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1. MACHHOPT PABOYEHN ITPOT'PAMMbBI YYEBHOM JUCITUIIJIAHBI
MuKkposiekTpoHUKa

1.1 Ob6s1acTh NpUMEHEHUS POTPAMMBI

[Iporpamma y4eOHOW JMCHMIUIMHBI  SIBJSIETCS  YacThlO  MPOTPaMMBI
MOJATOTOBKHU clienuanucToB cpeanero 3seHa (manee — [IIICC3) B cooTBETCTBUU €
dbenepaibHBIM  TOCYJAPCTBEHHBIM  00pa30BaTENIbHBIM  CTAHIAPTOM  CPEIHETO
npodeccruonanbHOT0 O00pa3zoBanus mo crenuanbHOCcTH 11.02.02 Texuuyeckoe
00CTy’KHBaHUE ¥ PEMOHT PaTUO3JICKTPOHHON TEXHUKH (10 OTPACIISIM).

1.2 MecTo IUCHUIUIMHBI B CTPYKTYpPe NPOrpaMMbl OJATOTOBKHU CIIENUAJINCTOB
CpeHero 3BeHa:

JlucuuiinHa OTHOCHUTCSL K 00ImenpodecCuoOHaIbHBIM JUCHUIUIMHAM U
BxoauT B TmpodeccronanbHbiii yueOHbit muka I[IIICC3 mo cnenuanbHOCTH
11.02.02 Texnuyeckoe 0OCITyKUBAaHUE U PEMOHT PAUO3JIEKTPOHHOM TEXHUKH (T10
OTpacisim).

1.3 leaun u 3agauM AMCUMILIMHBI — TPeOOBAHUSI K Pe3yJbTATAM OCBOCHUSA
TUCHHUILTAHBI:

B pe3ynbraTe 0CBOEHUS NUCHUIUIMHBI O0YYaIOUIUIICS TOJIKEH YMETh:

- pacCUUTHIBATH INIEHOYHBIE AnemeHThl UMC;

- COCTaBUTh TEXHOJOTMYECKUNA MPOLECC H3rOTOBIEHUS THOPUIHOM
NMC.

B pe3ynbraTe 0CBOEHUS NUCHUIUIMHBI O0YYaOUINICs JOJIKEH 3HATh:

- UCTOPUIO DPa3BUTUS MHUKPODJIEKTPOHUKHM U ONpeAestomue €€
(bakTophl;

- ocHoBHbIE onpenenenus UMC, kinaccudukanmio MUKPOIJIEKTPOHHBIX
YCTPOWCTB;

- OCHOBHBIE 3Tanbl U3rOTOBJIEHUS NOIYITPOBOAHUKOBBIX UMC;

— KOHCTpyKIuio kKoprycoB MMC, crocoObl cOOpKM M TepMeTH3allvu,
METObI KOHTPOJIS;

- CYIIHOCTh OCHOBHBIX METOJOB ITOJTYYEHHUSI TOHKUX TUIEHOK;

— MeTOAbl (OPMHUPOBAHUS  TOJICTOIUICHOYHBIX CTPYKTYpP, METO/bI
IIOATOHKH IIJIEHOYHBIX JIEMEHTOB;

- OCHOBHBIE METOJbl MHUKPOKOHTAKTUPOBAHMS, CIOCOOBI 3alllUTHI
MHKPOCOOPOK;

— OCHOBHBIE TOHATUS M IIOKAa3aTelId KAadecTBa, METOJAbl M3MEPEHUS
CTaTUYECKUX U AMHaMU4eckux napametpos UMC.

TexHuk nomkeH o0agaTh OOMIMMHU KOMIETEHIMSMHU, BKJIOYAIOIIUMU B
ce0s1 CIOCOOHOCTH:!

OK 1. IloHuMaTe CyIIHOCTh M COIMAJIIbHYIO 3HAYUMOCTb CBOEH Oymyuieit
npodeccuu, MPosIBISATH K HEW yCTONUYMBBINA HHTEpEC.



OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JAESTEIBbHOCTb, BBHIOUpATh THUIIOBbIC
METO/bl M CIOCOObI BBIMOJHEHUS NPO(PECCHOHANBHBIX 3a/lady, OLEHUBATH HX
() PEKTUBHOCTH U KA4E€CTBO.

OK 3. [IpuHuMaTh perieHus B CTaHJapTHBIX U HECTAaHAAPTHBIX CUTYallUsiX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiaTh MOUCK U UCIIOJB30BaHNE HHGOPMAIIUU, HEOOXOAUMOM
JUTs1 3PEKTUBHOTO BHITIOJHEHUS MPO(ECCHOHANBHBIX 33/1a4, TPO(PECCHOHATIBHOTO
Y JIMYHOCTHOT'O PA3BUTHS.

OK 5. Ucnonb3oBath nHHOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B
poecCHOHANTEHOM NESITEIEHOCTH.

OK 6. Paborate B KOJUIeKTHBE M KOMaHJe, 3(P(GEKTUBHO OOLIAThCS C
KOJUIETaMU, PYKOBOJCTBOM, IOTPEOUTEISIMH.

OK 7. bparp Ha ce0sd OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMAaH/bI
(MOTYMHEHHBIX ), PE3yIbTAT BHIMOJHEHUS 3a/IaHUN.

