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1. Heau n 3a1a4u y4eOHOM TUCHMILINHBI

Ienbro npenonaBanusa JUCHUIIUHBI «PU3HUECKHE OCHOBBI MUKPODJIEKTPOHUKH) SBIIAECTCSA MOIr0-
TOBKAa MHXXCHEPOB, YMEIOIUX I'PaMOTHO JKCIUIyaTUPOBAaTh YCTPOMCTBA HA OCHOBE ITOJIYNPOBOJIHUKOBBIX
IpUOOPOB U MHTETPATIbHBIX MUKPOCXEM.

IIpeaMeTOM ITaHHOTO Kypca SIBIAETCS U3YYEHHUE, KAK C KAYECTBEHHOM, TaK U C KOJUYECTBEH-
HOW CTOPOHBI DJICKTPOMATHUTHBIX SIBJICHUW U MPOLECCOB, MPOUCXOASIUIUX B PA3JIUYHBIX DJIEKTPO-
TEXHUYECKUX YCTPONCTBAX.

2. TpeOGoBaHus K pe3yJibTaTaM OCBOEHUSI U CHUTIITHHBI

I[Tponecc m3ydeHNsT AUCUUILIMHBI HANlpaBiieH Ha (POPMUPOBAHUE CIIEAYIOIINX KOMNEMeHYUlL:

1. CrocobeH OCyIIeCTBISTh OE30IIACHOE TEXHUYECKOE HCIIOJIb30BAaHHE, TEXHUYECKOE OO0CITyKHBa-
HHE, JUArHOCTHPOBAHHE M PEMOHT CYIOBOTO 3JEKTPOOOOPYIOBAHUS M CPEACTB aBTOMAaTHKH B COOTBET-
CTBUH C MEKJIyHAPOIHBIMU U HAaI[MOHAIBHBIMU TpeboBanusiMu (I1K-1).

2. CnocobeH OCyIIeCTBIATH 0€301MacHOe TEXHUYECKOE HCIIOJIb30BAaHHE, TEXHUYECKOe O0CITyKHBa-
HHE, TUArHOCTHPOBAHUE M PEMOHT 3JIEKTPUYECKOTO U AIIEKTPOHHOTO 00OPYJOBAHUS B COOTBETCTBUH C
MEKIYHAPOJAHBIMU M HallMOHAILHBIME TpeOoBanusmu (I1K-2).

3. CnocoOeH ocymiecTBIATh 0€30IacHOE TEXHUYECKOE HCIOJIB30BaHUE, TEXHHUYECKOe OOCITyKHBa-
HHE, TUarHOCTUPOBAHUE U PEMOHT CUCTEM aBTOMATHKH M YIPABJICHHs TJIABHOW JBUTATEIIbHON yCTAaHOB-
KOW M BCIIOMOTaTeJIbHBIMH MEXaHH3MaMU B COOTBETCTBHH C MEXKIYHAPOIHBIMH M HAI[HOHAIBHBIMHU Tpe-
oosanusmu (ITK-3).

HnaHpreMHe PE3yIbTaThbl o6yquH$[ IIpU N3y4YCHUU NUCHUIIINHBI, COOTHECCHHBIC C INIAHUPYCMBI-

MU pe3yJbTaTaMU OCBOEHUs 00pa30BaTEIIbHOM MpOrpaMMbl, IIPEICTABIECHbI B TAOIUIIE.

Kon Ilnanupyemsble Kon u naumenoBanusi unauka- | [lnanupyemsliii pesyastar 00yuyenusi | Koa moka-
KOMIle- | pe3yJIbTAThl OCBO- | TOPA JOCTH:KEHHMS] KOMIIETeH- Mo JMCUUIJINHE 3arens
TEHIMH | eHUsT  0oOpa3oBa- | UM OCBOEHUS

TeJbHOM npo-

rpaMMbI

croco0eH ocy- | U-1nk1. 3Haer  ycTpoiicTBO | 3HATH:

[IECTBJIATH 0e3- | (KOHCTPYKIHMIO)  3IEKTpoobopy- | — ycrpolictBo, mpuuumun aeiicteusa u | 3(ITK-1)1
OIIACHOE TEXHMYE- | JIOBAaHMS M YCTPOHCTB aBTOMATH- | TEXHMKODKCILIyaTalMOHHBIE XapaKTe-

CKOE HCIIONB30Ba- | KU PUCTHKH OTAETHHBIX 3JEMEHTOB U CH-

Hue, TexHudeckoe | M/I-2mx.1. 3HaeT TpeOHBIE 3JCK- | cTEMBI B LIEIOM,

oOciyXxuBaHue, TPUYECKHE  YCTAHOBKH  CYIOB, | — (hU3MUECKHME MPOIECCHl U CBOHCTBA 3(IIK-1)2
AUArHoCTUPOBAHUC DJICKTPOABUTATCIIM U  CUCTEMbI Cy,I[OBOﬁ 3HCKTp09HepF€TH‘I€CKOﬁ CHU-

CyZAOBOI'O JJICKTPO- | YIIPABJICHHA CT€Mbl B CTAaTHYECKUX M JUHAMHUYE-
000pynoBaHuUs, W /I-3r1k-1. 3HAET BHICOKOBOIBTHBIE | cKuX PeKUMAX paboTHI;

SJIEKTPOHUKHU M | TCXHOJOTHH, BKIOYAs CHCLHANTb- | — [pyHIANbl yIPABICHHS 1 ABTOMATH-
3JIEKTPOTEXHUYE- HBIH THI BBICOKOBOJBTHBIX CH- | saip  CyoBOM SJIEKTPOIHEpreTHue- 3(MK-1)3
CKMX CpPEICTB aB- | CTEM M OIIACHOCTH, CBA3AHHBIC C | cKOlf CHCTEMBI,

TOMATHUKW MaIlUH- | pabounM HampspkeHneM Oosee | _ OPraHM3aLMIO0 TEXHUHMECKOH DKCILTy-

MK-1 Horo  orzenenus, | 1000 Bombt aTalyd, TEXHHYECKOTO 00CIYKUBAHUS 3(K-1)4
BKmoyas cucteMbl | MJI-4mx1 YMeeT aHanmsupoBaTh | 4 PEMOHTa CYLOBOH JIEKTPOSHEPreTH-
YOPaBJICHHs  IJaB- | MAPaMETPEl TEXHHYECKOTO COCTO- | yeckoif CHCTEMB,

