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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 | ®usuka

2.1.3 | O3HakoMuTeIbHAS IPAKTUKA

2.1.4| YueOHas npakTrka

2.1.5| ®m3uka ((haxynbTaTHB)

2.2 | JacuunaaHbl (MOIYJIN) U NPAKTUKH, 1JI KOTOPBIX OCBOEHHE JAHHOW THCIUTIHHBI (MOXYJIsI) HEOOXOIHMO KAK
npeanecTByonee:

2.2.1| OCHOBBI TEOPUH PAAMOHABUTAIIMOHHBIX CUCTEM U KOMILJIEKCOB

2.2.2 | [Ipou3BOACTBEHHAs] TPAKTHKA

2.2.3 | Paguomarepualibl ¥ pailiOKOMIIOHEHTBI

2.2.41 OCHOBBI TEOPUH PAAHOIOKAIIMOHHBIX CHCTEM M KOMILIEKCOB

2.2.5 | BelmonHeHHe 1 3aIiTa BBITYCKHONW KBaTN(DHUKAIIMOHHOH paOoTHI

2.2.6 | IlpegnumninomMHas mpakTUKa

2.2.7 TeOpeTI/I‘{eCKI/IC OCHOBBI paJUOHAaBUT'allTUOHHBIX CUCTEM

3. KOMIIETEHIIH OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3Y/JIbTATE OCBOEHHSI JUCLAILIMHBI
(MOJLYJIST)

OIIK-2: CriocoGeH BBISIBJISITH €CTECTBEHHOHAYYHYIO CYIIIHOCTh NMP0G/ieM, BOSHHKAIOLINX B X0/e NpodecCHOHATLHOM
AesITeIbHOCTH, M MPUMEHSITh COOTBETCTBYIOIIUI (PU3HKO-MAaTeMAaTHUECKHIi annapar JJs uX (opMaan3anuu, aHAIH3a H
NPUHSATHS pPeLIeHust

OIIK-2.1. BoisiBJIsieT OCHOBHbIE HAYYHbI€ ACNIEKThI pelniaeMoii npoodjieMbl, TpedyeMble METOAMKHU U AJTOPUTMBI
BbIIIOJIHCHU S UCCJICAOBAHUSA

3HaTb

OCHOBBI HHTETPAIbHOM CXEMOTEXHUKH, IIEMEHTHYIO 0a3y aHAIOTOBBIX HHTETPAIBHBIX YCTPOICTB, UX MIPUHIUI PaOOTEHI,
XapaKTePUCTHKU, MOJEIHU U CIIOCOObI UX KOIMYECTBEHHOTO OMHCAHUS MPU UCIOIb30BAHUU B PATUOTEXHUUECKUX LIEMAX U YCTpoicTBax
Ymern

HCIIOB30BATh MOIyYSHHYIO HH(OPMAIIUIO AJIS PEHICHHs MPAaKTHIEeCKUX 3a1ad

Biaaners

METO/laMH, HEOOXOAUMBIMH ISl BEIOOpA 3JIEMEHTHOH 06a3bl ¢ yueToM TpeOOBaHUH HAJEKHOCTH, YCTOHYMBOCTH K BO3AEHCTBUIO
okpyxaromert cpensl, SMC 1 TEXHOIOTHYHOCTH, a TAKXKE OCHOBHBIMU HAaBBIKAMH SKCIIEPIMEHTAIFHOTO MCCIIEOBAHUS XapaKTEPUCTHK
YCTPONCTB Ha aHAJIOTOBBIX MHKPOCXEMaxX, paboTsl ¢ MpubopaMy; aHaNIu3a U 00pabOTKH JaHHBIX AKCIEPUMEHTOB

OIIK-2.3. IIpoBoauT aHAIN3 NPO0.I1eMbl, pa3padoTKy MaTeMaTHUYeCKHX MoJieJieii uceeyeMbIX MponeccoB U BLIOOP MyTH
peleHus

3Hatb

OCHOBBI MUHTEIPAIbHOM CXEMOTEXHHUKH, JIEMEHTHYIO 0a3y aHaJIOrOBBIX MHTETPaJIbHBIX YCTPOUCTB, X IPHHIUII PaOOTHI,
XapaKTEePUCTHKH, MOACIHN M CIIOCOOB! MX KOIMWYECTBEHHOTO ONMCAHUS ITPH MCIOJIB30BAaHUN B PAANOTEXHUYECKUX IIEISX M yCTPOHCTBAX
Ymern

HCIOJI30BATh MOJTYyYCHHYIO HH()OPMALHUIO ISl PEIIeHHs] IPaKTHYECKNX 331a4

Baapgern

METOJaMH, HEOOXOIUMBIMHU JJIsI BEIOOPA 3JIEMEHTHOH 0a3bl ¢ y4eTOM TPeOOBaHUH HAEKHOCTH, YCTOHYNBOCTH K BO3JCHCTBUIO
okpy»karomeit cpensl, IMC U TEXHOTOTHYHOCTH

B pe3ysabTaTe 0CBOEHUS TUCHUNIUHBI (MO1YJIs1) 00y4YalOIHiics T0/TKeH

3.1|3nars:

3.1.1| OCHOBBI MUHTETpaJbHON CXEMOTEXHHMKH, 3JIEMEHTHYIO 0a3y aHaJIOrOBBIX MHTErPAJIbHBIX YCTPOICTB, UX MPUHLUN PabOTHI,
XapaKTCPpUCTUKU, MOJICIIU 1 CIIOCOOBI MX KOJIMYECTBEHHOIO OIMMCAHUS IIpH UCIIOJIB30BAaHUHU B PAJUOTCXHUYCCKUX ICIIAX U
yCTpoiicTBax

3.2| Ymern:




3.2.1

HCTIONB30BATh MOIYICHHYIO MH(DOPMAIUIO IS PELICHHS IIPAKTHIECKUX 3a/1a4

3.3|Baagers:

3.3.1

BJIaJIETh METOAAaMH, HEOOXOANMBIMH I BHIOOPA JIEMEHTHOI 0a3bl ¢ y4eToM TpeOOBaHMH HA/ISKHOCTH, YCTOHYHBOCTH K
BO3JICHCTBHIO OKpYykatoreii cpensl, OMC U TEXHOTOTHYHOCTH, a TaKKe OCHOBHBIMU HAaBBIKAMHU 3KCIIEPUMEHTAIEHOTO
HCCIIEN0BAHNS XapaKTePUCTHUK YCTPOMCTB Ha aHATOTOBBIX MHKPOCXEMaxX, paboTsI ¢ MpHOOpaMu; aHaInu3a U 00paboTKH
JIAHHBIX SKCIIEPHMECHTOB

4. CTPYKTYPA U COJEPKAHUE JUCHUILINHBI (MOIYJIS)

Kon HanmenoBaHnue pa3jgenos u TeMm /Buj 3aHaTus/ | Cemectp /| Yacos | Komneren- | Jluteparypa ®opma
3aHATHS Kype 1070 KOHTPOJISt
Pasnen 1. Beenenne. OcHoBHBIC
cXeMOTeXHHYeCKHe HAPABJIeHHs MOCTPOeHHs
AHAJIOTOBBIX HHTErpajJbHBIX CXeM

1.1 OcHOBHBIE OHATHS U onpeaenenus: /Tema/ 5 0

1.2 OmnpeneneHre MUKpocXeMOoTeXHUKH. O0mast 5 1 OIIK-2.1-3 JI1.1J12.2
XapaKTepHCTUKA UHTErPaIbHON 3JEKTPOHUKH KaK OIIK-2.1-V | JI2.3JI2.5
TEXHUYECKOT0 ¥ HAyYHOT'O HAINpaBJICHHUS. OIIK-2.1-B JI2.1 J12.6
MHTerpanus 1 MUHAATIOPU3AIUS — OCHOBHBIE OIIK-2.3-3 JI2.7 J12.8
NIPUHLUIIBI MUKPOCXEMOTEXHUKHU. Teoperuueckue OIIK-2.3-Y J12.4J13.3
U IIPAaKTUYECKUE OTPAHUYCHUS HUHTETPAlUuK U OIIK-2.3-B JI3.6 JI3.1
MHHHUATIOPU3AIUH. JI3.4J13.2
Onpenenenye U MOHATUE UHTETPATBHON CXEMBbI JI3.5
(MC), xmaccuduxarust UC, ocHOBHEIE 01022
koMmnoHeHTs! IC 1 uX OCHOBHBIE (PYHKIIUH,

