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Pabowas mporpamma yueOHOM TUCIUIUIMHBL pa3paboTaHa Ha OCHOBE:

— @eepaIbHOTO TOCYIAPCTBEHHOrO oOOpa3zoBarenpHOro cranmgapra (manee — ®I'OC) mo
CHEIHMAIBHOCTH CpeaHero mnpodeccuoHanbHoro obpazoBanus (manee — CIIO) 08.02.09
MoHTaX, HaJaKa ¥ SKCIUTyaTalus 3JIeKTPOo0OOpyI0BaHNS POMBIIIJICHHBIX U TPaKJaHCKHX
3nanuii ( IIpuka3 MunucrepctBa obpazoBanusiu Hayku Poccuiickoit ®@enepanun Ned4 ot
23.01.2018r.).

— Ilpukaza MuHucTepcTBa HayKH U BbIcIIero oopazoBanus Poccuiickoit @enepanun Ne 885 u
MunuctepctBa mpocsemienuss Poccuiickoit @eneparuu Ne 390 ot 5.08.2020r. (pen. ot
18.11.2020r.) «O mpakTU4ecKoii MOJATOTOBKE 00yUYaIOLIUXCsD (3apErUCTPUPOBAHO B MUHIOCTE
Poccun 11.09.2020r. Ne 59778);

— Pexomenpanuii, cogepxaiye o0IIue MOAXObl K peanu3aluu 00pa3oBaTeNIbHBIX MPOrpamMM
cpenHero npoeccuoHaIbHOro 00pa3oBaHus (OTIENbHBIX X YacTel) B (hopMe MpaKTHUECKON
MOArOTOBKH, YTBEPKAECHHbIX MuHHUCTEPCTBOM mpocBenieHuss Poccuiickoii @enepauuu OT
14.04.2021r.

— Metoauyeckux peKOMEHJAIMii Mo pa3paboTke W peanu3aluil  aJdalnTHUPOBAHHBIX
obpasoBarenbHbix mnporpamm CIIO, yTBepkaeHHBIX JlemapTaMeHTOM ToOCyIapCTBEHHOU
HOJUTUKHU B chepe MoAroToBku padouunx kaapos u 10O Muno6puayku Poccun ot 20.04.2015
roga Ne06-830 BH.

Pazpabotuuk:
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- Jlenosuy
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Peuensus
Ha pabouyro nporpammy yueoHo aucuuiuinabl OI1.04 «OCHOBBI 3JICKTPOHUKIY
MPOrpaMMBbl HOATOTOBKH CHEHAINCTOB CPEIHETO 3BEHA MO CIIEIHAaTbHOCTH
08.02.09 Monrax, HalaaKa U SKCILTyaTalus 3JIeKTpooOOpyJ0BaHUS TPOMBIIIJICHHBIX U TPaYKAAHCKUX 3AaHUH

Pa3zpaborunk: MHIyCcTpransHblii HHCTUTYT ((prumuan) ¢enepaabHOr0 TOCYIapCTBEHHOTO OFOKETHOTO
00pa3oBaTeNbHOTO YUPEKACHUS BhICIIero oopazoBanus «HOropckwuii rocyaapcTBeHHbIN yHuBepeute» (Muall
(bummar) ®I'BOY BO «1OI'Y»).

Pa6ouas mporpamma yae6noit mucrurmnasl OI1.04 «OCHOBBI 3JIEKTPOHUKI

MPOTPaMMBI TOATOTOBKH criennanucTtoB cpeanero 3seHa ([INCC3) mo cnenmansroct 08.02.09 MoHTaX,
HalaJKa M JKCILTyaTalusl 3JIEKTPOOOOPYAOBaHUS MPOMBIIIICHHBIX W TPaXIAHCKUX 3AaHUM, pa3paboTaHa M
COOTBETCTBYET B IIOJTHOM 00BEME:!

— tpeboBanusasm OI'OC CIIO mo cnenumaneHocTr 08.02.09 MoHTax, Hamagka W KCIUTyaTalus
9NEKTPOOOOPYAOBaHHS MPOMBINUICHHBIX W TPAXIAHCKUX 3[aHUH, YTBEpXKAEHHOMY MUHHCTEPCTBOM
oOpa3oBanus 1 Hayku Poccuiickoit ¢penepannu, mpukas Ne 44 ot 23 suBapst 2018r;

— MIICC3 no cnermumansaoct 08.02.09 MoHTax, HamaaKa W AKCIUTyaTalys SJIEKTPOOOOPYIOBaHUS
MPOMBIIUICHHBIX U TPAKIAHCKHUX 3AaHUHI

PabGouass mporpaMmma MokeT OBITHh peamM30BaHa C MPUMEHEHHWEM JJIEKTPOHHOTO O0OydeHwus,
JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUH B IPEIYCMOTPEHHBIX 3aKOHOAATENILCTBOM (popMax oOydeHusl.
nacnopT pabodei mporpaMMbl Y4eOHOM JUCIIUILIINHEI;

— CTPYKTYpa U cozepxaHue padoueii mporpaMmMbl yueOHOW AUCLUIIINHEL,
YCIIOBHS peasin3aliy pabodel NporpaMmbl Y4eOHOH TUCHUIUINHBI;
KOHTPOJIb U OLICHKA PE3yJITATOB OCBOEHHsI pabodell NporpaMMbl y4eOHOH JUCIUIITUHBL.

Pabouass mporpamma y4eOHOM AMCUMILIMHBI COCTAaBJICHA JIOTHYHO, CTPYKTypa paboueil mporpaMmbl
COOTBCTCTBYCT MNPpUHIUIIY CAUHCTBA TCOPECTUUYCCKOIO U MPAaKTUYCCKOI'O o6yqu1/151, pa3aciibl  BbIACIICHBI
TUIAKTHYECKH [IEIECO00pasHo.

B paboueii mporpamme y4eOHOH IUCHUIUIMHBI ONPEACICHBI LIENH M 3aJadd, YCIOBHS pPeaTU3alluH,
TpeOOBaHUsI K pe3yJbTaTaM OCBOCHHUSL.

YyeOHas Harpy3ka oOydarommxcs, (opma MpOMEXYyTOYHOW aTTECTallMH MO y4eOHBIM JAMCIUTUTHHAM
OI1.04 «OCHOBEHI 3JEKTPOHUKN» orpenaenseTcs yaeoHsM mianom [TTICC3.