HOW JIBUTATENBbHOH | SHUS 3JEKTPOOOOPYIOBAHUS — OCHOBBI 6€30TIaCHOIT SKCILTyaTalH 1
ycraHoBkH, Bcno- | U-5nk1 Ymeer paborath ¢ Tex- TpeGoBamms Pernctpa, mpeIbABISC- 3(IK-1)5
MOraTelbHbIX ~ Me- | HMMECKOH  JIOKyMEHTALMeH 1O | \ie ko cynioBoii 3eKTpOSHepreTHue-
XaHU3MOB, IPEOHON | SKCILUIyaTallMd JIEKTPOOOOPYIO- | .roif creTeMe 1 ee FIeMEHTAM.
INEKTPHIECKOMH BaHHS U aBTOMATHKH VMerh:
YCTAHOBKH M 37ICK- — BwIOMpath cocrae JeiictByrommx | Y(ITK-1)1
TPOCTAHIIHI. TEXHUYECKUX CPEICTB M pexnuM pabdo-
Thl CYIOBOH DJIEKTPOIHEPreTUUECKON
CUCTEMBI B 3aBUCUMOCTH OT IPOU3BOJI-
CTBCHHOW HEOOXOJAMMOCTH U pPEXHMa
paboTsl cynHa;




— OLICHMBATh PEXUM PaOOTBHI M TEXHU-
YEeCKOE€ COCTOSIHUE PabOTaIOLIMX dle-
MEHTOB JJICKTPOIHEPreTUYECKOH CH-
CTEMBI 10 KOHTPOJBHBIM IapaMeTpam
U KOCBCHHBIM XapaKTCPHCTHKaM HX
paboTsr;

— YIpaBJIsATh MpoueccoM paboTsl CyIo-

V(IIK-1)2

Boif dekTpodHeprerudeckoii cucremsr | ¥Y(ITK-1)3
B PYYHOM W aBTOMAaTHYECKOM PEKIME;
— OCYILECTBJIATh MOUCK U yCTpaHEHUE
HEHCTIPaBHOCTEH, OpTaHHU30BBIBATh
TexHnYeckoe oGemyxkupanne i pemont | Y(ITK-1)4
9JIEMEHTOB CYIOBOH 3JIEKTPOIHEPreTH-
YECKOU CUCTEMBL.
Baanern:
— DJKcITyataned cymoBoil anekrpo- | B(IIK-1)1
9HEPreTUYecKOod CHCTEMBI M ee dJle-
MEHTOB;
— yIpaBJCHEM pEeXHMaMH PadOTHI Cy-
N0BO#t AekTposHepreruueckoii cucre- | B(ITK-1)2
MBI,
— TOCTPOEHEM M YTEHEM JJIeKTpuye-
CKHX CXEM; B(IIK-1)3
— HCIOJIb30BaHEM TEXHHYECKOH JOKY-
MEHTALlUU ¥ BEJCHUS CYJA0BON IKCILTY- B(IIK-1)4
ATallMOHHOW JOKYMCHTAIIHH.
crocobeH ocy- | Ud-1pk-2. 3Haer  ycTpoHcTBO | 3HATH:
IICCTBIISATH 6e3- | (KOHCTPYKIMIO)  3JIEKTPOOOOpY- | — coBpeMeHHble MeToasl auarHoctuku | 3(MK-2)1
OMacHOE TEeXHHWYe- | TOBAHUSI M YCTPOHCTB aBTOMATH- | © PEMOHTAa J3JEKTPUICCKOTO H HJICK-
CKOE WCIIONB30Ba- | KU TPOHHOTO 000PYIOBAHHSI.
Hue, TexHuueckoe | MJ-2nx2. 3HaeT Ha3HauYeHHE U | YMeThb:
o0cy)XuBaHue, TEXHUYECKUE XapakTEPUCTHKH | — MPOBOAUTE cOop u aHanmm3 maHHbX o | Y(IIK-2)1
JIMarHOCTHUPOBAHKE | AJIEKTPOOOOPYAOBAHUS U | pexxuMax paboThl CyIOBOTO 3IIEKTPO-
CYAOBOTO D3JIEKTPO- | YCTPOICTB aBTOMATHKH, 3JIEKTPO- | 060pyIOBAHMS.
obopynoBaHwus, palMOHABUTALMOHHBIX  CUCTEM, | Bjajgerh:
DJIEKTPOHUKU U | CyNOBOIO TEXHOJOTHYECKOr0 H | — COCOOHOCTHIO K nepeolieHke Hakon- | B(ITK-2)1
MK-2 QJICKTPOTEXHUYEC- OBITOBOTO 060pyL[OBaHI/I$I JICHHOTO OIIbITa, aHaJIM3y CBOUX BO3-
ckux cpeacts aB- | MJI-3nk2. YMeET aHanM3MpoOBaTh | MOKHOCTEl, caMOOOpa3OBaHUIO U IIO-
TOMAaTHKH Ha XOJO0- | MApaMeTphl TEXHMYECKOTO COCTO- | CTOSHHOMY COBEPLICHCTBOBAHHIO B
BOM MOCTHUKE, | STHHUS 3JCKTPOOOOPYIOBAHUS npo(eCCUOHANBHOM, MHTEIIEKTYalb-
BKIIO4as 31eKTpo- | M/I-4nk-2. YMeer paboTaTh ¢ TeX- | HOM, KyJIbTYpHOM H HpPaBCTBEHHOM
paIMOHABUTALIMOH- | HUYECKOW JOKYMEHTalled TII0 | mesTenbHOCTH.
HBIE CHCTEMBI, CH- | SKCIUTyaTalldill 3JICKTPOOOOpYIO-
CTEMBI CYJIOBOW | BaHUs U aBTOMATHUKH
CBSI3W,  CY/IOBOTO
TEXHOJIOTUYECKOTO
u OBITOBOTO 000pY-
JIOBaHHUS
CIocoOeH ocy- | U-1nk3s. 3Haer  ycTpoilcTBO | 3HATH:
MECTBIIATh 0e3- | (KOHCTPYKIIHIO) uaneKTp0060py— — npuHuEn paGotel rpeGHoil smektpu- | 3(MK-3)1
OIIACHOC  TEeXHWYe- | JOBAHMS U YCTPONCTB aBTOMATH- | yecKOYCTAHOBKH M OGCITYKMBAIOIIMX
CKO€ HCIIOJIb30Ba- | KU ee CHCTEM;
Hue, TexHudeckoe | M/I-2mx.3. 3HaeT HasHauYeHHE M | _ oecHOBHBIE NPUHLMANBL W [PaBUiIA
o0ciyKBaHHE TEXHUYECKHE  XAPAKTEPUCTHKH | 10roTOBKU IPeG HOM 3IIEKTPHUECKOil 3(IIK-3)2
IK-3 JIMarHOCTHPOBAHKE | BJIEKTPOOOOPYAOBaHUS ¥ | yeTa HOBKH K JEHCTBHIO;
CYMOBOIO D3JIEKTPO- | YCTPOWCTB aABTOMATHKA MANYO- | _ (oponiia NPUHIMIBL IHATHOCTHPO-
obopynoBaHwus, HBIX MEXaHHU3MOB, TPAJIOBOTO U BAHWS M AITODHTMBI MOWCKA HeHC- 3(MK-3)3
ANEKTPOHUKH U | TPy30MOABEMHOTO 000PYJOBaHHMS npaBHOCTell TPeGHOH dIeKTPHIECKOit
ANEKTPOTEXHIYE- U-3nks. YMeeT aHaIu3upoBarh YCTAHOBKH;
CKHX CDEJCTB aB- | MapaMeTPhl TEXHHYECKOTO COCTO- [Tyyo o~
TOMAaTUKHA  TAIy0- | STHHS AIIEKTPOOOOPYIOBAHUS — UlTaTh SICKTPUUCCKHE CXEMBL; V(ITK-3)1
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HBIX MEXaHU3MOB,
TPAJIOBOTO U TPY-
30110 JbEMHOT'0
obopymoBaHus