CTENeHH KOMIIOHEHTHON MHTErpallu U ypOBHH
cxemoTtexHuueckoro nocrpoenus UC.
/JTex/

1.3 Omnpenenenne MuKpocxeMoTexHUKH. O6mas 5 2 OIIK-2.1-3 JI1.1J12.2
XapaKTePUCTUKA HHTETPAILHOM AJIEKTPOHUKH KaK OIIK-2.1-Y JI2.3J12.5
TEXHUYECKOI'0 ¥ HAYYHOI'O HAIIPABJICHUS. OIIK-2.1-B JI2.1 JI2.6
WuTerpanus 1 MMHUATIOPU3aLMsl — OCHOBHBIE OIIK-2.3-3 JI2.7 J12.8
MIPUHLUIIBI MUKPOCXEMOTEXHUKU. TeopeTnueckue OIIK-2.3-Y J12.4J13.3
U TIPAKTHYECKUE OTPaHUYEHHS] HHTETPaIlli 1 OIIK-2.3-B JI3.6 JI3.1
MUHHATIOPU3ALIUY. JI3.4 J13.2
OmnpeneneHne U NOHATHE HHTETPAILHON CXEMBI JI3.5
(1C), xnaccudukarms VIC, ocHOBHBIE 21032
xoMmoHeHTHI VIC 1 MX OCHOBHBIE (DYHKITHH,

CTEIEeHH KOMIOHEHTHO!H HHTETPALlUH U yPOBHH
cxeMmoTexHu4eckoro nocrpoenus MC
/Cp/

1.4 OCHOBHBIE CBOIICTBa KOMIIOHEHTOB MHTETPAJIbHBIX 5 0
MuKpocxeM. OCHOBHBIE TIPHHITHIIEI
ApXUTEKTYPHOT'O TOCTPOCHUS] COBPEMEHHBIX
JMHEHHBIX MHTErpaIbHbIX cxeM /Tema/

1.5 OTnHU4ust AUCKPETHBIX U MHTETPATIbHBIX 5 1 OIIK-2.1-3 JIT.1J12.2
37eMeHTOB. J|0CTOMHCTBA M HEAOCTATKA OIlK-2.1-Y JI2.3 J12.5
HHTETPaJIbHBIX KOMIOHEHTOB. OCHOBHEIE OIIK-2.1-B J12.6 J12.7
MPUHIMIBI TIpoekTupoBanus UMC: npUHIHMITHI, OIIK-2.3-3 JI2.4J13.6
TTO3BOJISIONIHE TTOYYHUTh CTA0MIBHOCTE PabOTHI OIIK-2.3-Y | JI3.1J13.4
CXEM: IIPUHLIUIIBI OTHOIIECHUS, CAMMETPHH, MaJIBIX OIIK-2.3-B JI3.2JI3.5
HOMHUHAJIOB, PaBHBIX MOTEHIINAJIOB, 21032
akTHBHOCTH. /JIex/

1.6 OTnuuust AUCKPETHBIX U MHTETPATIBHBIX 5 2 OIIK-2.1-3 JI1.1J12.2
37eMeHTOB. [|0CTOMHCTBA U HEAOCTATKA OIlK-2.1-Y JI2.3 J12.5
HMHTErPalIbHBIX KOMIOHEHTOB. OCHOBHBIE OIIK-2.1-B JI2.6 J12.7
NpUHIMIBI IpoekTupoBanus UMC: npuHIHMITHI, OIIK-2.3-3 JI2.4J13.6
TTO3BOJISIONIHE TTOYYHUTh CTAOMIBHOCTE PabOTHI OIlIK-2.3-Y | JI3.1J13.4
CX€eM: IPUHLUIIBI OTHOLLEHUS, CAMMETPHHU, MaJIbIX OIIK-2.3-B JI3.2J13.5
HOMHHAJIOB, PaBHBIX MOTCHIINAJIOB, 21032

aktuBHOCTH. /Cp/

Paznen 2. Iuddepennnanbubiii kackan (JAK)
KaK OCHOBHAsI CXeMa KacKaJaa JJis
HHTErPAJTbHON CXeMbI




2.1

OcHoBHas (KJ1accuveckas) cxema
muddepennmanpHoro kackaaa /Tema/

2.2 OCHOBHBIE CBOICTBA UJCATLHOTO U PEaTbHOTO OI1IK-2.1-3 JI1.1J12.2
JK. ITpuunnsl, onpeaensiomue MIpoKoe OIIK-2.1-y | JI2.3 JI2.5
npuMeHeHue audepennuansHoro kackama (JK) OIIK-2.1-B J12.6 J12.7
B MOJIyIPOBOTHUKOBOH MHUKPOCXEMOTEXHHKE. OI1K-2.3-3 JI2.8
OcunoBuble xapakrepuctiku K. ITpoxonHas OIIK-2.3-Y J12.4J13.6
xapaxkrepucruka JIK u ee coiictBa. OCHOBHBIE OIIK-2.3-B JI3.1 J13.4
cBoiicTBa cxeM Ha ocHoBe 1K 1 ux cpaBHEeHHUE co JI3.2 JI3.5
cxemoit 0D 2122

/JTex/

2.3 OCHOBHBIE CBOICTBA UEATTLHOTO U PEATHHOTO OIlK-2.1-3 JIT.1J12.2
JK. IIpyuunsl, onpeesomue MUpoKoe OIIK-2.1-Y | JI2.3J12.5
npuMeHeHne quddepennmansHoro kackana (JIK) OIIK-2.1-B JI2.6 JI2.7
B [OJIYIIPOBOAHUKOBON MUKPOCXEMOTEXHUKE. OIIK-2.3-3 J12.4713.6
Ocnosusle xapakrepuctuku JIK. ITpoxonHas OIIK-2.3-Y | JI3.1J13.4
xapaktepuctuka /1K u ee coiictBa. OCHOBHBIE OIIK-2.3-B JI3.2JI3.5
cBoiicTBa cxeM Ha ocHoBe J[K u ux cpaBHeHHE cO 2132
cxemoit OO

/Cp/

2.4 JuddepeHnnanbHblii Kackaa ¢ aKTUBHON
(muHammyeckoit) Harpyskoi /Tema/

2.5 OcobeHHoCTH paboThl TU( HEepEeHINATEHOTO OIIK-2.1-3 JI1.1J12.2
xackana (JIK) B mukpopexume. [Ipumenenne B JIK OIIK-2.1-Y | JI2.3 JI2.5
aKTUBHOH (AMHAMHYECKOH) Harpy3Kku. OCHOBHBIE OIIK-2.1-B JI2.6 J12.7
xapakrepuctuku JIK ¢ akTHBHOI Harpy3Koi. OIIK-2.3-3 JI2.4J13.6
Cxemmubsle pemenus JIK ¢ akruBHOM OIIK-2.3-YV | JI3.1J13.4
Harpy3koil. /JIex/ OIIK-2.3-B | JI3.2JI3.5

