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1. HepequL IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C
INIAHUPYEMBIMH peE3yjJbTaTaMU 0CBOCHUSA 06pa30BaTeJ’[LHOﬁ NmporpaMmmabl 6aKaJIaBpnaTa

Pabouas mporpamma o guctuminae « MUKPOCXEMOTEXHHUKAY SBIISETCS COCTAaBHOUW YaCThIO
OCHOBHOH Ipo(hecCHOHATBHOW 00pa30BaTEIbHON MPOrpaMMbl 110 HAIPaBJIEHUIO MOJATOTOBKHU CIIe-
rmanuctoB 11.05.01 PagnosnekTpoHHbIE CUCTEMBI U KOMIUIEKCHI, Pa3pab0TaHHOW B COOTBETCTBUU C
®denepalibHbIM TOCYJAapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHJIAPTOM BBICIIETO O0O0pa30BaHUS 110
HanpasiyieHnto noAroToBku 11.05.01 PaguosnekTpoHHbIE CUCTEMBI U KOMILIEKCHI (YPOBEHB Clielua-
JIUTETA), yTBEPKAECHHBIM ITpuKa3zoM MunoOpuayku Poccun ot 11.08.2016 r. Ne 1031.

Henp u3yveHus: QUCHUILUIMHBI: TOJydyeHUE (YHIAMEHTAIBHOTO €CTECTBEHHO-HAyYHOTO
00pa3zoBaHusl, CIOCOOCTBYIOIIETO JAIbHEHIIIEMY Pa3BUTHIO JTJMYHOCTH.

3anauu U3yyeHus JUCUMILIMHBI paclpeesieHbl MEXKIY CEMBIO €€ MOAYJIIMU, U3y4aeMbIMU B
5-M CeMecTpe.

3agaum moay.as 1: U3ydyuTh OCHOBHBIE CBOMCTBA KOMIIOHEHTOB MHTETPAIbHBIX MUKPOCXEM
U OCHOBHBIE MPUHLHUIIBI APXUTEKTYPHOTO MOCTPOEHUS COBPEMEHHBIX JIMHEWHBIX MHTErpPajbHBIX
MHUKPOCXEM.

3agaum MoayJs 2: U3y4uTh OCHOBHYIO (KJIACCHYECKYI0) cxemy JuddepeHInaIbHoro Kac-
Kana, muddepeHnnaabHbli Kacka ¢ akTUBHOM (IMHAMUYeCKOM) Harpy3Koi, IIyMOBbI€ CBOWCTBA U
napamMeTpsl audepeHnnarTbHOTO Kackaga M METOJAbl TMOoJayu CUTHaa Ha JauddepeHIInaaIbHbINA
KackKaJl.

3agauu Moays 3: U3yUUTh OCHOBHBIE CXEMbI 0a30BBIX U BCIIOMOTaTENbHBIX KacKaJ0B aHa-
JIOTOBBIX MHTETPAJIbHBIX CXEM: BXOJHBIE U BBIXOJHbIE KacKa/bl, HICTOYHUKHU TOKa (TE€HEepaTophl cTa-
OWJIBHOTO TOKA), UICTOYHUKHU HAIPSKEHUS U CXEMbI CIIBUTA (TPAHCIISATOPHI) YPOBHHI.

3agauu MoayJist 4: U3yUUTh CXEMOTEXHUKY OINEPALMOHHBIX YCUIIUTENEH, UX 00IIne Xapak-
TEPUCTUKH, OCHOBHBIE CBOIICTBA M MapaMeTphl, a TakkKe padoTy ONEpPalMOHHOTO YCHIIUTENS C 00-
paTHOM CBA3BIO.

3agauu MoayJas 5: U3Y4UTh CXEMOTEXHHUKY aHAJIOTOBBIX YCTPONCTB Ha OCHOBE OIEpallMOH-
HBIX YCWJINTENEeH U METOJbl UX pacueTa (JIMHEWHbIE U HEJIMHEHHbIEe CXeMbl Ha 0a3ze oneparuoHHbIX
YCUIIUTENICH, aKTUBHBIE QHIIBTPHI).

3agaum MoayJst 6: M3yduTh OCHOBHYIO 3JIEMEHTHYIO 0a3y anekrpoHuku CBY, wHTErpans-
ueie CBY TpaH3UCTOPHI, MOHOJIUTHBIE HHTEIPATIbHBIE MUKPOCXEMBI.

3agauu mMoayas 7: U3y4UTh OCHOBHBIE MPOOJIEMbI MOBBIIICHUS CTEIIEHH MHTETpallH, OC-
HOBBI ()YHKIIMOHAJIBHON 3JIEKTPOHUKU, OCHOBHBIEC MPUHIUIBI MUKPOCUCTEMHONW TEXHUKU U HAHO-
AIIEKTPOHUKHU.

Konapr "
ConeprkaHue KOMIETESHIIUN
KOMIIETEHIUH
OIIK-6 ['0TOBHOCTH yYUTHIBATh COBPEMEHHBIE TEHCHIINH Pa3BUTHUS DIIEKTPOHU-
KU, U3MEPUTENLHON U BEIYUCIUTENLHON TEXHUKH, HH()OPMAIIMOHHBIX
TEXHOJIOTHIl B cBOel MpodeCCHOHANBHON NeSTeNbHOCTH
[1K-1 CriocoOHOCTh OCYIIECTBIISATh AaHAINU3 COCTOSIHUS HAYYHO-TEXHUUECKOH
pOoOGIIeMBI, OIPEENATh LEIH U BBITIOIHATH MOCTAHOBKY 3a71a4 MPOEKTH-
pOBaHUs
[1K-2 CrniocoOHOCTh pa3pabaTeiBaTh CTPYKTYpPHBIE U (PYHKIIMOHAIBLHBIE CXEMBI

PaaUO3IIEKTPOHHBIX CUCTEM U KOMILUIEKCOB, a TAKKE IPUHIUIINAATIbHbIE
CXEMBI PaJMOdJIEKTPOHHBIX YCTPOICTB ¢ IPUMEHEHUEM COBPEMEHHBIX
CAIIP u nmakeTroB NpUKJIAJHBIX IPOTPaMM

I1K-5 CriocoOHOCTh UCIMOJIB30BAaTh COBPEMEHHBIE MTAKEThl MPUKIIAAHBIX MPO-
rpaMM JUIsl CXEMOTEXHUYECKOTO MOJISIMPOBAHMS aHAJIIOTOBBIX U IIU(PO-
BBIX YCTPOICTB, yCTpoiicTB cBepXBhIcOKUX YacToT (CBY) u aHTeHH




Ilepeyens MIaHUpPYeMBbIX pPe3yJIbTATOB 00y4eHHs 110 JMCHHIIIHHE
B pe3ynbpraTe u3yueHus: AUCUUILUIMHBI CTYACHTHI J10JKHBI:

- HMETh NPEACTaBIEHUS O TEHACHLUMSIX U MEPCHEKTUBAX Pa3BUTUS U NPAKTUUYECKOTO
UCIIOJIb30BAHUS COBPEMEHHOM 3JIeMEHTHOW 0a3bl paauosnekrponuku (OITK-6, ITK-1);

- 3HaTh OCHOBBI CXEMOTEXHHKH, ODJIEMEHTHYIO 0a3y aHaJIOTOBBIX YCTPOMCTB, HX
NPUHIUI pabOTHl, XapaKTEPUCTUKU, MOJEIN U CIOCOOBI MX KOJMYECTBEHHOTO OTHMCAHUS TPHU
UCIIOJIb30BAHUH B PAIMOTEXHUUECKHX LeMsixX U ycTpoiictBax (OITK-6);

- yMEThb HCIMOJb30BaTh MOIYYEHHYIO MH(OPMALIMIO JUISl PELICHUS] MPAKTUYECKUX 3a/1a4
(OIIK-6, TIK-1, TTIK-2);

- BIAAETh METOAAMM, HEOOXOJUMBIMU I BbIOOpa 3JEMEHTHOM 0a3bl € Y4eToM
TpeOOBaHUN HAJAEKHOCTH, YCTOMYMBOCTUM K BO3AEHCTBUIO OKpyxkKaroued cpensl, OMC u
TE€XHOJIOTMYHOCTH, @ TaKX€ OCHOBHBIMU HaBBIKAMHM AKCIEPHMEHTAJIbHOIO HCCIIEOBAHUS
XapaKTEPUCTUK YCTPONCTB Ha aHAJOrOBBIX MUKpOCXeMax, paboTel ¢ mpubopamu; aHaiau3a U
00paboTku ganHbIX 3kcrepumentos ([TK-2, ITK-5).

2. Mecrto qucuuniuHsl B cTpykrype OITOII

Jucrunnuna «MUKpOCXEeMOTEXHHUKA» OTHOCUTCS K BapHaTUBHOM yacTu Ooka Nel quciuruiiH oc-
HOBHBIX Mpo¢eccuoHaIbHbIX 00pazoBarenbHbIX porpamm (OIIOIT) «PagnosnexkTpoHHbIE CUCTEMBI
nepeaaun nHGopMamumny, "PagrocucTeMbl 1 KOMIUIEKCH yrpaBieHus", "PaqnonaBurainoHHbIe

CUCTEMBI ¥ KOMIUIEKCHI" U "PaguosnekTporHas 6opboa

nn

10 HAITPABJICHUIO IMMOAIOTOBKHU CII€HAIN-

teta 11.05.01 PagnosnekTpoHHBIE CUCTEMBI U KOMILIEKCHI.

JucuuninmHa «MUKpOCXEMOTEXHUKA» ABIISIETCSI OCHOBOM ISl TAJIbHEHIIErO M3Y4eHUs JIHC-

LUUIUTHH MPO(eCcCHOHANbHOTO UK U TOArOTOBKU BBITYCKHOM pabOTHI.

3. O0beM IUCUMILUIMHBI B 3a4YeTHBIX €IMHHUIIAX ¢ YKA3aHHEeM KOJHYeCTBA aKaJeMHUYeCKHX

4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padory oOy4damommuxcsi ¢ npemojaaBareseM (1o
BH/IaM 3aHATHIA) M HA CAMOCTOSITEJIbHYI0O PA00Ty 00y4aromuxcst

OO011ast TPYI0EMKOCTb AUCIUILUIMHBI COCTABIIAET 3 3a4eTHBIX eauHuIIbl (108 yacos).