W-4nks. Ymeer paborats ¢ Tex-
HUYECKOW JIOKYMEHTalHMeH 10
9KCIUTyaTalluU  JIEKTPOOOOPYHO-
BaHHUS U aBTOMaTHKH

— HAaxOJWUTh HeMCNIpaBHOCTH B cucteme; | Y(IK-3)2
— ocymectsisth ynpasierne cucrempr | Y(ITK-3)3

Bmaners:
— HaBbIKaMHM OKCILITyaTallun FpeGHOﬁ B(HK"?’)]-
3HeKT‘pI/I‘IeCKOﬁ YCTaHOBKHU,
— OCHOBHBIMU TIOJIOKCHUSAMU TIPaBUJL B(HK_3)2
TEXHUYECKOMI 3KcnnyaTaum/1 MEXaHU3-
MOB U CUCTEM

3. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

JuctuiuimHa «®usudeckue ocHOBBI AeKTpoHUKN» (POJ) (b1.B.03) otHOCHTCS K yacTu, Gopmu-
pyeMoil ydyacTHUKaMH 00pa3oBaTeIbHBIX OTHOILIEHHUI B CTPYKTYpEe OCHOBHOM IMpodeccroHalbHOM 00pa-
30BaTeIbHON MPOTPaMMBbI, 00ECIIEYNBALT MOATOTOBKY KypCAaHTOB U CTYJIGHTOB B 00JaCTH TEXHUKH, Oa3u-
PYIOIIYIOCS Ha N3Y4eHUH (PU3NYECKUX SIBICHUH B MOIYIPOBOTHHUKAX, AUIICKTPUKAX, BAKYyME, Tase, Iuia3Me U
1.4, Jucuumimna «Pu3ndeckue OCHOBBI JIEKTPOHUKMY OTHOCHUTCS K LUKIY CIEUUAIBHBIX JUCIMILIHH.
W3yyeHne naHHOW NUCLMIUIMHBI Oa3HpyeTcsl Ha CIAEeAYIOUIMX TUCUUILIMHAX: «Bpicias maremaTukay, «Pu-
3uKay, «TeopeTrHuecKkrne OCHOBBI EKTPOTEXHUKIY, «CyIoBas JICKTPOHUKA U CHIIOBAsl ITpeoOpa3oBaTeIbHas

TCXHHUKA).

OCHOBHBIC TIOJIOKCHUS JUCHUITJIIMHBI JTOJI2KHBI OBITH HCIIOJIE30BaHbLI B [[a.HI)HeI\/JIIHGM Ipu U3y4CHUU
AUCIHITIINH: «MHKpOHpOHGCCOpHLIC CHUCTCMBI YIIPABJICHUAD, ((ABTOMaTI/ISaI_[I/IH COC».

4. Conep:kanue AUCHUATITTHHBI

4.1. Temamuueckuii nnan OucyunIUHGL OYHAA hopma 00yyenus

KonTakTHas padora no \ L= ,
2 % BH/JaM Y4eOHbIX 3aHATHUIl & ‘§ §= = = §
= 2 |5
§ g = = < = L O = g = o a = 2 é ’
HauMeHoBaHHUE Pa3ge/ioB U TeM s | & = £ =g z Szl 2E&F8 E g = S
5| 83 Z 5=l 328 Z 3 2 e =
2| = 2 22 5| 82|05 ° 5 |=3
< = (= =B z =) g Z
1 2 3 4 5 6 7 8 9
Baenenue 5 2 2 3
)41 Koncrnekr
HTETpaJbHbIe MUKpOcXeMbl. OOIIHe CBeICHUS 13 10 5 5 3 ek o
DIeMeHTHl TOTYIPOBOTHUKOBEIX IMC 14 11 6 5 3 TeM];M
DnemeHTH THOpUAHEIX UMC 15 12 6 6 3 i
" 3ammra
DneMeHTH! (PYHKIMOHATBHON MUKPOAIEKTPOHUKHI 13 11 5 6 2 oTieTa 10
CBeneHus 0 HaICKHOCTH TOTYIIPOBOTHIKOBBIX
a I YHIPOBOZ 12 | 10 4 6 2 TP
pUOOPOB M HHTETPATHHBIX MUKPOCXEM
Jx3amen | 36 Omnpoc 36
Bceero | 108 | 56 28 28 16 36
Temamuueckuii na1an OUCYUNJIUHBL 3A04HOIL PYopMmbl 00yUeHUS
. KonTakTHas padora no . : .
o L
@ | B BH/JIaM y4eOHBIX 3aHATHIH B - =
S| w
2| %. . . | 85| z: |ZE
s ) < ] o & =
5| EE = s Z -7 S s [ z =
HanmeHoBaHHe Pa3/esioB U TeM o | 5| E SZ .| &5z E& z S 2 7
= = = = E &g S 5 = = e
3 2 ) Z 2=
S| 27| £| ZgFlgzg =8 2< | ¢
=2} > = 2 2 = < e = £ 2
< =] = < = =
1 2 3 4 5 6 7 8 9
Bsenenue 13 1 1 12 Koucmnexr
WHTerpanpabie MUKpocxembl. OOIMe cBeIeHNs 16 3 1 2 13 JIEKIIMHA 110
DneMEeHTHI TOTYIIPOBOAHIUKOBEIX UMC 19 5 2 3 14 TeMam,
OnemenTtsl TuOpuIHBEIX UMC 16 3 1 2 13 3amuTa
O1eMeHTH! QYHKIIMOHAIBHOW MUKPOAJICKTPOHUKH 19 5 2 3 14 oT4yeTa 1o
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CBezieHUs 10 HAJIEKHOCTH MOIYITPOBOIHUKOBBIX 16 3 1 2 13 I1P
IPHUOOPOB U UHTETPAITHLHBIX MUKPOCXEM