2132

2.6 OcobeHHocTH paboThl TUd hHepeHIHATEHOTO OIIK-2.1-3 JIT.1J12.2
xackana (JIK) B mukpopexume. [Ipumenenne B JIK OIlK-2.1-Y | JI2.3JI12.5
aKTUBHOH (IuHaMI4ecKoit) Harpy3ku. OCHOBHBIE OIIK-2.1-B JI2.6 J12.7
xapakTepucTuki JIK ¢ akTHBHOM Harpy3Koil. OIIK-2.3-3 J12.4J13.6
Cxemnble penienus 1K ¢ akTuBHOM OIIK-2.3-Y JI3.1J13.4
Harpy3koi. /Cp/ OIIK-2.3-B | JI3.2JI3.5

01032

2.7 [ITymoBbIe cBOMCTBa U TapaMeTphl
muddepeHnnanpHoro kackaaa /Tema/

2.8 Omnpenenenue myMoB. DKBUBAJIEHTHASI CXeMa OIIK-2.1-3 JIT.1J12.2
PeaNbHO-TO UTYMSAIIETO YETHIPEXIIOIIOCHHKA. OIIK-2.1-Y | JI2.3J12.5
Koa¢ddumment myma. Ycnosue coraacoBanus mo OIIK-2.1-B JI2.6 J12.7
MUHUMYMY KodddunuerTa myma. [IlymoBas OIlK-2.3-3 J12.4J13.6
mormHOCTh JIK. Criekrpst HY u BY mrymos. /JIex/ OIlK-2.3-Y | JI3.1JI3.4

OIIK-2.3-B | JI3.2J13.5
2132

2.9 Onpenenenye MyMOB. DKBUBaJICHTHAs cxeMa OIIK-2.1-3 JI1.1J12.2
PeaNbHO-TO UIYMSIIETO YETHIPEXIIOIIOCHHKA. OIIK-2.1-Y JI2.3J12.5
Koaddurment mryma. YcnoBue coriaacoBanus mo OIIK-2.1-B JI2.6 J12.7
MUHUMYMY Koddduurenrta myma. [llymoas OIIK-2.3-3 J12.4J13.6
momrHocTh JIK. Cnektpst HU u BY mrymos. /Cp/ OIlK-2.3-Y | JI3.1J13.4

OIlIK-2.3-B | JI3.2JI3.5
01032

2.10 CriocoObI IToga4Yd CUTHaIa Ha
muddepeHnnanbHbil kKackan /Tema/

2.11 CHUMMETPHUYHBIA U HECUMMETPUYHBIA METOBIL: OIIK-2.1-3 JIT.1J12.2
CXEMBbI, JOCTOMHCTBA M HEAOCTATKH. OIIK-2.1-Y | JI2.3J12.5
OxBuBaneHTHas cxema. Tpebosanus k I'CT npu OIIK-2.1-B J12.6 J12.7
HCTOJIb30BaHUH HECUMMETPUIHOTO MeToa /JIex/ OI1K-2.3-3 J12.4J13.6

OIlK-2.3-V | JI3.1J13.4
OIIK-2.3-B | JI3.2JI3.5

01092




2.12 CUMMeTPHYHBIA I HECHMMETPUIHBINA METOJBL: OIIK-2.1-3 JI1.1J12.2
CXEMBI, JOCTOMHCTBA U HETOCTATKH. OIIK-2.1-Y J12.3 J12.5
OxBuBaneHTHas cxema. Tpedosanus k I'CT npu OIIK-2.1-B JI2.6 J12.7
HCTIONB30BaHUT HECHMMETPHYIHOTO MeTona /Cp/ OIIK-2.3-3 J12.4]13.6

OIlK-2.3-V | JI3.1J13.4
OIlIK-2.3-B | JI3.2J13.5
3132
Pa3nen 3. OcHoBHbBIE cXeMbl 0a30BbIX U
BCIIOMOTAaTEeJILHBIX KACKA0B AaHAJIOTOBBIX
HHTErpaJbHBIX CXeM

3.1 BxojHbIe Kackaabl HHTETPATBHBIX cXxeM /Tema/

3.2 OcHoBHbIe TpeOoBaHus. ba3zoBas cxema — OIIK-2.1-3 JIT.1J12.2
muddepeHInaNbHbINA YCHUIUTENb (KacKam): OIlIK-2.1-Y | JI2.3J12.5
tumnoBas cxema, 1K ¢ TuHaMU4ecKoi Harpy3Koi, OIIK-2.1-B JI2.6 J12.7
JK c mepeBepHyTOIH Harpy3Koi, CIIOCOOBI OIIK-2.3-3 J12.4713.6
TIOBBILLIEHUSI BXOJHOTO conpoTuBienus 1K OIIK-2.3-Y JI3.1J13.4
(cxemorexnuka). Peanuzanus JIK B OIIK-2.3-B JI3.2 J13.5
MIPOMBIIIJICHHBIX cxeMax /JIex/ 21022

33 OcHoBHbIe TpeOoBaHus. ba3zoBas cxema — OIlK-2.1-3 JI1.1J12.2
T epeHInaTEHBINA YCHITUTENb (KacKam): OIK-2.1-Y | JI2.3J12.5
TunoBas cxema, JIK ¢ quHamMuueckoil HarpysKkoii, OIIK-2.1-B JI2.6 J12.7
JIK ¢ mepeBepHyTO# HAarpy3Ko#, CIIOCOObI OIlK-2.3-3 JI2.8
TIOBBILICHUSI BXOJIHOTO corpotuBienus 1K OIlK-2.3-Y J12.4J13.6
(cxemotexHuka). Peanuzamnus K B OIIK-2.3-B JI3.1J13.4
TIPOMBIIIICHHBIX cxeMax /Cp/ JI3.2 JI3.5

3132

34 BrIxomHBIE KacKa s HHTETpalbHEIX cxeM /Tema/

35 OcHoBHble TpeboBanus. ba3zoBas u npakTuyeckas OIIK-2.1-3 JI1.1J12.2
cxeMbl. BeIXoiHOM Kacka Ha TpaH3UCTOpax OIIK-2.1-Y JI2.3J12.5
pa3HOro TUIa NpoBOIUMOCTU. CXEMBI 3aIUThI OIIK-2.1-B JI2.6 JI12.7
NIPOMBIIIIECHHBIX ycunureneil. X cBoiCTBa, OIIK-2.3-3 J12.8
XapaKTePUCTUKH, TapameTpbl. /JIex/ OIlK-2.3-Y J12.4713.6

OIIK-2.3-B | JI3.1JI3.4
JI3.2J13.5
2132

3.6 OcHoBHbIe TpeOoBaHus. ba3zoBast U mpakTHyecKas OIIK-2.1-3 JI1.1J12.2
cxeMbl. BeIxoaHO# Kackaa Ha TpaH3UCTOpax OIIK-2.1-Y JI2.3J12.5
pa3Horo tura npoBoIuMocTd. CXeMbl 3aIIUThI OIIK-2.1-B JI2.6 J12.7
MIPOMBIIIJICHHBIX ycunuTeneil. X cBoicTBa, OIIK-2.3-3 J12.8
XapaKTepUCTUKH, TapameTpsl. /Cp/ OIlK-2.3-V J12.4713.6

OIIK-2.3-B | JI3.1JI3.4
JI3.2J13.5
2132

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

3.8 Omnpenenenust I'CT. JIe ocHoBHBIE cxembl ['CT. OIlK-2.1-3 JI1.1J12.2
3anaun npu BeI6ope cxembl ['CT. Croco0sl, OIIK-2.1-Y | JI2.3J12.5
TI03BOJIAIOIIME MOJTYYHUTh alPOKCUMAIIHIO, OIIK-2.1-B JI2.6 J12.7
OJIM3KYIO K HIeaTbHOMY HCTOYHHKY TOKA. OIIK-2.3-3 JI2.8
OcnoBnas cxema nocrpoenus I'CT — TokoBoe OIIK-2.3-Y J12.4713.6
3epkasio u ee cBoricTBa. Cxemorexuuka ['CT Ha OIIK-2.3-B JI3.1J13.4
OWIONSIPHBIX U MTOJIEBBIX TPAH3HCTOPaX, OCHOBHEIC JI3.2J13.5
CBOJCTBA, JOCTOMHCTBA U HENOCTATKU cXeM. /JIek/ 2192