OK 8. CaMocTosiTenbHO OmpenensaTh 3a7aud  MNpodecCHOHANIBHOIO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCSI caM000pa30BaHUEM, OCO3HAHHO TUIaHUPOBATH
MOBBINICHUE KBATU(PUKAIIIH.

OK 9. OpueHTHpOBaTbCS B YCJIOBHUSAX YAaCTOM CMEHBI TEXHOJOTHUW B
npo(hecCuOHABHOM JesATENbHOCTH.

Texuuk gomxeH oOnagath NPo(ECCHOHATBHBIMU  KOMIETEHIUSIMH,
COOTBETCTBYIOIIMMH BUAAM JIEATEIbHOCTH:

IIK 1.1. HWcnoonn3oBaTh TEXHOJIOTHHM, TEXHHUYECKOE OCHAIICHHUE |
o0opyaoBaHue [uisi COOPKHM, MOHTaXa M JEMOHTa)Xka YCTpPOWMCTB, OJIOKOB U
pUOOPOB PA3IMYHBIX BUJIOB PATUOAIEKTPOHHON TEXHUKHU.

[IK 1.2. DxcrutyaTupoBaTh NpUOOPHI pa3IMYHBIX BUJIOB PaaUO0dJIEKTPOHHOM
TEXHMUKH JIJIs1 IPOBEACHUS COOPOUYHBIX, MOHTA)XXHBIX U JEMOHTaXXHBIX PaloT.

I[IK 1.3. TIlpumeHsAT, KOHTPOJIBHO-U3MEPUTEIbHBIE MPUOOPHI IS
IPOBEJCHUS COOPOYHBIX, MOHTAKHBIX U JIEMOHTAKHBIX PabOT pa3iMUYHBIX BHUJIOB
PaIUOAIIEKTPOHHOM TEXHUKH.

[IK 2.1. HactpauBath u peryaupoBaTh MapameTpbl YCTPOWUCTB, OJIOKOB H
npuOOpPOB PaTUOITIEKTPOHHONW TEXHUKH.

I[IK 2.4. BwiOupaTh wusMmepurenbHble OpUOOpHl U 000pYyJOBaHUE MJiA
MPOBEICHUSI UCTIBITAHUN Y3JI0B U OJIOKOB PAJAMO3JIEKTPOHHBIX U3JEIUN U U3MEPSITh
UX MMapaMeTphl U XapaKTEPUCTHUKHU.

[1K 3.1. IIpoBoauTh 0OCIyKMBaHUE AHAJIOTOBBIX U IIU(GPOBBIX YCTPOUCTB U
0JIOKOB paIMO3JIEKTPOHHON TEXHUKH.

1.4 PexkomeHayeMoe KOJHYECTBO YacOB Ha OCBOCHHE IPOrpaMMbl
AUCHUIIHHBI:
MaKCUMaJIbHOW yueOHOW Harpy3ku oOydaromierocs 135 yacoB, B TOM 4HCIIE:
00s13aTeNbHON ayIUTOPHOM yueOHO Harpy3ku oOydaromierocst 90 yacos;
CaMOCTOSITENIbHOM paboThl oOydaromierocs 45 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUILJINHBI

2.1 O6beM yueOHOM JMCUMIIMHBI U BUABI Y4e0HOIl padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

6 cemecmp

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 135
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 90

B TOM YHCJIE:

JIEKIIAU 54

IPAKTUYECKHUE 3aHSTHS 36

1a0b0paTopHbIE 3aHATH -

KypcoBasi pabota (poekr) (eciu npedycmompero) -
CamocrosiTesibHas pabora o0yuyaruierocs (Bcero) 45
Dopma npomescymouHou ammecmayuu Hughgepenyuposannulii