KoutpoJsbHa paGora 3ammra
Ox3amen | 9 Omnpoc 9
Bceero | 108 | 20 8 12 79 9

4.2. Cooepicanue oucuuniunol

Tema 1. BBegenue

Jlexyus

[Ipenmer aucuumuuHel U ee 3agadnd. OCHOBHBIE 3TaIlbl Pa3BUTHS DJIEKTPOHUKH. 3aladyd U IPHUHIIMAIBI
MHUKPOAJIEKTPOHUKH. [10TynpoBOJHUKOBEIE MPUOOPHI KaK OCHOBHBIC ()YHKIIMOHAJIBHBIE JIIEMEHTHI MHK-
PO2JIEKTPOHUKH.

IIpakmuueckoe 3anamue

N3yuenne 31eKTpopU3NUECKUX CBOMCTB JIEKTPOHHO-IBIPOYHOTO MEPEX0/ia, B. TOM YHCIE IPU U3MEHE-
HUU TEMIIEpaTypbl

Tema 2. UnTerpanbHble MUKpocxeMbl. O01Me cBeIeHUust

Jlexyus

OcHoBHbIE 3aja4l MUKPOMIEKTpOHUKHU. [IpuHuun murerpanmu. IloHATHA: MHTErpanpHas MUKpOcXema
(MMC), snement u xomnonent UMC. Knaccudpukanus UMC 1o KOHCTpYKTUBHO-TEXHOJIOTHYECKOMY U
¢byHKIMOHATBLHOMY Hpu3HakaM. [lomynpoBoaHUKOBbIe U THOpUIHBIE, LU poBele U aHamorossie UMC.
OcnoBuble mapamerpsl UMC.

IIpaxmuueckoe 3anamue

O3HaKOMJIEHHE CO 3HAYEHUSIMM [1apaMETPOB MOJIYIMPOBOJHUKOBBIX MATEPUATIOB U UX Pa3MEPHOCTSIMHU.
HccnenoBanue NoBEpXHOCTHOM IPOBOAUMOCTH ITOJIYTIPOBOJIHHUKOB

Tema 3. DnemenTsI NOTYNPoBOAHUKOBBIX UMC

Jlexyus

OcHOBBI IJTAaHAPHOU TEXHOJIOTHH. CymiHocTtb TCPYIIOBOTO METO/Ia. [Ipoueccsl
SMUTAKCUU, (POPMUPOBAHUS AUIIEKTPUUECKUX HMOKPBITUH, TUTOrpaduu, MosydyeHue JErupoBaHHBIX CJIO-
eB. MeTopl U30JISIIAH JIEMEHTOB, CIIOCOOBI MX KOMMYyTamuu. DieMeHTsl ounossapabeix UMC. OcobeH-
HOCTH CTPYKTYpPbl W TOINOJOTMM TPAH3UCTOPOB B HHTErPAJIbHOM HCIOJHEHUHU: JIHUTAKCHAIBHO-
IJJAHAPHBIA M M30IUIAHAPHBIM. MHOTO3MHUTTEPHBIH M MHOI'OKOJUIEKTOPHBIA TpaH3UCTOPBL. JlnomHoe
BKJIFOYEHHE TPAH3UCTOPHBIX CTPYKTyp. Pe3ucropel m konneHcartopsl Oumnosisspubix MMC. DnemeHTsI
MUAIT UMC. Ocobennoctu unrerpaibabix MJIIT Tpansuctopos. TpaH3ucTOphl ¢ caMOCOBMEIIEHHBIMU
3arsopamu. M/III konaeHcaropsl u pesuctuBHble 3eMeHThl. JnemeHTsl M/II CBUC: npunnun mac-
TaOMpPOBaHUS, KOMIUIEMEHTApHbIE CTPYKTYphl, BepTukaabHble M/IIT TpaH3uCTOpBI, CTPYKTYpPHI "KpeM-
Hul Ha nuanekTpuke". JnemeHTel UMC Ha ocHOBe apceHuna raus. CpaBHUTEIbHAs XapaKTEPUCTUKA
KPEMHUS U apCeHU/a Tajulisl KaKk MaTepUajioB MUKPOIJIEKTPOHUKU. Pa3HOBUIHOCTH MHTETPAJIbHBIX TPaH-
3UCTOPOB Ha apceHuze raumsa. OcoOeHHOCTH 3JEMEHTOB CO CTPYKTYPOH MeTallI-NOJIyIPOBOAHUK U Te-
TepoIepexo1oM. DneMeHTHas 6a3a u ocodeHHocTu cTpykTypsl uppossix BUC u CBUC.