3.9 Omnpenenenust I'CT. JIe ocnoBHbIe cxembl ['CT. OIIK-2.1-3 JI1.1J12.2
3anaun npu Ber6ope cxembl ['CT. Croco0sl, OIIK-2.1-Y | JI2.3J12.5
TIO3BOJIAOIIME TTOYYHUTh alMPOKCUMAIIHIO, OIIK-2.1-B JI2.6 J12.7
OJIM3KYIO K UICUTHHOMY HCTOYHUKY TOKA. OIlK-2.3-3 JI2.8
Ocnonas cxema noctpoenust 'CT — TokoBoe OIIK-2.3-Y J12.4713.6
3epkano u ee cBoricTBa. CxemorexHuka ['CT Ha OIIK-2.3-B JI3.1J13.4
OWIONSIPHBIX U MTOJIEBBIX TPAH3UCTOPaX, OCHOBHEIC JI3.2JI3.5
CBOWCTBA, IOCTOMHCTBA M HemocTaTku cxeM. /Cp/ 2122

3.10 Hcrounnku Hanpsokenust /Tema/




3.11 OmnpeneneHne UCTOUHNKA HanpsDKeHUs. OCHOBHBIE 1,5 OIIK-2.1-3 JI1.1J12.2
TpeOOBaHMsI, IPEIIbSABISAEMbIE K HUM. OIIK-2.1-Y JI2.3 J12.5
CXeMOTEXHUKA UCTOYHUKOB HAIPSKEHUS U OIIK-2.1-B JI2.6 J12.7
HCTOYHUKOB OIIOPHOI'O HAIPSKEHUsI, OCHOBHBIE OIIK-2.3-3 J2.8
CBOMCTBA, JOCTOMHCTBA M HENOCTATKHU cxeM. /JIex/ OIIK-2.3-Y J12.4J13.6

OIIK-2.3-B | JI3.1JI3.4
JI3.2J13.5
01032

3.12 Omnpenenenue UCTOUHNKA HaNpshkeHUsl. OCHOBHBIE 2 OIIK-2.1-3 JI1.1J12.2
TpeOOBaHMsI, IPEIIbABISEMbIE K HUM. OIIK-2.1-Y JI2.3J12.5
CXeMOTEXHUKA UCTOYHUKOB HAIPSIKEHUS U OIIK-2.1-B JI2.6 JI2.7
HCTOYHUKOB OIIOPHOI'O HAIPSKEHUsI, OCHOBHBIE OIIK-2.3-3 2.8
CBOWCTBA, IOCTOMHCTBA M HemocTaTku cxeM. /Cp/ OIIK-2.3-Y J12.4J13.6

OIlK-2.3-B | JI3.1JI3.4
JI3.2J13.5
21022

3.13 CxeMblI cIBUTa YPOBHS IIOCTOSIHHOTO 0
HanpspkeHust /Tema/

3.14 Heo0xoauMocTh IpUMEHEHHS CXEM CBHTa 1,5 OIlK-2.1-3 JIT.1J12.2
ypoBHs B UC. OcHOBHas 3aa4a, periaemas ¢ OIIK-2.1-Y JI2.3 J12.5
TIOMOILBIO TPAHCIATOPOB YPOBHS. CXEMOTEXHUKA OIIK-2.1-B JI2.6 J12.7
TPaHCISITOPOB YPOBHS, OCHOBHBIE CBOMCTBA, OIIK-2.3-3 JI2.8
JOCTOMHCTBA M HEOCTATKH cxeM /JIex/ OIIK-2.3-Y J12.4J13.6

OIlK-2.3-B | JI3.1J13.4
JI3.2JI3.5
3132

3.15 Heo0xoauMocTh IpUMEHEHHSI CXEM CJIBHTa 2 OIIK-2.1-3 JI1.1J12.2
yposus B UC. OcHoBHas 3aa4a, pemaemMas ¢ OIIK-2.1-Y | JI2.3J12.5
TIOMOIIBIO TPAHCIATOPOB YPOBHs. CXeMOTEXHUKA OIIK-2.1-B JI2.6 J12.7
TPAHCJIATOPOB YPOBHsI, OCHOBHBIE CBOIICTBA, OIIK-2.3-3 JI2.8
JIOCTOMHCTBA U HeocTaTku cxem /Cp/ OIlIK-2.3-Y J12.4713.6

OIIK-2.3-B | JI3.1J13.4
JI3.2 JI3.5
3132
Pa3pen 4. CxeMoTeXHUKA ONepPallMOHHbBIX
ycuJmTesieit

4.1 OO0111e XapaKTepUCTUKU ONEPAIIMOHHBIX 0
yeuureneit /Tema/

4.2 OnpeeneHue U yCIOBHbIC 0003HAYCHHS 0,5 OIlK-2.1-3 JIT.1J12.2
ornepanoHHbIX yemmteneid (OY). CTpyKTypHbIe OIlK-2.1-Y JI2.3 J12.5
U YIpOILEHHbIE cXeMbl cTaHnapTHeIX OY. Cxema OIIK-2.1-B JI2.6 J12.7
BKJIFOUYeHUS. YcnoBue 6ananca OY /Jlex/ OIIK-2.3-3 J12.8

OIIK-2.3-Y J12.4]13.3
OIIK-2.3-B | JI3.6J13.1
JI3.4J13.2
JI3.5
01032

4.3 OnpeneneHne U yCIOBHbIE 0003HAYCHHS 2 OIIK-2.1-3 JIT.1J12.2
ornepaioHHbIX yemutenei (OY). CTpyKTypHble OIIK-2.1-Y | JI2.3J12.5
U yTpoIeHHbIe cxeMbl cTannapTHeix OY. Cxema OIIK-2.1-B JI2.6 J12.7
BKITIOUeHUs. YcnoBue 6ananca OY /Cp/ OIIK-2.3-3 J12.8

OIIK-2.3-Y J12.4J13.3
OIIK-2.3-B | JI3.6JI3.1
JI3.4J13.2
J3.5
21022
4.4 OCHOBHBIE CBOICTBa OIEPaIMOHHBIX 0

yemnmreneit /Tema/




4.5 CgoiictBa uaeansaoro OVY. J[pa mpaBuia aHajau3a 0,5 OIIK-2.1-3 JI1.1J12.2
cxeM BkitoueHust OY. CBoiicTBa peasibHOro OIIK-2.1-Y JI2.3 J12.5
OY. /Jlex/ OIIK-2.1-B JI2.6 J12.7

OIIK-2.3-3 2.8
OIIK-2.3-Y J12.4J13.3
OIIK-2.3-B JI3.6 JI3.1
JI3.4J13.2
JI3.5
2122

4.6 CgoiictBa uneansHoro OY. J[Ba npaBuiia aHam3a 2 OI1IK-2.1-3 JI1.1J12.2
cxeM BrItodeHust OY. CBoMCTBa peabHOro OIIK-2.1-y | JI2.3 JI12.5
oy. /Cp/ OIIK-2.1-B JI2.6 J12.7

