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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

CTapiuy npenoaasareib, Eropos H.M.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

dbopmupoBaHue 3HaHUKH 00 DdJIEMEHTHOW 0a3e COBPEMEHHBIX ITU(POBBIX
WHTETPATbHBIX MUKPOCXEM;

W3YYCHHUE MPUHITUIIOB pabOThI 0a30BBIX JIOTUYCCKUX DJIEMEHTOB M YCTPOWCTB
Ha UX OCHOBE.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

K 3amasam  w3ydeHuss OUCHUIUIMHBI  OTHOCUTCS  (OpPMUpOBaHHE U
3aKpeIJICHHEe  HABBIKOB ~ CXEMOTEXHHYECKOTO  IMPOEKTUPOBAaHHS  IU(PPOBBIX
MHTETPATHHBIX MUKPOCXEM, BKIIIOYAs:

nojgyyeHHe 3HaHUM 00 »dieMeHTHOW ©Oaze UU(POBBIX HMHTErPATbHBIX
MHUKPOCXEM, TPUHIMIAX TOCTPOCHUS H (YHKIIMOHUPOBAHUS YCTPOWCTB HAa WX
OCHOBE;

dopMupoBaHHE ~ YMEHUH  HCHOJB30BaTh  MOJYYEHHBIE  3HAHHUS  IPU
MPOEKTUPOBAHUHN YCTPOHUCTB Ha OCHOBE U(POBBIX HHTETPATEHBIX CXEM;

OBJIaJICHHE HaBbIKAMU BbIOOpa dJeMEHTHOW 0a3bl, aHaaM3a W CHUHTE3a
YCTPOICTB Ha OCHOBE M (PPOBBIX HHTETPATHHBIX CXEM.

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTATAMH  OCBOCHMS
o0pa3oBaTe/ibHOM POrpaMMbl

Koa n HaumeHoBaHue MHOUKaTopa SaI'IJ'IaHVIpOBaHHbIe pe3ynbTaTthbl O6y‘-IeHVI$| no ancuuniunHe
AOOCTUXEHNA KoMneTeHunmn

OIIK-1: Crioco0eH ncnoib30BaTh MOJIOKEHHS, 3AKOHbBI U METO/AbI €CTECTBEHHbIX HAYK
U MAaTeMATHKH ISl pellleHus 32/1a4 MHKEHEePHOMH J1esiTeJIbHOCTH

OIIK-1.1: I[Tonumaet (byHIaMeHTATbHBIC 3aKOHBI TPOSKTUPOBAHMSI, aHATTN3a U
(byHIaMEeHTaTbHbIE 3aKOHBI CHHTE3a LU(POBBIX YCTPOUCTB
IIPUPO/Ibl; OCHOBHBIE OCHOBHBIE (PU3MYECKHE U MATEMAaTHYECKHE METOIbI

du3nUecKre ¥ MareMaTu4ecKue | HaKOIUICHUS, epeadl U 00paboTKu WHPOpMAITUH
METO/IbI HAKOTUICHUS, IIEpeAayl | IPOCKTUPOBATh, aHATU3UPOBATH | CHHTE3UPOBATh

u 00paboTku nHPOpMaITH nudpoBbIe yCTPOCTBA

MIPUMEHSITh OCHOBHBIE (PU3NYECCKUE U MAaTeMaTHUECKHE
METO/Ibl HAKOTUICHHSI, TIepeayn U 00paboTKH
uHpopMaIH

METOJ[aMU KOMITBIOTEPHOTO MPOSKTUPOBAHUS, aHATN3a U
CUHTE3a IUPPOBBIX YCTPOUCTB

METOJ[aMH pacyeTa U aHaiu3a MU(POBBIX YCTPOHCTB

OIIK-1.2: ITpumenser MareMaTU4eCKue METOIbI ISl peIIeHUs 3a/1a4
buznyecKue 3aKOHbI U MPOEKTUPOBAHUS, aHATTN3A U CUHTE3a ITU(POBBIX
MareMarTn4eCKue METoAbl IJIs yCTpOﬁCTB

pelieHus: 3anad MIPUMEHATh MAaTEMaTHUYE€CKUE METO/IbI IJIsl PEIICHUS
TECOPECTUUCCKOT'O U IPUKITIaTHOT'O 3aJ1a4 IMPOCKTUPOBAHMsA, aHAIIM3a U CUHTE3a III/I(i)pOBBIX
XapaxkTepa YCTPOWCTB