3auem




2.2 TeMaTH4YeCKHUM IVIAH U COJePrKaHUE YUEOHON JUCHMINIMHBI « MHUKPO3JIEKTPOHUKA»

HaumeHnoBaHue pa3iesoB u Coaeprxxanue yueOHOTro MaTepuaJa, JabopaTopHble M NPaAKTHYeCKHe PadoThl, O6bem | YpoBenb
TeM CaMOCTOsSITe/IbHas1 padoTa o0y4yarouuxcs, KypcoBas padbora(poeKr)) 4acoB 0CBOEHMS
1 2 3 4
Pasznea 1 [IpoekTupoBanue 27
HHTErpajJbHbIX MHKPOCXEM
Tema 1.1 Beenenue. Otanbl pa3BUTHS MUKPOJIEKTPOHUKH. OCHOBHBIE NIOJIOKEHUS U IPUHIIUIIBI 4 2
OcHOBHBbIE TIOJIOKEHUS, MUKpO3JeKTpoHUKHU. [ToHsiTe Mukpomunuatopuzauuu. GakTopsl, onpeaesnsonme
HaIpPAaBJICHUS U 3Tallbl pa3BUTHE MUKPOIIEKTPOHUKH.
Pa3BUTHSI MUKPO3JIEKTPOHHBIX
YCTPOMCTB
Tema 1.2 [ToHsATHS: CTENeHb MHTETPAIMH, KPUCTAILI, MOJUIOKKA, DJIEMEHT, KOMIIOHEHT, THOpUIHAS,
Onpenenenue COBMEIIICHHAss M TOJYIpPOBOJHHMKOBas TexHoJoruu. OOmas Kiraccupukanuus H3Ienui 4 2
MUKPOIJIEKTPOHUKHU. MHUKPOIJIEKTPOHUKHU. 2 3
Knaccugukanus [TpakTueckoe 3ansatue. M3yuenne mapkuposku MMC. 2 3
MHUKPO3JIEKTPOHHBIX [TpakTueckoe 3ansTue. M3yuenue ycnoBHo rpapuueckux nzodpaxenuit UMC. 2 3
YCTPOMCTB ITpakTnueckoe 3anstue. M3yuenune koncTpykuuii kopnycos MMC.
Tema 1.3 Buael mogynsiuuu paiioCUTHANIOB.
[TpoextupoBanne UMC KOHCTpYKTUBHO-TEXHOJIOTHYECKUE OCOOCHHOCTH U 3JeMeHThl KoHcTpykuuit HMC.
OcHoBHble sTamnbl npoektupoBanuss MMC. Paspabotka Ttomonorun HWMC. OcHoBHbIE 4 )
npoOJaeMbl  CO3JaHUs  YCTPOMCTB ~ MMKpPO3JEKTpPOHMKHM. CHCTeMBl aBTOMaTH3allUU ’ 3
POEKTUPOBAHHUS, JOKYMEHTAIIHSI. > 3
[TpakTueckoe 3ansTHE. BrinonHeHne yeprexel meHouHbIX daemenToB MMC.
[Ipaktuueckoe 3anstue. OdopmieHHE OIEKTPUYECKONW  MPUHIHMIHAIBHOW  CXEMBI
nosynpoBogHuKoBbIX UMC.
Tema 1.4 CamocTtosTenbHas padoTa(IoKIan).
[TpousBoacTBO CtpykTypa U OCOOCHHOCTH TMPOM3BOJICTBA MHUKPOIJICKTPOHHOW TEXHUKH. TpeOOBaHUS K 5 2
MUKPO3JIEKTPOHHOM TEXHUKH | nomemeHussM. OcHoBHbIe nosoxenus Th.
Paspnen 2 U3roroBiieHue 17

noJaynpoBoaunkoBbix UMC




Tema 2.1

MaTepI/IaJIBI, MPUMCHACMBIC JJIS1 U3TOTOBJICHUA ITOAJIOXKCK, Tpe6OBaHI/I$I, CBOICTBA. MCTOZ[BI

OcHoBHbIE DTansl IIOJIyYEHUS YUCTHIX MOJIYIIPOBOJIHUKOBBIX MaTepuanos. Iloaroroska miuactus. 4 2

usrorosnenus n/n UMC

Tema 2.2 Metonpl u sTanbel cOopku. CrnocoObl pasneneHus IUIaCTHH Ha TOMIOKKH. MOHTaX

TexHOJI0rHs U3TrOTOBICHUS kpuctamioB. Crioco6s! 3amuTsl 1/m UMC. Haznavyenue u Buzsl kouTposs /o UMC. 4 2

IOJIyTIPOBOJHUKOBBIX

AJIEMEHTOB

Tema 2.3. CamocTtosrenbHas padora(pedepar).

[ToxynpoBOAHUKOBEIE [TosryueHue 4McTO MOHOKPUCTAIUIMUECKOTrO KpeMHus. Bueapenue npumeceit. TpeboBanus k 9 2

MaTepuabl HOJITIOKKAM.

Pa3zgen 3 U3rorosJienue 31

ruopuansix UMC

Tema 3.1 Kounctpykuus rubpuansix UMC. Marepuainsl nouioxek. Marepuaisl, mpuMeHseMble s

PopMHUpOBaHUE PUCYHKA HAHECEHHUs IUNICHOYHBIX JIEMEHTOB. XMMUYECKOE U dJIEKTPOXUMHYECKOE HAHECEHUE TOHKUX 6 2

TOHKOIIeHOuYHbIX UTMC IIJICHOK. 2 3
IIpakTrueckoe 3aHsaTHE. PacyeT TONOJIOrMH TOHKOIUIEHOYHBIX PE3UCTOPOB. 2 3
[TpakTrueckoe 3aHsATHE. PacueT TOMOIOrNY TOHKOIIJIEHOYHBIX KOHJIEHCATOPOB. 2 3
ITpakTnueckoe 3ansTue. PazpaboTka TEXHHYECKOTO Mpoliecca HAHECEHH s TOHKUX TJICHOK.

Tema3.2 Meton cBOOOAHBIX Macok, MeTo]l (hoTonuTorpaduu, KOMOMHUPOBAHHBIA METO] OTYYEHUS 4 )

dopMHpOBaHNE PUCYHKA TOJICTBIX TUIEHOK. CITOCOOBI OJITOHKY HOMUHAJIOB MTACCUBHBIX 3JIEMEHTOB. ’ 3

ToJicTorieHouHbIx IMC ITpakTuyeckoe 3ansTue. PazpaboTka TEXHMUECKOro Mpoliecca HAHECEHUs TOJICThIX IIEHOK.

Tema 3.3 MoHTax KpHUCTAUIOB M IUIaT. MuUKpomnaika, TEPMOKOMIIEHCAIlMOHHAs  CBapKa,

COopka 1 3ammra THOpUAHBIX | YJIBTPa3BYKOBas CBapKa, CBapKa paclleIuIeHHbIM 3JeKkTpoaoM. Kiaccuduxkanus cnocoOoB u 4 2

NMC. KonTpoib kauecTBa METOJI0B 3aIUThl ruOpuaHbIX UMC. 2 3
[TpakTuyeckoe 3anstue. PazpaboTka TexHuueckoro nporecca coopku rudpuaabix UMC.

