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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHJI. TEXH. HayK, NOLEHT, I puropeeB A.l.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

dbopMupoBaHUE Yy CTYJIEHTOB 3HAaHMA OCHOB CXEMOTEXHUKHU aHAIOTOBBIX
AIIEKTPOHHBIX YCTpPOUcTB (ADY) M METONOB MX aHAIHW3a, a TAKKE HABBIKOB BHIOOpA
U TIOCTPOEHHUS y3J0B aHAIOTOBBIX  YCTPOMCTB, TIO3BOJISIIONIMX  BBIMIOJIHATH
CXEMOTEXHHUYECKOE MPOEKTUPOBAHUE PATMODIEKTPOHHBIX YCTPOMCTB Ppa3IMYHOTO
Ha3HA4YCHMUSI.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

K 3amauam wu3ydeHWs IUCIHUIUIMHBI, B COOTBETCTBHH C TpPEOOBAaHHSIMH K
KOMITETEHITUSM OaKamaBpOB, OTHOCSTCS:

NONyYeHHe 3HAaHWA TI0 OCHOBaM CXEMOTEXHHKH U DJJIEMEHTHOH 0aze
AHAJIOTOBBIX AIEKTPOHHBIX YCTPOICTB;

dbopMupoBaHWE yMEHHH TPHUMEHSITh OCHOBHBIE TMPUEMbl  00PabOTKH
AKCIIEPUMEHTATHHBIX JTAHHBIX C TIO3UIU I BBIOOpA paroOHATLHOM
CXEMOTEXHHYECKOW peaTu3allii, a TaKKe MPUMEHATh KOMITBIOTEPHBIE CHCTEMBI
MaKeThbl TPUKIAAHBIX 3a7a4 I MPOCKTHPOBAHWS M WCCICAOBAaHHUS aHATOTOBBIX
YCTPOWCTB;

BJIaJ€Th METOJaMH pacueTa M aHaTh3a THUIIOBBIX aHATOTOBBIX YCTPOMCTB.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpamMMbl

KOJZI1 N HanmMmeHoBaHMe nHAnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

OIIK-2: CniocoGeH caM0oCTOATEIbHO NPOBOANTD IKCIIEPUMEHTAJbHbIE HCCJIeJ0OBAHUSA
1 HCI0JIb30BATh OCHOBHBIC NIPHEMBbI 00Pa00TKH M NPEACTABJICHHUS MOJYy4YeHHbIX
AAHHBIX

OIIK-2.1: IIpumensier METObI U CPEACTBA ITPOBEACHMS SKCIIEPUMEHTAIBHBIX
OCHOBHBIE METO/IbI U CPE/ICTBA UCClIeIOBaHU I

IPOBEJCHUS CHCTEMBI CTaH/IapTU3ALUH B 00JaCTH MPOU3BOJICTBA
9KCIIEPUMEHTATIbHBIX UHTETPATIbHBIX MUKPOCXEM

MCCJIEIOBAHUH, CUCTEMBI MIPUMEHSTh METO/IbI M CPE/ICTBA IIPU MPOBEACHUN
CTaH/apTH3ALUH U SKCIIEPUMEHTAIIbHBIX UCCIIE0OBAHNI

cepTUHUKAIIT MPUMEHSTHh CUCTEMBI CTAHIAPTU3ALUU U CEPTU(DUKATUN

B 00J1aCTH IMPOU3BOACTBA HHTCTPAIIbHBIX MUKPOCXEM
MCTOAaMU U CPEACTBaMU IIPOBCACHUA
OKCIICPUMCHTAIIbHBIX I/ICCJ'ICI[OBaHI/Iﬁ

OIIK-2.2: Bei6upaeT criocoObl U | CIIOCOOBI U CPEICTBA U3MEPEHUI TTapaMeTPOB

CpeAcTBa U3MEPECHUN U 3NIEMEHTHOM 0a3bl HHTETPATEHBIX MUKPOCXEM

HPOBOJUT SKCIIEPUMEHTAIIbHBIE | IPUMEHATH CIIOCOOBI U CPEICTBA U3MEPEHUI

UCCIIEA0BAHUS MapaMeTPOB AIIEMEHTHOM 0a3bl HHTETPATBHBIX
MHUKpPOCXEM

crioco0aMu M CpeJICTBAMHU U3MEPEHUN TTapaMeTpOB
3JIEMEHTHOM 6a3bl HHTETPATbHBIX MUKPOCXEM