Hannas pabGouasi mporpaMma YYWTBIBAET BO3MOKHOCTH pealu3allid y4eOHOro MaTephaia W CO3JaHus
CHEUUAIBHBIX YCIOBUH JUIsl MHBAJIMIOB U JIUL] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JOPOBBSI.

Pabouass mporpamMa MoXeT OBITh peaJM30BaHa C MPUMEHEHHUEM 3JEKTPOHHOro 00y4eHus,
JUCTAaHIITMOHHBIX O6pa3OBaTeHBHBIX TEXHOJIOTHI B npeaAyCMOTPECHHBIX 3aKOHOAATCIIbCTBOM q)opMax O6y‘IeHI/IH 501051
OpM WX COYETAHWUM, TPU MPOBEACHUHM YYEOHBIX 3aHSATUH, MPAaKTUK, TEKYIIEr0 KOHTPOJS YCIEBaEMOCTH,
POMEXYTOYHOM aTTecTaluy 00y4daromuXcs.

[IpakTHueckas MOATOTOBKA MPH pealn3aliy y4eOHOW JUCHUILIMHBI OPraHU3yeTCsl MyTEM MpPOBENEHUS
IMPAKTHYCCKUX 3aHIATUI W WHBIX aHAJIOTUYHBIX BUJI0OB yqe6H0171 ACATCIIBHOCTH, NPEAYyCMAaTpUBAIOINUX Yy4YaCTUC
o0yyaromuxcsi B BBIOJHEHUH OTAENBHBIX 3JEMEHTOB palOT, CBA3aHHBIX € Oyaymiedl npodeccHoHaIbHOI
JESITEIbHOCTBIO.

MatepuanbHO-TeXHHYECKas 0a3a yueOHOM AUCIUIUIMHBI 00€CIICYMBACT IIPOBEICHUE BCEX BUJIOB 3aHATHIA,
NPEAYCMOTPEHHBIX YIeOHBIM ITAHOM.

[lepeueHp pexOMEHIyeMOW JIMTepaTyphl BKJIIOYACT OOIIEAOCTYIHbIE OCHOBHBIE M JONOJHHUTEIbHBIE
HUCTOYHUKMH.

B paboueii nporpamme omnpeiesieHbl QOPMBI U METOJIBI KOHTPOJIS, HCIIOIB3YEMBIE B TIPOIIECCE TEKYIIETo U
MPOMEXKYTOYHOTO KOHTPOJIsI, B cooTBeTCTBUH ¢ TpeboBanusamu ®I'OC CIIO.

3aKIoYeHueE:

Pabouas mporpamma yde6HON amcuuiuimHbl OI1.04 «OCHOBBI ANEKTPOHHUKI» OOECTIEUYNBAET OCBOCHHE
3HaHUH ¥ yMEHHi 1o yueOHoH aucuuminae « OCHOBBI ANEKTPOHUKN» U obecrieuyuBaeT GopMUpOBaHHE OOLINX U
npodecCHOHAIBHBIX KOMITIETEHIINH.

"~ Kopounbkosa E.A., npenonasarens Uual (puiman) ®IBOY BO «HOI'V»
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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIATLIIAHBI
OI1.04 OcHOBBI JIEKTPOHUKHU

1.1. Ob6aacThr npuMeHeHHus padoueii MporpaMMbl Y4eOHOH THCHUTITHHBI

PaGouass mporpamMma y4eOHOW JMCHUIUIMHBI SIBISETCS YacTbIO MPOTPaMMbI TOJATOTOBKU
crienainucToB cpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC CIIO no cnennanbHocTH 08.02.09 MonTax,
HaJIalKa 1 SKCITyaTalusd 3HCKTpOO6OPYI[OBaHI/Iﬂ IMPOMBIIIJICHHBIX U T'PAXKIAHCKUX BHaHHﬁ.

Jannas pabouasi mporpamMma y4YuTBHIBA€T BO3MOXKHOCTH peaju3alliu y4yeOHOro martepuaia u
CO3/IaHUSI CTICIIMATILHBIX YCIIOBUH JISI HHBAJIUIOB U JIWII C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 3I0POBbS
(manee — OB3).

OOyuenne wHBamuaAoB u Jull ¢ OB3 ocymecTBiasiercs ¢ y4eToM OCOOCHHOCTEH
NCUXO(U3UUECKOTO Pa3BUTHUS, MHAMBHAYAJIbHBIX BO3MOXHOCTEH M COCTOSIHHSI 3[0POBBSI TaKuX
oOyyaromuxcs. B ¢unmane co3maioTcss cCrHenManbHbIE YCIOBHUA U TOJYYCHUS CPEIHETO
npodecCuoHaNbHOr0 00pa30BaHUs OOYYAIOIIMMHCS C OIPAaHUYEHHBIMH BO3MOXKHOCTSMHU 30POBbS
(Yactp 10 crarbu 79 ®@enepanbHoro 3akoHa ot 29 nexadps 2012 r. N 273-@3 «O6 oOpa3oBaHuM B
Poccutiickoii deneparumny).

OO6pazoBaTenbHBIN Tpoliecc 1y nHBaKMI0B 1 Jimil ¢ OB3 ocyliecTBisieTcs: B €AMHOM TOTOKE
CO CBEPCTHHKAMU, HE UMEIOIIMMH TaKUX OTPaHUYCHUI.

Pabouast mporpamMMa MoOKeT OBITH peaii30BaHA C NMPUMEHEHUEM JJICKTPOHHOTO OOYYCHUS,
JTUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTUH B MPEIyCMOTPEHHBIX 3aKOHOJATENLCTBOM (hopmax
00yYCHUS VI TIPHU UX COYCTAHWH, TIPH IPOBEICHUH YUCOHBIX 3aHATHH, TIPAKTHK, TEKYIIETO KOHTPOJIS
yCIIeBAaEMOCTH, POMEKYTOYHON aTTeCTallui O0YUYaOLIUXCS.

Peanuzamusi y4ueOHOM JUCHUIUIMHBI TPEAYCMAaTPUBAET TMPOBEICHHUE MPAKTUYECKUX U
n1abopaTopHbIX paboT B popMe MPAKTUUYECKOM MOATOTOBKE 00YUaIOIINXCS.