IIpaxmuueckoe 3anamue

N3yuenue pexxumoB pabotsl M/III-Tpan3ucropa, B. TOM 4Kcie C HHAYLIUPOBAaHHBIM 3aTBOPOM M M30JIH-
POBaHHBIM 3aTBOPOM

Tema 4. Jnementsl rudpugnbix UMC

Jlexyus

OCHOBBI IIJIEHOYHOW TEXHOJIOTUU. METO bl M3rOTOBIICHHS IIJIEHOYHBIX 31eMEHTOB. [IneHouHbIe pe3ucTo-
PBl, KOHJIEHCATOPBI, HHAYKTUBHBIE 3JIeMeHThl. CTaOMIu3amus 1 MOArOHKa mapaMeTpoB 3aeMeHToB. Oc-
HOBHBIE THITBI HABECHBIX KOMIIOHEHTOB, TeXHWKa nx MoHTaxa. OcobenHoctu rudbpuanabix BUC. Kon-
CTPYKLMSI MHOTOCJIOMHBIX KOMMYTAIIMOHHBIX TLJIAT.

IIpakmuueckoe 3anamue

N3yuenne peskuMoB paboThl OUIOISIPHOTO TPAH3UCTOPA

Tema 5. D1eMeHTHI PYHKUMOHAIBHOH MUKPOJIEKTPOHUKH

Jlexyus



3amaun ¥ TPUHIUNBL (PYHKIMOHATHHOH MHKPOAIEKTpOHUKU. Dusmdeckas wuHTerpanus. OCHOBHBIC
HamnpaBlieHUus QYHKIMOHAIBHON MHUKPO3JIEKTPOHUKH. DIIEMEHThI ONTO3JEKTPOHUKU. XapaKTEpPUCTUKA U
0COOEHHOCTH OITHYECKOW CBsI3U. Pa3HOBUIHOCTH ONTPOHOB, MX CTPYKTypa M OCHOBHBIE CBOWCTBA.
Omnroanektponnbie UMC u uHTETpanbHas ONTHKA. DJIEMEHThl MarHUTOONITUKH. MaruutHbie 3pQpeKThl B
TOHKMX MAarHUTHBIX TUIEHKaX. L{WIMHApUYEeCKue MarHuTHbIE JOMEHbL. YnpasieHue nBuxeHuem LIM/I.
[IpuHUKIIBI TOCTPOEHUS 3alIOMUHAIOIIMX M JIOTMYECKUX 3JiIeMeHTOB Ha [IM/I. DnemMeHTsl KpHO3JIEKTpo-
Hukd. [IpakTuyeckas 3HAYUMOCTD SBJICHHS CBEPXIPOBOAMMOCTH. TyHHenbHBIC Y dexTs [xo3edcona:
MIPUHLUIT JEHCTBUSA, OCHOBHBIE CBOMCTBA, NpUMeHeHnEe. OCHOBBI aKyCTOANEKTPOHUKU. [Ipe303nexTpuye-
ckuil a3pdexr. OObeMHbIE U MOBEPXHOCTHBIE aKyCTHUECKue BOJHBI. IIbe3ope3onaropsl. YcTpoiicTBa Ha
MTOBEPXHOCTHBIX aKyCTHUECKUX BOJIHAX: MPHUHIIMI JIEHCTBHS, OCHOBHBIE CBOICTBA, IPUMEHEHUE.
IIpakmuueckoe 3anamue

N3yuenune pexxuMoB paboThl TUPUCTOPA, cuMuctopa, JBT — Tpan3uctopa

Tema 6. CBegeHNsl 10 HATEKHOCTH MOJTYNPOBOJIHUKOBBIX NPUOOPOB M HHTErPAJIbHBIX MUKPOCXEM
Jlexyus

OCHOBHBIE TIOJIOKECHUS W TIOHATUS TEOPHH HAJICKHOCTU. VIHTEHCHBHOCTh OTKa30B, BEPOSITHOCTH 0€30T-
ka3Hoi padotsl. [Tokazarenu HagexxHoctu. [locrenennsie U kaTacTpoduueckre OTKa3bl, MPUUNHBI OTKA-
30B MOIynpoBOHUKOBBIX mprubopoB 1 UMC. Hanexunocts snementoB UMC B nenom. McnbiTanust Ha
HaJexHOCTh. [IyTn noBeilieHns kayecTBa U HaaexxHoctu UMC.

IIpakmuueckoe 3anamue

Pacuer snexkTpodu3nyeckux XapakTEpUCTUK MOIYMPOBOIHUKOBBIX CTPYKTYp MO MHIUBUIYaIbHOMY 3a-
JaHUIO

5. YueOHO-MeTOANYECKOE 00eclieyeHne Il CAMOCTOSATEIbHOI padoThl 00y4YalommuXxcst

5.1. Bueayoumopnasa camocmoamenvnas padoma Kypcanmoe / CmyoeHnoe

OcHOBHBIMH (hOpMaMH CaAMOCTOSITEILHON PabOThI CTYIE€HTOB NPH OCBOCHUU JUCLUIUIMHBI SIBIISIOT-
csi: IpopabOTKa BOIPOCOB, BHIHOCHMBIX HAa CAMOCTOSITENIbHOE U3yYEHUE, U3yUYEHUE OCHOBHOW U JIOTIOJIHU-
TEJIbHOW JIMTEPATypbl, KOHCIIEKTUPOBAHUE MAaTEPHUAJIOB, MOATOTOBKA K IPAKTUYECKUM, IOAIOTOBKA K
IIPOMEKYTOYHOM aTTECTALUU.

CrynenraMm 3a04HON (opMbl 00ydeHHs] HEOOXOAUMO HapaljiebHO C W3YYEHUEM TEOPHUH BBIIOJI-
HUTbh KOHTPOJIbHYIO paboTy. Bo BpeMst sx3aMeHalmoHHO-1a00paTOpHOM cecCUU 3alUTUTh KOHTPOIbHYIO
paloTy M caTh 3K3aMEH 0 JUCHUIUIMHE.

KonTposabHasi paGora BbINONHIETCA MO pasfeny HudpoBas MUKPOCXEMOTEXHHUKA JUIsSl 3aKperuie-
HUS y4eOHOTo MaTepualia 1o U3y4eHuro paboTsl nudpoBbix Mukpocxem Ha 6aze TTJI u MOII ctpykry-
pax.

