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1. IEJTA OCBOEHUSI JUCLIUILIMHBI (MO Y.151)

1.

Ju—

n3y4YeHHUe CTyJeHTaMH IIPUHIUIIOB TIOCTPOCHUS HHTETPATBHBIX CXEM, CXEMOTEXHUUECKUX PEIICHUH (IEKTPHIECKHIX U
CTPYKTYPHBIX CXE€M), UCIIONB3yEMBIX B MHTEIPAIbHBIX MUKPOCXEMaX U PaJHO3IEKTPOHHON almapaType Ha HX OCHOBE, a
TaKKe IPUMECHEHHS] HHTErPAJIbHBIX MUKPOCXEM B PA3JIMYHBIX MUKPO3JIEKTPOHHBIX aHAJIOI0BBIX ycTpoicTBax. IIpn
M3y4EHHUH 3TON AUCLUIIIMHBI 3aKJIaAbIBAIOTCS OCHOBBI 3HAHUM, MO3BOJIIOIUX YMENO UCIIO0JIb30BaTh COBPEMEHHYIO
JNIEMEHTHYIO0 0a3y paJAnOdIeKTPOHUKH U TOHUMATh TeHACHIUH U MIEPCIIEKTUBEI €€ Pa3BUTUS U IPAKTUUECKOTO
HCIIOJIL30BAHUST; TIPUOOPETAIOTCS HABBIKU PAacyeTa ¥ SKCIEPUMEHTAIBHOTO UCCIIEI0BaHMUS PA3INYHbIX ()YHKIMOHAIBHBIX
KaCKa/l0B Ha OCHOBE aHAJIOIOBBIX MHTETPaJIbHBIX MUKPOCXEM

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OI1: | b1.0

2.1 | TpeGoBaHusi K npeIBapUTeIbHON MOATOTOBKE 00y4YaloLerocs:

2.1.1 | OcHoBbI TeOpHH LIETIEH

2.1.2 | ®usnka

2.1.3 | O3HakoMHTENbHAS TTPAKTHKA

2.1.4| YueOHast mpakTHKa

2.1.5 | ®usuka (paxynbTaTHB)

2.2 | JacuunaaHbl (MOIYJIN) U NPAKTUKH, I KOTOPBIX OCBOEHHE JAHHOW THCHUTIHHBI (MOXYJIs1) HEOOXOHMO KAK
npeaecTBYOIIee:

2.2.1 | OcHOBBI TEOPHH PAJUOHABUTAIIMOHHBIX CUCTEM M KOMILIEKCOB

2.2.2 | IIpou3BoACTBEHHAs IIPAKTHKA

2.2.3 | PagromaTepuabl 1 paJiMOKOMIIOHEHTHI

2.2.41 OCHOBBI TEOPUH PAAUOIOKAIIMOHHBIX CHCTEM M KOMILIEKCOB

2.2.5 | BelmonmHeHre | 3allluTa BBIMYCKHOW KBaTH()UKAIMOHHON paboThI

2.2.6 | IIpepaunnoMHast IpaKkTUKa

3. KOMIETEHIIMUA OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUATLIAHBI
(MOJYJIS)

OIIK-1: Crioco0eH HCnoJb30BaTh I0/10KEHH s, 3AKOHbI M METO/Ibl €CTECTBEHHBIX HAYK U MATEMATUKH /115l pellieHus 3aAa4
HHIKeHEePHOIi 1eTeTbHOCTH

OIIK-1.1. Ucnonb3yeT (pyHAAMEHTAIbHbIC 3AKOHBI IPUPO/ABI U OCHOBHbIC (hH3MYecKHe H MATEMATHYECKHE 3AKOHBI B
npouecce uccjae 0BaHus GPU3NYECKHX 00bEKTOB H MPOLECCOB

3HaTh

OCHOBBI MHTETPAIbHOM CXEMOTEXHHUKH, JIEMEHTHYIO 0a3y aHaJIOrOBBIX HHTETPaJIbHBIX YCTPOHCTB, X IPHHIMUII PaOOTHI,
XapaKTEePUCTHKH, MOZCIHN M CIIOCOOB! MX KOIWYECTBEHHOTO ONMCAHUS MTPH MCIOIB30BaHUN B PAANOTEXHUYECKUX IIEISIX M yCTPOHCTBAX
Ymern

UCIIOJI30BATh MOJTYyYCHHYIO HH)OPMALHUIO ISl PEIIeHHs] IPaKTHYECKNX 3a1ay

Bnagern

METOJaMH, HEOOXOIUMBIMH JJIs BEIOOPA 3JIEMEHTHOH 0a3bl ¢ y4eTOM TPeOOBaHUH HAIEKHOCTH, YCTOHYNBOCTH K BO3JCHCTBUIO
okpy>xaromert cpensl, SMC U TeXHOIOTHYHOCTH

OIIK-1.2. IlpuMeHsieT MaTeMaTHYeCKUI aNnapaT /8 aHAJU3a CBOIICTB U NMoBeAeHNs (PU3NYeCKUX 00bEKTOB

3unarhb

OCHOBBI HHTETPaJIbHOI CXEMOTEXHUKH, IIEMEHTHYIO 0a3y MHTErpaJIbHBIX aHAIOTOBBIX YCTPOMCTB, MX MPUHIIMIT PaOOTHI,
XapaKTePUCTUKHU, MOAEIH U CIOCOOBI MX KOJIMYECTBEHHOTO OMMCAHUS NP MCIIOIb30BAHUH B PAANOTEXHUUECKUX LIEISX U YCTPOHUCTBAX
Ymernb

UCIIONIB30BATh MOIyYCHHYI0 HH(OPMAIIUIO AT PEHICHHs IPAaKTHIEeCKUX 3a/1a4

Biaanerns

METOJaMH, HEOOXOTUMBIMH IS BEIOOPA 3JIEMEHTHON 0a3bl ¢ y4eTOM TPeOOBaHUH HA/IEKHOCTH, YCTOHYHBOCTH K BO3JCHCTBHIO
okpy>xaromeit cpeasl, OMC U TEXHOIOTHYHOCTH

OIIK-1.3. CocTaBasier MaTeMaTH4YecKHe MOAeIH QU3HYECKHX 00bEKTOB H IPOLECCOB 115 PelleHHs 32124 HH/KEHEPHOMH
AesATeJbHOCTH

3HaTh

OCHOBBI MHTETPaJIbHOH CXEMOTEXHHUKH, JIEMEHTHYIO 0a3y aHaJIOrOBBIX MHTETPaJIbHBIX YCTPOUCTB, X IPHHIUII PAOOTHI,
XapaKTEePUCTHKH, MOZCIH M CIIOCOOB! MX KOJIWYECTBEHHOTO ONMCAHUS ITPH MCIOIB30BaHUN B PAJANOTEXHUYECKUX IIEISIX M yCTPOHCTBAX
Ymern

HCIIOJIL30BATh MOJTYyYEHHYI0 HHOOPMALHUIO ISl PEIIeHHs] IPaKTHYECKNX 331a4

Bhagers

OCHOBHBIMH HaBBIKAMH SKCTIEPIMEHTAIBFHOTO MCCIIETOBAHMS XapaKTEePUCTHK YCTPOMCTB Ha aHAIOTOBBIX MUKPOCXEMaX, paboTHI ¢
npubopaMu; aHamu3a u 00pabOTKH JaHHBIX 3KCIIEPUMEHTOB