Tema 3.4 CamocrosrenbHas padora(pedepar).

CTpyKTYypBl MUKPOCXEM Ocob6ennoctu  ctpykryp HWMC. bunonspusie Tpansuctopsl, MJIII-TpaH3uctopsl. 8 2
PasznoBuanoctu ctpykryp bBUC.

Pa3nen 4 KauectBo,

HAJEKHOCTL M HCNLITAHHE 10

NMC




Tema 4.1 IlonsaTa M moOKas3aTesu Teopur KadecTBa. (DYyHKIMOHAIBHBIE CXEMBbl I W3MEPEHHUs

OcnoBuble kauectBa UMC napametrpoB MUMC. 3
Tema 4.2 CamocTtosTenpHas padoTa(IoKiIan).

TpebdoBanust kK UMC OCHOBHBIE TIOJIOKEHUSI TEOPUU HaJe)KHOCTU. MeTo bl ucnbiTanuii UMC 6
CTPYKTYpam

MaxkcumasibHO y4eOHO0ii HAarpy3Ku 135

10




3. YCJIOBUSA PEAJIMBALIUUA ITPOT'PAMMBI IUCHUITIJINHBI

3.1 TpeOoBaHusi K  MHMHHMAJIBHOMY  MATEPHAJILHO-TEXHHYECKOMY
o0ecrne4eHn 10
[Iporpamma peanusyeTcsi ¢ UCIOIb30BaHUEM pPeCypcoB MacTepckor Ne 4 o
KOMIETEHINH «DJIEKTPOHHUKA», OCHAIIEHHON W3 CpEACTB TIpaHTa B paMKax
peanuzauuu Meponpuatus «l'ocygapcTBeHHas mnonnepkka NpodeccruoHaTIbHBIX
00pa30BaTEeNbHBIX OpTraHuM3aluid B LEIsIX 00eCrmeYeHuss COOTBETCTBUS —UX
MaTepUaIbHO-TEXHUYECKON 0a3bl COBPEMEHHBIM TpeOOBaHUAMY» (eaepaibHOTO
npoekta «Mosoasle npodeccuonans» (IloBblIeHHE KOHKYPEHTOCIOCOOHOCTH
npodecCHoHaNbHOTr0 00pa30BaHUs)» HAIMOHAIBHOTO MpoekTa «OOpa3zoBaHHE»
rocyapcTBeHHO# mporpaMmmbl Poccuiickoit @enepanuu «Pa3Butre oOpa3oBaHus».
OcHaienne yueOHoM MacTepckoit Ne 4 1o KOMIIETEHITUN «DIEKTPOHUKAY:
KommuiekT anTuctaTiueckoro pabouero Mecta B COCTaBe:
— CTOJI aHTUCTATUYECKUN
— Jlyna co cBeTOauOIHOM MOICBETKOM HACTONIbHAS
— Cryn noimmypeTaHoBBIM Ha KOJIECax
— KommiekT aHTUCTaTHYEeCKOro 000pyA0BaHUs (KOBPHK aHTUCTATUYECKUM:,
YHUBEPCAIBbHBIA Yy3€JI 3a3¢MJICHMS, KOJOJKAa JUIs 3a3€MJICHUS 3aKpbITas,
Opacier 3a3eMJICHUsI METAIIMYECKUI CMEHHBIN, KOp3UHa JIJIs1 Mycopa)
— Xaar
— OuKu 3aUTHBI
— OTMBIBOYHAS yJIbTPa3BYKOBasi BAHHA
— CrepeoyBenu4uTelb (MECTO BU3YaTIbHOTO KOHTPOJIS)
KommuiekT u3mepurtenbHOro o00py10BaHusl B COCTaBE:
- MHcrounuk nutanus
- T'enepatop cUrHagoB MpOU3BOJILHON (DOPMBI U CTAHAAPTHBIX (PYHKIUN
- Ocuumnorpad
-  MynsTumerp
- H3MeputenbHas cTaHIMs pa3paboTIHKa
— Jlormuyeckuit ananuzarop
— IIporpaMMupyembiii UICTOYHHUK IMUTAHUS
— TlporpamMmmupyembiii PyHKITMOHAIBHBINA T€HEPATOP
— MynpTUMETp IPOrpaMMUPYEMBII
—  Ocuwmnorpad mporpaMmmMupyeMbii
— TlporpamMmmupyembiii aHanmu3aTop MUGPOBBIX CUTHAIOB
— Tlporpammupyemsbie KaHabI ITM(YPOBOTO BBOIA/BBIBOAA
[Hudposoit USB muxpockon ¢ noacsetkor 8Mm, yeennuenne 10-300X
Mynbtumerp 1udpoBoii 5 B 1
KoMruiekT nasiyibHoro o00opy/10BaHUs:
—  JIpIMOYJIOBUTEIIb
— TpéxkaHnanbHas NasIbHO-PEMOHTHAS CTAHIIUS
— TepMmoBo3zayiIHas nasuibHas CTAHIUSA

