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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
ANIEKTPOHHBIX YCTPOUCTB (ADY) 1 METO/IOB UX aHAIM3A,

dbopMupoBaHue
YCTPOMCTB,  MO3BOJIIOIINX

HaBBIKOB

BBIOOpA
BBITTOJTHATh

N TOCTPOCHHUA  Y3JIOB
CXCMOTCXHHYCCKOC

PaIMO3JIEKTPOHHBIX YCTPOUCTB PA3IMYHOTO HA3HAYECHUS.

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

K 3amauam u3yyeHHs] AUCHMIUITMHBI OTHOCSITCS:

NOJyyeHHe 3HaHUM 10 OCHOBaM CXEMOTEXHMKM U DJJEMEHTHOH 0ase
AHAJIOTOBBIX AIEKTPOHHBIX YCTPOUCTB;

dbopMUpoBaHHE YMEHMII NPUMEHSITb OCHOBHBIE MpPHEMBl  O0pabOTKU
AKCIEPUMEHTATBHBIX JAHHBIX C HO3ULIUN BbIOOpA palMOHAIBHOM

CXEMOTEXHUYECKOM peain3alii, a TakKiKC IIPHUMCHATL KOMIIBIOTCPHBIC CHCTCMBI U

MaKCTbl TPHUKIAAHBIX 3ada4 4 IPOCKTUPOBAHHMA W HCCICAOBAHHA aAHAIIOTOBBIX

YCTPOWCTB;

BJIAACTh MCTOAAMHU paCUYCTa U aHalIN3a THUIIOBBIX aHAJIOTI'OBBLIX YCTpOﬁCTB.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCUHMILJIMHE

(MOIyJII0), COOTHECEHHBIX

o0pa3oBaTe/IbHOH MPOrpaMMbl

¢ IJIAHHPYeMbIMM  pe3yJbTaTaMH

Koa n HanmeHoBaHue MHOUKaTopa
AOOCTUXEHNA KOMneTeHUunn

3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|s:| no ancuuniunHe

OIIK-2: Cnioco0eH caMOCTOSITEIbHO MPOBOIAUTH IKCIIEPUMEHTAIbHbIE HCCIe0BAHUS
U MCNOJIb30BATh OCHOBHBbIE NIPHEeMbI 00PA0OTKH U NMPeACTABJIEHUS MOJTYyYeHHbIX

JAHHBIX

OIIK-2.1: ITpumenser
OCHOBHBIC METOJIBI M CPEJICTBA
IPOBEJICHUS
IKCTIEPUMEHTATLHBIX
UCCJIEIOBaHUM, CUCTEMBI
CTaHJapTH3ALUU U
cepTudUKaIuu

OCHOBHBIE METOJIBI U CPE/ICTBA IPOBEICHHS
HKCTIEPUMEHTAIbHBIX UCCIICI0OBAHUI

CHCTEMBbI CTaH/IAPTHU3ALNH U CEPTUDUKAUH

MPUMEHSTh OCHOBHBIE METO/IbI U CPEZCTBA IPOBEACHUS
OKCTIEPUMEHTATBHBIX UCCIICTOBAHUN

CaMOCTOSITEIBHO MPUMEHSATh CUCTEMBI CTaHapTU3AINN
U cepTU(HUKAUN

METOJ[aMH U CPEJCTBAMH MTPOBEICHUS
AKCTIEPUMEHTATBHBIX UCCIICTOBAHUI

CHCTEMaMU CTaHJIAPTHU3ALMH U CepTH(UKAIIH B 001aCTH
MIPOM3BO/ICTBA HHTETPATHHBIX MUKPOCXEM

OIIK-2.2: Beibupaet criocoObl 1
CpeAcTBa U3MEPEHUN U
IIPOBOJUT HKCIIEPUMEHTAIbHbBIE
UCCIIEA0BaHUS

CIOCOOBI ¥ CPENICTBA U3MEPEHUI ITapaMeTPOB
ANIEMEHTHOM 0a3bl HHTETPATEHBIX MUKPOCXEM
MIPUMEHSITH CIIOCOOBI U CPECTBA U3MEPEHHM
1apaMeTpPOB IIEMEHTHOM 0a3bl HHTETPATbHBIX
MHUKpPOCXEM

croco0aMu M CpeJICTBAMHU U3MEPEHUH ITapaMeTpOB
3JIEMEHTHOM 6a3bl HHTETPATbHBIX MUKPOCXEM