[TpakTHdeckass MOATOTOBKA IMPH peaM3ali Y4eOHOW JUCIMIUIMHBI OPTaHHU3yeTCS IyTeM
MPOBEJCHUS MPAKTUUECKUX 3aHATHUH, MPEAYCMATPUBAIOIINX YIacTHEe 00Y4YalONIMXCsA B BBHIOTHEHUN
OTJICbHBIX IEMEHTOB padoT, CBSI3aHHBIX C OyAyleil npodeccuoHaIbHON NeSTEIbHOCTBIO, a TaKKe
JEMOHCTPAIMI0  MPAKTUYECKUX  HABBIKOB, BBIMOJIHEHHE, MOJCIHPOBAHUE  OOYYaIOIIHMMHUCS
ONpENIETICHHBIX BUIOB padOT g pEIICHHs MPaKTHUYECKUX 3a]ad, CBS3aHHBIX C Oymayiien
pohecCHOHANBEHOM NeSTENbHOCTHIO B YCIOBUSX, MPUOIMKEHHBIX K peaTbHBIM MPOU3BOCTBEHHBIM.

1.2. MecTo y4eOHOIi JTMCHUILIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIIELIHAJINCTOB
cpe/iHero 3BeHa: yueOHas IMCLUHUIUIMHA BXOJUT B OOLIENPOPECCHOHATbHBIN YUEOHBIN UK.

1.3. leau u 3a7a4u y4eOHO# TUCHUILUIMHBI — TPEOOBaHUSI K Pe3yJbTATaM OCBOEHHS y4eOHOMH
AUCHUILIMHBI:

B pe3ynbraTe ocBoeHUs yueOHOMN AUCHUILTUHBI 00YYaIOLINICs JOKEH YMeTh:
- OIpENesATh IMapaMeTpbl IOJYIPOBOJHUKOBBIX M THUIIOBBIX DJJIEKTPOHHBIX KAacKagoB II0
3a/1aHHBIM YCJIOBHSIM;
- IPOU3BOAMTH NPOCTEHUIINE PACYETHI YCUIIMTEIBHBIX KACKAI0B;
- TIPOW3BOJAMTH PACUYET BBHINPSIMUTEIBHBIX YCTPOWCTB.

B pesynbpTaTe ocBOCHHS Y4eOHOW MUCIUILIMHBI O0yJarOIIHICS TOHKEH 3HATh!
- TIPUHIMN AEUCTBUSA U YCTPOMCTBA JIEKTPOHHON, MUKPOIIPOLIECCOPHON TEXHUKH U
MUKPOIJIEKTPOHUKH, UX XaPAKTEPUCTHKHU U 00JIACTh PUMEHEHUS;
- OCHOB paboTHI (POTOIITEKTPOHHBIX U ONTORJIEKTPOHHBIX PHOOPOB;
- TI0 OOIIMM CBEACHUSM, 00 HHTETPAIBHBIX MUKPOCXEMaX.



B pesynbTaTe ocBoeHMs YI€OHOM TUCIUTUIMHBI O0yUYaIOIMUIACS TOKEH OBIIAJCTh OOIIUMHU U
npogeccHoHATbHBIMH KOMIIETEHIIMSIMH, BKITFOYAIOIIUMU B CE0sI CIIOCOOHOCTD:

OK 1. Bribupare crocoObl pemieHusi 3agad npopecCHOHATBHON AEATENbHOCTH MPUMEHUTEIHHO K
Pa3INYHBIM KOHTEKCTaM;

OK 2. OcymiecTBiATh TOWCK, aHAIW3 W HHTEpHpeTanuio HHGOpMAUK, HEOOXOAUMOW Ui
BBINOJIHEHUS 3a]1a4 IPOPECCHOHATIBHOM 1EATEIbHOCTH;

OK 3. [InanupoBaTh ¥ peain30BBIBATH COOCTBEHHOE MTPO(HECCHOHATLHOE U JIMYHOCTHOE PA3BUTHE;
OK 4. PaboTtate B KOJUIEKTUBE M KOMaHJE, 3(PQPEKTHUBHO B3aUMOAEHUCTBOBATH C KOJJIEraMH,
PYKOBOJICTBOM, KJIMEHTAMH;

OK 5. OcymiecTBiATh yCTHYHO W IHCbMEHHYIO KOMMYHHUKAIlMI0 Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @denepanuu ¢ yueToM 0COOEHHOCTEW COLIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA;

OK 6. IIposiBiIATe  Tpa’KAAHCKO-NATPUOTHUYECKYIO  MO3MIMIO, JAEMOHCTPUPOBATH  OCO3HAHHOE
MIOBEJICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX IEHHOCTEH;

OK 7. ConelicTBOBaTh COXpaHEHHUIO OKpPYXAIOIIeH Cpelbl, pecypcocOepexennto, 3¢PHEKTUBHO
JIEHCTBOBATH B UPE3BbIYANHBIX CUTYaLUAX;

OK 9. Hcnonb30BaTh HH(OPMAIIMOHHBIE TEXHOJIOTUU B IPOPECCHOHATBHOM NesATEIbHOCTH;

OK 10. INonp3oBarbest mMpodhecCHOHANBHOW AOKYMEHTAIMEe Ha TOCYAapCTBEHHOM W MHOCTPAHHOM
A3bIKAX;

IIK 1.1 Opranu3oBbIBaTh U OCYLLIECTBIATH IKCIUTyaTallMIO JIEKTPOYCTAHOBOK IPOMBILUIEHHBIX U
IpaXJIaHCKUX 3JaHUH.

1K 1.2 Opranu3oBbIBaTh ¥ MPOU3BOAUTH PAOOTHI 10 BBISIBICHUIO HEHCIIPABHOCTEH AIEKTPOYCTAaHOBOK
IPOMBIIIJICHHBIX U TPAXKAAHCKUX 31aHHUH.

[1K 1.3 Opranu3oBbiBaTh ¥ HPOU3BOJUTH PEMOHT AJIEKTPOYCTAHOBOK IPOMBIIUICHHBIX H
IpaXXJIaHCKUX 3JaHUH.

1K 2.1 Opranu30BbIBaTh ¥ MPOU3BOIUTH MOHTAX CHIIOBOTO 3JIEKTPOOOOPYAOBAHHSI TPOMBIIIUICHHBIX
U TPAXKAAHCKUX 3/1aHUH ¢ COOIIOICHUEM TEXHOIOINYECKOM OCIeJ0BATEIbHOCTH.