Bup y4yeOHoii padoThI Bcero uacos
OO61ast TpyI0eMKOCTh 108
JMCUUTUIMHBL, B TOM YHUCIIE:
KonraktHas pabota oOyuaromuxcs ¢ mpemnoaBaTenem (BCero), 48
B TOM YHCJIE:
Jlexuun 16
JlaGopaTopHble pabOThI 16
[IpakTHueckue 3aHATHS 16
CamocrosTenbHas pabota oOydarommxcst (BCero), 60
B TOM YHCJIE:
CamocTosITeNbHBIE 3aHATUS 54
KoHcynpTanmu B cemectpe 6
DK3aMeHbl U KOHCYJIbTALUU —
KonTponbHbIe paboThI —




Bua npoMexxyToO4HOH aTTecTanuu 00yqaronmxcs

3auer

4. Conep:xanue JHCHUILIHHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aeiaM) ¢ yKas3a-
HHMEM OTBEJEHHOI0 Ha HMX KOJMYeCcTBA aKaJeMH4YeCKUX YaCOB U BUJAOB YUeOHbIX 3aH -

THH

B cTpykTypHOM OTHOLIEHMH IPOrpaMMa MPEACTABICHA CICAYIOIUMHI MOIYIAMH:

Monyas 1. Beenenue. OCHOBHbBIE CXEMOTEXHUUYECKHUE HAIPaBJICHUs MOCTPOEHMSI aHAJIOIO-

BbIX MHTCTPAJIbHBIX CXEM.

Monyas 2. Juddepenumnansupii kackan (JIK) kak ocHoBHas cxema Kackaja JUisi MHTeE-

IPAIBHON CXEMBI.

MO}IyJ'ﬂ) 3. OcHoBHBIE cXeMBI 0a30BBIX W BCIIOMOIaTEIbHBIX KaCKaZ0B aHaJIOTOBBIX HHTC-

I'paJIbHBIX CXEM.

Monyasb 4. CXeMOTEXHUKA OTIEPAIIMOHHBIX YCHUITUTEIICH.
MonayJib 5. AHanoroBsie YCTPOKWCTBA HA OCHOBE ONEPALIMOHHBIX YCHIIUTENEH.
Mopyas 6. Mukpocxemsl CBY nnamnasoHa.

Monyas 7. [Ipo6nemsl noBbliIeHHs cTeneHd HHTerpauuu. OCHOBbI (DyHKIIMOHAJIBHOU 2JI€eK-

TPOHUKHU. MI/IKpOCI/ICTeMHaSI TEXHHUKA U HAHOJJICKTPOHHKA.

4.1. ConepxaHue THCHMILUINHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3ejiam)

Pa3nen nucMnInHbI
(MoxyJist)

Conepxxanme pasaena

Monyas 1. Beeoenue. OcrogHule
cxeMomexHuiecKue HanpasieHus
NOCMPOEHUS. AHATLO208bIX UHME-
2PANbHBIX CXeM

1.1. OcHOBHEBIE IOHATHS U OII-
peneneHus

Omnpenenenne MUKpocxeMoTexHHKH. OOmas xa-
pPaKTepUCTUKA MHTETPATbHON 3JIEKTPOHUKHA KaK TEXHUYE-
CKOTO W HAy4YHOTO HarmpamieHus. HHTrerpamus u MuHUA-
TIOpPHU3AIHS — OCHOBHBIC MPUHIIAIIBI MHKPOCXEMOTEXHUKH.
Teopernueckne W MPAKTUYECKHE OTPAHUYCHUS MHTETpa-
UM 1 MUHHATIOPU3AIIUH.

Omnpenenenue U NOHATHE UHTETPATILHOM CXEMBbI
(MC), xnaccudpuxanus UC, ocnoBHbie koMnoHeHThl IC u
UX OCHOBHBIC (DYHKIIMH, CTCIICHU KOMIIOHCHTHOW UHTETrpa-
IIUU ¥ YPOBHU cxemMoTexHuyeckoro nocrpoenus C.

1.2. OcHOBHBIE CBOICTBA KOMIIO-
HEHTOB MHTETPAIbHBIX MUKPOCXEM.
OCHOBHbIE NPUHIIMIIBI APXUTEK-
TYPHOTO MTOCTPOEHUSI COBPEMEH-
HBIX JJMHEWHBIX UHTETPAIbHBIX
MHKPOCXEM

OTnuuMs JTUCKPETHBIX M MHTETPabHBIX 3JEMEHTOB.
JIOCTOMHCTBA M HEIOCTATKU MHTETrPaJIbHBIX KOMIIOHEHTOB.
OcHoBHBIe TpuHIMNBI npoektupoBanuss UMC: npuHiu-
IIbl, IO3BOJISIONIME MOIYYUTh CTAOUIBHOCTh PabOThI CXEM:
HOPUHIUIBI OTHOLIEHHS, CUMMETPUHU, MaJIbIX HOMMHAJIOB,
PaBHBIX NOTEHIMAJIOB, AKTUBHOCTH.

Monyas 2. [ugpgpepenyuanvnuiii
kackao (/[K) kax ocnosHnas cxema
Kackaoa 071 UHMe2PaibHOU CXembl
2.1. OcHoBHas (K1accuyeckas)
cxeMa auddepeHInanbHOro
Kackasa

OcHOBHBIE CBOWCTBA HeaIbHOTO U peanbHoro JIK.
[TpuunHel, onpeaensonue MUPOKoe NpUMEHeHue qudde-
peHnuanbHoro kackaaa (1K) B momyrnpoBoiHUKOBOM MUK-
POCXEMOTEXHHUKE.

Ocnosuble xapakrepuctuku JIK. IIpoxonHas xapakre-
puctuka JIK u ee cBoiicTBa. OCHOBHbIE CBOMCTBA CXE€M Ha
ocHoBe J/IK u ux cpaBHeHue co cxemoit O3.

2.2. IuddepeHnnanbHplii Kackaj ¢

OcobenHocT paboThl IudQepeHIHaTbHOTO KacKaaa




AKTUBHOM (IMHAMUYECKOM)

Harpy3kou

(AK) B mukpopexkume. [Ipumenenue B [IK akTuBHO# (11-
HaMuueckoi) Harpy3ku. OcHoBHBIE XapakTtepuctuku K c
akTUBHOM Harpy3koi. Cxemusie pemienust 1K ¢ akTuBHOU
Harpy3Kou.

2.3. llymoBbIe cBOMCTBa M mapa-
MeTpbl au(hepeHHaTbHOTO Kac-
Kazja

Ornpenenenue mymoB. DKBUBAJICHTHAS CXeMa pPeabHO-
ro IIyMSIEro 4YeTbIpexnoiatocHuka. Koapounuenr myma.
VYcnoBue cornacoBaHusi MO0 MHUHUMYMY Ko3(dduunenra
myma. llymoBas momrHocts K. Crnexrpst HU u BY mry-
MOB.

2.4. Metonpl modauM CHTHala Ha
T epeHnanbHbIA KacKa

CHMMETPUYHBI U HECUMMETPUYHBII METOMbI: CXEMBI,
JIOCTOMHCTBA U HEJOCTAaTKU. DKBUBaJIEHTHas cxema. Tpe-
6oBanua k I'CT mpu Hcronb30BaHUM HECUMMETPUYHOIO
METO/1a.

Monyas 3. OcHoBHble  TpeOoBanus.  bazoBas  cxema  —
OcHosnbie cxembl 6azosebix u | muddepeHnanbHbIN YCUIUTENb (Kackaj): TUIIOBAs CXEMa,
68CNOMO2AMENbHbIX kackaoos | JIK ¢ nuHamuyeckoit Harpyskoi, JIK ¢ mnepeBepHyTOi
AHAN0208bIX UHMEZPATbHBIX CXeM | Harpy3KOu, CHOCOOBI MOBBILIEHUS BXOJ/IHOTO
3.1 Bxonnsie kackazpl | conpotuBnenus K (cxemorexnuka). Peammuszamus JIK B
MHTETrpaJIbHBIX CXEM IIPOMBIIIJIEHHBIX CXeMaX.

3.2. Breixomuele Kackagbl WH- OcHoBHbIe TpeOoBaHms. bazoBas W TpakTHYeCKas

TErpajibHBIX CXEM

cxeMbl. BBIXO/IHOM KackajJ Ha TPAH3UCTOPAX Pa3sHOro THUIa
npoBoaUMOCTA.  CXeMBbl  3allUThl  TPOMBIIIJIEHHBIX
ycunutenen. VX cBoiCTBa, XapaKTEPUCTUKH, TAPAMETPHI.

3.3. Vcrounnku Toka (reHepaTopbl
crabmipHOro ToKa (I'CT))

Onpenenenus I'CT. [Ise ocHoBHbIE cxembl ['CT. 3ampaumn
npu BeIOope cxeMbl ['CT. CriocoOpl, MO3BOJISIONINAE TTOTY-
YUTH alMpOKCUMAIIHIO, OJU3KYIO K HJealbHOMY UCTOYHH-
Ky Toka. OcHoBHasi cxema noctpoeHust ['CT — TokoBoe
3epkanio | ee coiictBa. Cxemorexauka ['CT Ha Gunossp-
HBIX UM TOJIEBBIX TPAH3UCTOPaX, OCHOBHBIE CBOWCTBA, JI0-
CTOMHCTBA M HEJIOCTATKH CXEM.

3.4. ICTOYHUKH HANPSKEHUS

Onpez[eneHHe HCTOYHUKA HAIIPAKCHHA. OCHOBHBIC
Tpe60BaHI/IH, OpEAbABIISIEMBIC K HUM. CxeMOTeXHHKa HC-
TOYHHKOB HAIIPSXKCHHA U UICTOYHHUKOB OIIOPHOI'O HAITPSKE-
HUs1, OCHOBHBIC CBOﬁCTBa, JOCTOMHCTBA MW HCAOCTATKHU
CXEM.

3.5. TpaHcaaTOpBbI (CXEMBI CIIBHTA)
YPOBHSI

HCO6XOI[I/IMOCTB INPpUMCHCHUSA CXEM CJABUI'a YPOBHSA B
HC. OcHoBHas 3ajla4ya, peuiacMmas ¢ MOMOIIbIO TPAHCIIATO-
POB YPOBHA. CxeMOTeXHHKa TPAHCJIATOPOB YPOBHSA, OC-
HOBHBIC CBOﬁCTBa, JOCTOMHCTBA M HEAOCTATKHU CXCM.

Mopnyas 4.
Cxemomexnuxka
ycunumerneu
4.1. O0mue XapakTepUCTUKH OIle-
PalMOHHBIX YCHIINTENIEH

onepayuoHHblX

Omnpenenenue U yCIOBHBIE 0003HAYECHHS OTNIEPAIIUOH-
HbIX ycunuteneit (OY). CTpyKTypHBIE U yIIPOIIEHHBIE
cxembl cTangapTHbIX OY. Cxema BKIIIOUeHUs. YciaoBue 0a-
nmanca OV.

4.2. OcHOBHBIE CBOICTBa omepa-
IIMOHHBIX YCUIIUTEICH

CaoiictBa uneansHoro OY. JIBa npaBuiia aHaau3a cxeM
BiimoueHus OVY. Cpoiicta peanbHoro OY.