11



— AHTUCTATUYECKUN JIepxKaTeNb s TiaT
— CHJIMKOHOBBIN KOBPUK
— OmnoBooTtcoc
Kommiekr aHTHCTaTHMUeckoro pabodero wHCTpymMeHTa (Ha6op SMD
MIUHIIETOB, OOKOPE3bI, KPYTIOTyOIIbI, TUIOCKOTYOIIBI 3aXBaTHBIE, TOHKOTYOIIBI, HOXK-
CKaJIbIIe]Ib C MEPOBBIM JIE3BHEM, HAOOp OTBEPTOK, HAOOp alMa3HBIX HanaduieH,
HAa0Op BCIIOMOTATENbHBIN JUIsI MalKW, IITAaHTCHIMPKYJIb AJIEKTPOHHBIN, Jymna
yacoBasi, CTOMKa JUIsl CBepJIeHUs, IU(PPOBOKA MUKPOCKOI, MHOTO(PYHKIIMOHATBHBIN
HHCTPYMEHT)
Habops 17151 00yueHust 1 TPEHUPOBOK
— Monayns 1 - HabopsI 17151 COOPKHU
— Monayne 2 - HabopkI A1 TPOrpaMMHUPOBAHUS
— Moayns 3 - 119 NoucKa HEUCIIPABHOCTEN
— Monaynb 4 - NoTyHATOPHOE MOJETUPOBAHUE
— QOO0pa3oBarenbHas usMeputenbHas miathpopma ¢ I[IJIMC u HaGopHBIM
noJjieM
PabGouune Mecta oOydaronuxcs 1 npenojaBaresis (CToi, KPecio, CTy)
Kommnrsiotep (cuctemHslil 010K, 2 MOHUTOpPA, KPOHILITEWH I MOHUTOPOB, MBIIIIb,
KJIaBUATYypa)
Cremnax ESD
[Ixad xpaHeHUs] KOMIUIEKTYIOIMUX U KoMIToHeHTOB ESD
[lxad pazdopusiii ESD
[lIxad s oxexasr ESD
NHTEepakTUBHBIN TUCTIICH
Aynunocucrema
HoyTt6yx
MHoropyHKIIMOHAJIbHOE YCTPOMCTBO IIBETHOM JiazepHbI A3
Jlocka MarHMTHO-MapKepHas

[IporpammHoe obecnieyeHue:

HaGop  mnporpaMMm  MHTEpakTUBHBIX  W3MEPHUTENIbHBIX  IPUOOPOB
(BuptyanbHbie npuoOopbI «AHaJIOTOBBIA/LIUPPOBOI BOJIETMETDPY,
«AHAJIOTOBBIA/LIUPPOBON  amMmepMeTp», «AHAIOTOBBIM/IIMPPOBOA  OMMETDY,
«l'eHepaTop aHaJOroBBIX CHUTHAJIOB», «l'€Heparop CHUTHAJIOB NPOU3BOJIBHOU
dbopmbl», «AHamm3arop/reHepaTtop IUGPOBBIX cHUTHANIOBY, «Ocimmtorpady,
«/luHaMu4YecKkud  aHanmu3aTop CUrHajuoB», «lIporpamMmupyemMblii  HCTOYHHUK
TIUTAHUS )

Microsoft Office
Adobe Reader
NI Multisim
Windows 10 pro
Altium Designer

[Ipu peanuzanuu nporpaMMbl MOTYT IPUMEHSATHCSA JIEKTPOHHOE OOyYEeHHE
U JMCTAHIIMOHHbIE OoOpa3oBareibHble TexHOoJoruH. [Ipu oOydyeHur MHBAIHUIIOB U
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JUIl C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSl JIEKTPOHHOE OOy4YEHUE U
JMCTAaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTUH MIPOrPAMMON ITpeaycMaTpuBaeTCs
BO3MOKHOCTh MpUeMa-nepeaau UHPopMaluy B JOCTYIHBIX JIJIs HUX (opmax.

3.2 UndopmanmnonHoe odecnevyeHne 00yueHmst
Ilepeyenbr pexkoMeHAYeMbIX Y4eOHbIX u3aaHuid, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTEPATYPbI

OcCHOBHBIE HCTOYHUKH:

1. BonoBo3zoB, A.M. OCHOBBI 3JEKTPOHUKHU [DIECKTPOHHBIM pecypc]
yaeOHoe mocobue / A.M. BomoBo3oB. — DnekTpoH. nan. — Bomorna: "Unadpa-
WNnxenepus", 2017. — 130 C. o Pexnm JOCTyTA:
https://e.lanbook.com/book/95766. — 3ari. ¢ 3xpaHa.

2. HWBanoB, .M. DnekTpoTexHUKAa U OCHOBBI JJIEKTPOHUKH: YUEOHUK
[OnexTponHbIil pecype]: yue6. / U.W. WUBanos, I'.1. Conoswes, B.S1. ®ponoB. —
OnextpoH. nan. — Cankr-IletepOypr : Jlanb, 2017. — 736 c. — Pexxum pocryna:
https://e.lanbook.com/book/93764. — 3ari. ¢ 3xpaHa

JlonotHMTE IbHAA JTUTEPATypAa:

1.  Ky3neuos I'. JI. DnuoHHasg TEXHOJOTHS B MUKPO- U HAHOUHIYCTPUHU
[Onextponnsiii pecype] / I'. JI. Kysnemon, A. P. Kymxos, b. A. bunanos;
MockoBCKHil rocy1apcTBEHHbIN HHCTUTYT cTaiu U ciuiaBoB (MU CuC) - Mockaa:
MUCHUC, 2012 - 156 c. http://e.Janbook.com/books/element.php?pll_id=47463

2.  DIEKTPOHHBIM Yy4eOHO-METOJUYECKUI KOMIUIEKC. DJIEKTPOTEXHUKA /
Spoukuna I'.B., u3garensctBo «Akanemusi-Meaunay, 31eKTpOHHBIN pecypc, 2021.