B pe3yabTaTe 0cBOEHUS TUCHUNIHHBI (MOYJIs1) 00y4YAIOIIHUIiCS 10TKEH




3.1|3uare:

3.1.1

OCHOBBI HHTETPAITBHON CXEMOTEXHHUKH, IIEMEHTHYIO 0a3y MHTErpabHBIX aHAJIOTOBBIX YCTPONCTB, X MPUHIUI paboTEHI,
XapaKTEPUCTUKH, MOAEIH U CIIOCOOBI MX KOJTMYECTBEHHOTO OMUCAHUS MPH UCTIOJIB30BAHUU B PAINOTEXHUUECKHUX LEMIX U
YCTpOMCTBAxX

3.2 Ymern:

3.2.1

UCTIONb30BATh MOMYYEHHYIO HH(GOPMAIUIO IS pEeLIeHHs IPAKTUUECKUX 3a/1a4

3.3|Baagers:

3.3.1

BIIAJIETh METO/IaMH, HEOOXOMMBIMH JIJISl BBIOOpA IIEMEHTHON 0a3bl ¢ y4eToM TpeOOBaHUI HAIEKHOCTH, YCTOWIMBOCTH K
BO3AEHCTBHIO OKpY Xk aromei cpeabl, IMC U TEXHOIOTUYHOCTH, a TAK)KE OCHOBHBIMU HABBIKAMH HKCIIEPUMEHTAILHOTO
HCCIICIOBAHMS XapaKTEPUCTHUK YCTPOMCTB Ha aHAJIOTOBBIX MUKPOCXeMaX, paboThl ¢ IpHOOpaMu; aHaIru3a 1 00paboTKH
JTAHHBIX SKCIICPUMEHTOB

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJISA)

Kon HaumenoBanmue pa3nesioB u TeMm /Buj 3ansitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHIATHSA Kype UK KOHTPOJIS
Pa3nen 1. Beenenne. OcHOBHBIE
CcXeMOTeXHHYeCKHe HANPABJIEHHs MOCTPOEHHUsI
AHAJIOTOBBIX MHTErPAJbLHBIX CXeM

1.1 OCHOBHBIC MTOHATHSI U onpeaernenus: /Tema/ 5 0

1.2 Onpenenenne MUKPOCXeMOTeXHUKU. O0mas 5 1 OIIK-1.1-3 JIT.1J12.1
XapaKTePUCTUKA HHTETPATbHON dJIEKTPOHUKH KaK OIIK-1.1-Y | J2.3J12.2
TEXHUYECKOTO M HAYYHOTO HaIIPABJICHUSI. OIIK-1.1-B JI2.7J12.4
WuTerpanust 1 MUHUATIOPU3aLHs] — OCHOBHBIE OIIK-1.2-3 JI2.5
MIPUHLUIBI MUKPOCXEMOTEXHUKU. OIIK-1.2-Y JI2.6J13.1
OmnpefenieHUe U MOHIATHE UHTETPATLHON CXEMBI OIIK-1.2-B JI3.3J13.4
(UC), xnaccudukarus VIC, ocHOBHBIE OIIK-1.3-3 21032
xoMmoHeHTH! VIC 1 MX OCHOBHBIE (DyHKITHH, OIIK-1.3-Y
CTETNIeH! KOMIIOHEHTHON MHTErPallii U YPOBHU OIIK-1.3-B
cxemoTexHuueckoro npeacrasinenus UC.

/JTex/

1.3 Onpenenenne MUKPOCXeMOTEeXHUKH. O0mas 5 4 OIIK-1.1-3 JIT.1J12.1
XapaKTEPHCTUKA UHTEIPAJIbHON 3JIEKTPOHUKH KaK OIIK-1.1-Y | JI2.3J12.2
TEXHUYECKOTO M HAYYHOTO HAIIPABJICHUSI. OIIK-1.1-B J2.7J12.4
WuTerpanust 1 MUHUATIOPU3ALHs] — OCHOBHBIE OIIK-1.2-3 JI2.5
MIPUHIUIIBI MUKPOCXEMOTEXHUKU. OIIK-1.2-Y J12.6J13.1
Omnpenenenue U MOHATUE UHTETPATBHON CXEMBI OIIK-1.2-B JI3.3J13.4
(UC), xnaccudukarus VIC, ocHOBHBIE OIIK-1.3-3 21322
xoMmoHeHTH! VIC 1 MX OCHOBHBIE (DYHKITHH, OIIK-1.3-Y
CTEIIEHU KOMIIOHEHTHON MHTErPALluU U YPOBHU OIIK-1.3-B
cxeMoTexHuuyeckoro npeacrasinenus UC.

/Cp/

1.4 OCHOBHBIE CBOIICTBa KOMIIOHEHTOB MHTET PAJIbHBIX 5 0
MukpocxeMm. OCHOBHbIE IPUHIIHIIBI
APXUTEKTYPHOI'0 MOCTPOEHUS COBPEMEHHBIX
JMHEWHBIX MHTETPABHBIX cxeM /Tema/

1.5 OTnuuus AUCKPETHBIX U MHTETPATIBHBIX 5 1 OIIK-1.1-3 JI1.1J12.1
371eMeHTOB. JIOCTOMHCTBA U HEIOCTATKU OIK-1.1-Y | J23J12.4
HMHTETrpaJIbHBIX KOMIIOHEHTOB. OCHOBHBIC OIIK-1.1-B JI2.5
TIPUHIIMIIBI TIPOEKTUPOBaHUs aHaoroBeix MC - OIIK-1.2-3 JI2.6J13.1
TIPUHIIMIIBI, TTO3BOJISIOIINE TOIYYUTh OIlK-1.2-Y JI3.3J713.4
CTaOMIBHOCTD PA0OTHI CXEM: MPUHIIHIIBI OIIK-1.2-B 2122
OTHOILICHUS, CAMMETPHHU, MAJIbIX HOMHHAJIOB, OIIK-1.3-3
PaBHBIX MTOTSHIIMAIOB, AKTUBHOCTH. /JIek/ OIIK-1.3-Y

OIIK-1.3-B

1.6 OTnnuns AUCKPETHBIX M UHTETPAIBHBIX 5 4 OIIK-1.1-3 JI1.1J12.1
3J1eMEHTOB. J|0CTOMHCTBA U HEAOCTATKU OIIK-1.1-Y J12.3J12.4
HUHTErPalbHbIX KOMIOHEHTOB. OCHOBHEBIE OIIK-1.1-B JI2.5
IIPUHINIEI TPOEKTHPOBaHUS aHaIOoroBsix MC - OIIK-1.2-3 J12.6J13.1
TIPUHLUIIBI, TO3BOJISIONINE OTYYUTh OIIK-1.2-Y J13.4
CTaOMIILHOCTD PA0OTHI CXEM: TTPUHITHUITBI OIIK-1.2-B 21032
OTHOILIEHUS, CAMMETPHUHU, MAJIbIX HOMHHAJIOB, OIIK-1.3-3
PaBHBIX MTOTEHIHANOB, akTUBHOCTH. /Cp/ OIIK-1.3-Y

OIIK-1.3-B




Paznen 2. Iudpepenunanbubiii kackan (AK)
KaK OCHOBHAsl CXeMa KacKajaa J1Jisl
HHTErPaIbHOM CXeMbI