MareMarn4eCKUuMU METOJaMU U1 pCIICHUSA 3a1a4
MIPOEKTUPOBAHUS, AaHATN3a U CUHTE3a IU(PPOBBIX
YCTPOWCTB




OIIK-1.3: Mcnonb3yeTt 3HaHUS

MCTOABI pCIICHUSA 3aa4 IPOCKTUPOBAHUS, AHAIIN3a U

CCTCCTBCHHBIX HAYK U
MaTE€MaTHuKu IIpu peIICHUN
MPAKTUYCCKUX 3aaqd

CHHTE3a IU(POBBIX YCTPOUCTB

UCTIONIB30BaTh METO/IbI PEIICHHS 331a4 IPOESKTUPOBAHHS,
aHaJIM3a U CUHTe3a IIU(PPOBBIX YCTPOHCTB

METO/IaMH PEIICHHUS 3aa4 IPOCKTUPOBAHNS, aHATN3A 1
CHHTE3a HU(POBBIX YCTPOUCTB

OIIK-2: CniocoGeH caMOCTOATEJIbHO NPOBOANTH IKCIIEPUMEHTAJbHBIC HCCJICJOBAHUSA
M MCTO0JIb30BATH OCHOBHBIE MPHEMBbI 00pPa0OTKH M MpeICTABIEHUS MOJTYYeHHBIX

JTAHHBIX

OIIK-2.1: IIpumensier
OCHOBHBIE METOJIBI U CPEJICTBA
IPOBEJCHUS
IKCTIEPUMEHTATHHBIX
UCCJIEIOBaHUM, CUCTEMBI
CTaH/APTH3ALUH U
cepTudUKaIUN

OCHOBHBIE METO/Ibl M CPEJICTBA IPOBEICHHS
AKCIEPUMEHTAIbHBIX UCCIIETOBAHUN [IUPPOBBIX
YCTPOMCTB

CaMOCTOSTEIbHO IPUMEHSATh OCHOBHBIE METO/IbI U
CpeZCTBa IIPOBEACHUS 3KCIIEPUMEHTATBHBIX
WCCIIeIOBAaHNH U (POBBIX YCTPOICTB

OCHOBHBIMM METOJIaMH U CPEJICTBAMH ITPOBEACHUS
SKCIEPUMEHTAIbHBIX UCCIIETOBAHUMN LIUPPOBBIX
YCTPOWCTB

OIIK-2.2: Bei6upaet crnocoOsI u
CpeAcTBa U3MEPECHUN U
IPOBOJIUT IKCTICPUMECHTATLHBIE
UCCIIEIOBaHUS

CIIOCOOBI ITPOBEICHHUS SKCIIEPUMEHTATBHBIX
UCCIIeI0BaHUH IU(POBBIX YCTOPOUCTB
CaMOCTOSITEIIBHO MTPOBOANUTH SKCIIEPHMEHTATbHbIC
UCCIIeI0BaHUS IIU(PPOBBIX YCTOPOUCTB
CII0cO0aMy POBEACHUSI SKCTIEPUMEHTATTBHBIX
UCCIIeI0BaHUH IU(POBBIX YCTOPOUCTB

OIIK-2.3: ObpabarbIBacT 1
IPEJICTaBISET MOTYYCHHbIE
JTaHHBIE U OLICHUBAET
MOTPEIHOCTH PE3YIbTATOB
U3MEpPEHUN

crocoObl 00pPabOTKHU U MPECTABICHUS MTOJTyYEeHHBIX
JAHHBIX TTPH AKCTIEPUMEHTATHHBIX UCCIIETOBAHUSX
IU(PPOBBIX YCTPOUCTB

MIPUMEHSATH CIIOCOOBI 00pa0OTKU U TIPEACTABICHUS
MOJTYYEHHBIX JaHHBIX MPU SKCIIEPUMEHTATBHBIX
WCCIIEIOBaHUAX [IUPPOBBIX YCTPOUCTB