OIIK-2.3: O6pabarbIBaeT 1
NPEJICTABIISET IMOTyIeHHBIE

MCETOJbI 06pa6OTKI/I U IPEACTABJICHUA MTOJYUCHHBIX
JaHHBIX JJIS1 OHCHKU IMOTpCIIHOCTH PE3AIbTAaTOB

JIAaHHBIC U OLICHUBACT
IOTPEIIHOCTH PE3YIbTATOB
U3MEPEHUU

U3MEPEHUMN

HCIIOIh30BaTh METOJIbI OOPAa0OTKHU U TIPEICTABICHUS
MOJTyYCHHBIX JaHHBIX JJIS1 OLEHKH MOTPEUIHOCTH
pe3abTaToOB U3MEPEHUI

MeToZaMi 00pabOTKHU M MPEJICTABICHUS TOTYYEHHBIX
JTAHHBIX JJIs1 OLIEHKH MOTPEIIHOCTH PE3alIbTaToOB
U3MEPEHUMN

OIIK-4: Cnioco0eH moHuMAaTh np
TeXHOJIOTM#i ¥ UCTI0JIB30BATH HX
AeATeTbHOCTH

HHIUINBI Pa00THI COBPEeMEHHBIX HH(OPMAIIMOHHBIX
JJ1s pelieHns 3a1a4 npodecCHOHAIbHOM

OIIK-4.1: IToHnmMaeT OpUHIUIIBI
paboThI COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTHIA

MIPUHITUIIBI pa0OTHI COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTHM

MIPUMEHATHh COBPEMEHHBIE HH(POPMAIMOHHBIC
TEXHOJIOTUH

HaBbIKAMH MPUMEHEHHSI COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOIOTHI

OIIK-4.2: Ucnonb3yeT
COBpPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTHUH
JUTSL PEUICHUS 33124
npodeccHoOHATHHON
JeSITeITbHOCTH

ACIICKTBhI MPUMCHCHHA COBPCMCHHBIX I/IH(l)OpMaI_II/IOHHBIX
TEXHOJIOTUH JTsl pelieHus 3a7a4 IpodecCHoHATbHOM
ACATCIIbHOCTHU

MIPUMEHSTh COBPEMEHHbIE HHPOPMALMOHHbBIE
TEXHOJIOTHH JJISl PEIIeHUs 3a71a4 MPOopeCCHOHATBHOM
JeSITeIbHOCTH

HaBbIKaMW MPUMCHCHUA COBPCMCHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUHN AJIs PEeLeHUs 3a/1a4

npodeccCHoOHATHHON AeITeTbHOCTH

OIIK-5: Cnocoben pa3padarbiBa
NPUTOIHbIE AJI MPAKTUYECKOT0

Th AJITOPUTMbI H KOMIIbIOTEPHBIE IPOTPaAMMBlI,
NpUMeHeHHs

OIIK-5.1: PazpabarsiBaeT
ITOPUTMBI, IPUTOTHBIE IS
IMPAKTUYCCKOTO NTPUMCHCHUA

OCHOBHBIC ITPUMCHACMBIC AITOPUTMHUICCKUC PCIICHUA
IJIg pealin3alii 3a1a4 CXEMOTCXHUYCCKOT'O
IIPOCKTUPOBAHU A

pa3pa6aTHBaTL AITOPUTMBI [JIs1 pealin3alluu 3a1a4
CXCMOTCXHHUYCCKOI'O IMMPOCKTUPOBAHUA