4.3. OcHOBHBIE ITapaMeTphl Omepa-
IIUOHHBIX YCUJIUTEIEH

Koaddurment ycunenus, BXOJHOE U BBIXOJIHOE COIPO-
TUBJICHUS, HAPSDKEHUE CMELEHHUs HYIS U €ro Temiepa-
TYpHBIH apeid, kodpduumeHT BIUSHUS UCTOYHUKA MUTAa-
HUS1, BXOJHOM TOK U €ro TeMIepaTypHbIil Apeild, pa3HOCTb
BXOJIHBIX TOKOB M HX TEeMIIepaTypHbIM apeild, dactora




CANMHUYHOTO YCHUJICHUA, CKOPOCTh HApAaCTaHHWA BBIXOJHOIO
Haps>KCHUs, BpCMA BOCCTAHOBJICHHU .

4.4. Pabora OmepamMOHHOTO YCH-
JUTENS ¢ 00paTHOMN CBSI3BIO

OcCHOBHBIE MAaTEMaTUYECKHUE BBIPAKEHUSA. AMILIUTY/-

HO-yacTOTHas xapakrepuctuka OY. HacToTHas KOppeKIus
oVv.

Monyas 5. Ananozosvie ycmpoti-
CMea Ha 0CHOBE ONEPAYUOHHBIX
ycunumerneu

5.1. JIuneitHble U HETUHEHHBIE
CXeMbl Ha 0a3e onepalMoOHHbIX
YCHIIUTEJICH U METOIBI MX pacyeTa

HHBepTupyromMii 1 HEUHBEPTUPYIOIIUM YCUITUTENH.
TouHblil NOBTOPUTENH HAIPsDKEHUS. MaciTabupyomui
yeunurenb. OcobeHHOCTH cxeM BKiItodeHus OY oT o1HO-
HOJIIPHOTO MCTOUHUKA HanpshkeHus nuranus. CymMupy-
OIMK yerwntens. HenHBepTupyromui cyMmmarop. YCHiu-
TeJb PA3HOCTH. YCHIIUTENb C PETYIUPYEMbIM KO3 PULIU-
€HTOM YCHJICHUS.

[IpeoOpa3oBarenu “Tok-HanpspkeHUE” U “HanpsbKEeHUe-
TOK”. AHaJIOTOBBIN BOJBTMETP MOCTOSTHHOTO TOKA. YCUIIH-
TeNb C peryinupyeMbiM ciBurom ¢assl. Kommnaparop. Jlora-
pubMUYECKUN YCUTTUTEb.

5.2. AxtuBHBIE (PUIBTPHI Ha Oaze
OTIEpAllMOHHBIX YCUIIUTENEH

[TapameTpsl, XapaKTepUCTUKH, Ha3HAuY€HUE (PUIBTPOB.
[IpenmymiecTBa U HEIOCTAaTKH AKTHBHBIX (QHIBTPOB. AK-
TUBHBIE (WIBTPHI HIDKHUX M BEPXHUX YacTOT, IOJIOCOBBIE
U pEeXEKTOpHbIe QUIBTPbl. MeToanKa pacueTa aKTUBHBIX
¢unbTpoB. Beibop anementoB cxembl Ha OV, obGecrnieunBa-
IOIKE 3aJaHHYI0 TOYHOCTh 00pabOTKM CUTHAJIOB.

Moayas 6. Muxpocxemvr CBY
ouanaszona

6.1. OO01ue MoM0KEHUS

TBepnorenbHas anexkrponuka CBY. Apcenua ramms —
OCHOBHOM MaTepuail MOHOJUTHBIX MHKpPOBOIHOBBIX MC.
ToHKoIIIEHOYHBIE W TOJICTOTUICHOUHBIE THOpuaHbie HC.
Mownonutaeie VIC. TIpoGnema BOCIIPOU3BOIUMOCTH U TIO-
BTOPSIEMOCTH PE3YNIBTATOB.

6.2. DnemenTHas 0a3a ANEKTPOHH-
ku CBY

[TaccuBHBIE U aKTUBHBIE JIEMEHTHI, JINHUN Mexcoenu-
HeHuil. MukpononockoBbie JuHud. [laccuBubie CBY ame-
MEHTBI — PE3UCTOPHI, KOHAEHCATOPbI, UHAYKTUBHOCTH. J{u-
onsl CBY nuamazoHa.

6.3. Unrerpanbapie CBY TpaH3u-
CTOPBI

[ToneBwie Tpan3uctopel ¢ O6apbepom IllorTku. [pyrue
Ttunsl TpanzuctopoB CBY nuamnaszona.

6.4. MOHONIWTHBIC HWHTErPAIbHBIC
MHUKPOCXEMBI

Tpan3ucTopHbIEe CTPYKTYpPHI J1s1 MOHOIUTHBIX MC.

Monyasb 7. I[Ipobremvl nogvluierus

cmenenu  unmezpayuu. OcHOBbl
DYHKYUOHAILHOU  2NIeKMPOHUKU.
Mukpocucmemnas ~ mexuwuka — u
HAHO3IEKMPOHUKA.

6.1. IlpoGneMbl NOBBILIEHUS CTe-
IIEHU UHTErpalun

Bapbepsl Ha myTH nepexoaa OT MUKpPO- K HAHOAJIEKTPO-
HuKke. OcOOEHHOCTH HAHOZJIEKTPOHHBIX MPHUOOPOB. HoBbIE

TPAaH3UCTOPHBIC  CTPYKTYPHI: IIOJICBBIC  TPAH3HUCTOPBLI,
TPaH3UCTOPHBI C PE30HAHCHBIM TYHHCIIMPOBAHUCM. KBanro-
BBIC HpI/I60pLI HAHODJJICKTPOHUKH. OI[HO3J'ICKTpOHHBIC

npubopsl. HoBble MaTepuasbl HAHOIEKTPOHUKH.

6.2. OcHOBBI (PyHKIIMOHAJIBHOM
AMEKTPOHUKH

Bo3MoxHOCTH (QYHKIIMOHANBHOM 3JIEKTPOHUKHU. OIe-
MEHTBI aKyCTOXJIEKTPOHUKH. (DyHKIIMOHAJIBHAS IOJIYNPO-
BOJIHMKOBasi 3JekTpoHuKa. [Ipubopsl (yHKIHOHATBHON
IEKTPOHMKH 2-TO MOKOJIEHHUSL.

6.3. MukpocucteMHasi TE€XHUKa M
HAHOXJIEKTPOHHUKA

OcCHOBHBIE HallpaBJIeHUA. YMHAas MbLIb, yMHAs OBEPX-
HOCTb, YMHas cTpykTypa. BU Mukpocucremsl.




4.2. Pazgennbl JMCHUILIMHBI K TPYAOEMKOCTD 110 BUIaM y'{eGHle 3aHATHI (B aKaaeMmuuce-

CKHUX 4Yacax)

Ne Tema Oomas KonTakTHas padora Camoct
n/n TpyAoeM o0yyarommxcsi OATEJIbH
KOCTb, ¢ mpenmoaaBaTejeM ast
BCEro BCEro | JIeKNUH | JafopaT | mpakTud | padora
qacoB OpPHBIE €CKHue 06y‘1310
pa6oTbl | 3aHATHS | IIHXCH
1 2 3 4 5 6 7 8
Mopyas 1 4 2 2 2
Beseoenue. Ocrnosnvie cxemomex-
HUYecKue Hanpasienusi nocmpoe-
HUSL  AHANLO208bIX UHMESPATIbHBIX
cxem
1.1 | OcHoBuble MOHSTHS u|2 1 1 1
OTIpE/ICTICHUS
1.2 | OcHoBHBIE CBOMCTBAa KOMIIOHEHTOB | 2 1 1 1
MHTETPAIBHBIX MHKpocxeM. Oc-
HOBHBIC MMPUHITUIIBI APXUTEKTYPHO-
ro MOCTPOEHUS COBPEMEHHBIX JIH-
HEWHBIX HWHTETPAIBHBIX MHKPO-
CcXeM
Monyas 2 14 4 2 2 10
Jugppepenyuanvusiii kackao (HAK)
KaK OCHOBHASL cXeMa Kackaoa Onisl
UHME2PANbHOU CXeMbl
2.1 | OcHoBHas (Kiaccuveckas) cxema | 9,5 1,5 0,5 1 4
mudpepeHIanIbHOTO Kackaaa
2.2 | IuddepenunanbHplii Kackaa ¢ ak- | 9,5 1,5 0,5 1 4
TUBHOM (IMHAMHUYECKOHN) Harpys-
KOit
2.3 | UlymoBeie cBoiicTBa W mapamerpsl | 1,5 0,5 0,5 1
muddepeHnaIbHOTO KacKkaa
2.4 | Metonpsl moymaun curHaia Ha gud- | 1,5 0,5 0,5 1
(hepeHIaIbHBIN KacKay
Moayas 3 17 7 5 2 10
Ocnosnvle cxembl 6A306bIX U 6CHO-
MO2AMENbHBIX KACKA00E8 aAHAN020-
8bIX UHMESPATIbHBIX CXeM
3.1 | BxonHble KackaJlbl MHTETPAIbHBIX | 3 1 1 2
cXeM
3.2 | Beixoausie KacKagbl nH- | 3 1 1 2
TErpajgbHBIX CXeM
3.3 | UcTounuku Toka (reneparopsl cra- | 4 2 1 1 2
ounsHoro Toka (I'CT))
3.4 | UcTOYHMKM HaNpsHKEHUs 4 2 1 1 2
3.5 | Tpancnsatopel  (cxembl — capura) | 3 1 1 2
YpOBHS
Mopyas 4 8 3 3 5




CxemomexHuxa
ycunumernet

onepayuoHHblX

4.1

OOmtne XapaKTepPUCTUKU
OTIEPAIIOHHBIX YCHIIUTEICH

1,5

0,5

0,5

4.2

OCHOBHBIE CBOMCTBA
OTIEPAIIMOHHBIX YCHIINTEICH

1,5

0,5

0,5

4.3

OcHoBHbIE apaMmeTpsl
OTIEPAIIMOHHBIX YCHIIUTEICH

4.4

PaboTa orepanmoOHHOTO YCHUIHTEIS
¢ 00paTHOM CBS3BIO

Monayas 5
Ananozogvle ycmpoticmea Ha 0CHO-
8 ONepayuUOHHbIX YCuIumenell

36

28

16

12

5.1

JIuHeliHple M HEJIHMHEWHBIE CXEMBI
Ha 6aze OTIepallMOHHBIX
YCUJIUTEIICH U METOJIBI UX pacyeTa