6. ®oHA OLECHOYHBIX CPEACTB JJIsl NMPOBEJCHUS NMPOMEKYTOYHONH ATTECTANMH 00y4AIOLINXCH
10 IUCHHUILIHHE

@DOH/1 OLICHOUHBIX CPEJICTB AJIS MPOBEACHHS MPOMEXYTOUHOM aTTecTalui 00ydaroUIuxcs Mo Juc-
nuIuiMHe  «Pu3nyecKkrue OCHOBBI AJEKTPOHUKW» MPEJCTaBICH B MPHIOKEHWU K pabouel mporpamme
JUCLUIUIMHBI U BKJIIOYAET B ceO:

— IepeueHb KOMIIETEHIUI C yKa3aHUEM 3TaroB UX (OpPMUPOBAHMS B IIPOLIECCE OCBOECHUS 00pa3oBa-
TEJIBHON IIPOrPAMMBI;

— OIKCaHMe MoKa3aTeJed W KpUTEepPHEB OILCHWBAHUS KOMIIETCHIMH Ha pa3jIM4HbIX dTamnax ux ¢op-
MHUPOBAHUs, OIIUCAHUE IIKAJl OLICHUBAHUS;

— TUIOBBIE KOHTPOJIbHBIE 3aJlaHUSl WM MaTepHalibl, HEOOXOUMBIE JJIsi OLIEHKH 3HAHUU, YMEHU,
HaBBIKOB U (WJIM) OMBITA IEATEILHOCTH, XapaKTEPU3YIOIUX dTarbl OPMUPOBAHUS KOMITETCHIINH;

— METOJIWYECKHE MATEpPUaJIbl, ONPEACIAIONINE NPOLEAyphbl OLICHUBAHUS 3HAHUM, YMEHHUI, HAaBBIKOB
U (MJIK) OMBITA AESITENbHOCTH, XapaKTEPU3YIOIIUX 3Tabl (POPMUPOBAHUS KOMIIETEHIIUH.

Bonpocsl 11 npoBeAeHUs POMEKYTOYHON aTTECTALMH 0 AMCHMIIMHE (IK3aMeH)

1. Knaccudukarus 3IeKTPOHHBIX MPUOOPOB U YCTPOMCTB.
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ONEKTPONPOBOAHOCTD TBEPABIX TEI

CoOcTBeHHBIE U TPUMECHBIE NTOJIYTIPOBOAHUKH

DNEKTPOHHO-IBIPOUHBIH nepexoa. [10ynpoBoIHUKOBBIE THO/IbI

Tumnsl 1M1010B, X TapaMeTPbl, CBOMCTBA, IPUMEHEHHE

[Tonessie Tpan3ucropsl. Knaccugukamus, ycTpoiCTBO, IPUHIIMIT ASHCTBUS

bunonspabie TpaH3UCTOPHI. YCTporcTBO, MpuHIUI neicTtBus. Cxembl BkiodeHus (0D, OB,
OK); xapaktepucTuku

MOII — crpyktypsl, MII1 — criennanbHOTO Ha3HAYEHUSI, CBOMCTBA, MPUMEHEHHUE.

Tupucropsl. OCHOBHBIE TapAMETPBI U UX OPUEHTHUPOBOYHBIE 3HAUCHUS.

OeKTpOBaKyyMHbIe IPUOOPHI. Y CTPOHCTBO, IPUHLIUI pabOTHI

Ocuosusie Tumnbl DBII. DnexTporHo-my4yeBsie TpyOku. Kimaccudukanms, npuMeHeHne
["a3opa3psanbie prOOpsl. Y CTPOHCTBO, IPUHLIUIT PAOOTHI.

Ocuosusie Tunsl ['PI1. Knaccndukanus, npuMeneHue

VY cunuTenu 31eKTpUuecKuX curuanoB. O0mmue cBeleHusl, IPUHIUI JeHCTBUS YCUIINTEIs
VckaxeHHe CUTHAJIOB B YCUJIUTENSAX (JIMHEHHBIEC M HETMHEIHBIE), CIOCOOBI UX ONPEECIICHUS
CriocoObl BKJIFOUEHMS TPAH3UCTOPOB B ycuiuTedssX. OCHOBHbIE CBOWMCTBA YCHJIUTENEH ¢
BKJIIOUEHUEM TpaH3ucTopoB 1o cxeme 09, Ob u OK

OO0patHas cBs3b B ycuuTensx. OCHOBHbIE CBOMCTBA YCHJIMTENEH C BKIIOYEHUEM TPAaH3UCTO-
pos no cxeme O, O3u OC

OO0parHas cBs3b B yeunuressax. [lonoxurenbHas u oTpuuaTeabHas oOpaTHast CBSI3U, UX BIIH-
HUE Ha XapaKTepUCTUKHU U MapaMeTpbl YCHIIUTEIEH

Juddepenunansupie yeunurenad. OCHOBHbIE MapaMeTPhbl, CXEMbl COETMHEHUS ¢ UCTOYHHKOM
CUTHAJIA U C Harpy3KOM

XapaKTepUCTUKU CXEM Ha ONEPALMOHHBIX YCHIIUTENAX

WuBeprupyromuii, HenHBepTHpYOmuil u auddepenunanbublii yennurenu Ha O

[Tpumenenue OV B cynoBo#i annapaType. XapakTepUCTUKU CXEM Ha ONEPAalMOHHBIX YCUIIH-
TEeJSX

WuBepTupyromuii, HeHHBEPTUPYIOLMH U TuddepeHmanbabiil yennurenu Ha OY. Ilpumene-
Hue OY B cy0BOH armaparype

PaboTa TpaH3MCTOPOB B KIIHOYEBOM PEXUME

Cxema TpaH3UCTOPHOTO KJIF0Ya C OOIIUM IMUTTEPOM

Jlornueckue pyHkiu. OCHOBHBIE (POPMYIIBI M 3aKOHBI OYJ1€BOI aareOphl.
@YHKIMOHAIBHO-TIOJNHAS CHCTEMA JIOTMUECKUX 3JIEMEHTOB. MUHUMM3aLUs MepeKIoyaTellb-
HBIX (QYHKIUI.

Tpurrepsl. O61Iue cBeeH s 0 UPPOBBIX aBTOMATax

Knaccugukanus tpurrepo. D-tpurrepsi, R-S-tpurrepsl, J-K-tpurrepsr. Tpurreps! ¢ nuHa-
MUYECKHUM yIpaBiieHueM. T-Tpurrepsl.