HaBbIKaMU ITOCTPOCHUA AJITOPUTMOB IJIA PCHICHUA
3aJ1a4 CXECMOTCXHUYCCKOI'O IMTPOCKTUPOBAHU A

OIIK-5.2: Pa3pabarsiBaet
KOMIIBIOTEPHBIE TIPOrPaMMBbI,
IMPUTOAHBIC JJIA ITPAKTUYCCKOIO
HPHUMEHEHHS

0a30BbIC MOJIOKEHUS I Pa3pabOTKH KOMIIBIOTEPHBIX
porpamMm

pazpabarbIBaTh B CTaHJAPTHBIX MPUKIAIHBIX MaKeTax U
MIPOrPaMMHBIX Cpe/laX aITOPUTMbI U KOMITBIOTEPHBIE
IIPOrpaMMBbl JJIsl IPAKTUYECKOIO IPUMEHEHUS
HaBBIKAMU Pa3pabOTKU B CTAHAAPTHBIX MPUKIATHBIX
MaKeTax ¥ MPOrpaMMHBIX CpeJlax alrTOPUTMOB U
KOMITBIOTEPHBIX MPOTPAMM JIJIsl TPAKTHIECKOTO
MIPUMEHEHHS

1.4 Oco0eHHOCTH peaM3alMu IUCIUILTHHBI

S3pIK peanu3auuv JUCUUILUIMHBL: PycCKuu.

Jucnuruinaa (Moayis) peanusyercst 6e3 npumenenus 0 u JJOT.

4




2. O0beM IMCHUILUIHUHBI (MOIYJIs1)

CCM
Bcero, e
- 3a4C€THBIX
Bun yueGHOM paboThI ——
(akam.uac)
KonTaktHas padora ¢ 3,5 (126)
npenoaaBaTeyieM:
3aHATHS JTEKIUOHHOIO THIIA 1,5 (54)
MPaKTHUYECKNE 3aHSTHS 1(36)
J1a00paTropHbIe padOTHI 1(36)
CamocrosiTesqbHAsA padora 2,5 (90)
o0yuarommxcsi:
KypCOBOE IPOEKTHPOBAHHE Jla
(K1)
KypcoBas padorta (KP) Her
IIpomexyTounas arrecrauusa |1 (36)
(3auéTt) (Ax3amen)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA
3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3U0C
1. MonyJib 1 TeopeTnueckne 0CHOBbI AaHAJIOTOBbIX 3JIEKTPOHHBIX YCTPOCTB

1. O6mume cBenenust 00 ADY. [lapameTpsl 5
XapakTEPUCTUKHU aHAJIOTOBBIX YCTPOMCTB
2. O0parHble CBS3U U UX BIMSIHUE HA XapaKTEPUCTUKU )
YCUJIMTENIbHBIX YCTPOUCTB
3. luHaMH4YeCKUE XapaKTEPUCTUKH YCUITUTEIbHBIX ’
YCTPOMCTB
4. DKBUBAICHTHBIE CXEMBbI U PEXKUMBI PAOOTHI )
YCUJIUTEIIbHBIX 3JIEMEHTOB
5. TemneparypHas crabunuzamnus pexxuma padoTsl )
yCUJIUTEINEH
6. Pe3ucTUBHBIN KacKan 4
7. BcnomorarenbHble nenu. CrenuanbHbIe CXEMbl 4
YCWINTENbHBIX KacKazioB
8. IIupoKOMOIOCHBIE YCUITUTENH 2




9. UMniyibCHBIE YCUITUTENTN 2

10. Ycunureau MOITHOCTH 2
11. Ycunurenu nmoctossHHOTO ToKa. J{nddepeHmanbHpIi 4
KacKaJl

12. Oneparmonnsie ycunutenu. OyHKIUOHATbHBIE 4
YCTPOICTBA Ha ONIEPAlMOHHBIX YCUIIUTENSIX

13. AktuBnbie RC-punstpsl 4

14. VccnenoBaHne OCHOBHBIX IAapaMETPOB U
XapaKTEPUCTUK yCWIHTEIEH

15. UccnenoBanue BAusiHUS OOpaTHOM CBSI3W Ha MapaMeTphbl
YCUIINTEIS

16. UccnenoBanre yCUIUTENBHBIX KaCKa0B ¢ OOLTUM
SMUTTEPOM U OOIIHUM KOJIJIEKTOPOM

17. UccnenoBanre MUPOKOMOIOCHOTO U UMITYJILCHOTO
YCUJINTEISI Ha IT0JIEBOM TPAaH3UCTOPE C BHICOKOYACTOTHOM U
HU3KOYACTOTHOW KOPpEKIMEH