18

14

5.2

AKTUBHBIE QUIBTpPHl Ha 0aze
ONEPALIMOHHBIX YCHIINTENIEH

18

14

MonayJasb 6
Muxpocxemvr CBY ouanazona

6.1

OO01Ime moJIoKEHUS

15

0,5

0,5

6.2

OnemeHTHass 0a3a  AIEKTPOHUKH
CBY

2,5

0,5

0,5

6.3

Huterpanbasie CBY TpaH3ucTopsl

2,5

0,5

0,5

6.4

MouHoIUTHEIC HUHTCIrpajIbHBIC
MHUKPOCXCMBI

2,5

0,5

0,5

Monyas 7

IIpobnemvr nosviwenuss cmeneHu
uHmezpayuu. OcHogwl
@DYHKYUOHANBHOU  91eKMPOHUKUL.
Mukpocucmemnas — mexHuka — u
HAHO3IeKMPOHUKA

20

18

7.1

HpO6J'I€MBI IIOBBIIICHHUA CTCIICHU
HUHTCI'pallun

7.2

OCHOBBI
JIICKTPOHHUKH

(bYHKIHOHATBHOU

6,5

0,5

0,5

7.3

MI/IKpO CHUCTCMHAas
HaHOOJJICKTPOHHKA

TCXHHKA u

6,5

0,5

0,5

Bcero

108

48

16

16

16

60

5. Ilepevyenb y4eOHO-MeTOANYECKOr0 00ecreYeHUs 11 CAMOCTOSATeIbHOH padoThl
00y4YaOIIUXCS M0 TUCHHUILINHE

1. JlerocraeB H.C. MukpocxeMOTEXHUKA. AHAIOTOBass MUKPOCXEMOTEXHUKA [ DJIEKTPOHHBIN
pecypc] : yue6Hoe mocodbue / H.C. Jlerocraes, K.B. UeTrBeproB. — DIeKTpOH. TEKCTOBBIE JaHHEBIE.
— Tomck: ToMckuif TOCYIapCTBEHHBIM YHHBEPCHUTET CHCTEM YIPABICHUS U PAIHOIIEKTPOHUKH,
2014. — 238 c¢. — 978-5-86889-677-4. — Pexxum nocryna: http://www.iprbookshop.ru/72130.html
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2. YUmxma C.H. DrnekTpoHHKa ¥ MUKPOCXEMOTEXHUKA [ DNEKTPOHHBIN pecypc] : ydeOHoe 1mo-
cobue / C.H. Umxkma. — DIeKTpOH. TEKCTOBbIE JaHHbIe. — M. : Y4eOHO-METOIMYECKUN IIEHTP 110
00pa30BaHMIO Ha JKEJIE3HOJOPOXKHOM TpaHcmopre, 2012. — 359 ¢. — 978-5-89035-649-9. — Pe-
xuM poctyna: http://www.iprbookshop.ru/16275.html

3. Tposu I1.E. MukposnekTpoHHKa [NeKTpoHHbIH pecypc] : yaebHoe mocodbue / [LE. Tpo-
SIH. — DJEKTPOH. TEKCTOBbIE AaHHbIE. — ToMck: TOMCKHI ToCy1apCTBEHHbIN YHUBEPCUTET CUCTEM
yhnpaBiieHUsT ¥ paauodnekTpoHuku, 2007. — 346 c. — 2227-8397. — Pexum poctyma:
http://www.iprbookshop.ru/13947.html

4. Tonerckuii B.1. OnepannoHHble YCHIUTENN [DIEKTPOHHBIN pecype] : yueOHOe ocobue
/ B.W. TIonesckuii, E.I. Kacarkuna. — DnekTpoH. TekcToBble qanHble. — HoBocubupck: HoBocu-
OMPCKHI TOCynapCTBEHHBIN TeXHWYecknii yHuBepcurert, 2013. — 27 ¢. — 978-5-7782-2310-3. —
Pexxum nocryna: http://www.iprbookshop.ru/45124.html

5. JIuneliHble yCUIINTENN U aKTUBHbIE (DUIIBTPBI : METOJ. yKa3 K jal. padoram / CTenamkuH
Bnagumup AnaronseBuu, O3epan Csernana [lerposna ; PI'PTYV. - Pazans, 2014. - 64c.

6. ®oH OLIEHOYHBIX CPECTB VISl POBEICHUS MPOMEKYTOYHOM
aTrecTalMu 00y4aIIUXCS M0 TUCHHUILINHE (MO1YJIIO)

6.1. ITacopT (poH/IA OLIEHOYHBIX CPEICTB IO JUCHHUILUIUHE (MOIYJII0)

Ne KonTposupyemblie pa3ieibl (TeMbl) THCHUATNITHHBI Kon xkoutpo- Haumeno-
n/n (pe3yJbTaThl MO pa3aesiam) JupyemMoii BaHUe
KOMIIETEHIIHH | OLlEHOYHOI0
(nyin e€ yacTu) | cpeacrTsa

1 2 3 4

Monayas 1
Beeoenue.  Ocnoeuvie — cxemomexuuueckue  Ha-
npasiieHuss NOCMpOeHUss AHAN0208bIX UHMESPATbHbIX

cxem
1.1 | OcHOBHBIC IOHATHS B ONIPECICHUS OIIK-6, IIK-1 | 3auer
1.2 | OcHOBHBIE CBOWCTBA KOMIIOHEHTOB MHTETPAIbHBIX OIIK-6 3auer

MHUKPOCXCM. OcHOBHBIC MMPUHIUIIBI APpXUTCKTYPHOT'O
IIOCTPOCHHA COBPEMCECHHBIX JIMHEHHBIX HUHTCI'PpAJIbHBIX
MHUKPOCXEM

Mopyas 2
Jugpepenyuanvuiii kackao (/[K) xak ochoenas cxe-
Ma Kackaoa OJisi UHMe2PaibHOl CXembl

2.1 | OcHoBHas (kimaccuueckasi) cxema nuddepeHuaibHo- OIIK-6 3auer
ro Kackaza

2.2 | JuddepennmanbHblii Kackaa ¢ aKTUBHOM (IMHaMu4ye- OIIK-6 3ager
CKOM) Harpy3koi

2.3 | lllymoBble cBoiicTBa M mapaMeTpsl TuddepeHraib- OIIK-6 3ager
HOTO Kackasa

2.4 | Metompl mojauM curHaga Ha auddepeHnnanbHbIHN OIIK-6 3ager
KacKkaj

Monyas 3
Ocnosnvie cxembl 6A308bIX U 6CHOMO2AMENbHBIX KdC-
KAO08 aHAN0208bIX UHIMESPAIbHbLX CXeM

3.1 | BxogHple KackaJbl HHTETPAILHBIX CXEM OIIK-6 3aueT
3.2 | BeIxo/HbIe KacKaJbl MHTETPATbHBIX CXEM OIIK-6 3aueT
3.3 | Mcrouynuku TOKa (TeHeparopbl CTAOMJIBHOTO TOKa OIIK-6 3ager



http://www.iprbookshop.ru/16275.html
http://www.iprbookshop.ru/45124.html

(I'CT))

3.4 | VIcTOYHHMKH HanpsHKSHUs OIIK-6 3ager
3.5 | TpaHcasTOpHI (CXEMBI CIBUTA) YPOBHS OIIK-6 3auer

Mopnyas 4

CxemomexHuka onepayuoHHulX ycunumeneu
4.1 | OOmue XxapaKTepUCTUKH ONEPAllMOHHBIX YCUIIUTEIEH OIIK-6 3ager
4.2 | OCHOBHBIE CBOWCTBA OTIEPAIMOHHBIX YCHIUTEICH OIIK-6 3ager
4.3 | OcHOBHBIE TApaMETPHI OTIEPALUOHHBIX YCHIUTEICH OIIK-6 3ager
4.4 | PaboTa OmNEpalMOHHOTO YCHWJIHTENSI C OOpaTHOW CBS- OIIK-6 3ager

3bI0

Moayas 5

. Ananozcosvie ycmpoiicmea Ha 0cHO8e ONepayUOHHbIX

ycunumernetu

5.1 | JluneitHple u HenWHEWHBIE cXeMmbl Ha 0aze omeparm- | OIIK-6, I1IK-2 | 3auer
OHHBIX YCHJIUTEINIEH U METO/IbI UX pacyera

5.2 | AktuBHble QuiusTpel  Ha ©0Oaze omeparnmoHHBIX | OIIK-6, [IK-2, | 3auer

YCUJINTENIEH I1K-5

MonayJasb 6

Muxpocxemvr CBY ouanazona
6.1 | OOmwme MoOKEHUS OIIK-6 3ager
6.2 | DnemenTtHas 6a3a snexTpoHuKH CBY OIIK-6 3aver
6.3 | Unrerpansusie CBY Tpan3uctopsl OIIK-6 3aver
6.4 | MOHOIUTHBIC HHTETPATBHBIC MUKPOCXEMBI OIIK-6 3auer

Monyasb 7

Ilpobnemsvr  noevluilenuss cmenewu  UHMeLPAYUU.
OcHosbl pyHKyuoHanvHol snekmponuxu. Mukpocuc-
MemMHas MexXHUKA U HaHOIJIeKMPOHUKA.

7.1 | IIpoGnemMbl MOBBIIICHHUS CTENIEHH MHTETPAllUN OIIK-6, I[TK-1 | 3ager
7.2 | OcHOBBI (hYHKITMOHAIBHOU JICKTPOHUKHU OIIK-6 3auer
7.3 | MukpocucTeMHasi TeXHUKA U HAHOAJIEKTPOHHUKA OIIK-6 3auer

6.2. TunmoBbIe KOHTPOJIbHBIE 32IaHNS WM HHbIE MATEPHAJIbI
6.2.1. TunoBble 3aJaHUA IJIAA CAMOCTOSITEILHOI padoThI
UreHue, aHAJIU3 U KOHCIICKTUPOBAHUE HAYYHOH JINTEPATYpPhI 110 TEMaM U IpodiieMaM Kypca.
OTBeThI HAa KOHTPOJIBHBIE BOMPOCHI U PEIICHHE 3a/1a4 U3 y4eOHHKA.
KoncnexkrupoBaHue, aHHOTUPOBAHUE HAYYHBIX MYOTUKAIUH.

Kpurtepun oneHuBaHns KOMIETEHINH (Pe3yJbTaTOB)

1). YpoBeHb ycBOEHUS MaTepuania, IpeaycCMOTPEHHOTO MPOTrpaMMOii.

2). YMeHue aHalIu3upoBaTh MaTepual, yCTaHaBIMBAaTh PUUMHHO-CIIECTBEHHBIE CBS3U.
3). OTBeThI Ha BOIPOCHI: MOJHOTA, ApIYMEHTUPOBAHHOCTb, YOSKICHHOCTb, YMEHHE

4). KauecTBO 0TBeTa (€r0 CTPYKTYpa, IOTHYHOCTD, YOEKIEHHOCTh, 001t SPYAUIIH)
5). Ucnonb30BaHKe TOMOIHUTEIBHONW TUTEPATYPhI IPHU MOATOTOBKE OTBETOB.