OIIK-2.3-3 JI2.8
OIlK-2.3-V J12.4]13.3
OIIK-2.3-B JI3.6 JI3.1
JI3.4J13.2
JI3.5
21322

4.7 OcCHOBHBIE NTapaMeTphl ONEPALTMOHHBIX 0
yeunureneit /Tema/

4.8 Koaddumuent ycunenus, BXoIHOE U BEIXOIHOE 1 OI1IK-2.1-3 JI1.1J12.2
COIIPOTHUBJICHHUS, HAIPSHKEHUE CMEILIEHUS HYJISI 1 OIIK-2.1-Y JI2.3J12.5
€ro TeMIIepaTypHBIi apeid, koahduueHT OIIK-2.1-B JI2.6 JI12.7
BJIMSIHHS MCTOYHUKA ITUTAHMS, BXOAHON TOK U €ro OIIK-2.3-3 J12.8
TEMIepaTypHbIH Ipeid, pa3HOCTb BXOJHBIX TOKOB OIIK-2.3-Y JI2.4J13.3
1 UX TeMIIepaTypHBIN Apeiid, yacToTa e IMHIIHOTO OIIK-2.3-B JI3.6 JI3.1
YCHIIEHHS], CKOPOCTb HapaCTaHUS BBIXOJHOI'O J13.4 J13.2
HanpsDKEHUs], BpeMsl BoccTaHoBleHus. /JIex/ JI3.5

21022

4.9 KoaddurueHT ycunenus, BXOTHOE U BBIXOIHOES 2 OIlK-2.1-3 JIT.1J12.2
COINPOTHUBJICHHUS, HAIPSHKCHUE CMEILEHNS HyJIS A OIIK-2.1-Y | JI2.3JI2.5
€ro TeMIepaTypHbIil apeiid, koahpureHT OIIK-2.1-B JI2.6 J12.7
BJIMSTHHS UCTOYHUKA ITUTAHMS, BXOJHON TOK U €ro OI1K-2.3-3 J12.8
TeMITepaTypHBIN Apeiid, pa3HOCTh BXOAHBIX TOKOB OIIK-2.3-Y J12.4J13.3
1 UX TeMIepaTypHbIN Apeiid, 4acToTa eAMHUIHOTO OIIK-2.3-B JI3.6 JI3.1
YCUJIEHUSI, CKOPOCTb HApaCTaHUsI BHIXOIHOTO JI3.4J13.2
HaIpsDKeHUs, BpeMs BoccTaHoBieHus. /Cp/ JI3.5

2122

4.10 Paborta omepanimoHHOTro yCHIUTENS ¢ 00paTHON 0
ces3pto /Tema/

4.11 OCHOBHBIE MaTEMaTHYECKUE BHIPAKEHHUS. 2 OIlK-2.1-3 JI1.1J12.2
AMIuTy1HO-4acToTHas Xapakrepuctuka OY. OIIK-2.1-Y JI2.3 J12.5
YacrorHas koppekius OY.  /Jlex/ OIIK-2.1-B JI2.6 J12.7

OIIK-2.3-3 J12.8
OIIK-2.3-Y J12.4J13.3
OIIK-2.3-B JI3.6 J13.1
JI3.4J13.2
JI3.5
21322

4.12 OCHOBHBIE MaTeMaTHYECKUE BBIPAKEHUSI. 2 OIIK-2.1-3 JI1.1J12.2
AMIUIMTYJHO-4acTOoTHAs XapakTepuctika OVY. OIK-2.1-Y | JI2.3J12.5
YactoTHas xoppekius OY. /Cp/ OIIK-2.1-B JI2.6 J12.7

OIIK-2.3-3 J12.8
OIlIK-2.3-Y J12.4]13.3
OIIK-2.3-B JI3.6 JI3.1
JI3.4 J13.2
JI3.5
2122
Pasgen S. AHaJjI0roBbI€ YCTPOIICTBA HA OCHOBE
ONepaluoOHHBIX YCHIUTeJIel
5.1 JlvHeWHBIC U HEMTMHEIHBIC CXeMBI Ha Oase 0

OIICPAMOHHBIX YCUIUTEIEH U METOIBI MX
pacuera /Tema/




52 HuBeprupyomuil 1 HEHHBEPTUPYIOLIUIL OIIK-2.1-3 JI1.1J12.2
ycunutend. TOYHBIN MOBTOPUTENh HAMPSKCHHUS. OIIK-2.1-Y JI2.3J12.6
Macmrabupytommuit ycrmurens. OcoOeHHOCTH OIIK-2.1-B JI2.7 J12.8
cxeM BKIO9eHHS OY 0T OJHONIOISIPHOTO OIIK-2.3-3 J12.4]713.3
HCTOYHUKA HANPsDKeHUs muTanus. /JIex/ OIlK-2.3-V | JI3.6 JI3.1

OIlIK-2.3-B | JI3.4J13.2
JI3.5
01032

53 HuBepTupyomuii 1 HeMHBEPTUPYIOIIUI OIIK-2.1-3 JI1.1J12.2
ycunutend. TOYHBIN MOBTOPUTENh HANPSKCHHUS. OIIK-2.1-Y JI2.3J12.5
Macmrabupytommuit ycrmutens. OCoOeHHOCTH OIIK-2.1-B | JI2.6 J12.7
cxeM BkItodeHUs: OY OT OIHOMOJSIPHOTO OIIK-2.3-3 J2.8
HCTOYHUKA HAIIPSKEHUS ITUTAHUS. OIIK-2.3-Y J12.4J13.3
Cymmupytomuii ycunurens. Hemnseptupyromumit OIIK-2.3-B JI3.6 JI3.1
CyMMaTop. Y CHIIUTENb PAa3HOCTU. Y CUIIUTEND C JI3.4 J13.2
peryaupyeMbIM KO3QPUIINESHTOM yCHUIICHHS. JI3.5
IIpeobpa3oBareny “TOK-HaNpsDKEHUE 21022
“HanpsOKEHHE-TOK . AHAJIOTOBBINA BOJIBTMETP
IIOCTOSIHHOT'O TOKA. Y CHITUTEIIb C PeryIupyeMbIM
cneuroM ¢aser. Kommapatop. Jlorapupmuaeckuit
YCUITUTEIb.

/Cp/

54 HccnenoBanyue HEMHBEPTUPYIOIIMX YCUIUTENEH OIIK-2.1-3 JIT.1J12.2

Ha orepanruoHHoM ycunurene /J1ao/ OIlK-2.1-Y | JI2.3J12.5
OIIK-2.1-B | JI2.6 J12.7

OIIK-2.3-3 J12.8
OIIK-2.3-Y J12.4J13.3
OIlK-2.3-B | JI3.6JI3.1
JI3.4J13.2

J3.5

2132

5.5 HccenenoBanne MHBEPTUPYIOIIUX YCHITUTENCH HA OIlK-2.1-3 JI1.1J12.2

olepanioHHOM ycuimrene /J1ad/ OIIK-2.1-Y | JI2.3J12.5
OIIK-2.1-B | JI2.6 J12.7

OIIK-2.3-3 J12.8
OIlK-2.3-VY J12.4]13.3
OIIK-2.3-B | JI3.6JI3.1
JI3.4J13.2

JI3.5

3132

5.6 Cymmupyromuii ycuiutens. Hennseprupyromuit OIIK-2.1-3 | JI1.1J12.2J13.
CyMMaTop. Y CHUIIUTENb PA3HOCTU. Y CUIIUTEND C OIIK-2.1-Y | 6JI3.1J13.4
peryaupyeMbIM KO3QPULIMEHTOM yCUIICHHS. OIIK-2.1-B JI3.2 J13.5
[IpeobpasoBareny “TOK-HaNpsDKEHUE” OIIK-2.3-3 21022
“HanpspkeHUe-TOK . AHAJIOrOBBII BOJIBTMETP OIIK-2.3-Y
IIOCTOSIHHOT'O TOKA. Y CUJIUTEIb C PErYJIUPYEMBIM OIIK-2.3-B
cneuroM ¢aser. Kommapatop. Jlorapupmudeckuit
YCUIINTEINb.