2.1 OcHoBHas (KJ1accudeckas) cxema
muddepenuunansHoro kackaga /Tema/

2.2 OCHOBHEBIE CBOWCTBA UACANBHOTO M PEATBHOTO OIIK-1.1-3 JI1.1J12.1
JK. Ilpuuunsl, onpenensomme mupoKoe OIIK-1.1-Y J2.3J12.4
npuMeHeHne aud dpepennmansHoro kackana (JK) OIIK-1.1-B JI2.5
B [IOJIYIIPOBOJAHUKOBOI MUKPOCXEMOTEXHUKE. OIIK-1.2-3 J12.6J13.1
OcunoBuble xapakrepuctuku 1K. [TpoxonHas OIlIK-1.2-Y | JI3.4J13.2
xapakrepuctuka JIK u ee cBolictBa. OCHOBHbBIE OIIK-1.2-B 2132
cBolicTBa cxeM Ha ocHoBe JIK 1 ux cpaBHEeHuUe co OIIK-1.3-3
cxemoit 0D OIlK-1.3-Y

/JTex/ OIIK-1.3-B

2.3 OCHOBHBIE CBOICTBA UJIEAILHOTO U PEaIbHOTO OIIK-1.1-3 JIT.1J12.1
JK. ITpuunssl, onpeaensiomue MIpoKoe OIIK-1.1-V | JI2.3J12.4
npuMeHeHue audepenuansHoro kackama (JK) OIIK-1.1-B J12.5
B MOJIyIIPOBOTHUKOBON MHUKPOCXEMOTEXHHKE. OIlK-1.2-3 JI2.6J13.1
Ocunosuble xapakrepuctiku K. ITpoxonHas OIlK-1.2-y | JI3.3JI3.4
xapaxkrepucruka [IK u ee cBolictBa. OCHOBHBIE OIIK-1.2-B 01022
cBoiicTBa cxeM Ha ocHoBe JIK 1 ux cpaBHeHuE co OIIK-1.3-3
cxemoit 0D OIIK-1.3-Y

/Cp/ OIIK-1.3-B

2.4 JuddepeHnmansHpIil Kackaja ¢ akKTUBHON
(nmHamMuyeckoii) Harpyskoi /Tema/

2.5 OcobenHoctu paboTsl quddepeHIaIbHOro OIIK-1.1-3 JIL.1J12.1
kackana (JIK) B mukpopexume. [Ipumenenue B JIK OIIK-1.1-Y JI2.3J12.4
aKTUBHOH (InHAMI4YecKoit) Harpy3ku. OCHOBHEIE OIIK-1.1-B J12.5
xapakrepuctuku JIK ¢ akTUBHOM Harpy3Koil. OIIK-1.2-3 J12.6J13.1
Cxemnble penienus K ¢ akTuBHOM OIIK-1.2-Y JI3.3J13.4
Harpyskoit. /Jlex/ OIIK-1.2-B 3132

OIIK-1.3-3
OIIK-1.3-Y
OIIK-1.3-B

2.6 OcobeHHocTH paboThl TU(HEePEeHINATEHOTO OIIK-1.1-3 JI1.1J12.1
kackana (JJK) B mukpopexume. [Ipumenenue B JIK OIIK-1.1-Y | JI2.3J12.4
AKTUBHOM (AMHAMHYECKO) Harpy3ku. OCHOBHBIE OIIK-1.1-B J12.5
xapakrepuctuku JIK ¢ akTHBHOI Harpy3Koi. OIIK-1.2-3 JI2.6J13.1
Cxemmubsle pemenus JIK ¢ akruBHOM OIIK-1.2-y J13.4
Harpyskoit. /Cp/ OIIK-1.2-B 01032

OIIK-1.3-3
OIIK-1.3-Y
OIIK-1.3-B

2.7 IITymoBbIE CBOMCTBA U IIApaMETPhL
muddepeHnnanpHoro kackaaa /Tema/

2.8 OmnpeneneHue myMoB. DKBUBAJICHTHAsI CXeMa OIIK-1.1-3 JIT.1J12.1
PeaNbHO-TO UIYMSIIETO YETHIPEXTIOIIOCHHKA. OIIK-1.1-Y J2.3J12.4
Koadduiuent nryma. Y cioBue coriacoBaHus Mo OIIK-1.1-B J2.5
MUHUMYMY Koddduurenrta myma. [llymosas OIIK-1.2-3 J12.6J13.1
momHocTh JIK. Cnextpsl HU u BY 1rymos. /Cp/ OIlK-1.2-Y | JI3.3J13.4

OIIK-1.2-B 3132
OIIK-1.3-3
OIlK-1.3-VY
OIIK-1.3-B

2.9 CrocoOBI TTo/1auM CUTHAJIa Ha
nuddepenuanbHeiil kackay /Tema/

2.10 CHUMMETpUYHBIN 1 HECUMMETPUYHBII METOABI: OIIK-1.1-3 JIL.1J12.1
CXEMBI, JOCTOMHCTBA M HEAOCTATKH. OIIK-1.1-Y J2.3J12.4
OkBuBajieHTHas cxema. Tpedosanus k 'CT mpu OIIK-1.1-B JI2.5
WCTIOJIb30BaHAN HECUMMETPUIHOTO MeToa /JIex/ OIIK-1.2-3 JI2.6J13.1

OIIK-1.2-V | JI13.3J13.4
OIIK-1.2-B 3132
OIIK-1.3-3

OIIK-1.3-Y

OIIK-1.3-B




2.11 CUMMeTPHYHBIA I HECHMMETPUIHBINA METOJBL: OIIK-1.1-3 JI1.1J12.1
CXEMBI, JOCTOMHCTBA U HETOCTATKH. OIIK-1.1-Y J12.3J12.4
OxBuBaneHTHas cxema. Tpedosanus k I'CT npu OIIK-1.1-B JI2.5
HCTIONB30BaHUT HECHMMETPHYIHOTO MeTona /Cp/ OIIK-1.2-3 J12.6J13.1
OIIK-1.2-Y JI3.4
OIIK-1.2-B 21092
OIIK-1.3-3
OIlK-1.3-Y
OIIK-1.3-B

Paznen 3. OcHoBHBIE cXeMbl 6a30BBIX M

BCIOMOTaTeIbHBIX KACKA/I0B AHAJIOTOBbIX

HHTErpajbHBIX CXeM

3.1 BxoaHble Kackaabl HHTETPANBHBIX cxeM /Tema/

3.2 OcHoBHbIe TpeOoBaHus. ba3zoBas cxema — OIIK-1.1-3 JIT.1J12.1
nuddepeHITaIbHBIN YCUIUTENb (KacKaz): OIIK-1.1-YV | JI2.3J12.4
tunosas cxema, /1K ¢ quHaMuuecKoil Harpys3Koi, OIIK-1.1-B J12.5
JK ¢ nepeBepHyTOI Harpy3Kou, criocoobl OIIK-1.2-3 JI2.6J13.1
MIOBBIIIEHHS BXOAHOr0 conpotusienus JIK OIlK-1.2-y | JI3.3JI3.4
(cxemotexHuka). Peanmuzamnust 1K B OIIK-1.2-B J3.2
MIPOMBILIICHHBIX cxemax /JIex/ OIIK-1.3-3 2122