[1IK 2.2 Opranu3oBbiBaTh ¥ HPOU3BOJUTH MOHTQX OCBETUTEILHOTO 3JEKTPOOOOPYIOBAHHS
IPOMBIIIJICHHBIX U IPAXIaHCKUX 3JIaHUM ¢ COOJIIOACHNEM TEXHOIOTHYECKOH MOC/Ie0BAaTEIbHOCTH.
[1K 2.3 Opranu3oBbIBaTh M MPOU3BOANTH HANAIKY W MCIBITAHHUS YCTPOMCTB 3JIEKTPOOOOPYHAOBAHUS
IIPOMBIIIJIEHHBIX U IPaXIaHCKUX 31aHUI

[1K 2.4. YuacTBOBaTh B MPOEKTUPOBAHUN CHUIIOBOTO M OCBETUTEILHOTO JIEKTPOOOOPYIOBAHHS.

1K 3.2 Opranu3oBbIBaTh U MPOU3BOAUTH HAAKY M UCTIBITAHUS YCTPOUCTB BO3TYLIHBIX U KaOEIbHBIX
JIMHHI;

1K 3.3 Oprann3oBbIBaTh U IPOU3BOJUTH SKCILTyaTALUIO dJIEKTPUUECKUX CETEN;

1K 3.4 YuyBcTBOBaTh B NPOEKTUPOBAHUU IIEKTPUUECKHUX CETEH.

1K 4.2 KoHTponupoBaTh Ka4eCTBO BBIIIOIHEHHUS JIEKTPOMOHTAXKHBIX paboT.

1.4. Ko/iu4ecTBO 4aCOB HA OCBOEHHE Y4eOHOH THCIUTIMHBI:
MaKCUMaJIbHON y4eOHOM Harpy3ku oOyuaromierocs - /6 4acoB, B TOM 4YHCJIE:
00s13aTeIbHON  ayIUTOPHON YueOHO# Harpy3ku oOydatomierocs - 64 4acoB, B TOM 4YHCIE
IIPAKTUYECKON MOATrOTOBKE -62 yaca.
IIPOMEKYTOUYHAs arrectanus — 12 gacos.



2. CTPYKTYPA U COJIEP)KAHUE PABOYEM ITPOIr'PAMMBI YUEEHOU

JUCHUIIVIMHbI

2.1. O6beM yueOHOI TUCHUNJIMHBI M BH/bI Y4e0HOI padoThI

Bun yaeOHOM paboThI O06bem JacoB B TOM YHCJIC
MpaKTUIeCKast
IOJITOTOBKA

MakcumasbHas yueOHasi Harpy3ka (Bcero) 76
O06s13aTe/ibHAsI ayUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 64
B TOM YHCIIE!
TEOPETHYCCKUE 3aHIATHS 48 46
JabopaTopHbBIC PAOOTHI 12 12
NPAaKTUYECKHE PAOOTHI 4 4
ITpomexyTouHast arTecTarus 12

Wtorosas arrectanus B popMe 3K3aMeHa




2.2 TemaTnyeckuii IJIaH U co/iep:KaHNe YUeOHOH TUCHUILITHHBI «OCHOBBI 3JIEKTPOHUKID)

O06beM yacoB Konbr
KOMIICTCHITNH,
HaumenoBanue Copepxanre yaeOHOTO MaTepuana, 1abopaTopHbIe U MPAKTUYECKUE padOTHI, BCero | B ToM 4mcie (hOpMHUPOBAHUIO
pa3esoB U TeM camocCTosITeNIbHasl paboTa 00y4aroIIUXCs npaKTHYeCKas KOTOPBIX
NOJrOTOBKA CIocoOCTByeT
9JIEMEHT IPOrpaMMBI
1 2 3 4
Paznen 1. DiemenTHas 6a3a 3JIeKTPOHHONH TEeXHUKH
Omnpenenenue «neKTpoHUKa». O01acTh IPUMEHEHUS JIEKTPOHHBIX YCTPOMUCTB. OK1-OK7,
Tema 1.1 Benenue. OCHOBHBIE HAIIPABJICHUS 3JIEKTPOHUKHU. Martepuasbl, UCIIOJIb3YEMbIE B OK9-OK10
dusnueckue Nporeccel | AekTponuke. duznyeckre CBOWCTBA U MPOIIECCHI B MOTYIPOBOIHUKAX. 2
B MIOJIYTIPOBOTHUKAX CobcTBeHHast U TPUMECHAs TPOBOAUMOCTE. DIEKTPOHHO-BIPOYHBINA MEPEXO]T U €T0
cBoiicTBa. OTKPBITHIN M 3aKPBITHIA P-N Mepexo/i, BUIbI IPOOOEB.
Pesucrops! — onpenenenue, kiaccupukaius, Ha3HaYCHUE B AJIEKTPOHUKE, IK 1.1-1.3,
Tema 1.2 Pe3uctopsr YCIIOBHBIE 0003HAYEHHS HA CXEMAX, MAPKHUPOBKA, CIOCOOBI COETMHEHUS. 2 2 MK 2.1-2.4,
I1K 3.2-3.4,
Tema 1.3 Konpencaropsl | Konnencatopsl - ompenenenue, Kiaccuukaius, Ha3HauY€HUE B JJIEKTPOHHKE,
YCJIOBHBIE 0003HAUYCHMSI HA CXEMaX, MAapKHUPOBKA, CIIOCOOBI COCTUMHEHHUS 2 2 1K 4.1, 11K 4.2
IK 5.1
[Tpaktiueckass  pabora Ne 1Pacder mepexogHBIX MPOIECCOB B JHMHEHHBIX 5 5 OK1-OK7, OK9-
ANEKTPUUECKUX IETISIX OK10
Tema 1.4 YerpoiicTBo, MIPUHLUII JIEUCTBYS, BOJIbTaMIIEpHAas XapaKTEePUCTUKA IK 1.1-1.3,
[TonyripoBOAHUKOBEIE MOJIYITPOBOJTHUKOBBIX Ju0/0B. Kiaccudukanus auonoB. YcinoBHbIE TpaduyuecKue 2 2 K 2.1-2.4,
JTUOJIbI 0003HaYeHHsI, MAPKUPOBKA, OCHOBHBIE KJIaCCH(UKAIIMOHHBIE TTapaMeTphl U 00J1acTh IIK 3.2-3.4,
MIPUMEHEHUS MOJTYITPOBOTHUKOBBIX JHOJIOB. MK 4.1, TIK 4.2
JlaGopaTtopHnast pabota Nel CHsATHE BOJBTAMIIEPHON XapaKTEPUCTUKU K 5.1
MOJTYTIPOBOTHUKOBOTO noaa. CHATHE psiIMO U oOpaTHOM BeTBeit BAX nuona. 2 2 OK1-OK7,
Ornpezenenne NpsMoOro U 00paTHOTO COMPOTHUBIICHHUS. OK9-OK10.