/JTex/
5.7 AxTHBHBIE (DMIIBTPHI HA 0a3e ONepanuoHHbBIX
yeunurenei /Tema/
5.8 ITapameTpsl, XapaKTEpUCTHKH, HA3HAYCHHE OIIK-2.1-3 JIT.1J12.2
¢unbTpoB. [IpenmyrecTBa U HEJOCTATKU OIIK-2.1-Y JI2.3 J12.5
AKTUBHBIX (GUIBTPOB. AKTHBHbIE (QHIBTPHI OIIK-2.1-B JI2.6 J12.7
HI)KHUX U BEPXHHUX 4acToT /JIek/ OIIK-2.3-3 J12.8
OIlK-2.3-Y J12.4]13.3
OIIK-2.3-B | JI3.6JI3.1
JI3.4J13.2

JI3.5

0102




59 ITapameTpsl, XapaKTEpUCTUKHU, HA3HAUCHUE 4 OIIK-2.1-3 JI1.1J12.2
¢unpTpoB. [IpenmyiiiecTBa U HEJOCTATKA OIIK-2.1-Y JI2.3 J12.5
AKTUBHBIX (DHIIBTPOB. AKTUBHEIEC (DIIIBTPEI OIIK-2.1-B JI2.6 J12.7
HIDKHHUX U BEPXHUX YaCTOT, IOJIOCOBBIE H OIIK-2.3-3 2.8
pexXeKTopHbIe PUILTPBI. MeToarKa pacueTa OIIK-2.3-Y J12.4J13.3
AKTUBHBIX (GUIBTPOB. BBIOOP 2JIEMEHTOB CXEMBbI Ha OIIK-2.3-B JI3.6 JI3.1
OV, obecrieunBaromme 3aJaHHYI0 TOYHOCTD JI3.4J13.2
00paboTku curxanos /Cp/ JI3.5

3132

5.10 HccnenoBanue akTHBHBIX (DHIIBTPOB HHYKHUX | 4 OIIK-2.1-3 JIT.1J12.2
BEPXHUX YacTOT Ha ONEPALUOHHOM OIIK-2.1-y | JI2.3 JI12.5
ycunutene /J1ab/ OIIK-2.1-B J12.6 J12.7

OIIK-2.3-3 J12.8
OIlK-2.3-Y J12.4]13.3
OIIK-2.3-B | JI3.6JI3.1
JI3.4J13.2
JI3.5
21322

5.11 HccnenoBanue moiao0coBOroO U peKeKTOPHOTO 4 OIlIK-2.1-3 JI1.1J12.2
aKTUBHBIX (PUIBTPOB Ha ONEPAllMOHHOM OIIK-2.1-Y | JI2.3J12.5
yeunurene /J1a6/ OIIK-2.1-B JI2.6 J12.7

OIIK-2.3-3 J12.8
OIIK-2.3-Y J12.4713.3
OIlK-2.3-B | JI3.6J13.1
JI3.4J13.2
JI3.5
2122

5.12 [TonocoBbie U pesKEKTOPHBIE AKTUBHBIE (PUIBTPHI. 2 OIIK-2.1-3 | JI1.1J12.2J13.
Metonuka pacyeTra akTHBHBIX (PHIBTPOB. BeIOOp OIIK-2.1-Y | 6J13.1J13.4
aneMeHToB cxeMbl Ha OV, obecnieynBarome OIIK-2.1-B JI3.2 J13.5
3aJJaHHYI0 TOYHOCTh 00pabOTKH CUTrHANIOB /JIek/ OIIK-2.3-3 2122

OIlK-2.3-Y
OIIK-2.3-B
Paznen 6. Mukpocxembl CBY nuanazona

6.1 Oo6mue nonoxxenusa /Tema/ 0

6.2 Texauka CBY: obnacT mprMeHEHHS, THaa3oH 0,5 OIIK-2.1-3 JI1.1J12.2
pabounx 4acToT, MOJANANa30HbI TI0 CTAHAAPTY OIIK-2.1-Y | JI2.3J12.5
IEEE. OcobeHHOCTH YCTPOICTB, pabOTAIOIINX B OIIK-2.1-B J12.6 J12.7
sToM AuanaszoHe. [IpenmyIecTBa u HeIOCTATKU OI1IK-2.3-3 J12.8
CBUY nmnamnazona. Kimaccnguxarus CBY MC Ha OIIK-2.3-Y J12.4713.6
I'nc, MUC, 'MUC. Ocuoasie Matepuanst MUC OIIK-2.3-B JI3.1 J13.4
- apCEeHU]I TAJTUSL U HUTPH]L TAJIIHSL. JI3.2 JI3.5
ToncTorieHOYHbIE U TOHKOIJICHOUHBIE 21022
texaonoruu CBY UC
/JTex/

6.3 TeepnorenbHaTexuuka CBY: obnactu 3 OIlK-2.1-3 JI1.1J12.2
TIPUMEHEHUS, UATNa30H OIIK-2.1-Y JI2.3J12.5
pabounx 4acToT, MOJIMANa30HbI TI0 CTAHAAPTY OIIK-2.1-B JI2.6 J12.7
IEEE. OcobeHHOCTH YCTPOICTB, pabOTAIOMINX B OIIK-2.3-3 2.8
sToM AuanaszoHe. [IpernmyIecTBa U HeIOCTATKU OIIK-2.3-Y J12.4J13.6
CBUY nmnamnasona. Kiaccnguxarus CBY 1C Ha OIIK-2.3-B JI3.1J13.4
T'UC, MUC, TMUC. OcnoBusie matepuanst MUC JI3.2 J13.5
- apCEeHH]I TaUTUS U HUTPH] TAJLITHSL. 2192
ToncrorieHoOUHbIE M TOHKOIUICHOYHBIC
texaonoruu CBY UC
/Cp/

6.4 OnemenTtHas 6aza snekrponuku CBY /Tema/ 0




6.5 ITaccuBHble u IlaccuBHBIE U aKTUBHBIE JIEMEHTHI. 2 OIIK-2.1-3 JI1.1J12.2
Jlunun OIIK-2.1-Y JI2.3J12.5
MEXCOEIMHEHUI1, MUKPOIIOJIOCKOBBIE JTMHHH. OIIK-2.1-B JI12.6 JI2.7
IMaccusabie CBY 311eMeHTHI — pE3UCTOPEL, OIIK-2.3-3 2.8
KOHJIeHCAaTOPbl, UHAYKTUBHOCTH. Anonst CBY OIIK-2.3-Y J12.4J13.6
nuana3ona. Marerpansasie CBY Tpan3ucTopsl: OIIK-2.3-B JI3.1J13.4
IIOJIEBBIE TPAaH3UCTOPHI ¢ OaprepoM IlloTTkn JI3.2 JI3.5
(MESFET), noneBsle TpaH3UCTOPHI C BBICOKOH 01032
MOABMKHOCTHIO AekTpoHoB (HEMT),

OWITOJISIPHBIC TPAH3UCTOPHI C TETEPOIIEPEXOIOM
(HBT).
/JTex/

6.6 [TaccuBHbIe u [TaccuBHBIE U AKTUBHBIE HIEMEHTHI. 3 OIIK-2.1-3 JI1.1J12.2
Jluann OIlK-2.1-Y | JI2.3J12.5
MEXCOEIMHEHU1, MUKPOIIOJIOCKOBbIE JIMHHH. OIIK-2.1-B JI2.6 J12.7
[MaccuBubpie CBY a11eMEHTHI — pE3UCTOPHI, OIIK-2.3-3 JI2.8
KOHZICHCATOPBI, HHIYyKTUBHOCTH. [{noast CBY OIIK-2.3-Y J12.4J13.6
Juana3oHna. Marerpansusie CBY tpan3ucTopsl: OIIK-2.3-B JI3.1J13.4
IOJIEBBIE TPAaH3UCTOPEI ¢ 6aprepoM HloTTkn JI3.2JI3.5
(MESFET), noneBbie TpaH3UCTOPHI C BEICOKOM 21032
TTOJBIKHOCTEIO 31ekTpoHOB (HEMT),