OIIK-1.3-Y
OIIK-1.3-B

33 OcHoBHbIe TpeOoBaHus. ba3zoBas cxema — OIIK-1.1-3 JI1.1J12.1
JuddepeHInaTbHBINA YCHITUTENb (KacKam): OIIK-1.1-Y | JI2.3J12.4
tumnoBas cxema, JIK ¢ TuHaMH4ecKoi Harpy3Koi, OIIK-1.1-B JI2.5
JK ¢ mepeBepHyTO# Harpy3Ko#, CIOCOObI OIlK-1.2-3 JI2.6J13.1
TIOBBILLIEHUSI BXOJHOTO conpoTtuBienus 1K OIlK-1.2-Y J3.4
(cxemorexnuka). Peanuzanus JIK B OIIK-1.2-B 2132
MIPOMBITIICHHBIX cxeMax /Cp/ OIIK-1.3-3

OIIK-1.3-Y
OIIK-1.3-B

34 BrixomHble Kackabl HHTETpadbHbIX cxeM /Tema/

3.5 OcHoBHbIe TpeOoBaHMs. ba3zoBas U mpakTuyeckas OIIK-1.1-3 JIT.1J12.1
cxeMbl. BBIXOIHOM KacKaj Ha TPaH3UCTOpax OIIK-1.1-Y | J12.3J12.4
Pa3HOro Tuma NpoBOAMMOCTH. CXeMbl 3alUThI OIIK-1.1-B J12.5
TIPOMBIIIIJIEHHBIX ycunuTeneil. X cBoiCTBa, OIIK-1.2-3 JI2.6J13.1
XapaKTepHCTHKH, TapaMeTpsl. /JIex/ OIIK-1.2-y | JI3.3J13.4

OIIK-1.2-B 2122
OIIK-1.3-3
OIIK-1.3-Y
OIIK-1.3-B

3.6 OcHoBHbIe TpeOoBaHMA. ba3zoBas U mpakTuyeckas OIIK-1.1-3 JI1.1J12.1
cxeMbl. BeIXOIHOM Kacka/l Ha TpaH3UCTOpax OIIK-1.1-Y | JI2.3J12.4
pa3Horo Tura npoBoIuMocTd. CXeMbI 3aIUThI OIIK-1.1-B JI2.5
TIPOMBIIIIJICHHBIX ycunuTeneil. 1Ix cBolicTBa, OIIK-1.2-3 JI2.6J13.1
XapakTepUCTUKH, apameTpsl. /Cp/ OIIK-1.2-Y J13.4

OIIK-1.2-B 21022
OIIK-1.3-3
OIlK-1.3-Y
OIIK-1.3-B

3.7 Vcroynnky Toka (TeHepaToOphl CTAOMIIEHOTO TOKa
(ICT)) /Tema/

3.8 Omnpenenenust I'CT. JIe ocHoBHBIE cxembl ['CT. OIIK-1.1-3 JIT.1J12.1
3anaun npu BeI6ope cxembl ['CT. Crioco0sl, OIK-1.1-Y | J2.3J12.4
TO3BOJIAOIIME TMOJTYYHUTh alllPOKCUMAIIHIO, OIIK-1.1-B JI2.5
OJIM3KYIO K UICUTHHOMY HCTOYHHUKY TOKA. OIIK-1.2-3 JI2.6J13.1
Ocnonas cxema noctpoenust 'CT — TokoBoe OIlK-1.2-y | JI3.3JI3.4
3epkasio u ee cBoiicTBa. Cxemorexuuka ['CT Ha OIIK-1.2-B 2132
OWIOJISIPHBIX M TIOJIEBBIX TPAH3UCTOPAX, OCHOBHBIC OIIK-1.3-3
CBOWCTBA, JIOCTOMHCTBA M HEJOCTaTKH cXeM. /JIek/ OIlK-1.3-Y

OIIK-1.3-B




3.9 Onpenenenust ['CT. JIBe ocHoBHBIE cxembl ['CT. 2 OIIK-1.1-3 JI1.1J12.1
3anpaun npu Beioope cxembl ['CT. CriocoOsI, OIIK-1.1-Y J2.3J12.4
TIO3BOJIAIOIINE TOIYYHUTh alIPOKCUMALINIO, OIIK-1.1-B JI2.5
ONI3KYIO K HICaTbHOMY HCTOYHHKY TOKA. OIIK-1.2-3 J12.6J13.1
OcnoBnas cxema noctpoenust 'CT — TokoBoe OIIK-1.2-Y JI3.4
3epkainio u ee cBoricTBa. CxemorexHuka ['CT Ha OIIK-1.2-B 21032
OWTIONSPHBIX U MTOJIEBBIX TPAH3UCTOPaX, OCHOBHEIC OIIK-1.3-3
CBOICTBa, TOCTOMHCTBA U HegocTaTku cxeM. /Cp/ OIIK-1.3-Y

OIIK-1.3-B

3.10 Hctounuku Hanpspxenus: /Tema/ 0

3.11 Omnpenenenue ucrouHuka HanpskeHus. OCHOBHbIE 1,5 OIlK-1.1-3 JIT.1J12.1
TpeOOBaHUSL, IPEABSIBIIEMbIE K HUM. OIIK-1.1-Y | J2.3J12.4
CXeMOTeXHHUKA UCTOYHUKOB HAIPSKEHUS 1 OIIK-1.1-B JI2.5
HCTOYHUKOB OIIOPHOI'0 HAIPSKEHUsI, OCHOBHBIE OIIK-1.2-3 J12.6J13.1
CBOWCTBA, JIOCTOMHCTBA M HEIOCTATKU cxeM. /JIek/ OIIK-1.2-Y | JI3.3J13.4

OIIK-1.2-B 21022
OIIK-1.3-3
OIIK-1.3-Y
OIIK-1.3-B

3.12 Onpenenenne UCTOUHNKA HaNpshkeHUsl. OCHOBHbBIE 2 OIlK-1.1-3 JI1.1J12.1
TpeOOBaHUSI, IPEABIBIIEMBIC K HUM. OIIK-1.1-Y JI2.3J12.4
CxeMOTeXHHKa HCTOYHUKOB HANPSKEHUS 1 OIIK-1.1-B JI2.5
HUCTOYHUKOB OIIOPHOI'O HANpPSKEHUsl, OCHOBHbIE OIIK-1.2-3 J12.6J13.1
CBOWCTBA, IOCTOMHCTBA M HemocTaTku cxeM. /Cp/ OIIK-1.2-Y J13.4

OIIK-1.2-B 3132
OIIK-1.3-3
OIIK-1.3-Y
OIIK-1.3-B

3.13 CxeMbl ciBUTra yPOBHS IIOCTOSIHHOTO 0
HanpspkeHust /Tema/

3.14 Heo0xoaumocTh TpUMEHEHHS CXEM CABHTa 1,5 OIIK-1.1-3 JIT.1J12.1
ypoBHs B IC, ocHOBHas 3a/1a4a, pemiaemasi ¢ ux OIIK-1.1-Y | JI2.3J12.4
riomMonIbio. CXeMOTEXHHKA CXEM CIBUTA YPOBHS, OIIK-1.1-B JI2.5
OCHOBHBIE CBOMCTBA, JOCTOMHCTBA M HEJJOCTATKHI OIlK-1.2-3 JI2.6J13.1
9THX cxeM. /JIex/ OIlK-1.2-y | JI3.3JI3.4