YpoBeHb OCBOCHHSI 3HAHWW, YMEHUN M HaBBIKOB IO JUCIUIUTUHE OIEHHBAeTCs B Qopme
OAJILHOU OTMETKU:
OuneHka «3a4TEHO0» BBICTABISETCS CTYIACHTY, KOTOPBIA MPOYHO YCBOWJ MPEAYCMOTPEHHBIN
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IIPOrpaMMHBIN MaTepHUAIL; IPABUIIBHO, apTYMEHTUPOBAHO OTBETUII HA BCE BOIIPOCHI, C IPUBEACHUEM
IIPUMEPOB; MOKa3all INYOOKNE CUCTEMATU3MPOBAHHbIE 3HAHUS, BIAJAECET IPUEMaMU PACCYXKACHUS U
COIIOCTABJISIET MAaTepUall U3 pa3HbIX UCTOYHUKOB: TEOPUIO CBA3BIBACT C IIPAKTUKOM, APYTMMH TEMa-
MU JIaHHOTO Kypca, IPYTUX U3y4aeMbIX MIPEIMETOB; 0e3 OMNOOK BBIMOIHIII TPAKTUIECKOE 3a/JaHHeE.

OO0s3aTenbHBIM YCIOBUEM BBICTABICHHON OLIEHKU SIBIISIETCA IpaBWJIbHAs pedb B ObICTPOM
WM YMEPEHHOM TeMIIe. /[OTIOIHUTEIbHBIM YCIOBUEM ITOJIYYEHHS OLICHKH «3a4TEHO» MOT'YT CTaTh
XOpPOUIME YCHEXU MPHU BHIIOJHEHUH CaMOCTOSITEIbHOM M KOHTPOJIbHON paboThl, CUCTEMAaTHYECKas
aKTHBHAs pabOTa HA CEMHUHAPCKUX 3aHATHSIX.

OneHka «He 3aYTEeHO0)» BBICTABIISIETCS CTYACHTY, KOTOpbIH He cripaBuiics ¢ 50% BonpocoB u
3aJlaHuil OmiieTa, B OTBETAX Ha JIPpyrHe BONPOCH! JOMYCTHII CyllecTBeHHbIe omnOku. He MoxeT oT-
BETUTH Ha JIONOJHUTEIIBHBIE BOIIPOCHI, MPEIJIOKEHHBIE NpenoaasareneM. LlenocTHoro npeacrasie-
HUS O B3aMMOCBS35IX, KOMIIOHEHTAX, 3Tarax pa3BUTHUS KYIbTYphl y cTyeHTa HeT. OueHuBaercs Ka-
YECTBO YCTHOW M IMMCBMEHHOW pe4H, KaK U IPH BBICTABICHUH ITOJIOKUTEIIBHON OLICHKU.

6.2. TUNOBBIE KOHTPOJILHBIE 3aJaHUS MU HHbIE MATEPHAJIBI
6.2.1. TunoBble 3aJaHUsI VIs1 CAMOCTOSITEILHOI PadoThI
UreHue, aHAIIN3 U KOHCTIEKTUPOBAHNE HAYYHOH JIMTEPATypHI IO TEMaM U MpoodiieMaM Kypca.
OTBeTHI Ha KOHTPOJIFHBIE BOMTPOCHI U peIIeHHEe 3a1a4 U3 Y4eOHUKA.

KoncnexrupoBaHue, aHHOTUPOBAaHUE HAYYHBIX MYOTUKAIUH.

.6.2.2. IlepevyeHnb 1a00PaATOPHBIX PA0OT M BONPOCOB /15l KOHTPOJISA

No pa-

60ThI
1 HccnenoBanne HeMHBEPTHPYIOLIMX YCHJIUTelell Ha onepanioOHHOM

ycuiuTese

1. OnepanvoHHBIM YCUIUTEb: OMpPEACIICHUE, O0IHUe XapaKTEePUCTHUKH, TTOHATHE

uneanbHoro OV u ero omnyue OT peaibHoro.

2. OmnepallMOHHBIM YCHJIMTENb: JBa IpaBwia aHanuza OV, cxema BKIIOYCHHS,

ycioBue O6ananca OV.

3. OcnoBuble napameTpsl OY: k03pHUIUEHT YCUIICHHS, BXOJHOE U BBIXOJIHOE CO-

MIPOTUBJICHUS.

4. TounoctHeie mapameTrpbl OY: HanpsDKEHUE CMEIICHUS HYIS U KO3 HIueHT

BIIUSTHUSL UCTOYHUKA MMUTAHUS.

5. Tounoctuble mapamerpsl OY: TemneparypHblil Apeii¢ Hanps>KeHUs CMElleHus,

BXOJIHOM TOK, Pa3HOCTh BXOJHBIX TOKOB, TEMIIEpPATypHBIA Apeii(] BXOTHBIX TOKOB

Y Pa3HOCTHU BXOJHBIX TOKOB.

6. Jlunamuueckue mapamerpsl OY: yacTtoTa €IMHUYHOTO YCUJIEHUS, CKOPOCTb

HapacTaHUs BBIXOJIHOTO HAMpPSKEHUs, BpEMsI BOCCTAaHOBIICHHUS.

7. PaboTa onepalioOHHOTO yCcUJIMTENs ¢ oOpaTHOM cBs3bio. Koadduuuent nepe-

Ja4u 0OpaTHOM cBsA3H, ko3P puuMeHT yeuneHnus OY ¢ yuetom oOpaTHOM CBS3H, UX

CBA3b B uacanbHoM OY.

8. HacrotHas xoppekuus OY.

9. AMIIIUTYIHO-4acTOTHas Xapakrepuctuka OV.

10. CrpykTypHBI€ cXeMbl cTaHapTHEIX OVY.

11. HeunBeprupyrouwmii ycunutens Ha OY. Koaddunuent ycunenus, BxogHoe u

BBIXO/IHO€ COIPOTUBIICHMUS.

12. Yeunurenp-OBTOPUTENL HA ONEPAIMOHHOM YCHUJIUTENE: OCHOBHBIE MTapameT-

pBl U XapaKTEPUCTUKH.

2 Hccnenopanne MHBepTHPYOIIMX YCHINTeNel HA ONEPAllMOHHOM YCH-

JINTeJIe

HasBanue maboparopHoii pabOThI 1 BOIIPOCHI JJIsl KOHTPOJIS
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1. NuBeptupytomuii ycunutenb Ha OY. KoaduiueHT ycunaeHus, BXOJIHOE U BbI-
XOJIHO€ COIPOTUBJICHMUS.

2. [IpeoOpazoBarens Tok-HanpspkeHue Ha OY.

3. IlpeoOpazoBarens HampsbkeHHE-TOK Ha OY. BONBTMETp MOCTOSHHOTO TOKAa Ha
oVv.

4. NuBeprupyromuii cymmarop Ha OV.

5. HeunBeprupytouuii cymmarop Ha OY.

6. AHanoroBblil BeluuTaTens Ha OV.

7. AnanoroBblil uuTerparop Ha OV.

8. Ananorossiii quddepennunarop Ha OV.

9. Yeunurens ¢ peryaupyeMbiM caBurom ¢asst Ha OY.

10. Yeunurens ¢ peryaupyeMbeiM KodduurenTom ycunenus Ha OVY.

11. Komnaparopst Ha OY.

12. Jlorapumupyronuii ycunurens Ha OV.

HccnenoBanne akTUBHBIX QUIBTPOB HUKHUX M BEPXHUX YACTOT HA oNepalu-
OHHOM yCHJIUTeJIe

. AKTUBHBIE QUIBTPHI: TPEUMYIIIECTBA U HEO CTATKHU.

. OcHoBHbIe Bub! GuiabTpoB U ux AUX u OUX.

. OCHOBHBIE XapaKTEPUCTUKH aKTUBHBIX (PHIIBTPOB.

. [Topsimox ¢unsrpa u ero BiausiHue Ha AUX.

. HobpoTtHOCTH rbTpa u ero BiusiHue HA AUX.

. AkTHBHBIE QUIBTPHI HIDKHUX 9acTOT |-ro mopsiaka.

. AKTUBHBIE (QMIBTPHI HIPKHUX YacTOT 2-TO TOPSIKA.

. AKTUBHBIE (QWIBTPHI HIPKHUX YacTOT 3-TO MOPSIKA.

9. AkTuBHBIE (GUIBTPHI BEPXHUX YACTOT 1-TO MopsiaKa.

10. AkTUBHBIC (PUIBTPHI BEPXHUX YACTOT 2-TO TOPSJIKA.

11. AxtuBHBIC (QUIBTPHI BEPXHUX YACTOT 3-TO TOPSIKA.

12. AxtuBHBIE (PUIBTPHI HIDKHUX 4acTOT. CXEMOTEXHUKA HU3KOJAOOPOTHBIX (BHITh-

TpoB. AUYX 1 ®UX.

13. AkTtuBHbBIE QUIBTPHI HIHKHUX 4acTOT. CXeMOTEXHUKA CPEIHEN00OPOTHBIX (PHIIb-

TpoB. AUX 1 ®UX.

14. AxTtuBHBIE (PUIBTPHI BEPXHUX 4acTOT. CXeMOTEXHUKA HU3KOJA0OPOTHBIX (DUIIh-

TpoB. AUYX 1 ®UX.

15. AxtuBHBIE QUIBTPHI BEpXHUX 4aCTOT. CXEMOTEXHUKA CPEIHEOOPOTHBIX (PHIIb-

TpoB. AUX 1 ®UX.

0O ON LN B~ W —

HccnenoBanne 1monocoBoro U peskeKTOPHOI0 aKTHBHBIX (GHJIBTPOB Ha omepa-
HMOHHOM yYCHJINTeJIe

1. ITonmocoBo#t HU3KOAOOPOTHBIN HUIETp HA OV.

. [lonocoBoii cpeanenoOpoTHsIit punstp HA OV.

. [lomocoBoii BeICOKOO0OPOTHBIN (husTp Ha OV.

. AxTuBHBIE OJI0COBBIE UIbTpbl. AUX u PUX.

. PexxexTopHbIil HU3K0100POTHBIHN GuisTp Ha OY.

. PexxexTopHslil cpeHenoOpoTHbIN puiasTp Ha OY.

. PexxekTopHBIil BBICOKOA0OpOTHBIN (uiibTp Ha OV.

. AxTHBHBIE pexxekTopHbIe GuiabTpsl. AUX 1 OUX.

. [IpuHIIMNBI BBIOOpA SIEMEHTOB U pacyeTa aKTUBHBIX (PUIBTPOB.