18. Hccnenosanue TPAH3UCTOPHOI'O YCUIIUTECIII MOIITHOCTH

19. UccnenoBanue nmpeodpazoBaresieil aHaTOrOBBIX
CUTHAJIOB HAa ONEPALMOHHBIX YCUIIUTENSIX

2. MonyJb 2 IIpoekTupoBaHue aHAJIOTOBBIX YJIEKTPOHHBIX YCTPOHCTB

1. O6mme cBeIeHHS O CXEMOTEXHUUECKOM MPOEKTUPOBAHUH

AQHAIOTOBBIX YCTPOUCTB 4
2. opsanok BeIOOpa 1 00OCHOBAHWSI CXEMHBIX PEIICHHIA 4
3. PacueT pe>xuMOB pabOThl YCHIIUTENBHBIX CEKIIUN 4
4. PacueT MMPOKOIIOJIOCHOTO U UMITYJIbCHOTO YCHUIIUTENEH 4
5. Pacuer aneMeHTOB, Biustonmx Ha popmupoBanue AUX u )

DYX kackaJloB yCUIICHUS




6. Pacdet pexxrma pabOTHI IO TOCTOSSHHOMY TOKY

. 6
ycunuTenbHbIx cexkuuii 03, 03-0Ob, O2-KII
7. PacueT QyHKIIMOHATEHOW CXEMBI IIMPOKOIIOJIOCHOTO U 6
HUMITYJIbCHOTO YCUJIUTENEH
8. PacueT BBIXOJHBIX KaCKaJOB IIUPOKOIOJIOCHOTO U 6
HMITYJIbCHOTO YCUJIUTENIEH
9. Pacuet npoMeKyTOYHBIX KaCKaJ0B IIMPOKOMOJIOCHOTO U 6
UMITYJIbCHOTO yCHJINTENEH
10. PacueT BXOAHBIX KaCKall0B YCUIUTEIbHBIX YCTPONUCTB 6
11. Pacuet snemeHTOB, BIUsIOMUX Ha hopmupoBanue AUX 6
1 @YX kackaJloB yCUITUTENA
12. 36
13. 54
14.
Bcero 54 36 36 90




10.

11.

4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

I'puropseB A. I, I'pombiko A. U., Ckauko B. JI. CxemoTexHHKa aHATOTOBBIX
AJIEKTPOHHBIX YCTpOHcTB: yueoHoe mocooue(KpacHospcek: UMK CDY).
I'puropseB A. I, I'pomeixo A. U., Ckauxo B. JI. CxemorexHuueckoe
MIPOEKTUPOBAHUE AIEKTPOHHBIX CPEJCTB: yueh.-MeTo. nocodue [amns
cryaenTtoB Harp. 211000.68 «KoHcTpyupoBaHue M TEXHOJIOTHUS JIEKTPOHHBIX
cpeacts»|(Kpacnosipck: COY).

benoyc A. U., EmenbsHoB B. A., Typuesuu A. C., Andepos XK. . OcHOBBI
CXEMOTEXHUKU MUKPOAIEKTPOHHBIX ycTpoiictB(MockBa: Texnocdepa).
beckoctsiit J[. @., [lykanoB A. M. CxeMOTeXHHKA aHAJIOTOBBIX AJIEKTPOHHBIX
YCTPOMCTB: yueOHOe rmocodue s KypcanToB [mo cneruaibHoct 201600
(210304) - Paguoanextponnsie cucteMsl |(CankT-IlerepOypr: CaHkT-
[TeTrepOyprckoe Bricuiee BOGHHOE yuninile paguoanektponuku (CIIBBYPO)
(Boennsrit uactutyT)(BN)).

Coxkinod C., Bepuepa B. /1., IlepeBeseniieB A. b. AHan0roBsie UHTETPATbHbIE
cxeMbl: iep. ¢ anria.(Mocksa: Mup).

Omnanunii 0. @., I'mynkun O. I1., I'ypos A. U., I'mynxun O. I1. Ananorosas u
1rdpoBas 3nekTpoHUKa (MTOHBINA Kypc): yaeOHuK 11t By30B(MockBa:
[opsiuast nunus-Tenekom).