OIIK-1.2-B 21092
OIIK-1.3-3
OIIK-1.3-Y
OIIK-1.3-B

3.15 Heo0xoauMocTh MpUMEHEHHS CXEM C/IBUTa 2 OIIK-1.1-3 JIT.1J12.1
ypoBHs B UC, ocHOBHas 3a1a4a, pemiaemasi ¢ ux OIIK-1.1-Y | JI2.3J12.4
nomonibo. CXeMOTEXHHUKA CXEM CIBUTA YPOBHS, OIIK-1.1-B JI2.5
OCHOBHBIC CBOMCTBA, TOCTOMHCTBA M HEJJOCTATKH OI1K-1.2-3 JI2.6J13.1
atux cxeM. /Cp/ OIlK-1.2-V J13.4

OIIK-1.2-B 3132
OIIK-1.3-3
OIIK-1.3-Y
OIIK-1.3-B
Pazgen 4. CxeMOTeXHHKA ONlePALMOHHBIX
ycuJmTeJiei

4.1 OO0111e XapaKTepUCTUKU ONEPAIIHOHHBIX 0
yeunurenei /Tema/

4.2 OnpeeneHue U yCIOBHbIC 0003HAYCHHS 0,25 | OIIK-1.1-3 JIT.1J12.1
ornepanoHHbIX yermmteneid (OY). CTpyKTypHbIe OIIK-1.1-Y JI2.3712.4
1 YIpOILEHHbIE cXeMbl cTaHnapTHeIX OY. Cxema OIIK-1.1-B J12.5
BKITIOYeHus1. YcnoBue 6ananca OV /Jlex/ OIIK-1.2-3 J12.6J13.1

OIlK-1.2-Y | JI3.3J13.4
OIIK-1.2-B 01032
OIIK-1.3-3

OIIK-1.3-Y

OIIK-1.3-B




43 OmpeneneHue U yCIOBHBIE 0003HAUCHUS 3 OIIK-1.1-3 JI1.1J12.1
onepanroHHbIx yemurened (OY). CTpykTypHBbIe OIIK-1.1-Y J2.3J12.4
U YIIPOILEHHbIE cXeMbl cTaHzapTHeix OY. Cxema OIIK-1.1-B JI2.5
BKIIOUeHHUs. Ycnosue 6amanca OY /Cp/ OIIK-1.2-3 J12.6J13.1

OIlK-1.2-y | JI3.3JI3.4
OIIK-1.2-B 21092
OIIK-1.3-3

OIlK-1.3-Y

OIIK-1.3-B

4.4 OCHOBHBIE CBOWCTBA OIEPALIMOHHBIX 0
yewureneit /Tema/

4.5 CsoiictBa uneansaoro OY. J[Ba npaBuiia aHaIM3a 0,25 | OIIK-1.1-3 JI1.1J12.1
cxeM BKtoueHHs OY. CBOHCTBA peaTbHOrO OIIK-1.1-Y | JI2.3J12.4
OVY. /Jlex/ OIIK-1.1-B JI2.5

OIIK-1.2-3 J12.6J13.1
OIlK-1.2-y | JI3.3JI3.4
OIIK-1.2-B 21022
OIIK-1.3-3

OIlK-1.3-Y

OIIK-1.3-B

4.6 CgoiictBa uaeansaoro OVY. J[Ba nmpaBuia aHajau3a 3 OIlK-1.1-3 JI1.1J12.1
cxeM BkitoueHust OY. CBoiicTBa peasibHOro OIIK-1.1-Y JI2.3J12.4
oYy. /Cp/ OIIK-1.1-B J12.5

OIIK-1.2-3 J12.6J13.1
OIIK-1.2-Y JI3.4
OIIK-1.2-B 21392
OIIK-1.3-3

OIIK-1.3-Y

OIIK-1.3-B

4.7 OCHOBHBIC TTapaMETPhI OIIEPAITMOHHBIX 0
yemmreneii /Tema/

4.8 Koaddurment ycunenns, BXoIHOE U BEIXOIHOE 4 OIIK-1.1-3 JIT.1J12.1
CONPOTHUBJICHUS, HANIPSDKEHUE CMELLEHUS HYJIS OIIK-1.1-Y | JI2.3J12.4
€ro TEeMITePaTyPHBIH apeiid, KodhPUIeHT OIIK-1.1-B J12.5
BJIMSTHUSI UCTOYHUKA MATAHUSI, BXOTHOU TOK M €TO OIIK-1.2-3 JI2.6J13.1
TeMIepaTypHbIi Ipeid, pa3HOCTb BXOAHBIX TOKOB OIlK-1.2-Y J13.4
1 UX TeMIIepaTypHBIH Aped, 4acToTa eAMHUYHOTO OIIK-1.2-B 21032
YCHIIEHHS], CKOPOCTb HapacTaHUS BBIXOJHOTO OIIK-1.3-3
HaNpsDKeHUs, BpeMs BoccTaHoBneHus. /Cp/ OIIK-1.3-Y

OIIK-1.3-B
4.9 Pabota onepaiiioHHOT0 yCUIUTENS C 00paTHON 0
cs3pto /Tema/
4.10 OCHOBHBIE MaTeMaTHYECKUE BBIPAKEHUSI. 5 OIIK-1.1-3 JI1.1J12.1
AMIUIMTYJHO-4acTOoTHAs XapakTepuctika OVY. OIK-1.1-Y | J23J12.4
YactoTHas xoppekims OY. /Cp/ OIIK-1.1-B JI2.5
OIIK-1.2-3 J12.6J13.1
OIlK-1.2-Y JI3.4
OIIK-1.2-B 2122
OIIK-1.3-3
OIlK-1.3-Y
OIIK-1.3-B

Pasgen S. AHaJji0roBbI€ YCTPOIiCTBA HA OCHOBE

ONepaluoOHHBIX YCHIUTeJIel

5.1 JlvHeWHBIC U HEMTMHEIHBIE CXeMBI Ha Oase 0

OIIEPAMOHHBIX YCUIUTENIEH N METOIBI MX
pacuera /Tema/




52 HuBeprupyomuil 1 HEHHBEPTUPYIOLIUIL 16 OIIK-1.1-3 JI1.1J12.1
ycunutend. TOYHBIN MOBTOPUTENh HAMPSKCHHUS. OIIK-1.1-Y J2.3J12.4
Macmrabupytommuit ycrmurens. OcoOeHHOCTH OIIK-1.1-B JI2.5
cxeM BKIO9eHHS OY 0T OJHONIOISIPHOTO OIIK-1.2-3 J12.6J13.1
HCTOYHHUKA HAMIPSKEHUS ITUTAHUS. OIIK-1.2-Y JI3.4
Cymmupyromuit ycunutens. Henneprupyromuit OIIK-1.2-B 21092
CyMMaTop. Y CHIIUTEIb Pa3HOCTU. Y CHIIUTEND C OIIK-1.3-3
peryaupyeMbiM K03pGHUIIHEHTOM YCUIESHUSL. OIlK-1.3-Y
[Ipeobpa3oBareny “TOK-HaNpPsDKEHUE” U OIIK-1.3-B
“HanpspKEHHE-TOK . AHAJIOTOBBINM BOJIBTMETP
TIOCTOSIHHOTO TOKA. Y CHJIUTENb C PErYIUPYEMBIM
casuroM (dassl. Kommaparop. Jlorapudmuueckuit
YCUJIUTENb.