O 0 JN n W
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6.2.3. [lnan npakTHYeCcKHX 3aHATHI

1. Pemenue 3amau mo Tteme «Juddepenumansueni xackan (AK) xak ocHoBHas cxema
KacKaJa JJIs UHTETPaIbHON CXEMBI».

2. Pemenue 3a1a4 o teme «MICTOYHUKM TOKa (TreHepaTopbl CTAOUIBHOTO TOKA)».

3.Pemenne 3amau no temam «VcTouHMKM HanpspkeHUs» U « TpaHCHSATOpPBI (CXEMbI CIIBUTA)
YPOBHS».

4. Pemrenue 3aja4 1o teme «JIMHelHbIe U HENMHEMHbIE CXeMbl Ha 0a3e onepaluOHHBIX yCH-
JUTENIeN»: pacyeT MHBEPTUPYIOLIETO0 W HEMHBEPTUPYIOIIETO YCUJIMTENEH, TOYHOTO MOBTOPUTEINS
HaNpsHKCHUs, MAaCIITAOUPYIOIIETO YCHIIUTEINS, YCUIIUTENS C PEryIupyeMbIM ko3 puuneHTom ycu-
JICHUS.

5. Pemenue 3ana4y no reme «JIuHelHbIE U HEIMHEWHbBIE CXEMBbl Ha 0a3e ONepaluOHHbIX YCH-
JUTENeN»: pacueT CyMMUPYIOILIEro YCUJINTENS, HEMHBEPTUPYIOLIEr0 CyMMaropa, yCUIIUTENs pas-
HOCTH.

6. Pemrenue 3amad mo reme «JIMHeliHbIe 1 HETMHEWHBIE CXEMBI Ha 0a3e OTepannoOHHBIX YCH-
JTUTENE»: pacyeT mpeoOpa3oBaTens “TOK-HApsHDKeHUE” W “HaNpsHKEHHUE-TOK, aHAJIOTOBOTO BOJIb-
TMETpa MOCTOSHHOTO TOKA, YCUJIUTEINSI C PErylIupyeMbIM CABUTOM (ha3bl, KOMIIaparopa, Jorapud-
MUPYIOLIEr0 YCUITUTENS.

7. Pemenne 3amga4 mo teMe «AKTHBHBIC (PHIIBTPHI Ha 0a3e OMEPAIMOHHBIX YCHIIUTEIICH:
pacueT GUIBTPOB HIHKHUX M BEPXHUX YACTOT, OJOCOBBIX U PEIKEKTOPHBIX (DUIBTPOB.

8. KonTpoJsibHOE 3aHsTHE

Ilepeuenb yueOHOI JJUTEpaTYPbl, HEOOXOAMMOM IJIA IPOBEACHUS MPAKTUYECKUX 3aHATHIA :

1. [Tonesckuii B.1. OnepanyionHpIe yCUITUTEIN [ DIEKTPOHHBINA pecypc]: yueOHoe o cooue /
B.U. Tlonesckuii, E.I'. Kacarkuna. — DnekTpoH. TekcToBble nanHble. — HoBocubupck: HoBocu-
OMpPCKUI TOCYIapCTBEHHBIM TeXHUYECKui yHuBepcuret, 2013. — 27 ¢. — 978-5-7782-2310-3. —
Pexxum noctyma: http://www.iprbookshop.ru/45124.html

2. COOpHHK 3a7a4 O AIEKTPOTEXHUKE U IJIEKTPOHUKE [DNEKTPOHHBIN pecypc]| : yueOHOe
nocobue / F0.B. bmanpiko [1 1p.]. — DNEKTpOH. TEKCTOBBIEC JaHHBIe. — MUHCK: Boimaiimas mko-
Ja, 2013. — 478 C. — 978-985-06-2287-7. — Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/20262.html

3. CutnukoBa C.B. COopHUK 3a7a4 MO JUCIUIUIMHE «DJEKTPOHUKA» [DIEKTPOHHBIN pe-

cypc] : yuebHO-MeToauueckoe nmocooue / C.B. CuraukoBa, A.C. ApedbeB. — DJIEKTPOH. TEKCTO-
BbIe jaHHble. — Camapa: [T0BOJDKCKUI TOCYAapCTBEHHBIN YHUBEPCUTET TEICKOMMYHHKAIIMNA U HH-
dhopmaTuku, 2016. — 60 C. — 2227-8397. — Pexum JOCTYyTA:

http://www.iprbookshop.ru/71877.html

4. DnexkTpoHUKa U MHKpocxemoTexHuka : (C6.3amay / Ckapxena Bramumup AHTOHOBUY,
Cenbko Buranumii iBanosuy ; Iloa pen.Kpacnonpommunoit A.A. - Kues:Bpima mik., 1989. - 232c¢.

5. JluneiiHble yCUIUTENU U aKTUBHBIE (DUIIBTPHI : METOA. YKa3 K jab. pabotam / Crenamkux
Brnagumup AnatonbeBuy, O3epan Ceernana [lerposna ; PI'PTY. - Psa3ans, 2014. - 64c.

6.2.4. Bonipocsl k 3a4eTy
1. Uro takoe uHTerpaibHas Mukpocxema (MC)? Kakue OviBator UC? Oynkuuu MC?
Uro BxoautT B ux cocraB? Knaccudukamnus mo ypoBHIO CIOKHOCTH. YPOBHH CXEMOTEXHHYECKOTO
npencrasinenust UMC.

2. OcHOBHBIE CBOHCTBA KOMIIOHEHTOB MHTETPAJIbHBIX MUKpOcxeM. OCHOBHbIE MPUHIU-
bl APXUTEKTYPHOTO MOCTPOEHHS COBPEMEHHBIX JINHEHHBIX HHTETPATbHBIX MUKPOCXEM.
3. [MpunnunuaneHas cxema auddepenunanbaoro kackaga (AK). [Mapadasubiit u cun-

¢ba3HbIii cUrHaNBlL, KO(POHUIMEHTH YCUJICHHS, OTHOCUTENIbHOE ociiabieHue cuH(pa3HOro CHUTHaa.
ITouemy JIK siBisieTCSl OCHOBHOM CX€MOM KacKaza JJisl HMHTErpalbHON CXEMBbI?
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4. [IpoxoxHas xapakrepucTika TudQepeHIaIbHOro Kackaaa U ee CBOIMCTBa.

o. CpoiictBa muddepennuanbHoro kackana (JK): nuHamMmuyeckuil quamas3oH, JBYXCTO-
pOHHEe OrpaHHYCHHE, KPYTU3HA IPOXOAHOM XapaKTePUCTUKU. BiusHue BeTUYHUHBI U CTAOMIBHOCTH
I'CT na ycunurensnble cBoiictBa JIK.

6. Bxonnoe compoTuBieHrne u kodhGUIMEHT nepenadn qudGepeHnaibHOro Kackaa
(K). Ocobennoctr paboThl B MUKpOpexume. JlnHamMudeckas Harpyska. Koadduiment nepenadu
K ¢ nnHaMH4YeCcKoil Harpy3Kou.

1. Mertoab! nosaun curHasia Ha auddepeHmanbHblil Kackan. JlocToMHCTBa U HENo-
crarku. TpeboBanus k nctounuky toka (I'CT).

8. IymoBsie mapameTpsl AuddepeHnnanbHOro Kackaia.

9. Uctounuku Toka (I'CT): onpenenenue, Ha3HaueHUE, IBE OCHOBHbIE cXeMbl. CI10coObI
MOJIyYEHUS annpoKCUMAIMK HCTOYHHUKA TOKA, OJIM3KOTO K UAECATILHOMY.

10.  OcnoBHnas cxema ['CT Ha OuMONSIpHBIX TpaH3UCTOpaX. [IpuHIMIT pabOTHl «TOKOBOTO
3epKajia.

11.  McTo4HMK TOKa C TMOJHBIM CMEIIEHUEM: IPUHIUINAIIbHAS CXeMa, IPUHIUI paboThI,
JOCTOMHCTBA U HEIOCTaTKH.

12. HcTouHWK TOKa C PEe3UCTOPHBIM CMEIICHHWEM C MacIITaOMPOBAaHHEM H C PE3HCTOP-

HBIM CMCHICHHUEM JJId CXEM C MaJIbIMU TOKaMH: IMMPHUHIOHUIIMAJIBHBIC CXEMbI, IMMPHUHIIUII pa60TLI, 0-
CTOMHCTBA U HEAOCTATKH.

13. HcrouHukn TOKa Ha TOJIEBBIX TpaH3UCTOpax. [IpuHIMMIHAIBHBIE CXEMBI, TIPUHITHIT
paboTsl, focTonHcTBa U Henoctarku. [Ipumenenne I'CT B kauecTBe AMHAMUYECKOW HArpy3KH.
14.  Hcrounuku HampspkeHus. TpeOoBaHUS K MCTOYHMKAM HANpsOHKEHHS U MCTOYHUKAM

OTIOPHOTO HamnpspKeHUs. VICTOYHWK HampshKeHUS Ha SMUTTEPHOM TOBTOPHUTEINE: MPUHIUMTHATIbHAS
cxema, IPUHITUI PabOThI, JOCTOMHCTBA U HEJOCTATKH.

15. Hcrounnky HanmpspKeHUS Ha CTAOMIIMTPOHE W TUOMHOM 1enouke. [IpuHIMnuanbabie
CXEMBI, IPUHIIAT pabOThI, JOCTOMHCTBA U HEIOCTATKH.

16. Hcrounnk HampspkeHHsT HA OCHOBE TPAH3MCTOPHOTO MpeoOpaszoBarenis (¢ mapali-
nenpHOM OC). [IpuHIIMNIMANTBHAS cXeMa, TPUHITUI paboThl, JOCTOMHCTBA U HEAOCTATKH.

17. HcToYHMKN OTOPHOTO HaNpsDKEHHs: OCHOBHOE TpeOOBaHWE M CIIOCOOBI €ro JIOCTH-
xeHus. O01acTy MPUMEHEHUs UCTOYHHKOB OIOPHOTO HampspkeHus. [IpakTudeckrne cXembl UCTOY-
HUKOB OTIOPHOTO HAMPsHKEHUS, PUHITUI PaOOTHI, TOCTOMHCTBA M HEJIO CTATKH.

18. Cxembl casura (TpPaHCIIATOPBI) YPOBHS: ONpeEaeieHUE, HEOOXOAMMOCTh, OCHOBHBIE
3amaun. CxeMa cIBUTa YPOBHS Ha PE3WCTUBHOM JCIUTENE: MIPUHIUITHATIBHAS CXeMa, IIPUHITUIT pa-
0OTEI, JOCTOMHCTBA U HEJOCTATKH.

19.  Cxewmsl capura (TpaHCIsITOpa) YPOBHS Ha CTAOMIIMTPOHE U C UCIOJIB30BAHUEM JHO/I-
HOW IETOYKH: MTPUHITUITHATIBHBIC CXEMBI, TIPUHIIMIT PA0OTHI, IOCTOMHCTBA M HEMIO CTATKH.