AHAJIOI'OBBIX
IIPOCKTHPOBAHUC

OCBOCHHSHA




OIIK-2.3: O6pabarbIBaeT 1
NPEJICTABIISET IMOTyIeHHBIE
JTaHHBIE U OLICHUBAET

CITOCOOBI MPEACTABJICHUA SKCIICPUMCHTAIIbHBIX JAHHBIX
METObI 06pa6OTKI/I OKCHICPUMCHTAIIBHBIX JaHHBIX
TIPUHIHAIT JIeNCTBUSA HU3MCPUTCIIbHBIX HpI/I60pOB

IOTPELIHOCTHU PE3YIbTATOB
M3MEPEHUI

MPEACTABISATh SKCIIEPUMEHTAIbHbBIC JaHHbBIE
00pabaTpIBaTh SKCIIEPUMEHTATbHBIE JaHHbIE
METOJaMU OLIEHUBAHUS IOTPEIIHOCTEN PE3yIbTATOB
U3MEpPEHUI

YMEHUSIMH T0JIb30BaThCS U3MEPUTEIBHON TEXHUKON

OIIK-4: CniocoGeH moHMMAaTh NPHHIMIIBI PA00THI COBPEeMEHHbIX HH(OPMaLMOHHBIX
TEeXHOJIOTHH M UCIOJIb30BaTh UX IS PellleHUus 32124 NpPo(ecCHuOHATbHOM

ACATCJIBbHOCTH

OIIK-4.1: TloHnMaeT TpUHIUIIBI
paboTHI COBpEMEHHBIX
WH(GOPMAIIMOHHBIX TEXHOJIOTUI

MPUHIIMIIBI pabOThl COBPEMEHHBIX HHPOPMAIIMOHHBIX
TEXHOJIOTHI

MIPUMEHSITh COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUH

HaBbIKaMH MPUMEHEHHS] COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOIOTHI

OIIK-4.2: Ucnonb3yet
COBpPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTHH
JUISL peIlIeHus 3a/1a4d
npohecCHOHATHHON
JESITEIbHOCTH

ACIICKTBI MMPUMCHCHHA COBPCMCHHBIX I/IH(l)OpMaJ_II/IOHHBIX
TEXHOJIOTHI JJISl PEIICHUS 3a/1a4 PO(HECCUOHATBHOM
JeSITeIIbHOCTH

MPUMEHSTH COBPEMEHHbBIC HHPOPMAIMOHHBIC
TEXHOJIOTHH JJIsl PEIICHUs 3a1a4 MPOoPeCCHOHATBHOM
JeSTeILHOCTH

HaBbIKaMHW MPUMCHCHUA COBPECMCHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHI TS PEIICHUs 3a1ad
npodeccuoHATBHON AeITeTbHOCTH

1.4 OcobeHHOCTH peaM3auuy JUCHUATIIMHBI

SI3BIK peann3anuy IUCUUILIMHBL Pycckuil.

Jucnuminaa (Moayis) peanusyercs 6e3 npumenenus 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TeM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTtHas padora ¢ 3,5 (126)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 1,5 (54)
MIPAKTHYCCKUE 3aHATHS 1(36)
naboparopHbie paboTh 1(36)
CamocrosiTesqbHas padora 2,5 (90)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Ha
IIpomexyTounas arrecranmsa |1 (36)
(3auéTt) (Ix3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.
3aHATUS CEMUHAPCKOTO TUIA
3aHaTus
CamocTosTenbHas
JIEKIIUOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue 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. TeopeTnyecKkne OCHOBBI AHAJIOTOBBIX YJICKTPOHHBIX YCTPOHCTB

1. O6mume cBenenust 00 ADY. [lapameTpsl 5
XapakTEPUCTUKHU aHAJIOTOBBIX YCTPOMCTB
2. O0parHble CBS3U U UX BIMSIHUE HA XapaKTEPUCTUKU 3
YCUIIUTENbHBIX YCTPOHCTB
3. luHaMH4YeCKUE XapaKTEPUCTUKH YCUITUTEIbHBIX 1
YCTPOMCTB
4. DKBUBAICHTHBIE CXEMBbI U PEXKUMBI PAOOTHI )
YCWJINTENBHBIX IIEMEHTOB
5. TemneparypHas crabunuzamnus pexxuma padoTsl 1
yCUJIUTEINEH
6. Pe3ucTUBHBIN KacKan 4
7. BcniomorarenbHble nenu. CrienuanbHble CXeMbl 4
YCWINTENbHBIX KacKazioB
8. IIupoKOMOIOCHBIE YCUITUTENH 2