/Cp/

53 HccnenoBanrne HEMHBEPTUPYIOUINX YCUITUTEICH 4 OIIK-1.1-3 JIT.1J12.1

Ha onepanuoHHoM ycuinutene /J1ab/ OIIK-1.1-Y | J2.3J12.4
OIIK-1.1-B JI2.5
OIIK-1.2-3 J12.6J13.1
OIlK-1.2-Y J3.4
OIIK-1.2-B 21022
OIIK-1.3-3
OIlK-1.3-Y
OIIK-1.3-B

54 HccnenoBanue HHBEPTUPYIOLUIMX YCHIUTEICH HA 4 OIIK-1.1-3 JIL.1J12.1

olepalioHHOM ycuiurene /J1ab/ OIK-1.1-Y | J2.3J12.4
OIIK-1.1-B J12.5
OIIK-1.2-3 J12.6J13.1
OIIK-1.2-Y JI3.4
OIIK-1.2-B 2122
OIIK-1.3-3
OIIK-1.3-Y
OIIK-1.3-B

5.5 AKTUBHBIE QUIBTPHI HA 0a3€ ONMEPaIHOHHBIX 0
yeunureneit /Tema/

5.6 ITapameTpsl, XapaKTEpUCTUKHU, HA3HAUCHUE 16 OIIK-1.1-3 JI1.1J12.1
¢unpTpoB. [IpenmyiiiecTBa U HEJOCTATKH OIIK-1.1-Y | JI2.3J12.4
AKTHBHBIX (DHIIBTPOB. AKTUBHBIC (DHIIBTPHI OIIK-1.1-B JI2.5
HUKHUX U BEPXHUX YacCTOT, IIOJOCOBBIE U OIIK-1.2-3 JI2.6J13.1
pexekTopHsle GuIbTpsl. MeToauka pacyera OIIK-1.2-Y | JI13.3J13.4
AKTUBHBIX (GUIBTPOB. BBIOOP 2IEMEHTOB CXEMBI Ha OIIK-1.2-B 2132
OV, obecrieunBaroIye 3aJaHHy0 TOYHOCTh OIlK-1.3-3
00paboTku curHanos /Cp/ OIlK-1.3-Y

OIIK-1.3-B

5.7 HccnenoBanne akTUBHBIX (DHUIIBTPOB HHKHUX | 4 OIIK-1.1-3 JIT.1J12.1
BEPXHUX YaCTOT Ha ONEPAIMOHHOM OIIK-1.1-Y J2.3J12.4
yeunurene /J1a6/ OIIK-1.1-B JI2.5

OIIK-1.2-3 J12.6J13.1
OIlIK-1.2-y | JI3.3JI3.4
OIIK-1.2-B 2122
OIIK-1.3-3

OIIK-1.3-Y

OIIK-1.3-B

5.8 HccnenoBanue moia0coBOroO M peKEKTOPHOTO 4 OIlK-1.1-3 JIT.1J12.1
AKTUBHBIX (UIBTPOB HA ONEPALIMOHHOM OIK-1.1-Y | J2.3J12.4
yeunurene /J1a6/ OIIK-1.1-B J12.5

OIIK-1.2-3 J12.6J13.1
OIlK-1.2-Y J3.4
OIIK-1.2-B 21022
OIIK-1.3-3

OIlK-1.3-Y

OIIK-1.3-B

Pa3nen 6. Muxkpocxembsl CBY nunana3ona
6.1 Oo6mue nonoxenus /Tema/ 0




6.2 Texuunka CBY: o6nactu mpruMeHeHUsl, AUana3oH 0,5 OIIK-1.1-3 JI1.1J12.1
pabOYMX YaCTOT, MOATUANA30HBI 110 CTAHAAPTY OIIK-1.1-Y J2.3J12.4
IEEE. Oco0eHHOCTH YCTPOMCTB, pabOTAIOIINX B OIIK-1.1-B JI2.5
3TOM Juana3oHe. IIpeuMyiecTsa 1 HENOCTATKU OIIK-1.2-3 J12.6J13.1
CBU agnanazona. Knaccupukanus CBY UC na OIIK-1.2-Y JI3.3J13.4
T'UC, MUC, TMUC. OcnoBubie maTepuansl MUC OIIK-1.2-B 21032
- apCeHM /] TAJUIUS U HUTPU TaJIIHS. OIIK-1.3-3
ToncromnieHoYHble U TOHKOIJICHOYHbIE OIlK-1.3-Y
texnonoruu CBY UC. /Jlex/ OIIK-1.3-B

6.3 Texuuka CBY: obnacTi npuMeHEHUs], AUana3oH 3 OIIK-1.1-3 JI1.1J12.1
pabounx 4acToT, MOJINANa30HbI TI0 CTAHAAPTY OIIK-1.1-Y | JI2.3J12.4
IEEE. OcobeHHOCTH YCTPOHCTB, pabOTAIOIINX B OIIK-1.1-B J2.5
sToM AuanaszoHe. [IpernmyiecTBa U HeIOCTATKU OIIK-1.2-3 JI12.6J13.1
CBUY nmnanazona. Kimaccnguxarus CBY 1C Ha OIlK-1.2-y | JI3.3JI3.4
T'UC, MUC, TMUC. OcnoBusie matepuanst MUC OIIK-1.2-B 21 922
- apCEeHH]I TaUTUs U HUTPH] TAJLITHSL. OIIK-1.3-3
ToncTorieHOYHbIE U TOHKOIJICHOUHbBIE OIIK-1.3-Y
texuonornn CBY UC. /Cp/ OIIK-1.3-B

6.4 OnemenTtHas 6aza snekrponunku CBY /Tema/ 0

6.5 TlaccuBHBIE M aKTHBHBIE JIEMEHTHI. JINHUK 0,5 OIIK-1.1-3 JI1.1J12.1
MEXCOEIMHEHUI1, MUKPOIIOJIOCKOBBIE JTMHHH. OIIK-1.1-Y JI2.3J12.4
ITaccuBHble CBY 311€MEHTHI — pE3UCTOPBIL, OIIK-1.1-B J12.5
KOHJIEHCAaTOPbI, UHAYKTHBHOCTH. Anonst CBY OIIK-1.2-3 J12.6J13.1
nuana3ona. Marerpansasie CBY Tpan3ucTopsi: OIIK-1.2-Y J13.4
ITOJIeBBIE TPAaH3UCTOPHI ¢ OaprepoM IlloTTkn OIIK-1.2-B 21092
(MESFET), noneBsle TpaH3UCTOPHI C BBICOKOH OIIK-1.3-3
MOJIBMXKHOCTBIO 2nekTpoHoB (HEMT), OIlIK-1.3-Y
OWITOJISIPHBIC TPAH3UCTOPHI C TETEPOIIEPEXOIOM OIIK-1.3-B
(HBT). /J1ex/