Tema 1.5 Ha3nauenue, ycTpoHCTBO, MNPHHLUMI JEHCTBUA OWIIONSPHBIX TPAH3UCTOPOB.
Tpanzucropsl OcHOBHBIE TapamMeTpbl M MapKHUpPOBKa TPaH3UCTOPOB. CXeMbl BKIIIOUYCHMS
TPAH3UCTOPOB P-N-p mepexona ¢ obmiel 0a3oil, ¢ OOMKUM IMMUTEPOM, C OOIIUM
KoJIeKTopoM. PaOouass o0macTe XapakTepUCTUK TpaH3HCTOpAa. Y CIOBHBIE
rpagpuueckue O00O3HA4YEeHHUs, MApPKUPOBKA, 3HAa4YeHHE mapamerpoB. llomeBbie
TPAaH3UCTOPBl. YCTPOMcTBO, pPaboTa, CXEMbl BKIIOYEHHS, XapaKTEPUCTHUKHU,
napamMeTpsl, MapKHpOBKa. YCTpoOicTBO, paboTa, ycIOBHbIe rpaduyeckue [IK1.1-1.3,
0o003HaueHMs, MapKUpPOBKa, IlapaMeTpsl, pasHOBUAHOCTH, BAX, crnoco0Obl K 2.1-2.4,
yIpaBjeHUs] THPUCTOPAMU I1K 3.2-3.4,
JlaGopaTtopHnast pabota No2 CHsATHE XapaKTepUCTUK TpaH3ucTopa. CHATHE IIK 4.1, 11K 4.2
BBIXOJHOM XapaKTEPUCTUKU OUIOJISIPHOro TpaH3ucropa. CHATHE NEPEXOIHON U IIK 5.1
BBIXOJITHON XapaKTEePUCTUK MOJEBOI0 TpaH3UuCTOpa. Pacuet napameTpos OK1-OK7, OK9-
TpaH3UCTOpA. OK10
Tema 1.6 Buemnuii, BHyTpeHHHH, QoToraabBaHU4YeCKH (OTOIPGEKTh. DIEKTPOHHBIE
[TonynpoBoIHUKOBbIE ¢dorosnemenTs! ¢ BHEIHUM (HoTOdPderToM. MICTOUHUKN U TPUEMHHUKH CBETOBOTO
(OTO3IEMEHTBI IIOTOKA. [IpakTHyeckoe  NpUMEHEHUE (doTOope3nucTOpoB, ¢doTo1M010B,
¢doroTpan3ucTopoB. ONTOINEKTPOHHBIE ycTpolcTBa. ONTPOH - OIpeleleHue,
00J1aCTh PUMEHEHMs, YCTPOUCTBO U OCHOBHBIE XapaKTEPUCTUKU. BeCKOHTaKTHBIE
peneliHble CXeMbl B LIENsIX aBTOMAaTUYECKON 3alIUThI JIEKTPOOOOpY10BaHUS
Pa3nes 2. DiieKTpoHHBIE yCTPOlicTBA
Tema 2.1 OcHOBHBIE CBEJCHHMS O BBIIPSIMUTENAX. OAHOMONYNEPHOJHAS BBITPSIMHUTEIbHAS
ONEeKTPOHHBIE cxema. JIByxmomynepuojHasi BhIIpIMUTEIbHAS cxeMma. TpexdasHblil BRITPSIMHUTEND
BBINPSMUTEIbHBIE C YMHOXKEHHEM HalpspKEHUs. YpaBisieMble BHIIPIMUTENN
CXEMBbI [TpakTueckast pabota Ne2 Pacuer mapameTpoB NHMOJOB U COCTABIEHHUE CXEMBI K 1.1-1.3
BBIIPSIMUTENA K 2:1_2. 4’
Tema 2.2 Ha3nauenue crnaxuparomux GpuiabTpoB. UHAYKTUBHBIE, EMKOCTHBIE CTIIQXKHBAIOIIHE K 3.2-3 4’
Crinaxusaronue ¢uibTphl. L — C GuiabTpsl. K 4’1 HK’ 49
GbUILTPHI K 5'1’ '
Tema 2.3 Hasnauenne crabunuzaropoB Hampspkenus. Koaddunuent cradmnmzanuu. Cxema OKl—.OK7 OKO-
CrabunuszaTtopbl napaMeTpUIeCcKOro crabminsaropa HaNPsHKEHUS. CrabunuszaTopsl OK10 ’
HaNPSHKCHUS KOMIIEHCAIIMOHHOT0 TUMa. MiMmynbCcHbIE CTa0MIN3aTOPBI
Tema 2.4 Ha3nauenue, OCHOBHBIE XapaKTEPUCTUKH, CXeMa W TMPUHIMI  JSHCTBUS
becrpancdopmaropusie | GectpaHchopMaTopHOTO OJI0KA MUTAHUS

OJIOKM IMUTAHUSI




Tema 2.5 YcunurenbHble KacKajbl Ha OUIONIPHBIX TPAH3UCTOPAX, PEKUMBI paboThl. Cxembl K 1.1-1.3,

DNEeKTPOHHBIE TeMIEpaTypHOl crabwnm3anuu ycwinrene. [paduueckuit aHanmms3 pabOTHI IK 2.1-2.3,

YCUIIUTENH yeunuteneid. uddepenuunansupie  ycunurenu. OnepanvoHHbIE YCUIUTENH H I1K 3.2-3.3,
ONEpalOHHbBIE CXEMBbI IIK 4.1, 11K 4.2
JlaGopatopnass pabora Ne 3 IccrnemoBaHue YCHIMTEIBHOTO KacKaja ¢ OOIIUM IIK 5.1
smmuTepoM. CHATHE aMIUIMTYAHOM  XapakTepucTuku. CHITHE YacTOTHOMU OK1-OK7,
XapakTepUCTUKU. M3Mepenus mapameTpoB pekuMa MOKosl. OK9-OK10