20.  Cxemsbl ciBura (TPaHCIATOPA) YPOBHS C UCIOJIb30BAHHEM KOMOWHAIIMU PE3UCTHBHO-
ro kackaaa u ['CT: npuHIHMnuanbHas cxema, MPUHIKII pabdoThl, 10CTOMHCTBA U HEJIO CTAaTKH.

21.  Omnepaumonnsiii ycunurens (OY): ompeneneHue, yCIOBHbIE 0003HAYEeHHs, OOIIHE
XapaKTEePUCTUKH, CXeMa BKIIFOYCHHUS, YCIOBUE OaaHca.

22. Onepanuonnsiii yeunurens (OY): nonarue uaeansHoro OY U ero 0CHOBHBIE CBOM-
ctBa. /[Ba mpaBuna ananuza OY. Otimune peagbHoro OY oT uaeansHOro.

23.  CTpyKTypHBIE CXeMbI CTAaHIAPTHBIX OmepanuoHHbIX ycunutenei (OY). Hasnauenue
BXOJSIIMX B HUX KackaJoB. OTIUuMe IByXKAaCKaJHOU U TPEXKACKaHON MOJENH.

24.  OcHOBHBIE TapaMETPhI OTIEPAITUOHHOTO YCHITUTEINSL.

25.  PaGora onepanuonnoro ycunurens (OY) ¢ oOparHoii cBa3bio. Koaddunuent nepe-
nagu oopatHO# cBs3H, KodhdunmeHT ycunerus OY ¢ ydeTom 0OpaTHOMN CBSI3HM, UX CBSI3b B Ucallb-
HoM OV.

26.  AMIUIMTYTHO-4acTOTHAs XapaKTepucTuka omeparuoHHoro ycumutens (OY). Ceszb
K03((uIeHTa yCHuIIeHUs ¥ oJI0Ckl ponyckanus OV.
27. Bompochkl yCTOMUMBOCTH ONEpAIMOHHBIX YCHUJIHMTEJIEeH. YCIOBHE YCTOWYMBOCTH U

BHYTPEHHS KOPPEKLUS.
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28.  HeunBeprupymolue yCHJINTENIb W MOBTOPHTEIbh Ha OnepannoHHOM ycuiurtene. Ko-
3 PUIHMEHT YCUTICHHS, BXOJTHOE U BBIXOJJHOE CONPOTUBIICHHUS. JJOCTOMHCTBA U HEOCTATKHY.

29.  MHBepTupylOIIMH YCHIUTENIh Ha onepanuoHHOM ycunutene. Kosdduumenr ycuie-
HUS, BXOJTHOE U BBIXOJHOE CONPOTUBIIEHUS. JJOCTOMHCTBA U HENOCTATKU.

30.  IIpeoOpazoBarenb TOK-HAMPSHKCHUE HA ONEPAIIHOHHOM YCHUITUTEIIE.

31.  IlpeoOpazoBarenp HampsHKEHUE-TOK Ha OMNEpAIMOHHOM ycwiuTene. Boiasrmerp mo-
CTOSIHHOTO TOKa.

32.  Cymmaropsl Ha OTIEpAIlHOHHOM YCUIJIHTEIIE.

33.  AHaNOTOBBII BEIYUTATENH HA ONIEPAIIIOHHOM YCHITUTETIE.

34.  AnanoroBbie UHTETpaToOp U T PepeHIINaTOP HA ONEPATMOHHOM YCHIIUTEIIE.

35. Yeunutens ¢ perylupyemMbIM CIBUTOM (a3bl Ha ONIEPALIMOHHOM YCHIIUTEIE.

36. Yeunutens ¢ perynupyeMbiM k03((GUINEHTOM YCUIICHHS Ha ONEPallMOHHOM YCHIIU-
Tene.

37. Kommaparops! Ha onepalluOHHOM YCHIIUTENE.

38. JlorapudmMupyromuii yCHJIMTENb Ha ONIEPAI[MOHHOM yCUJTUTEIE.

39.  AKTuBHBIE QWIBTPBI: MPEUMYIIECTBA M Hemoctarkd. OCHOBHBIE BUABI (DHIIBTPOB U
UX OCHOBHBIE XapaKTEPUCTHKHU.

40. [opsinox ¢unsrpa u ero BaussHue Ha AUX n ®UX. JloOpoTHOCTH (uiIbTpa U €ro
BiusiHuEe Ha AUX.

41.  TlpuHUunbl NPOEKTUPOBAHUS aKTUBHBIX GuinbTpoB. [lepenarouHas xapakTepucTHKa,

onpeaenenne AUYX n @YX u3 nepenatoyHoi XxapakTepucTHKU. MeToinka pacueTa akTUBHBIX (PUITh-
TPOB.

42.  AKTHUBHBIC HU3KOJI0OPOTHBIC (DUIBTPHI HIDKHUX 4acTOT 1-0ro, 2-0ro u 3-0ro mopsaka
Ha ONEpaMOHHBIX yeuiauTensax. CxemorexHuka u AUX.

43.  CpeaHemoOpOTHBIN W BBICOKOJIOOPOTHBINM (DUIBTPHI HUKHUX YaCTOT Ha OMEparfdoH-
HbIX ycriuTessix. CxemorexHuka u AYX.

44,  CXeMOTEeXHUKa CpeIHENOOPOTHHIX (PMIBTPOB HIKHUX YaCTOT 2-0T0 MOPSIKA HA OTe-
pauroHHbIX yemuTeasax. AUX n ®YX.

45.  AKTUBHBIE HU3KOAOOPOTHBIE (PUIBTPHI BEPXHUX YacTOT 1-0ro0, 2-0r0 M 3-0r0 HOopsi-
Ka Ha omlepanMoHHbIX ycunurtelsix. Cxemorexuuka u AUX.

46.  CxemMOTeXHHMKAa CpeAHENOOPOTHBIX (DUIBTPOB BEPXHHX YAacTOT 2-0ro MopsaKa Ha
onepanuoHHbIX yeunurensx. AUX n OUX.

47. HuskomoOpoTHBIN, CpeaHEeN0OpOTHBI U BBICOKOJOOPOTHBIM IOJIOCOBBIE aKTHBHBIC
(UIBTPHI HA OTIEPAIMOHHBIX yeruuTelsax. CxemorexHuka u AUX.

48.  CpeanemoOpOTHBIN MOJOCOBOW AKTUBHBIM (PUIBTP HA OMEPAMOHHOM YCHIIUTEINE.
Cxemorexunka, AUX n OUX.

49.  HuskogoOpoTHBIH, CpeaHETOOPOTHBIN 1 BRICOKOJAOOPOTHBIN PEKEKTOPHBIE aKTHBHbBIC
(GuUIBTPHI HA OMEPAIMOHHBIX yeunuTeasax. CxemorexHuka u AUX.

50.  CpenHenoOpOTHBIN PEKEKTOPHBIN aKTUBHBIM (GUIBTP HA ONEPALMOHHOM YCHIIUTEIE.
Cxemorexunka, AUX n OUX.

51. [TpuHIMMBI BBIOOPA AIEMEHTOB U pacuyeTa aKTUBHBIX (PUIIBTPOB.

52. BxomHble Kackaabl OMEparMOHHBIX YCHIIUTEIEH: OCHOBHBIE TPEOOBaHUS, THIIOBBIC
CXEMBI.

53. Brixo/iHbIe KackaJbl OTMEPAIMOHHBIX YCUJIUTENEH: OCHOBHBIE TPeOOBaHUs, MPAKTH-
YECKU CXEMBI.

54, [TpoGneMbl MOBBINIEHUS CTeIEHN UHTEerpaui. OT MUKPO- K HAHODIIEKTPOHUKE.
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7. IlepeyeHb OCHOBHOI U 10NOJTHUTEIbHOM y4eOHOI JUTEpaTyphl,
He00X0AMMOii 115l 0CBOEHUS TMCUMILIUHBI (MO1YJIs1)

OcHoBHas1 yueOHas1 IuTepaTypa:

1. JlerocraeB H.C. MukpocxemoTexHruKa. AHaJI0TroBasi MUKPOCXEMOTEXHHUKA [ DJEKTPOHHBIH
pecypc] : yue6Hoe mocobue / H.C. Jlerocraes, K.B. UerBeproB. — DJIEKTPOH. TEKCTOBBIC JaHHEIE.
— Tomck: TomMCKMiI rOCYNapCTBEHHBI YHMBEPCUTET CHUCTEM YIPABICHHUS U PaJAHOIIEKTPOHUKH,
2014. — 238 ¢. — 978-5-86889-677-4. — Pexum noctyna: http://www.iprbookshop.ru/72130.html

2. Ymxkma C.H. DnekTpoHrKa 1 MUKPOCXEMOTEXHHKA [ DJIEKTPOHHBIN pecypc] : yueOHoe mo-
cobue / C.H. Umkma. — DIeKTpOH. TEKCTOBbIE JaHHBbIe. — M. : Y4eOHO-METOMMYEeCKUNA IIEHTP 110
00pa30BaHMIO Ha JKEJIE3HOJOPOXKHOM TpaHcmopre, 2012. — 359 ¢. — 978-5-89035-649-9. — Pe-
xuM poctyna: http://www.iprbookshop.ru/16275.html

3. Tposia IL.E. MuxkposnekrpoHuka [nekrpoHHsIi pecypce] : yuednoe nocoodue / [LE. Tpo-
SIH. — DJEKTPOH. TEKCTOBbIE AaHHbIe. — ToMck: TOMCKHII TOCy1apCTBEHHbIN YHUBEPCUTET CUCTEM
yhpaBiieHUsT W paauodnekTtponuku, 2007. — 346 c. — 2227-8397. — Pexum poctyma:
http://www.iprbookshop.ru/13947.html

4. Ionesckuii B.W. Onepannonubie yCUauTeMn [DIEKTPOHHBINA pecypc] : yaeOHoe mocodue
/ B.W. Tlonesckuii, E.I. Kacarkuna. — DnekrpoH. TekcToBbie nanHble. — HoBocubupck: HoBocu-
OMpPCKHII TOCynapCTBEHHBIH TeXHWYeckuii yHuBepcurert, 2013. — 27 ¢. — 978-5-7782-2310-3. —
Pexxum nocryma: http://www.iprbookshop.ru/45124.html

5. JIuHeiHbIe yCUIIUTENN U aKTUBHBIE (DUIIBTPHI : METOJ. yKa3 K j1a0. padoTtam / CTenamkun
Brnagumup AnatonbeBny, O3epan Ceernana [lerpoBna ; PI'PTY. - Pa3ans, 2014. - 64c.