I'munuenko A. C., Komapos B. A., Capadanos A. B., Ckauxo B. JI.
HccnenoBanye aHAIOTOBBIX AEKTPOHHBIX YCTPOMCTB € IPUMEHEHUEM
UHTEepHET-TexHosornii: yueonoe nocooue(Kpacnosipck: UK CDY).
I'puropees A. I'., Ckauko B. J[. CxeMOTeXHUKa aHATIOTOBBIX AIEKTPOHHBIX
YCTPOMCTB: METOJIMYECKUE YKa3aHUs K IPAKTUUECKUM 3aHATHAM
(Kpacnosipck: UIIK CDY).

I'puropseB A. I'., Cxauko B. JI. CxeMOTEXHHMKA aHATTOTOBBIX JIEKTPOHHBIX
YCTPOMCTB: METOJIMYECKUE YKA3aHUA [0 CaMOCTOSATEIbHOU padoTe
(Kpacnosipck: UK CDY).

I'puropseB A. I'., Cxauko B. JI. CxeMOTEeXHHKa aHATOTOBBIX AIEKTPOHHBIX
YCTPOMCTB: opraHu3anoHHO-MeTo 1. ykas.(Kpacuospck: UTIK COY).
CemenoBa O. B., ®enbkoBa H. b. [IpoekTrpoBaHne 31€MEHTOB MUKPOCXEM:
7a0. TPaKTUKYM JUIsl CTyieHTOB Hamp. 210100 «DnexTpoHuKa u
HaHORJIEKTpOHUKa», 211000 «KoHCTpyHpoBaHUE M TEXHOJIOTHS AIEKTPOHHBIX
cpenctB»(KpacHosipck: COY).

4.2 JIMueH3UOHHOe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

olecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IIPOrpaMMHoOe
obecneveHune, HA KOTOPOe YHMBEPCUTET MMeeT JIUIEH3HI0, a TAK:Ke CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecredeHmne):

L.
2.
3.

OrCAD -9.2
Protel DXP, Altium Designer
MicroCap 7 Stud



4.3 NUnTepHeT-pecypchl, BKIKYas NpodeccuoHATIbHbIEe 0a3bl JAHHBIX
U uHGoOpMalNUOHHbIEe CIIPABOYHbIE CUCTEMbI:

1. bubnuoreka ctanmaproB. Pexxum moctymna: http://gost.libt.ru/

2. [TouckoBo-ua(popManmonHas cucreMa Auaexc. Pexxum mocryma:
http://www.yandex.ru/

S ®@oHa OLIEHOYHBIX CPEICTB

OrneHOYHBIE CpeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpaMMam
TUCLATIIVH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, He0OX0AMMAS VISl OCYLIECTBJICHMS
00pa30BaTeJIbHOIO NMPoLecca M0 JUCHUILINHE (MOLYJII0)

OyHKIMOHUpYOMKA B pamkax CeTeBoil 1abopatopuu aBTOMaTu3MpOBAHHOTO
Jab0paTOPHOIo MPaKTUKYMa ¢ yIaleHHbIM J10CTyIIoM [www.alpsib.ru] annaparHo-
IPOrpaMMHBINA KOMITIEKC «CXEMOTEXHUKA aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOHCTBY,
o0ecreynBaroIIi BBIIIOJHEHHUE IECTH J1a0OPaTOpPHbBIX padoT B pexKUME
yAaJIeHHOTOo JocTyna o cetu Internet/Intranet.

Oynkunonupymomuii B pamkax CereBoil 1aboparopuu aBTOMaTU3MPOBAHHOTO
J7a00paTOPHOTO MPAKTHKYMa C yIaIeHHBIM J0CTyoM [www.alpsib.ru] ammaparxo-
MIPOTrpaMMHBINA KOMIUIEKC « TpakT yCuaeHus: 3ByKOBOM 4aCcTOThI», 00€CTICUNBAIOIIIHIA
BBINOJIHEHUE JIBYX Ja0OPaTOPHBIX padoT B peXUME yAAIEHHOTO JOCTYIIA [0 CETH
Internet/Intranet.

HeaBToMarn3upoBaHHbIe J1a00paTOPHBIC CTCH/IBI, 00CCIICUNBAIOINE BHIMIOTHCHHUE
KOMILIEKCa J1abopaTOpHBIX padoT.

CD-nipoeKTop, CTeH/IbI U IIJ1aKaThl B Jadoparopuu « CXeMOTEXHUKA aHATOTOBBIX
ANIEKTPOHHBIX YCTPOICTBY.
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