6.6 ITaccuBHBIEC 1 aKTUBHBIE AIEMEHTHI. JIMHIT 6 OIIK-1.1-3 JI1.1J12.1
MEXCOEAUHEHNH, MUKPOTIOJIOCKOBBIE JIMHUH. OIIK-1.1-Y | JI2.3J12.4
ITaccuBubie CBY 351eMeHTHI — pe3UCTOPBHI, OIIK-1.1-B JI2.5
KOHJIeHCaTOpbl, UHAYyKTUBHOCTHU. lnonsl CBYU OIIK-1.2-3 JI2.6J13.1
nuanas3ona. Muterpansaeie CBY TpaH3uCTOpHI: OIIK-1.2-Y J3.4
TI0JIEBBIE TPAH3UCTOPHI ¢ Oapbepom [lloTTku OIIK-1.2-B 2132
(MESFET), noseBsle TpaH3UCTOPHI C BBICOKOM OIIK-1.3-3
MOJIBMYKHOCTHIO dnekTpoHoB (HEMT), OIIK-1.3-Y
OUIONSPHBIE TPAH3UCTOPHI C TETEPOIIEPEXOI0M OIIK-1.3-B
(HBT). /Cp/

6.7 MOHONIHUTHBIC HHTETPATbHBIC MUKpOCXeMbl /Tema/ 0

6.8 TpaH3UCTOpHBIE CTPYKTYPHI 111 MOHOIUTHBIX UC: 0,5 OIIK-1.1-3 JIT.1J12.1
MESFET, HEMT, HBT, yacToTHBIE 3aBUCUMOCTH OIIK-1.1-Y J12.3J12.4
BBIXOAHBIX MOIIIHOCTEH 3TUX CTPYKTYP. OIIK-1.1-B JI2.5
TenneHM pa3BUTHS TEXHOJIOTUN H3TOTOBICHUS OIIK-1.2-3 JI12.6J13.1
MoHonmuTHEIX CBU-ycTpoiicTB B HacTosIIee OIIK-1.2-Y JI3.4
Bpemst. /JIex/ OIIK-1.2-B 2192

OIIK-1.3-3
OIlK-1.3-Y
OIIK-1.3-B

6.9 TpaH3uCTOpHBIE CTPYKTYPHI U1 MOHOIHUTHBIX VIC: 4 OIlK-1.1-3 JIT.1J12.1
MESFET, HEMT, HBT, gactoTHBIC 3aBUCHMOCTH OIIK-1.1-Y J2.3J12.4
BBIXOJHBIX MOIIIHOCTEH 3TUX CTPYKTYP. OIIK-1.1-B J12.5
TeHaeHIUH pa3BUTHS TEXHOJIOTUI U3TOTOBJICHUS OI1K-1.2-3 JI2.6J13.1
MoHouTHBIX CBY-ycTpoiicTB B HacTosIIee OIIK-1.2-Y JI3.4
Bpemst. /Cp/ OIIK-1.2-B 21932

OIIK-1.3-3
OIIK-1.3-Y
OIIK-1.3-B
Paznen 7. IIpodseMbl NOBbIIIEHUS CTETNIEHU
unTerpanuu. bapsepol Ha myTH nepexona or
MHKPO- K HAHOYJIEKTPOHUKe
7.1 [IpoGIieMbl OBBIIICHHS CTETICHA HHTETPALIUH. 0

Bapbepbl Ha Ty TH epexojia OT MUKPO- K
HaHOIEKTpoHHKe. /Tema/




7.2 ITpoGieMbl MOBBIIIEHHS CTETIEHH HHTETPalluu: 5 6 OIIK-1.1-3 JI1.1J12.1
TEHJCHIIUN Pa3BUTHS MUKPO3JICKTPOHUKH, OIIK-1.1-Y JI2.3 J12.5
HAHORJICKTPOHUKA - JIOTHYECKOE PA3BUTHE OIIK-1.1-B JI2.6J13.1
MUKpPO3JIEKTPOHUKH. bapbephl Ha IyTu Iepexona OIIK-1.2-3 J3.4
OT MHUKPO- K HAHODJIEKTPOHUKE: (hru3ndecKue, OIIK-1.2-Y 21022
TEXHOJIOTHYECKUE, HAJICKHOCTD U JIOJITOBEUYHOCTb, OIIK-1.2-B
SKOHOMHYECKHE W HHPPACTPYKTypHEBIE OapbepHl. OIIK-1.3-3
IIpumeps! npeononenus 6apsepos. /Cp/ OIIK-1.3-Y

OIIK-1.3-B
Pa3nen 8. Unas xonrakTHasi padora. Yacsl Ha
KOHTPOJIb

8.1 Wnas xonrakTHas pabora /Tema/ 5 0

8.2 KoncynerupoBanue B TeueHue cemecrpa /MKP/ 5 0,25 | OIIK-1.1-3 JI1.1J12.1
OIIK-1.1-Y | JI2.3 JI2.5
OIIK-1.1-B J12.6J13.1
OIIK-1.2-3 JI3.4
OIIK-1.2-Y 3132
OIIK-1.2-B
OIIK-1.3-3
OIIK-1.3-Y
OIIK-1.3-B

8.3 Yace! Ha kOHTpOIL /Tema/ 5 0

8.4 3aueT ¢ oneHkoit /3a0/ 5 8,75 | OIIK-1.1-3 JI1.1J12.1
OIIK-1.1-Y | JI2.3 J12.5
OIIK-1.1-B J12.6J13.1
OIIK-1.2-3 J3.4
OIIK-1.2-Y 0192
OIIK-1.2-B
OIIK-1.3-3
OIIK-1.3-Y
OIIK-1.3-B

5. OUEHOYHBIE MATEPHUAJIBI 1O JUCIUIIJIMHE (MO YJIIO)
OneHouHble

MaTepuasl MPUBEICHBI B IPUIOKEHUH K pabodeil mporpaMMe TUCIHUILIAHBI (CM. TOKyMeHT «OIIeHOYHBIC MaTepHabl 110

JUCHUIIIINHC ((MMKpOCXCMOTﬁXHI/IKa»

6. YAEBHO-METOJUYECKOE H THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MO YJIA)

6.1. PexomeHnayemasi iutTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

No ABTOpBI, COCTABUTENH 3arnaBue UsnarenscrBo, | Kommuectso/
roa Ha3BaHUE
3BC
JI1.1 | Crenamkun B.A. MHuKpocxeMoTeXHHUKa: yued. mocodue : YueoHoe mocodue Psizans: PULL s
PI'PTY, 2025, |https://elib.rsr
eu.ru/ebs/dow
nload/4171
6.1.2. lonoJiHUTEIbHAS JIUTEpPATypa
Ne ABTOpBI, COCTABUTENH 3ariaBue WzpatenscrBo, | Kommuectso/
rof Ha3BaHUe
3BC
JI2.1 |Tlonesckwuii B. U., OrnepalMoOHHbIC YCUIIUTENH : yueOHOoe mocodre HoBocubupck: |978-5-7782-
Kacarkuna E. T'. HoBocubupcku |2310-3,
i http://www.ip
rocyaapctBeHt | rbookshop.ru/
BI 45124 .html
TEXHUYECKU I
YHHUBEPCHUTET,

2013,27c.




No ABTOpBI, COCTABUTENH 3arnaBue UsnarenscrBo, | Kommuectso/
ron Ha3BaHUE
3bC

JI2.2 | Vaepux Turue, [TomynpoBogHMKOBast cxeMoTexHUKa. T.1 Capatos: 978-5-4488-
Kpucrod llenk, IMpodobpazosa | 0052-8,
Kapabames I'. C. Hue, 2019, 826 | http://www.ip

c. rbookshop.ru/
88003.html

JI2.3 | Jlerocraes H. C., MiukpocxeMoTeXHUKa. AHAJIOroBasi MUKPOCXEMOTEXHHUKA ! Tomck: 978-5-86889-
Yersepros K. B. yaeOHOe ocobue Tomckuit 677-4,

rocyaapctBeHH | http://www.ip

Bl rbookshop.ru/

YHHUBEPCHUTET 72130.html

cUCTEM

YIpaBJiICHUS U

PaIMO3IeKTPOH

uku, 2014, 238

c.