9. UMniyibCHBIE YCUITUTENTN

10. Ycunureau MOITHOCTH

11. Ycunurenu nmoctossHHOTO ToKa. J{nddepeHmanbHpIi
KacKaJl

12. Oneparmonnsie ycunutenu. OyHKIUOHATbHBIE
YCTPOWCTBA HA ONICPAIIMOHHBIX YCUIIUTENSX

13. AktuBnbie RC-punstpsl

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

20.

36

21.

2. IlpoekTHpoBaHUE AHAJIOTOBBIX YJIEKTPOHHBIX YCTPOHCTB

1. O6mme cBeIeHHS O CXEMOTEXHUUECKOM MPOEKTUPOBAHUH
AQHAIOTOBBIX YCTPOUCTB

2. opsanok BeIOOpa 1 00OCHOBAHWSI CXEMHBIX PEIICHHIA

3. PacueT pe>xuMOB pabOThl YCHIIUTENBHBIX CEKIIUN

4. PacueT MHPOKOIIOIOCHOTO ¥ UMITYJIbCHOTO YCHUIIUTENEN

R




5. Pacder anemenTOB, BIusronux Ha popmupoBanne AUX u

®YX kacka0B yCUIICHHUS 2
6. Pacuet pexxrMa paboThI 0 TOCTOSSHHOMY TOKY 6
ycunutenbHbIX cekuuii 09, 03-0b, O2-KII
7. PacueT pyHKIMOHATHLHON CXEMBI IIUPOKOIOJIOCHOTO U 6
UMITYJIbCHOTO YCUITUTEIICH
8. PacyeT BBIXOHBIX KaCKaJIOB IIUPOKOIOJIOCHOTO U 6
HUMITYJIbCHOTO YCUJIUTEINIEH
9. PacueT npomMexyTOYHBIX KaCKaZ0B IIMPOKOIOIOCHOTO U 6
HUMITYJIbCHOTO YCUJIUTENIEH
10. PacdeT BXOJIHBIX KaCKaJIOB YCUIIUTEIbHBIX YCTPOMCTB 6
11. PacdeT ameMeHTOB, BIUSAIOIMX Ha popMupoBanre AUX 6
1 OUX kackaJloB yCHUIIUTEIA
12. 54
13.
Bcero 54 36 36 90




4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

1. benoyc A. U., Emenssnos B. A., Typuesuu A. C., Andepos XK. U. OcHoBbI
CXEMOTEXHUKU MUKPOIIEKTPOHHBIX ycTpoicTB(MockBa: TexHocdepa).

2. Bonosuu I'. 1. CxemMoTeXHUKa aHATIOTOBBIX M aHATIOTO-LU(POBBIX
AIIEKTPOHHBIX YCTPOUCTB: yuebHoe mocooue as By3oB(Mocksa: JIMK-
I[Tpecc).

3. AgepuenkoB O.E. CxeMoTexHuKa: anmaparypa u IporpaMMbl: y4eOHOe
nocobue(Mocksa: JIMK-mipecc).

4. I'puropeeB A. I'. CxeMOTEXHMKA aHATTOTOBBIX MIEKTPOHHBIX YCTPONCTB:
METOJIMYECKUE YKa3aHUs M0 KypcoBoMy MpoekTrupoBaHnuio(KpacHospek:
UIIK COY).

5. HrnaroB A. H. MukpocxeMOoTeXHIKA M HAHOAJICKTPOHHKA: yuel. mocodue
JUTsl CTYZICHTOB BY30B, 00y4. TI0 HampaBJeHuIo noarotTosku 210400
"Tenekommynukanuu' (Cankr-IletepOypr: Jlanb).