JonmosHuTe/IbHAS YUeOHAsl JIUTEpaTypa:

1. MukpocxemoTexHuka : Yueb.mocobue mis By30B / Anekcenko Anpapei [eHHampeBud,
[Harypun Urope MBaHoBHY. - 2-¢ 3. ,mepepad.u noi. - M.:Paauo u cBs3e, 1990. - 496¢.

2. Ynepux Turtne [NomynpoBoannkoBas cxemorexauka. Tom I [Dnexrponnsiit pecype] / Tut-
ne Ynepux, lllenk Kpucrod. — Dnekrpon. tekcroBeie naHHbie. — Caparos: [IpodoOpazoBanue,
2017. — 826 c. — 978-5-4488-0052-8. — Pexum gocryna: http://www.iprbookshop.ru/63579.html

3. Vuepux Tutne I[lomympoBomunukoBas cxemorexHuka. Tom II [DmekrponHsbrii pecypc] /
Tutne Ynepux, llenk Kpucrod. — Dnexrpon. TekcroBbie nanneie. — CaparoB: IIpodobOpasona-
HHE, 2017. — 940 C. — 978-5-4488-0059-7. — Pexxum JIOCTYyTIA!
http://www.iprbookshop.ru/63580.html

4. COOpHHUK 3a/1a4 IO 3JICKTPOTEXHUKE M AIEKTPOHHKE [DJIEKTPOHHBIM pecypc] : yueOHoe
nocobue / FO.B. bnanpiko [u ap.]. — DNeKTpoH. TEeKCTOBBIE AaHHbIe. — MuHCK: Bpimsiimias mxko-
Ja, 2013. — 478 C. — 978-985-06-2287-7. — Pexxum JOCTYTIA:
http://www.iprbookshop.ru/20262.html

5. BonoBo3zoB A.M. OCHOBBI 2EKTPOHUKU [DIEKTPOHHBINA pecypc| : yuyebHoe mocobue /
A.M. BoioB030B. — DJIeKTpOH. TeKCTOBBIe naHHble. — M. : Mndpa-Unxenepus, 2016. — 140 c.
— 978-5-9729-0137-1. — Pexum nocrtyna: http://www.iprbookshop.ru/51731.html

6. OCHOBBI MUKPOJIEKTPOHUKH : Y4eO.mocobue s By30B / ABaeB Hukomaii Anekcanapo-
B4, Haymos IOpuii EsrenseBuy, @ponkun Bukrop Tuxonosuu. - M.:Paguo u cBa3p, 1991. - 288c.

7. OCHOBBI MUKPOAJIEKTPOHUKH : Yueb.mocobue ans By3oB / Crenmanenko HUrops [1aBnoBuy ;
TexH.yH-T. - 2-¢ u3n. - M.:JIaboparopus ba3oBbix 3nanuii, 2003. - 488c.

8. Dnexrponnka U MuKpocxemoTexHuka : C06.3amau / Ckapxkena Bmamumup AHTOHOBHY,
Cenbko Buramnii IBanosud ; [lox pen.Kpacnonpommunoii A.A. - Kues:Bpima mk., 1989. - 232c¢.

9. MUKpOCXeMOTEXHHKA U HAHOIIEKTpOHHKA : yueO. mocobue / UrnaroB Anexkcannp Huko-
nmaesud. - CII0O. : Jlaus, 2011. - 528c.

10. Dnexrponuka : Yueb. / lllyka Anekcanap Anexcanaposud ; Ilox pen.Curoa A.C. -
CII6.:BXB-IlerepOypr, 2006. - 800c.
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http://www.iprbookshop.ru/16275.html
http://www.iprbookshop.ru/45124.html

8. IlepeueHnb pecypcoB HH(POPMAIIMOHHO—TEJIEKOMMYHUKAIMOHHO# ceTn « MHTEepHeT»,
HeOOXOIMMBIX /IJIsl H3yYeHHs] THCIHILTHHbI

OOyuaromMcsi TpeJoCTaBiIeHa BO3MOXXHOCTh HMHAWBHUIYaJIbHOTO JOCTyMa K CICIYFOIIUM
ANEKTPOHHO-OMOIMOTEUHBIM CHCTEMAM.

1 DNEeKTPOHHO-O0MOMMOTEeYHAsA cucTeMa «JIaHb», pexxuM J0cTyna — ¢ JI000ro KOMIIbIO-
tepa PIPTY 6e3 naposst. — URL: https://e.lanbook.com/
2 DnekrpoHHo-OnbOmoreuHas cucrema «[PRbooksy, pexxum mocrtyma — ¢ J1r000ro Kom-

neiorepa PIPTY 6e3 maposist, u3 cetn untepHer no napono. — URL: https://iprbookshop.ru/.

9. MeToauyeckue yKa3aHus J1Jisl 00y4aIOIIHUXCH M0 OCBOEHUIO JTUCIHUIIHHBI (MOTYJIs1)

9.1. PekoMeH1aM U N0 MJIAHMPOBAHUIO H OPTraHU3AINMH BPeMeHH, He00X0IUMOT O ISl
U3yYeHH sl JUCHUNIMHBI

Pexomenayercs ciemyromuM 00pa3oM OPraHU30BaTh BpeMs, HEOOXOAUMOE ISl U3YyUEHUS
IACUMILINHEL:

N3yveHne KOHCIIEKTa JICKITMH B TOT e JIeHb, Tiocie Jekiuu — 10-15 MuHyT.

N3ydeHne KOHCIIEKTa JICKITHH 3a JIeHb Tiepe] cleayromnien neknueid — 10-15 muHyT.

N3yuenune TeopeTrnueckoro MaTepraia o yaeOHUKY U KOHCIIEKTY — 1 9ac B HEJEIO.

9.2. Onucanue NMoCJAe0BATEIbHOCTH AeiiCTBHI CTYIEeHTAa («CIeHAPHii M3yYeHHus M C-
HMUILTHHBI)

[Ipyn n3ydyeHnH AUCUUILIMHBI OYEHb MOJIE3HO CaMOCTOSTEIbHO M3ydaTh MaTepual, KOTOPbIH
elle He MPOYUTaH Ha JeKuuu. JlJig moHMMaHus MaTepHala U KaueCTBEHHOTO €r0 YCBOCHHS PEeKo-
MEHAYyeTCsl Takasi MOCIEA0BATEIbHOCTD ICHCTBUIA:

1). Ilocne mpocaymuBaHus JEKIUU U OKOHYaHHS y4EOHBIX 3aHSATHM, MPU MOJIrOTOBKE K 3a-
HATUSM CJIEYIOIIEro JIHS, HY)KHO CHadalla MPOCMOTPETh M 00yMaTh TEKCT JIEKLIUHU, IPOCITyIIaH-
Ho# ceromus (10-15 MunyT).

2). Ilpu noAroToBKe K JIGKIIMU CIEAYIOLIEro AHSI, HYKHO MPOCMOTPETh TEKCT Mpeblaylen
JIEKIIMH, TI0JyMaTh O TOM, KaKasi MOJKET OBbITh Tema clieayroriei iekiuu (10-15 munyT).

B Teuenne Henmenu BeIOpaTh BpeMs (1-4ac) st paboThl ¢ IUTEpaTypoll B OMOIMOTEKE WIIH
UCIOJIb3YSl pecypchl HHPOPMAIIMOHHO—TEIEKOMMYHUKAIMOHHOU ceT « HTepHeT».

9.3. PexoMeHanum mno padore ¢ JUTEPATYpPOi

Teopernueckuii MaTepuan Kypca CTaHOBHUTCA 0osiee MOHSATHBIM, KOTJA JOMOJHUTEIHLHO K
MPOCTYIIUBAHUIO JICKIIUU M MU3YYEHUIO KOHCIIEKTa, M3Y4alOTCAd U KHUTH MO PACCMOTPEHHOU TeMe.
JlutepaTypy Mo Kypcy peKOMEHJIyeTcs u3ydaThb B OMOIMOTEKe W (MIM) UCHOIBb3YysS pEecypchl UH-
(dhopMalMOHHO—TeNIeKOMMYHUKAIMOHHOM cetn «WHTepHer». [lonmesHo ucnonab30BaTh HECKOJIBKO
y4eOHHKOB MO Kypcy. Pexomenmyercs mocne u3ydeHHs] O4epeHOro maparpada OTBETUTh Ha He-
CKOJIBKO MPOCTBIX BOTIPOCOB IO IaHHOU TeMe.

10. Onucanne MaTepuaJIbLHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI /151 OCYIIeCTBIEHHSA
00pa3oBaTeIbHOIO Mpoecca M0 JUCHUIINHE (MOIYJII0)

J11s1 0CBOGHHMH QUCIUTLIMHBI HEOOXO IUMBI:

1) nexiuoHHas ayniuTOpus, 000pyAOBaHHAS CPEACTBAMH OTOOPaKEHUS MPE3EHTALNNA U JIPY-
TUX JIEKIIMOHHBIX MaTepUAJIOB Ha IKPaH;

2) Knacchl JUIsl IPOBEJIEHUS MPAKTUYECKUX 3aHSITHI;

3) nmaGopaTtopusi, OCHAIIEHHAs! CPEJACTBAMH U3MEPEHHUs U T€HEepalliy CUTHAJIOB, a TaKKe Jia-
O0paTOpHBIMU MaKeTaMH JJIsl IPOBEACHUS Ta00PaTOPHBIX PaboT.
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[IporpamMma cocTaBiieHa B COOTBETCTBUU ¢ DeepanbHBIM TOCYJapPCTBEHHBIM 00pa3oBaTellb-
HBIM CTaHJAPTOM BBICIIEr0 NPO(ECCHOHATHLHOTO 00pa30BaHUs IO HANPABICHUIO MOJTOTOBKH
11.05.01 PagnosneKTpoHHBIE CUCTEMBl U KOMIUIEKCHI (KBamu(UKaIMs BBITYCKHUKA — CHEIUAIUCT,
¢bopma oOyueHHst — OuHas).

[Iporpammy cocraBun
CTapUINil penoiaBaTesb Kapeapsl
PaIMOTEXHUYECKUX YCTPOUCTB B.A. Crenamkux
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¢ MeaepaibHbIM FOCYIapCTBEHHBIM 00pa3oBaTelb-
NOArOTOBKH

[lporpamma COCTABICHA B COOTBETCTEIH
HBIM CTAHJAPTOM BBICIIErO MpOfleCcCHOHAILHOID 00pazoBaHKA [0 HANPaBICHHIO

11.05.01 PamuosieKTPOHHLIE CHCTEMBL My KOMILICKCE (Kpan@MKaLa BBINYCKHHKA — CHCIHATHCT,

dopma obyuenns — ounas).

sllporpasmy cocTasi .
/ cTapuinii npenojasaTenb Kadje1phl / —
PALHOTEXHHUCCKHX YCTPOHCTE —F B.A. CTenaikuu
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