3. IlerpoB B.II. BeinonHeHre MOHTaxa U COOPKH CPEIHEN CIIOAKHOCTH U
CJIOKHBIX Y3JI0B, OJIOKOB, MPpUOOPOB PaJAMO3JIEKTPOHHON anmaparypsl, annapaTypbl
MPOBOJHOM CBS3U, 3JIEMEHTOB Y3JI0B MMIYJbCHOW M BBIYUCIUTEIIBHOW TEXHHKHU.

2019

3.3 YueOHO-MeTOAMYECKOE 00eceueHre CAMOCTOATEIbHOI padoThl

B ydebHOM mporecce MUCHMIUIMHBI TPEIYCMOTPEHBI CIEAYIOUIUE BUIIBI
CaMOCTOATEILHOM pabOoTHI:

1. BpimosiHeHHWE [OMAIHETO 3aJaHus, MOJ KOTOPbIM MOAPa3yMEBAETCS
caMOCTOsITeJIbHAsT yuyeOHasl JEeSATeIbHOCTh OOYy4YarolIuXCsi, HalleJICHHas Ha
3aKpeIUICHUE MaTepualia, U3YyYEHHOI0 Ha ayJUTOPHBIX 3aHSTUSX, MOBTOPEHHUE
MPOMJICHHOTO U BBHITIOJIHEHUE 3aJaHUN HEOOXOAUMBIX /I OpraHU3aIuy y4eOHO!
paboThI MO PYKOBOACTBOM IIpEInogaBaTels.

KoHTpoJib HaJl BBIMOJHEHUEM OCYUIECTBIISIETCS BO BPEMS ayJUTOPHBIX 3aHATUH B
pe3yJibTate GPOHTAIBHBIX U BBIOOPOUHBIX OMPOCOB.

2. Pa3BUTHE MBICIUTEIBHON JEATEILHOCTH Ye€pe3 JOTMYECKOE MOCTPOCHUE
(GYHKIIMOHATBHBIX CXEM DJICKTPOHHOU ammapaTypbl. KOHTpOJb Haj BBHIIOJTHEHHEM
OCYIIECTBIIETCA 3a CYET OLEHKH MOATOTOBIEHHOIO OT4YE€Ta O MPOJACIaHHOU
pabore.

B xone camocrosiTenbHON paboThl 00y4YaroIuecs:
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http://e.lanbook.com/books/element.php?pl1_id=47463

— BpInonHAT 3a1aHK 0 NOATOTOBKE K IMMPAKTUYECKUAM 3aHATHSIM;
— YWTaIOT, AHHOTUPYIOT TEXHUYECKUE MyOJUKAIMK 1O CIIEIUaIbHOCTH;
— OCYHIECTBJISIIOT TIOWCK WH(popManmu B OUOIHOTEYHO-HH(POPMAITMOHHOMN
CUCTEME BYy3a, ceTu VIHTepHeT.
[Ipy BBINOJHEHUH CaMOCTOSITENIBHOM pPabOThl MO BHEAYJUTOPHOMY UTEHHIO
oOydJaroruecss TOJIB3YIOTCS JIUTEPATypOi, PEKOMEHIYeMOW WX BEIYIIUMHU
MpENnoAaBaTeIsIMU
DopMBI KOHTPOJISI CAMOCTOSITEILHOU paOOTHI:

— MpOBepKa MUCbMEHHO -TpaUuecKuX 3a/laHuil Ha 3aHITHUSIX;
— BBIOOPOYHBINM YCTHBIM OMPOC, MPeAHA3HAYCHHBIX JJI BHEAYJUTOPHOM padOThI;
— HHIUBUAYaJIbHBIE O€Cebl U KOHCYJIbTALIMU C IPENOJaBaTEIEM;
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4. KOHTPOJb W OLEHKA PE3YJLTATOB OCBOEHMS
T CHUTIIAHBI

KoHTpoas 1 onieHKa pe3ybTaTOB OCBOCHHS JUCHMIUIMHBI OCYIIECTBIISICTCS
mpenojaBaresieM B IIPOIecCe MPOBEACHUS  NPAKTUYECKUX  3aHATHM U
Ja00paTOPHBIX PabOT, TECTUPOBAHMS, a TaKXKE BBIIOJHEHHUS OOYJarOIUMUCS
WHJMBUAYAJIbHBIX 3aJIaHHM.