Tema 2.6 Haznauenue, oOmme cBeaeHuss o reHeparopax. Knaccudukanusi. OcHOBHbIE IK 1.1-1.3,

DJIEKTPOHHBIE XapakTepUCTUKH TeHeparopoB. KonebarenbHbiit KoHTYp. IlpuHIun nercTBus K 2.1-2.3,

reHepaTopsl KBapLEBOI0 reHeparopa. l'eHepaTropbl CUHYyCOUJAIbHBIX Kosiebanuil. mmnynbcHble TIK 3.2-3.3,
reHepaTopsl. MynbTUBHOPATOp U €ro NpuMEHEHUE MK 4.1, TTK 4.2
JlabGopaTtopHnas pabota Ne 4 M3yuenue pabOThI 3JIEKTPOHHBIX T€HEPATOPOB. [IK 5.1
H3mepeHne napameTpoB CHHYCOUIATBHOTO CUTrHamna. M3mepenue napaMeTpos OK1-OK7,
UMIYJIbCHOTO curHaia. Onpeaesnenre 4acToTbl M CKBaKHOCTU UMITYJIbCOB. OK9-OK10

Pa3nesa 3 OcHOBBI MUKPONIPOLIECCOPHON TEXHUKH

Tema 3.1 [ToussTust o MukpoasekTpoHuke. OOmMe CBEIEHUS O MHKpPOIPOLECCopax.

MukpomnpoueccopHble MuxkponponeccopHble YCTpPOUCTBA. TexHuueckue XapaKTepUCTUKU

yYCTpOMCTBa U MUKPO MUKporpoueccopoB.  IIporpammupyemple  KOHTpOJUIEpbl  —  Ha3HAa4yeHHE,

O9BM knaccupukanus. OOoOImeHHass CTpyKTypa, KaHaibl OOMeHa U HHTepdeiic
KOHTPOJUJIEPOB [IK1.1-1.3,
Jlorndeckue 371€MEHTbI MUKPOITPOLIECCOPHOU TEXHUKH. K 2.1-2.3,
Apudmernueckoe M JOrH4eckoe obecrieueHue HUPPoBOil TexHUKH. Jlormueckue I1K 3.2-3.3,
¢ynkuuu. CroBecHble ONMHMCAaHUS JIOTMYECKUX (QyHKIuH. Jlormueckue 31eMeHTHI IK 5.1
My, «MJIN», «HE» u ux xomOuHanmuu. DJEKTPUYECKHUE CXEMbl JIOTHYECKHX MK 4.1, TTIK 4.2
YCTPOMCTB Ha 0Aa3MCHBIX JI€MEHTaxX OK1-OK7, OK9-

OK10

Tema 3.2.
NHTerpanbHbie
MHUKPOCXEMBI

[TomympoBOTHUKOBEIE UHTErpaTbHBIE MUKpOcXeMbl. Kitaccudukanms, MapKUpOBKa,
napaMeTpbl UHTCTPAJIIBHBIX MUKPOCXEM. FI/I6pI/IHHLIe 1 COBMCIICHHBIC UHTCTPAJIBHBIC
MUKpPOCXEMBI. JJeMEeHTHas ©0a3a WHTETpalbHBIX T[pUTTEpHl — Ha3HAYCHHE,
knaccuukanms. Cxema MynapTHBHOpaTopa Ha O0as3WCHBIX dyemeHTax. (Cxema
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ABTOMATUYECKOT0 YIPABJICHMUSI C IPUMEHEHUEM MHKPOCXEM MHKpocxeM Cxemsl
YCTPOMCTB Ha JIOTHYECKUX DJIEMEHTaX

JlaboparopHas pabora Ne5 Jlormueckue 3yeMeHTHI. V3yueHHe CBOMCTB OCHOBHBIX
JIOTUYECKHX AJIEMEHTOB M CXEM Ha UX OCHOBE.

2

2

| Pa3nes 4 AnnapaTHble cpeAcTBA o0ecniedyeHUs  IHEPreTH4ecKoi 3J1eKTPOHUKHU

Tema 4.1 Knaccudukanus u HazHaue€HUE BBIIPSIMHUTENBHBIX YCTpoilcTB. TpeboBanus K

BrempsimutensHbIC BEHTWISIM. THUIOBBIE CXeMbl BhIIpsiMIICHUS. [lapaMeTpsl BBIIPSIMHUTEIBHBIX CXEM,

yCTpOICTBA. BpEMEHHbIE JHarpamMMmbl. YmpaBisemble BbIIpsAMUTend. CrocoObl yIpaBieHUS
TUPUCTOPAMH.
CrnaxuBaromue (GUIBTPHI; UX CXEMbl M BpEMEHHBIE AUarpaMMbl, pacueTHble | 4 4 K 1.1-1.3,
3HaYeHus kKod(duumenra mynpcanuu. Pacyersr GUIBTPOB U BBIOOP WX MAPaMETPOB. IK 2.1-2.3,
Crabunuzaropsl Hanpsokenus. [lapamerpuueckue crabunmuzatopsl. CTaOUIN3aTOPHI IIK 3.2-3.3,
KOMIICHCAIIUOHHOTO ~ THMa. YCTPOWCTBO, NPUHLHUII pabOThl, INPUMEHEHHE. IIK 5.1
HuTerpanbHble cTaOMIN3aTOPhl HANPSHXKEHUS M TOKA. I[IK 4.1, 11K 4.2
JlaboparopHast pabota Ne 6. VccnemoBanue oTHOTIONYIIEPHOTHON U MOCTOBOM OK1-OK7, OK9-
CXEM BBIMPSIMHUTEIICH U CTIIAKUBAIOITUX (PUIBTPOB. OK10
[locTpoeHne BHEHMIHHMX XapaKTEPHCTUK BBIIPSIMUTENCH, pacuer KoddduimeHTa 2 9
nyibcauuuu koddduiuenta criaxuBaHus (QUIBTPOB MPU Pa3HBIX 3HAYCHUSIX
Harpy3KH.