6. I'puropees A. I, Ckauko B. J[. CxeMOTeXHHKa aHATTOTOBBIX AIEKTPOHHBIX
YCTPOMCTB: METOJIMYECKUE YKA3aHUs K IPAKTUUECKUM 3aHATHAM
(Kpacnosipck: Mnpopmarmonno-nonurpapuyeckuii kommiekce [UIK] COY).

7. ['puropees A. I'., Ckauko B. JI. CxeMOTeXHHKa aHATTOTOBBIX AIEKTPOHHBIX
YCTPOMCTB: METOJIMYECKUE YKA3aHUA [0 CaMOCTOSATEIbHOU padoTe
(Kpacnosipck: UITK CDY).

8. ['muaunkoB B. A. CxemoTexHHuKa UPPOBBIX YCTPONCTB. AHATH3 U CHHTE3
(GYHKIMOHATBHBIX YCTPOUCTB MOCJIEI0BATEIbHOCTHOIO THIIA: yue0.-METO/.
mocoOue JJIsi CaMOCTOAT. PabOTHI IS CTyAeHTOB crell. 160905.65,
210302.65, 210303.65, 210400.65, 200101.62, 210400.62(KpacHospck:
CoYy).

9. ['muaunkoB B. A. CxemoTexHuKa UPPOBBIX YCTPOMCTB. AHAIN3 U CUHTE3
(GYyHKUIMOHATBHBIX YCTPOUCTB MOCJIEI0BATEIbHOCTHOIO THIIA: yu€0.-METO/.
nocobue st ctyaeHToB HarpasiaeHus 160000 "ABuaoHHas U pakeTHO-
kocmuyeckas Texuuka'(Kpacnosipck: COY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrnieyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IPOrpaMMHoe
obecrevyeHne, HA KOTOPOe YHMBEPCUTET MMeeT JIUIEH3HI0, a TAK:Ke CBOOOTHO
DACNDOCTDaHsAeMoe TDOrDaMMHOe o0ecreyeHne):

1. OrCAD-9.2
2. Protel DXP, Altium Designer
3. MicroCap 7 Stud

4.3 NUuTepHeT-pecypchl, BKIKOYas NpodeccuoHATIbHbIEe 0a3bl JaAHHBIX
U uHGoOpMalNUOHHbIE CIIPABOYHbIE CUCTEMbI:

1.  bubGnuoteka cranmaptoB. Pexxum noctyna: http://gost.libt.ru/

2. [TouckoBo-undopmaimonHas cuctema Auaexc. Pexxum nocryna:
http://www.yandex.ru/



S ®oH OLEHOYHBIX CPEICTB

OI_ICHOLIHI)IC CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuaJjibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA /IJIsl OCYLECTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Oynkunonupyroomuil B pamkax CeTeBoil 1a0oparopuu aBTOMAaTH3HPOBAHHOTO
71a00PaTOPHOTO MPaKTUKYMa C yAATCHHBIM T0CTynoM [www.alpsib.ru] anmaparHo-
IporpaMMHbIN KoMILIeKC «CXeMOTEXHUKA aHATOTOBBIX JIEKTPOHHBIX YCTPOUCTBY,
o0ecrneynBaoIUil BHITOJHEHHE HIECTH JTA00PAaTOPHBIX PabOT B peKUMe
YAQICHHOTO J0CcTyma 1o cetu Internet/Intranet.

®ynkunonupyromuil B pamkax CereBoil 1aboparopuu aBTOMaTU3MPOBAHHOTO
J1ab0paTOPHOTo MPAaKTHKYMa C yIaIeHHBIM JI0CTyNoM [www.alpsib.ru] anmaparto-
IPOTPaMMHBINA KOMITTEKC « TpakT ycuIeHHs 3ByKOBOM 4acTOTHI», 00ECTICUNBAIOIIII
BBINOJIHEHUE JIBYX Ja0OPATOPHBIX padoT B peKUME yAAIEHHOTO AOCTYIIA [T0 CETH
Internet/Intranet.

HeaBToMarm3upoBaHHbIC JTa00pAaTOPHBIE CTCH/IBI, 00ECTICUNBAIOIINE BHITIOTHEHHUE
KOMILJIEKCa J1a0OpaTOPHBIX PadoT.

CD-npoexTop, CTEeH/IbI U TUTaKaThl B Jaboparopuu « CXeMOTEXHHUKA aHAJIOTOBBIX
JIEKTPOHHBIX YCTPONCTBY.
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