OUITONSIPHBIC TPAH3UCTOPHI C TETEPOIIEPEXOIOM
(HBT).
/Cp/

6.7 MOHONIHUTHBIC HHTETPATbHBIC MUKpOCXeMbl /Tema/ 0

6.8 TpaH3uCTOpHBIE CTPYKTYPHI U1 MOHOIUTHBIX C: 1,5 OIIK-2.1-3 JIT.1J12.2
MESFET, HEMT, HBT, gyacToTHBIE€ 3aBUCUMOCTH OIIK-2.1-Y JI2.3 J12.5
BBIXOZHBIX MOIIIHOCTEH 3TUX CTPYKTYP. OIIK-2.1-B JI2.6 J12.7
Tennenuuu OIlK-2.3-3 JI2.8
Pa3BUTHsI TEXHOJIOTUI U3TOTOBIECHUS MOHOIUTHBIX OIIK-2.3-Y J12.4]13.6
CBY-ycTpolicTB B HacTOSIIEE BpEMSs OIIK-2.3-B JI3.1J13.4

/JTex/ JI3.2J13.5
2122

6.9 Tpan3ucTopHbIEe CTPYKTYpPHI Ul MOHOIHUTHBIX MC: 3 OIIK-2.1-3 JI1.1J12.2
MESFET, HEMT, HBT, yacToTHBIE 3aBUCMOCTH OIIK-2.1-Y J12.3 J12.5
BBIXOJIHBIX MOLIHOCTEH 3TUX CTPYKTYD. OIIK-2.1-B JI2.6 JI2.7
Tennenuuu OIlK-2.3-3 JI2.8
Pa3BUTHS TEXHOJIOTUI U3TOTOBJICHUS MOHOJIUTHBIX OIIK-2.3-Y J12.4J13.6
CBUY-ycTpolicTB B HacTOSIIEE BpeMs OIIK-2.3-B JI3.1J13.4

/Cp/ JI3.2J13.5
2122

Paznen 7. IIpo0seMbl NOBbIIIEHUSI CTeNEeHU

HHTerpanuu.

Bapbepsl Ha MyTH NMepexoaa 0T MHKPO- K

HAHOYJIEKTPOHHKE

7.1 [Ipo6neMbl MOBBIIIEHHS CTETICHN HHTETPALIUH. 0
Bapbepsl Ha MyTH nepexosia OT MUKPO- K
HaHORJICKTPOHUKE

/Tema/

7.2 Bapweps! Ha [TpobaeMbl OBBIIEHHS CTENEHN 1 OIIK-2.1-3 JIT.1J12.2
HWHTETpaIiu: OIIK-2.1-Y | JI2.3J12.5
TEHJCHILIUN Pa3BUTHS MUKPOIJIEKTPOHUKH, OIIK-2.1-B JI2.7 J12.8
HaHODJIEKTPOHHUKA - JIOTHYECKOE Pa3BUTHE OIlK-2.3-3 J12.4J13.6
MUKpPO3JIEKTPOHUKH. bapbepsl Ha IyTH Iepexona OIIK-2.3-Y | JI3.1J13.4
OT MHUKPO- K HAHODJIEKTPOHUKE: (HU3NIeCKue, OIIK-2.3-B JI3.2 J13.5
TEXHOJIOTHYECKHE, HAJE)KHOCTh U TOITOBEYHOCTb, 21032

SKOHOMHYECKHE X HHPPACTPYKTypHBIE Oapbephl.
[Mpumeps! npeooneHust 6apbepoB.
/JTex/




7.3 ITpoGieMbl MOBBIIIEHHS CTETIEHH HHTETPalluu: 5 3 OIIK-2.1-3 JI1.1J12.2
TEHJCHIIUN Pa3BUTHS MUKPO3JICKTPOHUKH, OIIK-2.1-Y JI2.3 J12.5
HAHORJICKTPOHUKA - JIOTHYECKOE PA3BUTHE OIIK-2.1-B JI2.7 J12.8
MUKpPO3JIEKTPOHUKH. bapbephl Ha IyTu Iepexona OIIK-2.3-3 J12.4713.6
OT MHUKPO- K HAHODJIEKTPOHUKE: (hru3ndecKue, OIlK-2.3-Y | JI3.1JI3.4
TEXHOJIOTHYECKUE, HAJICKHOCTD U JIOJITOBEUYHOCTb, OIIK-2.3-B JI3.2 JI3.5
SKOHOMHYECKHE W HHPPACTPYKTypHEBIE OapbepHl. 2102
ITpumeps! npeononeHus 6apbepoB.

/Cp/
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-2.1-3 JI1.1J12.2
OIIK-2.1-Y | JI2.3 JI12.5
OIIK-2.1-B 2.7
OIIK-2.3-3 JI2.4713.6
OIlK-2.3-y | JI3.1J13.4
OIlIK-2.3-B | JI3.2J13.5
01032
8.3 Yacs! Ha koHTpOIb /Tema/ 5 0
8.4 3auer /3auér/ 5 8,75 | OIIK-2.1-3 JI1.1J12.2
OIIK-2.1-Y | JI2.3J12.5
OIIK-2.1-B 2.7
OIIK-2.3-3 J12.4J13.6
OIlK-2.3-V | JI3.1J13.4
OIIK-2.3-B | JI3.2JI3.5
01032
5. OHEHOYHBIE MATEPHAJIBI ITO JUCHUIIJIMHE (MO YJIIO)
OrneHouHblE

MaTepuaibl MPUBEICHB! B IPIIOKEHUH K pabodeii mporpaMMe TUCIUIDIAHB (CM. TOKyMeHT «OIleHOYHBIE MaTepHaIbl 110

JTUCHUIUINHE « MHUKPOCXEMOTEXHUKA))

6. YAEBHO-METOJWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MO YJISA)

6.1. Pexomenayemas quTeparypa

6.1.1. OcHoBHAs JIMTEpaTypa

Ne ABTOpBI, COCTABUTENU 3arnaBue WznarensctBo, | Kommuecto/
rox Ha3BaHUE
9bC
JI1.1 | Crenamkun B.A. MukpocxeMoTexHuKa: yued. nocobue : YueOHoe nocodue Pszanb: PULL ,

PI'PTY, 2025, |https://elib.rsr
eu.ru/ebs/dow
nload/4171

6.1.2. lonoJiHNTEIbHASA JUTEPATYpa

Ne ABTOpBI, COCTABUTENU 3arnaBue WznarensctBo, | Kommuecto/

rox Ha3BaHUE

ObC
JI2.1 | Vaepux Turue, [TomynpoBogHukoBas cxemorexHuka. T.11 Capartos: 978-5-4488-
Kpucrod Ilenxk, IIpodobpazosa |0059-7,

Kapabames I'. C. Hue, 2019, 940 | http:/www.ip
c. rbookshop.ru/

88004.html




No ABTOpBI, COCTABUTENH 3arnaBue UsnarenscrBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI2.2 | Tlonesckwuii B. 1., OrnepalMoHHbIe YCHIIUTENH : yuyeOHOoe mocoore HoBocubupck: |978-5-7782-

Kacarkuna E. T'. HoBocubupcku |2310-3,

i http://www.ip
rocynapctBeHH | rbookshop.ru/
BI 45124 .html
TEXHUYECKU I
YHHUBEPCHTET,
2013,27c.

JI2.3 |Jlerocraes H. C., MukpocxeMoTexHHKa. AHAJIOroBasi MUKPOCXEMOTEXHHKA : Tomck: 978-5-86889-

Yersepros K. B. y4eOHoe ocodue Tomckwmii 677-4,
rocynapcTBeHH | http:/www.ip
Bl rbookshop.ru/
YHHUBEPCHUTET 72130.html
CHCTEM
yIpaBJICHHS U
PaIrodIeKTPOH
nku, 2014, 238
c.