IIpoMexxyTouHas arrecranus 12

Bcero 76 62
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3. YCJIOBUS PEAJIM3AIIAU PABOYEN ITPOTPAMMBI YUEBHOM
AANCHUIIIINHBI
3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATePUAJIBLHO-TEXHHYECKOMY 00ecnedyeHUu o

Jlis ocBoeHuss pabouell mporpammbl yueOHOW AUCHMILTUHBI «OCHOBBI 3JEKTPOHUKK»
uMeercs jabopatopus «IJEKTPOCHAOKEHHE TMPOMBIIUICHHBIX M TPaXKIAHCKUX 3JAaHHI,
«OQNeKTpooOOpyI0BaHUE MPOMBIIUIEHHBIX U TPAKIAHCKUX 3AaHUI.

O06opynoBaHue J1abOPaTOPHH:

M0CaZ0YHbIE MECTA MO KOJIMYECTBY 0OYJaOLINXCS,

pabouee MecTo MpenoaBaTes,

KOMIUICKT Y4eOHO-METOAMYECKUX B YIeOHO — HATJISITHBIX TOCOOMIA.
CTeH]T «Ypanoykay - 21T

creny «AEHAP» - 1 komruiekt

TexHudeckue cpecTBa 00yUCHUS:

JIabopaTtopust 000py10BaHa HHTEPAKTUBHOMW JIOCKO# U anmapaTypoii /sl TPOBEACHHUS JICKIIUH,
CEMHHAPOB, MPE3CHTAIINH, TPAKTHYCCKUX PaOOT, UCIOIH30BAHUS HA 3aHATHIX dJICKTPOHHBIX
U3/IaHUI U T0CTyMa K ceTd MHTepHeT

KoMmImbroTep B Komruiekte Intel -2, maTepaktuBHas nocka SMART Board680i,

3.2. UudopmanuonHoe odecriedeHrne 00y4eHus

OcHOBHbIE HCTOYHHKH

1. Tansnepun, M. B. DnextponHas TexHuka: yaeOHuk / M.B. I'anbniepun. - 2-e usn., ucnp. u
momn. - MockBa: UHOPA-M, 2020. - 352 c¢. - ISBN 978-5-16-015415-2. - Texkcr:
anektponHbiid. - URL: https://znanium.com/catalog/product/1031599

2. Muno3opoB, O. B. OCHOBBI 31€KTPOHUKHU: YUYEOHHK JIJISI CPEAHEr0 MPOo(dhecCHOHATBLHOTO
obpazoBanus / O. B. Muos3opos, 1. I'. [TankoB. — 6-¢ u3x., nepepad. u gomn. — Mocksa:
WznarenbctBo IOpaiit, 2021. — 344 c.— (IIpodeccuonanbHoe o0OpazoBaHue). —
ISBN 978-5-534-03249-9. — Tekct: anektponHbli // OOpa3oBarenpHas ImiaTdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/469657 .

I[OHOJ'IHI/ITC.]'II)HBIC HCTOYHMKH

1. BomoBo30B, A.M. OCHOBBI 3JICKTPOHUKHU: yaeOHOe mocobue / A.M. BomoBo30B. - 2-¢ u3n. -
Mocksa; Bonorga: Undpa-Umxenepus, 2019. - 140 c. - ISBN 978-5-9729-0346-7. - Tekcr:
sanexkTpouHbIi. - URL: https://znanium.com/catalog/product/1053394 .

2. YecnokoB, A. B. Teopernueckue TMOJOXKEHHUS M TECTUPOBaHHWE O0a30BBIX 3HAHWH IO
ANeKTpoTexXHUKe: yueOHoe mocooue / A.B. Yecnokos, A.E. Ilonskos, E.M. ®unumonosa. -
MockBa: ®OPYM: MH®PA-M, 2020. - 164 c. - ISBN 978-5-00091-124-2. - Tekcr:
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1093353 .

HNurepHer — pecypcesbl:

1. PaanonnekTpoHMKa U 3JIEKTPOTEXHHUKA: HH(OPMAIIMOHHBIN nopTain: caift.- URL:
http://www.radioingener.ru/.

2. Ilkona ans sneKTpuKa: HHPOPMALMOHHBIM MOPTAJ MO 3JEKTPOTEXHUKe: caT. - URL:
http://electricalschool.info/ .
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3. DiuektpoHHas 6ubnaroTeuHast cucteMa Znanium.com: caiit. URL: http://znanium.com
~TeKCT: 2JEKTPOHHBIMN.

4. DnextpoHHas obubnroreunas cucrema fOpaiit: caiit. - URL: https://urait.ru/ .-Tekcr:
AIEKTPOHHBIN.

3.3 YcaoBus peanuzanuu padoueiil mporpamMmsl 1Jisi HHBAIUA0B U jaun ¢ OB3

[Tpu peanu3zaiuu padodei mporpaMmsbl Y4eOHON TUCHMILTAHBI «OCHOBBI JICKTPOHHUKHY JIJIS
uHBaUI0B 1 u1l ¢ OB3 B € IMHOM IMOTOKE CO CBEPCTHUKAMU, HE MIMEIOIIIMMHU TAKHX OTPAaHUYCHUH,
HOPMATUBHBIM CPOK OCBOCHHMSI IPOTPaMMbI HE YBEITUYHBACTCS.

Jns ueBamuaoB u jur ¢ OB3 oOydyeHne MPOBOIUTCS C Y4€TOM OCOOCHHOCTEH WX
NCUXO(U3HYECKOTO PA3BUTHS, UX HHINBUIYaIbHBIX BO3MOKHOCTEH U COCTOSIHHS 3JI0POBbS.

[Tpu n3yueHun yueOHOU MUCHUTUIMHBI «OCHOBBI DJIGKTPOHHUKHNY ISl MHBAIHUIOB U JIUI] C
OB3 o6ecneunBaercs coOI0CHUE CASAYIOMIMX OOUTNX TpeOOBaHMI:

— OCYIIECTBIICHUE Tporiecca oO0ydeHus s nHBanuaoB U i ¢ OB3 B omHON ayauTopun

COBMECTHO C 00y4YalOUIMMHUCS, HE UMEIOIMMH OIPaHUYEHHBIX BO3MOXKHOCTEN 3/I0POBbS;

— MHIUMBUAYaAJIbHOE KOHCYJIbTUPOBaHHE HHBAIUAOB U jul ¢ OB3;

— T0Jb30BaHUE HEOOXOAMMBIMU TEXHUUYECKUMU CPEICTBAMH O0yUeHHUS;

— opraHuzanuu pabouyero Mecta i MHBaIuA0B 1 aul ¢ OB3;

— olecriedeHre TEYATHHIMU U DJIEKTPOHHBIMH 00pa3oBaTelIbHBIMH pecypcamu (ydeOHBIC
nocoOusi, MaTepHabl AJIsi CAMOCTOSTENIbHOW paboThI U T.7.) B (hopMax, aganTUPOBAHHBIX
K OTPaHUYCHUSM X 370POBBS H BOCTIPUATHS WHPOPMALINH.