JI2.4 | Anexcenko A.T., MukpocxeMoTexHuKa : Yueb.1mocobue A By30B M.:Pagno u 5-256-00693-
[Harypun N.N. cBsI3b, 1990, 2,1

496¢.

JI2.5 |Crenanenxo W.II. OCHOBBI MHKPO3JIEKTPOHHKH : Yueb.1mocobue I By30B M.:JIabopatop |5-93208-045-

nst ba3oBeIX 0,1

3uanuii, 2003,

488c.

JI2.6 |[Ilyxa A.A. OrexTpoHNKa : yueo. CII6.: BXB- 978-5-9775-

IMerepbypr, 0160-6, 1

2008, 739c.

JI2.7 | Vaepux Turue, [TomynpoBoguukoBast cxemotexHuka. T.11 Capartos: 978-5-4488-
Kpucrod Ilenxk, Ipodobpazosa |0059-7,
Kapabames I'. C. Hue, 2019, 940 | http://www.ip

c. rbookshop.ru/
88004.html

6.1.3. MeTtonuueckue pa3padoTku
Ne ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, | Kommuecto/
rox Ha3BaHUE
3BC

JI3.1 |Crenamkun B.A. MuxkpocxeMoTexHuKa : MeTonuueckue yKa3aHus Pasanb: PULL ,

PI'PTY, 2020, |https://elib.rsr
eu.ru/ebs/dow
nload/2410

JI3.2 | Crenamkun B.A., MuKpocxeMOTEXHHKA : METO. YKa3. K J1ad. paboTam Ps3ans, 2025, |, 1
Osepan C.IL 64c.

JI3.3 | Crenamkun B.A. MHUKpPOCXEMOTEXHHUKA : METOJI. YKa3. K KOHTp. paboTe Ps3ans, 2020, |, 1

64c.

JI3.4 | Crenamkun B.A., MHUKpPOCXEMOTEXHHKA: METOI. YKa3. K J1ab. padoTam : Ps3ans: PUL] ,

Osepan C.IL MeTtomuyeckue yKa3aHus PI'PTY, 2025, |https://elib.rsr
eu.ru/ebs/dow
nload/4128

6.2. [lepeuenn pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "UHTepHer"
31 | MuKpoCXeMOTEeXHHKA
02 | MukpocxeMOTeXHUKa




6.3 l'[epeqem, nporpaMmMHOro obecrmeyeHus: U l/IH(l)OpMaIIl/IOHHLIX CIIPAaBOYHBIX CUCTEM

6.3.1 IlepeveHb JIMIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOI0 NPOrPAMMHOI0 00ecnieyeHnsl, B TOM YHcjIe
0Te4eCTBEHHOr0 MPOU3BOICTBA

HaumenoBanue Onucanue
adobe PDFReader Csoboxnoe I1O
Micro-Cap 12 Csoboxnoe I10
MATLAB Classroom, Simulink Classroom Kommepueckas nuueH3us
WinDjView Csoboxnoe I10
FoxitReader Csoboxnoe I10
MS Office 2003 Komepueckas uiieH3ust
Mozilla CB00OIHO pacIpocTpaHseMoe IPOrpaMMHOE 00ECTICUCHUE MO JTUICH3UAMHA
OneparoHHas cucremMa Windows | Microsoft Imagine: Homep moamucku 700102019, 6eccpouno
XP/Vista/7/8/10
Mathcad University Classroom beccpouno. Jlumensus Ha IIO PKG-7517-LN, SON - 2469998, SCN -
8A1365510
Kaspersky Endpoint Security Kommepueckas nuueH3ust

6.3.2 [lepeuens NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

412 nabGopaTopHblii KopIyc. y4deOHas 1aboparopusi, OCHAICHHAas J1abopaTOpHBIM O0OPYAOBaHUEM, Ui HPOBEICHUS
nabopaTopHBIX paboT  Y4eOHO-TabopaTopHBIE CTEHIABI IO OJJIEKTPOHHKE W MHKPOCXEMOTEXHHKE CO CMCEHHBIMH

MaHETSIMH;
I'enepatopsl curnanos GRG-450B — 8 mir, I'3-112 — 8 it
1 MunnuBonbeMeTp AByxkaHainbHbIH GVT-427B — § wT;

Mynsrumerp M-838 — 8 mit;
Yacroromepsr Y3-34A — 4 mir,

Y3-35A — 4 T,
BonbTMmerp yHuBepcanbHblii B7-26 -1 mT

415 naboparopHblii kopiyc. [ToMemmenne st caMOCTOSTENbHOM paboTel CrennanuiupoBaHHas Mebensb (56 mocamoYHbIX
MECT), MATHUTHO-MapKepHast 0CKa, SKPaH.
Mynsrumenuiinsiii npoexrop (NEC)

2 [IK: Intel Pentium /8Gb — 1 it
Bo3moxkHOCTS TOAKTIOUEHUST K ceth MHTepHeT m oOecmedeHWeM JOCTyma B OJICKTPOHHYIO HMH(OPMAaIMOHHO-
oOpasoBarenbHyto cpeny PIPTY
413 mabopaTOpHBI KOpIyC. IIOMEIICHHE JUII CaMOCTOATEIbHOW paboThl OO0y4arolmMXcs, JICKIUOHHAS —ayAuTOPHS
CrenmanmsupoBanHast Medenb (70 mocaouHbIX MECT), MArHUTHO-MapKepHast J0CKa, SKpaH.

3 MynerumMenuitnstii mpoektop (NEC)

IIK: Intel Core 2 duo /2Gb — 1
B03MOXHOCTh TOAKITIOYEHHsT K cetd HHTepHeT u  oOecredeHreM JOCTylla B OJICKTPOHHYIO HH(POPMAIHOHHO-
obpa3zoBatensHyto cpeny PTPTY

8. METOUYECKHUE MATEPHAJIBI 110 JUCHHUIIJIMHE (MOAYJIIO)

Meroanueckoe oOecricueHHe AUCHUIUIMHBI MMPUBEACHO B NPHIIOKECHHU K pa60qu71 nporpaMmMe JUCHUTIIMHBI (CM. JAOKYMCHT
«Metoanueckue YKazaHuA JUCHUITTIAHBL ((MHKpOCX@MOTeXHPIKa»).

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMMUCAH 3/TEKTPOHHOW MOAMMCHIO

noanncAHoO ®rsoy BO "PrPTY", PIPTY, NapwwuH Opuit Hukonaesny, 10.07.26 14:46 (MSK) MNpocTas nognuce
3ABEAYOLLNM 3aBeaytowmii kadeapolt PTY

KA®EPbI

NOoANUCAHO ®reoy BO "PrPTY", PIPTY, MNapwwuH tOpuit Hukonaesny, 10.07.26 14:46 (MSK) MNpocTas noanucb
3ABEAYHOLLMM 3aBeaytowmii kadeaport PTY

BbIMYCKAIOLLIEV

KA®E/PbI