Pe3yabTaThl 00yueHHs @opMbI M METOIbI KOHTPOJISI U OLIEHKHU
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS) pe3yJbTaTOB 00yUYeHust
1.0OcBoeHuE pacyeToB NapaMeTpoB U CamocrosiTenbHas padbora

XapaKTEPUCTHUK NEKTPUUECKUX U
pPaarOTEXHUYECKUX LEIEH;
2. YMeHue UcnoJib30BaTh CPEJICTBA

BBIYMCIIUTEIIBHON TEXHUKH JIJI pacyera [IpakTrueckas pabota
PaIMOTEXHUYECKUX LIETIEH;
3. [lonyueHune HaBBIKOB IIPOU3BOJIUTH IO YceTHBI onpoc

3a/IaHHbIM IIapaMCTpaM KOHCTPYKTHBHLIﬁ
PacucT OCHOBHBIX 3JICMCHTOB
PATUOTCXHHUYCCKUX ueneﬁ;

4.YMeHune nIpoBOIUTH O 3a/laHHBIM CamocrosTenbHas padboTa
XapaKTEPUCTUKAM aHAJIU3 PAJUOTEXHUUECKUX

Henewn;

5.1Tonp30BaHME KOHTPOIBHO- [IpakTrueckas pabora

M3MEPUTEIBHBIMU IPUOOPaMu B TaOOpaTOpHH
C y4eToM TpeOOBaHUil 110 TEXHUKE
0€301acHOCTH; VYcrHbIl onpoc
6.YMeHue NoJIb30BaThCs ClIeUaIbHON
TEXHUYECKOU JIUTEPATYPOH,
rOCYJapCTBEHHBIMU U OTPACIIEBBIMU
CTaHJIapTaMH.

Dopma npomescymouHou ammecmayuu 6 cemecmp — ouepenyuposantvlii 3auem
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5. ®OHAbI OHEHOYHbBIX CPEACTB
dopma KOHTPOJIA - «/IudPepeHunanbHbIN 3a4eT»

Bomnpocs! s nposenenus audpepeHIImpoBaHHOTO 3a4eTa M0 JUCITUTIIINHE
«MUKpPOIIEKTPOHUKA

. OCHOBHBIE TOHATHUS TVIEHOYHBIX U THOPUIHBIX MUKPOCXEM.

. CTpyKTypa TEXHOJIOTHYECKOTO POLECCa U3rOTOBIECHHS TOHKHX IIJIEHOK.
. Meroapl HaHECEHHs TOHKHX IUIEHOK. TepMOBaKyyMHO€E HANbIJICHUE.

. Marepuansl, npuMeHsieMble 1711 U3roToBJIeHus noaioxexk UMC.

. Marepuansl, npuMeHsIEMBbIE 1711 U3TOTOBJIEHUS IPOBOIHUKOB U KOHTAKTOB
NMC.

6. Kondurypamus 1 marepraibl TOHKOIJIEHOYHBIX PE3UCTOPOB.

7. Kondurypanus u Mareprainbl TOHKOIJIEHOYHBIX KOH/IEHCATOPOB.

8. IlomyueHne TOHKOIIIEHOYHOM CTPYKTYpbl METO10M (oTONUTOTpaduu.

9. [lonydyeHne TOHKOIJIEHOYHON CTPYKTYpPbl METO10M CBOOOJIHBIX MACOK.
10.0OcHOBHBIE 3TaIlbl NOJYYEHHUS TOHKOIIJIEHOYHBIX CTPYKTYP.

11.Meton TpadapeTHO neyaTu.

12.TepMo06pabOTKa TOJCTOIIICHOYHBIX CTPYKTYP.

13.Metonbl coopku rudpuaasix UMC.

14.TepmokoMnpeccHOHHAs CBapKa, YIbTPA3ByKOBask CBapKa.

15.MeTonbl KOHTPOJIs ¥ ucnbiTanuid ruopuHbIXx UMC.

D B~ W N =

OHCHKa HMHAWBUAYaJIbHBIX O6paBOBaTCJ'IBHBIX I[OCTI/I)KCHI/II\/'I 110 pe3yJibTaTaM
HpOMC)I(yTO‘IHOﬁ aTTeCTallvy ITPOU3BOANTHECA B COOTBETCTBUM C yHHBCpC&J’IBHOﬁ

HIKAJION:
IIpouent KauecTBeHHasl OlleHKA UHAUBUAYAJIbHBIX
pe3yabTAaTUBHOCTH 00pa3oBaTeJIbHbIX JOCTHKEHU I
(mpaBWIbHBIX OTBETOB) 0aJ1 (oTMeTKA) BepOaJIbHbIH AHAJIOT
90 +~ 100% 5 OTJINYHO
80 + 89% 4 XOPOIIIO
70 +79% 3 YAOBJIETBOPUTEIHHO
menee 70% 2 HEYJIOBJIETBOPUTEIHHO

Kpurepun ouenku:

- 90 = 100% — OUEHKH «OTJIIMYHO» 3aCIY’KMBAECT OOydarolIMiics,
OOHaApyXKMBIIUKA BCECTOPOHHEE, CHUCTEMAaTHUYECKOe M IIyOOKOE 3HaHUE Y4YeOHO-
NpOrpaMMHOTO  MaTepuajia, yYMEHHE  CBOOOJAHO  BBIMIOJHATH  3aJaHUS,
MPEYCMOTPEHHBIE ITPOIPAMMOM, YCBOMBIIMM OCHOBHYK) H 3HAaKOMBIA C
JOTIOJIHUTENBHON ~ JIUTEpPaTypod, pEKOMEHAOBaHHOM mporpammoil.  OrlleHka
«OTJIMYHO» BBICTABJSIETCS OOYYarONUMCS, YCBOMBIIUM B3aUMOCBSI3b OCHOBHBIX
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NOHATUNA JUCHMIUIMHBI B HMX 3HAYEHUM [ npuodperaemoil mpodeccun,
NPOSIBUBLIUM ~ TBOPYECKOE CIIOCOOHOCTM B  TMOHMMAHHUM, M3JOKEHUU U
UCIIOJIb30BAaHUU y4e€OHO-IPOrPaMMHOI'0 MaTepuaa.