B 3aBucmMocTH OT KOHKPETHOT'O BHJIa OTPAHUYCHHSI 3JI0POBbsI (HAPYIICHUS CITyXa
(rmyxwue, ciabocbllIalIie), HapyIIeHus 3peHus (caenble, caboOBUIAIINE), HAPYIICHUS OTIOPHO-
JIBUTATEILHOTO amnmapara u Jp.) ooecrneunBaeTcsi COO0IEHUE CASAYIOMUX 00INX TPeOOBaHUIN:

— o0ecre4eHne HHIUBUIYaIbHOTO PABHOMEPHOTO OcBelieHus: He MmeHee 300 JroKc;

— 7 BBINOJHEHUS 3aJaHuid wuHBanmugam U Jjmuam ¢ OB3 npu  HeoOxomumocTu
IIPEIOCTABIIAETCS YBEINYMBAIOLINECS YCTPOMCTBO;

— 3amaHus 08 Ja0OpaTOpHbIX, WHAMBUAYAJIBHBIX W HMHBIX pabOT OQOpPMIISIIOTCS
YBEJIMYEHHBIM HIPUPTOM;

— 0 JKEeJaHWI0 OOYYaloIIMXCS TEKYIIMH W HMTOTOBBI KOHTPOJb 3HAHUM IO ydeOHOM
JUCLUIUIMHE POBOAMTCS B MUCbMEHHOM, YCTHOW U MHOM y100HOM (hopMme.

Peanuzamust paboueld mporpaMmbl y4eOHOW IUCHMIUIUHBI «OCHOBBI  AJEKTPOHHUKH
oOecrieunBaeTcss  MEJArorM4ecKMMH  KajJpaMH, HMMEIOLMMHM  Bbicllee  0Opa3oBaHHeE,
COOTBETCTBYIOILlEE MPO(UIII0 JaHHOW MporpamMmbl U MPOLIEAIINX OOydyeHHEe MO Mporpamme
«Mukmo3nBHOE oOpa3oBanue B BY3e».
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOU
JNCHUIIVIMHbI

KoHTpo/Ib M OLEHKa pe3yabTaToB OCBOCHHUS paboueil mporpamMmbl Y4eOHON TUCIMILIMHBI
«OCHOBBI  DJIEKTPOHHUKHM»  OCYILECTBISETCS IIPENOAABATEIEM B IPOLECCE IMPOBEICHUS
NPaKTUYECKUX U JTaOOpaTOPHBIX paboT, TECTUPOBAHUSA, a TAKXKE BBIMOIHEHUS OOYYaIOUIMMHUCS

WHIUBUTYQJIbHBIX 3aJJaHUH.

PesynbraTel 00yueHus

Kpurepuu onenku

MeTtonnl olieHKHN

YmMmenus

- OIIPEACIIATH I1ApaMEeTPhI
IIOJIYTIPOBOJHUKOBBIX
npubOpoOB U

THIIOBBIX 3JIEKTPOHHBIX
KaCKaJl0B 110 3aJaHHBIM
YCIIOBUSIM;

- IPOU3BOJIUTH NIPOCTEMIINE
pacueTsl yCHJINTEIbHBIX
KACKalloB;

- IPOU3BOJUTD PACYET

JleMoHCTpanust yMEHHUU
OIIpEeACIIATh NapaMeTphbl
I10JIYIIPOBOIHUKOBBIX
MpUOOPOB U

TUIIOBBIX 3JIEKTPOHHBIX
KACKaJloB 110 3a/laHHBIM
YCIIOBUSIM;

JleMOHCTpanus yMeHUH
MIPOU3BOJUTH IIPOCTEUIIINE
pacyeTsl yCHIINTEIbHBIX

Onenka npu:

—  BBINOJTHCHUU
1abopaTOpPHBIX padoT;

—  BBINOJHEHUU
TECTOBBIX 3aJaHUM;

—  BBINOJIHCHUU
WHIUBHUIYaJIbHBIX
3aJaHUM.

- OCHOB pabOThI
(OTORNEKTPOHHBIX U
OIITO3JIEKTPOHHBIX
prOOpoOB;

- 110 OOLIMM CBEEHUSAM 00
HUHTETrpaJIbHBIX
MHKpOCXEMax.

MIPUMEHEHUS;
JleMoHCTpanus 3HaHU

OCHOB pabOTbI
(OTORNEKTPOHHBIX U
OIITO3JIEKTPOHHBIX MPHOOPOB;
JleMoHCTpanus 3HaHU

M0 OOIIKM CBEACHHSIM 00
HMHTCTPAJIbHBIX MUKPOCXCMaX.

BBIIPSIMUTEIbHBIX KacKaJloB;
YCTPOMCTB. JleMoHCTpauust yMeHui

MIPOU3BOJIUTH PacyeT

BBIIPSMUTEIbHBIX YCTPONCTB

3HaHus

- IPUHIIUIIOB JEHCTBUS U JleMOHCTpanys 3HaHUM Onenka npu:
YCTpOMCTBA MPUHIIMIIOB JE€UCTBUS U —  3aImTe
3JIEKTPOHHOM, YCTpOMCTBa nabopaTopHbIX padoT;
MHKPOIPOLIECCOPHOM 3JIEKTPOHHOM, —  HOJArOTOBKE YCTHBIX
TCXHUKHU U MHUKPOIIPOLECCOPHOU OTBETOB;
MUKPO3JIEKTPOHUKH, UX TEXHUKH U —  BBINOJHEHHUU
XapaKTePUCTUKH U O0JIACTh | MUKPOAJIEKTPOHHUKH, UX VHIMBH/LYaTbHBIX
MIPUMEHEHUS; XapaKTePUCTUKHU U 00J1acTh 3a/1aHMiL.
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