JI2.4 |UrnatoB A.H., MukpocxeMoTexXHuKa. : Y4yeOHoe mocodue HoBocubupck: |,

TonsiHckas A.B. CuOHpCKuit https://www.i
rocynapcTBeHH | prbookshop.r
bl u/138769.htm
YHUBEPCUTET 1
TEJIEKOMMYHHUK
anum u
UHPOPMATHKH,

2021, 460 ¢
JI2.5 | Vaepux Turue, [TomynpoBogHrKoBast cxeMoTexHUKa. T.1 Capartos: 978-5-4488-

Kpucrod llenxk, Ipodobpazosa |0052-8,

Kapabames I'. C. Hue, 2019, 826 | http://www.ip
c. rbookshop.ru/

88003.html
JI2.6 | Anekcenko A.T., MukpocxeMOTeXHUKa : Y4e0.1mocooue st By30B M.:Pamuo u 5-256-00693-

IMarypun N.H. CcBsI3b, 1990, 2,1

496c.
JI2.7 | Crenanenko M.I1. OCHOBBI MUKPOJICKTPOHUKH : Y4e0.1mocooue 715 By30B M.:JTaGopatop |5-93208-045-
nst ba3zoBEIX 0,1
3uHanwii, 2003,
488c.
JI2.8 |Ilyka A.A. DneKTpoHHKa : yueO. CII6.: BXB- 978-5-9775-
IetepOypr, 0160-6, 1
2008, 739c.
6.1.3. MeTtoanueckue pa3padoTkn
No ABTOpBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuectso/
rox Ha3BaHUE
3bC
JI3.1 | Crenamkun B.A. MHUKpOCXEeMOTEXHUKA : METO/I. YKa3. K KOHTP. pabote Ps3ans, 2020, |, 1
64c.
JI3.2 [ Crenamkun B.A., MHKpPOCXeMOTEXHHKA: METO. yKa3. Kk 71ab. paboram : Pasanb: PULL ,
Osepan C.IL Metomuieckie yKa3aHusa PI'PTY, 2025, |https://elib.rsr

eu.ru/ebs/dow
nload/4128




No ABTOpBI, COCTABUTENH 3arnaBue UsnarenscrBo, | Kommuectso/
rof Ha3BaHUe
3bC
JI3.3 | Crenamkun B.A., JIuHelHbIe YCUIUTENN U aKTHBHBIC QUIBTPHI : MeTomuIecKue Psizans: PULL s
Oszepan C.II. YKa3aHUA PI'PTY, 2014, |https://elib.rsr
eu.ru/ebs/dow
nload/977
JI3.4 | Crenamkun B.A. MuKpocxeMOTEeXHUKA : METOA. YKa3. K KOHTp. pabote Pszansb, 2020, |, 1
64c.
JI3.5 | Crenamkun B.A., MHUKpPOCXeMOTEXHHKA : METOI. YKa3. K 1ab. paboram Pazams, 2025, |, 1
Oszepan C.IL 64c.
JI3.6 | Crenamkuu B.A. MuxkpocxeMoTexHuKa : MeToguieckue yKa3aHust Ps3zann: PULL s
PI'PTY, 2020, |https://elib.rsr
eu.ru/ebs/dow
nload/2410
6.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu ""UnTepHeT"
D1 | MukpocxeMOTexXHHKa
92 | MukpocxeMOTexXHUKa
6.3 IlepeyeHb MPOrpaMMHOI0 ofecnevyeHnss 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepeyeHb JIMIIEH3UOHHOIO H CBOOOHO PACIPOCTPAHAEMOr0 IPOrPAMMHOI0 00eclieYeHusl, B TOM 4HCJIe
0Te4eCTBEHHOI0 NPOU3BOICTBA
HaumeHnoBanue Onucanue
adobe PDFReader Csoboxnoe ITO
Micro-Cap 12 Csoboxnoe I1O
MATLAB Classroom, Simulink Classroom Kommepueckas nuueH3us
WinDjView Csoboxnoe I1O
FoxitReader CeobomHoe 1O

MS Office 2003

KOMepquKaﬂ JIMLICH3U

Mozilla CB00OOIHO pacpoCcTpaHsIeMOoe IPOorpaMMHOe 00eCcIIeYeHIE IO JTUIICH3UIMH
OneparnoHHas cucremMa Windows | Microsoft Imagine: Homep mogmucku 700102019, 6eccpouno
XP/Vista/7/8/10

Mathcad University Classroom

Beccpouno. Jlunensus na IIO PKG-7517-LN, SON - 2469998, SCN -

8A1365510

Kaspersky Endpoint Security

KOMMep'{e()KaSI JIMIOCH3USA

6.3.2 IlepeueHb MHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

nabopaTopHBIX  PaboT
MaHEISIMU;

412 nabGopaTopHbIii KopIyc. y4deOHas gaboparopusi, OCHAICHHAas J1abopaTOpHBIM O0OPYAOBaHHEM, Ul HPOBEIACHUS
Y4eOHO-1ab0paToOpHBIE  CTEHIBI

IO DJCEKTPOHUKE ¢W MHKPOCXEMOTEXHUKE CO CMCHHBIMU

I'eneparopsl curHanioB GRG-450B — 8 mr, 1'3-112 — 8 wt;

1 MunnuBonemerp nByxkaHainbHbIl GVT-427B — 8 wiT;

Mynbsrumerp M-838 — 8 mt;
Yacroromepsr Y3-34A — 4 mir,
Y3-35A — 4 m;

Bonbr™merp yHuBepcanbHblii B7-26 -1 mt

413 mabopaTopHBIH KOpIIyC.

Mynbstumenuitabtit mpoektop (NEC)
[K: Intel Core 2 duo /2Gb — 1 it

obpasoBarenbHyio cpeny PTPTY

MNOMEIIEHHE ISl CaMOCTOSTENBHOM pPabOThl O0ydYalOIUXCs, JIEKIMOHHAS ayJUTOPHS
CrienuanusupoBanHas Medenb (70 mocagouHbIX MECT), MAarHUTHO-MapKepHas 10CKa, SKPaH.

Bo3moxkHOCTH TOAKTIOUEHUS K ceTd IHTepHeT m obecmedeHMeM JOCTyHma B JICKTPOHHYIO HMH(OPMAaNUOHHO-




MECT), MarHUTHO-MapKepHasi JJ0CKa, KPaH.
3 MynetumMenuiinstit mpoektop (NEC)
I1K: Intel Pentium /8Gb — 1 mr

obpa3zoBatensHyto cpeny PITPTY

415 nabopartopHblii kopryc. [ToMereHne s caMOCTOATENbHON paboThl Crenuann3upoBaHHas Mebenb (56 mocamodHbIX

Bo3moskHOCTB INOJAKIIIOUCHHUA K CCTH I/IHTepHeT u obecreyeHrneM A0CTylla B DJICKTPOHHYIO I/IH(bOpMaHI/IOHHO—

8. METOJIMYECKHUE MATEPHAJIBI 110 JUCIHUIIJIMHE (MOAYJIIO)

Meroandeckoe obecrieucHue AUCHUIUIMHBI MMPUBEACHO B NPHIIOKCHHU K pa60!{el?1 nporpaMmMe JUCHUTIIMHBI (CM. JAOKYMCHT

((MGTO,HI/I‘ICCKI/Ie YKazaHuA JUCHUTIIIAHBL ((MI/IKPOCXGMOTGXHI/IKa»).

[IOKYMEHT MOATMWUCAH 3IEKTPOHHOW MOANUCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, MapwuH HOpuit Hukonaesmy,
3ABEAYHOLLMM 3aBeaytowmii kadeapot PTY

KA®E[IPbI

noanncAHO ®reoy BO "PrPTY", PIrPTY, AMnTpres Bnagummp
3ABEAYHOLLMM TumypoBwud, 3aBeaytolmin kacdeapoii PYC

BbIMYCKAIOLLIEA

KADELPbI

Onepatop 340 000 "KomnaHus "TeH3op"

10.07.26 14:49 (MSK)

14.07.26 13:39 (MSK)

Mpoctas nognucb

MpocTas nognucb