- 80 =+ 89% — OILEHKH «XOpOIIO» 3aCIyXKMBAECT OOydarolIuiics,
OOHapYy>KUBIIIMIA TOJHOE 3HAHHWE Y4YEOHO-MPOTPAMMHOIO MaTepuasna, YCIEIIHO
BBITIOJIHAIOIINM MTPEAYyCMOTPEHHBIEC B MPOrPaMME 3aJIaHUsl, YCBOUBIIMM OCHOBHYIO
JUTEPATYPY, PEKOMEHJOBAaHHYIO B mporpamme. OlLeHKa «XOPOI0» BBICTABIISAETCS
00y4arouMcs, TOKa3aBIINM CUCTEMAaTUYECKUN XapaKTep 3HAHUN M0 AUCIUILINHE
U CIIOCOOHBIM K HX CaMOCTOSITEJIbHOMY TIIOTMOJIHEHUIO W OOHOBIIEHHIO B XOJE
nanpHEHIer yaeOHol paboThl U MPOPECCHOHATBHON ACATEIHHOCTH.

- 70 + 79% — OLEHKHN «yJIOBJIETBOPUTEIIBHOY» 3aCITY>KUBAET 00YyUarOMIUiCs,
OOHaApY>KMBIIUK 3HAHUS OCHOBHOTO Y4eOHO-IIPOTPAaMMHOI0 MaTepuaia B o0beMme,
HEOOXOAMMOM Uil  JaibHeiIIed y4eObl M MPEACTOSIEed pabdoThl IO
CHELUATbHOCTH, CIPABIIIOIIMIICS C BBINOJHEHUEM 33JaHUM, IPELYCMOTPEHHBIX
[POrpaMMOM, 3HAKOMBIM C OCHOBHOW JIMTEPATypOH, PEKOMEHIOBAaHHOU
nporpaMMoil. OlLleHKa «yJIOBJIETBOPUTEIBHO» BBICTABISIETCA OOYyYarolIMMCs,
JOMYCTUBIIMM THIOTPEMIHOCTh B OTBETE HAa OJK3aMEHE W NPH BBIIOJHEHUU
HK3aMEHAIMOHHBIX 3aJlaHui, HO 00JaIal0IUM HEOOXOIUMBIMU 3HAHUSIMH JIJISI UX
YCTPaHEHHMsI 0] PYKOBOJACTBOM IIPENOJABATES.

- MeHee 70% — OLEHKAa «HEYJIOBJICTBOPUTEIBHO»  BBICTABIISIECTCS
oOyyaromemycsi, OOHapy>KHMBIIEMY TMpoOeiabl B 3HAHUSX OCHOBHOIO Yy4e€OHO-
IpPOrpaMMHOr0 MaTepuajia, JAOMYCTUBIIEMY MPHUHIMIHAIBHBIE OIIMOKH B
BBITTOJTHEHUHN IIPENYCMOTPEHHBIX IIPOTPaMMOU 3a1aHUM. Onenka
«HEYIOBJIIETBOPUTEIBHO)» CTABUTCS 00YYAIOIIUMCSI, KOTOPbIE HE MOTY TIPOJOJIKUTh
oOy4eHHe WJIM MPUCTYNHUTh K MPOPECCHOHAIBHON AESATENBHOCTU MO OKOHYAHHH
TEXHUKyMa 0e3 JOTOTHUTENbHBIX 3aHATUNA [0 COOTBETCTBYIOLIEH JUCIUIIIMHE.

JUIsT OCYHIECTBIEHUS TEKYILEro KOHTPOJS U MPOMEKYTOYHOW aTTeCTaluu
UCIOJIB3YIOTCS MHGOpMalus U3 6aHKa KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepUaoB,
xpansimuxcs B [TIK, koTopeie nmeproandeck OOHOBIISIOTCS.
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6. AJANTAIIMA PABOYEA TPOTPAMMBI JUIS  JHII
OTr'PAHMYEHHBIMU BO3MOKHOCTSIMU 3J10POBbSI (OB3)

AjnanTtupoBaHHas IporpaMMa pa3padaTbIBaeTCs MPU HATMYHUU 3asBJICHUS CO
CTOpPOHBI  oOydaromierocs  (poauTened, 3aKOHHBIX  IPEACTABUTEIEH) U
MEAMIMHCKUX MOKa3aHUN (PEKOMEHIAMSIMH IICUXOJIOT -MEIUKO-IIEAArorn4eckon
Komuccuu.) /[Ins uWHBaNIMOOB aJanTUpOBaHHAs oOOpa3oBaTeiabHas IporpaMma
pa3pabaTeiBaeTcsi B  COOTBETCTBMHM C  HUHAMBUAYAJIbHOH  MpOrpamMmoin
peaduIMTaIUH.
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