crioco0aMu 00pabOTKM U MPEACTaBICHUS MOTYYESHHBIX
JaHHBIX TTPH AKCTIEPUMEHTATHHBIX UCCIIETOBAHUSIX
IU(PPOBBIX YCTPOUCTB

1.4 Oco0eHHOCTH peau3alMu U CIUILTAHBI

S3pIK peanu3auuu JUCUUILUIMHBL: PycCcKuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npuMmenenus 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
nabopaTopHBIE PabOTHI 1 (36)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl 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 SUO0C
1. OcHoBbl ByJieBoii ajredpbl n 6a30Bble JJOTHUYECKHE 3JIeMEHThI HN(POBHIX HHTErPaJbHBIX MUKPOCXEM

1. [ludpoBbIC CUTHATIBI K CUCTEMBI CIYUCIICHHS 6
2. OcHoBbl byseBoit anreOps! 1 6a30BbIE JIOTHUECKHE 6
AIIEMEHTBI
3. Tpurrepsl 6
4. C4eTYrKy ¥ perucTphl CABUra 6
5. Apudmernyeckue ycTporucTBa 6
6. InTerpanbHble JIOTHYECKUE 2TIEMEHTHI 3
7. CocTtaBneHne, MUHUMU3ALMS U pealu3alus Ha 3
JIOTHYECKUX JIEMEHTAX MPOCTHIX JIOTUYECKUX (PyHKIUN
8. CxeMHas ¥ TEXHOJIOTHYECKas pealn3alus TPUITEPOB
9. CxemMHas U TEXHOJIOTUYECKAas peaTn3alus CYeTYUKOB
10. CxemHas ¥ TEXHOJIOTUYECKas peaTn3aus 3
apu(MeTUIYECKIX YCTPOUCTB

2. 3anomuHawmme ycrpoiictpa. ConpsizkeHne nM(pPoBbIX U AHAJOTOBbIX YCTPOMCTB

6




1. 3anomuHaromue yctporcrsa. Knaccudukamms u
OCHOBHBIE ITapAMETPBI 3AIOMUHAIOIIUX YCTPOMCTB.
CxeMHas ¥ TEXHOJIOTUYECKAs peATH3alysl 3alIOMHUHAOIINX
YCTPOMCTB

2. Conpsixenne nu(pPOBBIX U aHATOTOBBIX YCTPOMCTB.
CtpykTypHBIC CXeMBbI aHATOTOBO-IIM(PPOBHIX (ALIIT) 1
¢ po-aHanoroBsIx npeodpazosareneit (LJAIT).
OnementHas 60aza ALIT u LIAIL

3. UccnenoBanre OCHOBHBIX TApaMeTPOB 3aIIOMHHAFOIIUX
ycTporcts (3Y)

4. Conpsixenne (POBHIX U aHATOTOBBIX YCTPOHCTB

5. UccnenoBanue paboThl 0a30BBIX JIOTHUECKUX SJIEMEHTOB
U(POBBIX HHTETPATHHBIX CXEM

6. VccnenoBanue paboTsl A€M (pparopoB U YCTPOMCTB Ha
UX OCHOBE

7. UccnenoBanue pabOThl MYJITHIUIEKCOPOB

8. UccnenoBanue pabOTHI TPUTTEPOB

9. UccnenoBanne pabOThI CUETIYNKOB

10. VccnenoBanue paboThl pETHCTPOB

11. UccnenoBanue paboThl apu(PMETHUESCKUX YCTPOUCTB

[©) NI \O N I\ I \O I \O)

12.

36

Bcero

36

36

36




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

AgepueHkoB O. E. OCHOBBI CXEMOTEXHUKH aHAIOTO-IIU(DPOBBIX YCTPOUCTB:
y4eOHOe MocoOue IJis CTYACHTOB By30B, 00YYAIOIIUXCS M0 CIIEUATHHOCTH
230101 «BpluncnurenbHbIe MAIMHBI, KOMIUIEKCHI, CUCTEMBI U ceTu»(M.:
JAMK Ilpecc).