Knaccugukarus c4éTynkoB. ACHHXPOHHBIE U CUHXPOHHBIE CUETUMKU. CUETUUKU C TOCIe0-
BaTeJIbHBIM U MMapajjiebHbIM NlepeHocoM. CyMMHPYIOIINE U BEIYUTAIOUINE CUETUUKH.
HIudparopst

Hemmdpatoprl. Cxemuble pemeHuss CymMmaropbl M Moiaycymmaropbl. CXeMHbIE pELIeHHS.
OO6nacTb NpUMEHEHUS

7. PexoMenayeMasi JinTeparypa

7.1. Ocnosnasn numepamypa

1. T'yce B.I'. DnektpoHuka W MHKpOIpoOLEecCOpHas TexHHKa: Yuebnuk, 2004r., 709 ctp.,
MockBa(253k3);

2. bormaps .M. DneTkpoTexHHKa U NIEKTpoHUKA: y4ueb. mocodue, 2005., MockBa(63k3);

71.2. /lononnumensnas numepamypa



1. Axyno 0. U. OCHOBBI 3/IEKTPOHUKH M CyIOBasl 3JEKTPOABTOMATUKA. YUEOHUK JUIS BY30B.
Mocksa. — 1973. - 328c(113k3);
2. Xapuenko B.M. OcHOBBI 371eKTpOHHKA. Y4eO. mocodue it TeXHUKYMOB. — 1982r. — 352¢(113Kk3).

7.3. Memoouueckoe obecneuenue:

3. 1Benos B.A. ®usnyeckre OCHOBBI 3JIEKTPOHHUKH : IPOTpaMMa Kypca, METOAMYECKUE YKa3aHUs K
M3Y4YEHUIO JUCITUIUIMHBI M1 KOHTPOJIbHBIE 3aaHus IS CTyACHTOB crienuanbHocTu 26.05.07 «Oxkcrmyara-
1S CYZ0OBOTO 3JIEKTPOOOOPYAOBAHUS M CPEIICTB AaBTOMATHUKI» OYHON M 3a0uHOM (hopm oOyuenus / B.A.
[IBenoB. — [lerponasnoBck-Kamuarckuii : Kamuarl TV, 2013. — 37 c.

8. IlepeueHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHO# ceTu « AHTEepHeT»

1. DraextpoHHO-OHOIMOTEUHass cucTema «elibrary»: [DnexTponnsiii pecypc]. - Pexxum mocryma:
http://www.elibrary.ru

9. MeToauyeckue yKazaHus JJisl 00y4AIOIIUXCSI 10 OCBOEHUIO TUCIUNIMHBI

PexoMeHIaM¥U 10 OCBOEHHIO JIEKIIHOHHOI0 MAaTepHaJia, MOAroTOBKe K JeKuusiM Jleknun siB-
JISIFOTCS. OCHOBHBIM BHJIOM YU€OHBIX 3aHATHIN B BBICIIEM Y4eOHOM 3aBeACHHUH. B X0J1e JEKIIMOHHOTO Kyp-
ca MPOBOJUTCA M3JI0KCHNEC COBPEMCHHBIX HAYYHBIX B3TJIAA0B M OCBCHICHUC OCHOBHBIX HpO6H€M n3ydac-
MOl o0nacTu 3HaHUUN. 3HAYUTENBHYIO YaCTh TEOPETUUYECKUX 3HAHUN CTYACHT JIOJDKEH IMOJIydaTh CaMo-
CTOATCIIBHO H3 PCEKOMCHAOBAHHBIX OCHOBHBIX W HJOIIOJHHUTCIBHBIX I/IHCI)OpMaIII/IOHHI)IX NUCTOYHHUKOB
(yueOHukoB, UHTEpHET-pECYpCOB, JIEKTPOHHON 00pa30BaTeNbHOM cpeibl yHUBEpcUTeTa). B TeTpanu s
KOHCIICKTOB JIGKIII/II71 JOJIX)KHBI OBITH IoJis, rac mo Xxo4y KOHCICKTUPOBAHUA ACIAIOTCS H€O6XOI[I/IMI>IC 1o-
MeTKU. B KOHCHeKTax peKOMEHAyeTCs] MPUMEHSATh COKPAIIEHUS CIIOB, YTO YCKOPSET 3amuch. Bompocsl,
BO3HUKIINEC B XO01€ JIGKIII/Iﬁ, PEKOMEHAYCTCA ACJIaTh HA IMOJIAX U IMMOCJIIC OKOHYAaHUWA JICKIUH O6paTI/ITI)C$I 3a
pa3bsCHEHUSIMU K mpernoaaBarento. [locine okoHYaHUS JEKIUU PEKOMEHIyeTCs MepeynTaTh 3arnucH, BHe-
CTH IIOIPAaBKKU W OOIOJHCHHUA Ha IMOJIAX. KoucnekTrl HGKHI/Iﬁ PEKOMEHAYCTCA HUCIIO0Jb30BATh ITPH ITOATO-
TOBKE K MPAaKTHUYECKUM 3aHSITHUSIM M JTAaOOPATOpPHBIM paboTaM, SK3aMEHY, KOHTPOJIbHBIM TECTaM, KOJUIO-
KBUYMaMm, IIPU BBIITOJHCHHUU CAMOCTOATCIIbHBIX 3aI[aHI/H>'I.

PexomMeHnaauuu mo moaAroToBKe K MPakTHYeCKUM 3aHATUAM. /[ MOATOTOBKHM K MPAKTHYECKUM
3aHATHSIM HEOOXOUMO 3apaHee 03HAKOMHUTHLCS ¢ TIEPEYHEM BOIIPOCOB, KOTOPHIE OYIyT PacCCMOTPEHBI Ha
3aHSTUU, PEKOMEHIyeMOW OCHOBHOH U JAOMOIHUTENbHON JUTepaTypsl. Heo6Xx0auMo mpoynuTaTs COOTBET-
CTBYIOIIME pa3/eiibl U3 OCHOBHOM M JOMOJHUTEIBHOM JINTEPATYPhI, PEKOMEHJIOBAHHON MPENOIaBaTEIEM,
BBIIETUTH OCHOBHBIE MOHSATHUS U MPOIECCHI, UX 3aKOHOMEPHOCTH U JBIIKYILHE CHIIBI U B3aUMHBIE CBSI3H.
[Ipu mOAroTOBKE K 3aHATHIO HE HYXKHO 3ay4yuBaTh yueOHbIN MaTepuain. Ha npakTuueckux 3aHATHSAX HYX-
HO BBISICHSTH y MPENoJiaBaTeNsl OTBEThl HA WHTEPECYIOIINE WK 3aTPyAHUTEIbHBIE BOMPOCHI, BHICKA3BI-
BaTh U apryMEHTUPOBATh CBOE MHEHHE.