Bonosuu I'. 1. CxemMoTexXHUKa aHATIOTOBBIX M aHATIOTO-ITU(POBBIX
AIIEKTPOHHBIX YCTPOUCTB: yueOHoe mocobue s By3oB(Mocksa: JIMK-
[Ipecc).

benoyc A.U., EMenssHoB B.A., TypueBuu A.C. OCHOBBI CXEMOTEXHUKH
MHUKPOAJIEKTPOHHBIX YCTPOUCTB: yueOHoe mocobne(Mocksa: TexHochepa).
[mungnkoB B. A. CxemoTexHuKa IU(PPOBBIX yCTPOMCTB. AHAINU3 U CUHTE3
(YHKIMOHATHHBIX YCTPOMCTB MOCIIEIOBATEIFHOCTHOTO TUTIA: y4€0.-METO/I.
nmocoOue NIt CaMOCTOAT. PadOTHI 7151 CTyAeHTOB crell. 160905.65,
210302.65, 210303.65, 210400.65, 200101.62, 210400.62(KpacHosipck:
CoYy).

Muuypuna M. M. CxemoTexHruka. MUKpOIIPOIIECCOPHBIE YCTPONCTBA B
PaIMOdIEKTPOHHOM 000pYI0BaHNH: Y4eOHO-METOInYeCKoe ocodue st
naboparopHbIX paboT [t cryaeHToB cretl. 160905.65 «Texauveckas
AKCILTyaTarysi TpaHCIIOPTHOTO paaroodopyaoBanus» |(KpacHospck: COYVY).
Cenuenko f. U., A6nynxakoB A. A. CxeMoTexHUKa IU(POBHIX yCTPOUCTB:
y4eOHO-MeToau4YecKoe mocodue [y ctyaentoB Hamp.: 11.03.01
«Pamnorexauka», 11.03.02 «MHpokOMMyHHKAITMOHHBIE TEXHOJIOTHUH U
cuctemsl cBs3u», 11.05.01 «PagnosnekTpoHHbIE CHCTEMBI M KOMILIEKCHD»,
12.03.01 «IIpubopoctpoenue» u 25.05.03 «Texuuyeckas sKCIUTyaramus
TpaHcropTHOTO pannoodopyaoBanus»|(Kpacuosipck: COY).

4.2 JIueH3UOHHOEe U CBOOOJXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

o0ecreyeHne, B TOM YHCJIe 0T€YeCTBEHHOT0 MPOU3BOACTBA (IPOrpaMMHOe
odecreyeHne, Ha KOTOPOEe YHUBEPCUTET HMeeT JHIEH3NI0, 2 TAK:Ke CBOOOTHO
DaCIDOCTDaHsIeMOe MDOrDaMMHOe o0ecreueHue):

1.
2.

Microsoft Office.
Cucrema aBTOMaTH3UPOBAHHOTO TPOSKTUPOBAHMUS aHATTOTOBO-IIM(PPOBBIX U
upossix yerpoiictB OrCAD, Altium Designer.

4.3 UnTepHeT-pecypchl, BKIOYasA NpodeccuoHaIbHbIe 0a3bl TaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

bubnmnoreunas nouckoBo-uHGopmannonHas cucrema E-Library. Pexxum
nocryna: http://elibrary.ru

[TouckoBo-uapopmannonHas cucreMa Auaexc. Pexxum mocryma:
http://www.yandex.ru

HUII "Undpa-M" ObC. Pexxum gocryna: http://www.znanium.com



S ®oH OLEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuaJjibHO-TeXHMYeCKasi 0a3a, He00X0AMMAsA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

KommbrorepHsIii Kitace Jyisi MpOBEACHHSI Ta00paTOPHBIX paboT, a TaKKe
CaMOCTOSTENbHOM pabOThI.

MCTOI[I/I‘-ICCKI/Iﬁ KaOMHET JUISL CaMOCTOSITEJIbHOM pa6OTLI.

[Tpoekmmonnoe o6opyaoBanue (CD-ipoekTop, SKpaH) s ToKa3a Mpe3eHTAui 1
BUJ1€0(DUITEMOB.
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