PexoMeHnaauuu mo opraHu3aluM CamMoCTONITeIbHON padoTbl. CaMocTosTeNnbHAS paboTa BKIIIO-
yaeT u3ydeHue ydeOHOIl JuTeparypbl, ouck uHopmauuu B cetu VHTEpHET, MOATOTOBKY K MpaKTH4e-
CKUM 3aHITHIM, 9K3aMEeHY, BBITIOJIHEHUE CaMOCTOSTENbHBIX NMPAaKTUYECKUX 3a1aHuil (pedepaToB, pacyer-
HO-TpadUuecKuX 3a7aHuil/padbor, ohopMIIEHHE OTYETOB MO JabOpaTOpPHBIM paboTaM M MPAKTUYECKUM
3aJlaHusIM, pEelIeHHEe 3a7ad, U3yueHUEe TEOPETUYECKOTr0 MaTepHalia, BBIHECEHHOTO Ha CaMOCTOATEIhHOE
U3Yy4YEHUE, U3yUYEHUE OTJENIbHBIX (PYHKINN TPUKIAJHOTO IPOTPAMMHOI0 OOECIICUEHHUs U T.11.).

IMoaroroBka k 3k3ameny. [Ipu MOATOTOBKE K 3K3aMeHY OOJBIIYIO POJIb UTPAIOT MPABUIBHO MO-
TOTOBJICHHBIE 3apaHee 3allMCH U KOHCIIEKTHI. B 3TOM ciydae ocTaeTcs JMIlb NOBTOPUTH MPOMICHHBINA Ma-
TepHal, y4ecTb, YTO OBUIO IPOMYIIEHO, BOCIIOIHUTH MPOOEbl, 3aKPENUTh paHee U3ydeHHBIH MaTepuan. B
XOJIe CAaMOCTOSTEIHFHOW MOATOTOBKH K SK3aMeHY IPH aHAIM3e UMEIOMIETOCs TEOPETUISCKOT0 U MPAKTH-
YeCKOro Marepualia KypcaHTy (CTYACHTY) TakKe PEKOMEHIYeTCS MPOBOJUTH MOCTAHOBKY Pa3IUYHOTO
poda 3agayd 110 1/13yqaeM0171 TEME, UTO IIOMOXET B HaHBHeﬁmeM BBIABJIATE KPUTCPUU NIPHUHATHA TEX HIIA
WHBIX PElICHUH, MPUINHBI COBEPIIICHHSI OIIpeie]IeHHOro poia omuOok. [Ipu oTBeTe Ha BOMPOCHI, TOCTAB-
JIEHHBIE B XOJ/I€ CAMOCTOSTEIHLHOMN MOATOTOBKH, 00YJAIONNNCS BIpadaThIBacT B ce0e CIIOCOOHOCTD JIOTH-
YEeCKHU MBICIHTh, UCKATh B aHAJIU3€ COOBITHI MPUYMHHO-CIICICTBEHHBIE CBSI3H.
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10 Kypcogoii npoekT (padora)
Brinmonnenue KkypcoBoro mpoekrta (paboTbl) He IPEeIyCMOTPEHO YIEOHBIM IJIAHOM.

11. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJb3yeMBbIX NPH OCYLIECTBJICHUN 00pa3o-
BaTeJILHOIO Ipouecca Mo JHCHMILIMHE, BKJIYas NepedeHb NMPOrpaMMHOr0 odecreyeHHs] W HH-
(popManIMOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenv ungpopmayuonnvix mexnoaouil, UCHOIL3YEMbIX NPU OCYULeCmE1eHUU 00pa30-
eamenvH020 npoyecca

1. osnexTpoHHBIE 00pa3oBaTENbHBIE PECYpPCHI, MPEICTABICHHbIE B M. 6 U / naHHOW paboueil mpo-
IpaMMBI;

2. WCIIOJIB30BaHUE CalA-TIpe3eHTAIUH,

3. HMHTEpPaKTUBHOE OOIICHHE C OOYUYAIOUUMUCS U KOHCYJIBTUPOBAHHE TOCPEICTBOM JJICKTPOHHOU
MIOYTHI.

11.2. Ilepeuenv npozpammmnozo obecneuenus, UCnOIb3YEMO20 NPU OCYULECMEIEHUU 00pA306a-
menbHOo20 npoyecca

[Tpu ocBOCHHMH TUCIUTUIMHBI HCIIOJIB3YETCS JIMIIEH3MOHHOE IMPOTPAMMHOE 00CCIICUeHUE:
1. TekcroBhIi penakTop Microsoft Word;
2. anexTpoHHbIe Tabymikl Microsoft Excel;
3. Tmpe3eHTalMOHHBIN penakTop Microsoft Power Point;

12. MaTepI/laﬂbHO-TeX}[I/I'{eCKOC o0ecneuyeHue AUCHUIIJIUHBI

1. nns mpoBeneHMs 3aHATUI JIEKIIMOHHOTO THIA, MPAKTUUYECKUX 3aHATUH, TPYNIOBBIX U UHAUBUIY-
QJIbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJISA U MPOMEKYTOYHON aTTECTallli, CAMOCTOSTEILHON paboTh
yueOHas ayauropus Ne 3-411 ¢ kommiekToM yueOHoH Mebenu Ha 32 MocaouHbIX MECTa;

JIOCKa ayJUTOpHAS;

KOMILJIEKT JIEKIUH 10 TeMaM Kypca «Pu3ndeckue OCHOBBI 3JIEKTPOHUKH;
MYJIbTUMEINITHOE 000pya0BaHe (HOYTOYK, TPOCKTOD);

1a00paTOpHbIE CTEH/IBI.

KOJIOCKOIT;

KOMIIJIEKT CJIaii10B JUIsl KOJOCKOMA;

[Taker npuxnagueix nporpamm MATLAB

[MTaxet npuxnagusix nporpamm ELEKTRONIC WORKBENCH

10 [Maxet npuxmagaeix nporpamm MULTISIM

CoNO R WN
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