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1. IEJIM OCBOEHMA JUCHUIIIMHbI

IlenssMH  OCBOEHHS ~ JUCUUIUIMHBI ~ «OCHOBBI ~ KOMIBIOTEPHOIO  IPOEKTUPOBAHHUS
paauosnekTponHbix cuctem» (OKIIPIC) sBisercs moAroToBka B 001aCTH aBTOMAaTH3HPOBAHHOTO
npoektupoBanusi POA u PTC Ha ypoBHSX: CHCTEMa, allOPUTM, MOAYJIb U 3jieMeHT. M3naratorcs
¢u3MYeCKUe OCHOBBI U MATEMAaTHYECKHE MOJENM IIMPOKO HCHOJb3YEMBIX H IEPCIEKTHBHBIX
anroput™MoB I1udpoBoii obpabotku curranoB (LJOC). PaccmarpuBaroTcs CXeMBbI 3aMeEIleHHs
peaibHBIX 3JIEMEHTOB Ha UX UACATU3UPOBAHHBIE AHAJIOTH B 00/1aCTH HU3KUX U BHICOKHX 4aCTOT.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuumuimaa  "OCHOBBI  KOMITBIOTEpHOro — mpoekTHpoBaHus PDC"  obecneunBaer
MOATOTOBKY CTYIEHTOB B O0JIaCTH KOMIIBIOTEPHOIO IIPOEKTHPOBAaHHMS H MOJEIMPOBAHHUS:
MaTeMaTH4YeCKHe OCHOBBI MOJIEIMPOBAaHUS KOMIMOHEHTOB PDOC pa3nn4yHOro ypoBHsS CIIOKHOCTH;
QITOPUTMBI aHAIM3a AHAJIOTOBBIX M LUGPOBBIX YCTPOMCTB; METOIBl ONTHMH3AIMU IPOEKTHBIX
pelIeHdi; MEeTOAbl MOJEIMPOBAaHHS Y3JOB AHAJIOIOBBIX YCTPOMCTB; HCIIOJIb30BaHHE IIAKETOB
NPUKJIAIHBIX TPOrPAMM.

JIMCLMITTMHA OTHOCHTCS K 06a30BOM 4acTH BapUAaTUBHBIX JUCLHMIIIMH C BO3MOJKHOCTBIO
BbIOOpa B COOTBETCTBHH C 3a/layaMu 1oArotoBku Oakanaspos b.1.B.O/L.5.

Kypc "OcHOBBI KOMIBIOTEpHOro mnpoektupoBaHus POC" ocHOBbIBaeTCs Ha 3HAHMAX
"Bricmieii Mmarematuku", "OcHoBax Teopun nenei", "Teopuu snextpocBszu’, "CXeMOTEXHUKH
ADY", "OcHOBbI KHOCpHETHKH ¥ PaJUOABTOMATUKU'" U SBIseTCS 0a30BBIM JI MOCIEAYIOLIMX
qaciuIuiaH npoektupoBanus POC, POA u PTC.

3.  KOMIIETEHIIUA OBYYAIOUIET' OCsl, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCHUIIJIMHBI (MOAYJIA)

B pesynbrate OCBOCHHs JUCHMIUIMHBI OOydYaroLuiics IOJDKEH o0siafarh CleayIOLIUMH

00meKyJbTYpHbIMH H 00menpodeccuoHanbHbIMH KoMneTeHnusiMu (OK u OIIK):

® CHOCOOHOCTBIO K caMOOopranu3anuu u camoobpaszosanuio (OK-7);

® TOTOBHOCTHIO IPUMEHSATh COBPEMEHHBIE CPE/ICTBA BBIIOJIHEHUS U PEJAKTHPOBAHHSI
300pakeHUH U YepTexkel U MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOH JTOKYMEHTAIHH
(OIIK-4);

e CroCcOOHOCTh OCYIIECTBIIATh MOMCK, XpaHEHHE, 00pabOTKy U aHATU3 HHPOPMAIIHH U3
pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEJICTABIIATE €€ B TpebyemoM dopmate ¢
UCIO0JIb30BaHHEM HH(OPMAIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosorui (OITK-06).

B pe3yabTaTe H3yueHuUsi JUCHHMILUIMHBI CTYIEHT J0J/IKEH:
3HaTh:

e 3a7ayd M OCHOBBI CXEMOTEXHHYECKOTO, KOHCTPYKTOPCKOTO, TEXHOJIOTHYECKOIO,
CUCTEMHOI0, &JITOPUTMHUYECKOIO U IPOIrPaMMHOTI0 MPOEKTUPOBAHHSI.

e ba3oBble NPUHIMIIEI MATEMAaTHYECKOTO MOICIIMPOBAHUS U IAKETHI IPOTPaMM.

e MaremaTHuecKue MOJEIH, METOAbl U aJITOPUTMBI ABTOMATH3UPOBAHHOI'O BBIIOJIHEHUS
MIPOEKTHBIX MPOLEAYP.

YMmern:

e BpiOuparh ¥ DNpUMEHATh NPHUKIAIHOE MPOrpaMMHOE OOecredeHue Ui peIIeHUs
KOHKpETHBIX HHKeHepHbIX 3a1ay CAIIP.

e OuenuBarh 3¢ dextuBHocTs NpuMeHeHuss CAIIP B KOHKPETHBIX CHUTyaIlHsiX, BHIOMpATh
HY)KHbIE KOMIIOHEHTBI 0a30BOro W NPUKIAJHOTO IPOrpaMMHOro obOecrnedeHus,
dopmynuposath 3aganus CAIIP.

e DBbINONHATH MPOEKTHBIE MpOLEAYpPHl B OHAJIOTOBOM pexume pabotel ¢ DBM.
UHTEPIPETUPOBATH MOIyYaeMbl€ PE3yIbTaThL.

e Pas3buBath 00my10 33a1a4y Ha 60Jiee MPOCThIE, YACTHBIE MO13a/1a4H.



Baaaern:

THIOBBIMH  TIPOIEYpaMU IPOEKTHPOBAHUS,

IpPOrpaMMHOT0 Y HH(POPMALMOHHOIO

obecrieuenuss CAIIP, Bkimoyas coctaB ¥ CTpYKTypy TexHHueckux cpencts CAIIP.

XapakKTECPUCTHK PAAHOTEXHUYCCKUX LIeTIe U CUTHAJIOB.

JaHHBbIX.

4.CTPYKTYPA U COAEP)KAHUE JUCIMIIJIUHBI (MOAYJISA)
3adeTHble eAUHULBL, 108  4yacos.

OO61ast TpYA0€MKOCTh JUCIUIUIMHBI COCTaBIsAeT _ 3

Meroaukoii KOHGUIYPHPOBAaHHS U OICHKHU OBICTPOJEHCTBHUS CUCTEM JJISI HM3MEPEHUs

MeTtoaukou SKCIICPUMEHTAJIbHBIX HCCJECIOBAaHUM M OCHOBHBIMH npueMaMu 06pa6OTKH

Buasr yue6HOM paboThl, 06 ®opmbl
BKJIIOYAsl CAMOCTOSITENIBHYIO beM TEKyLIEro
< yueOHOM
= paboTy CTyIEeHTOB AGOTEL KOHTPOJIS
2, © | U TPYyAOEMKOCTh (B yacax) p c ’ yCIIEBAEMOCTH
Ne Pasnen (tema) 2 & o L o (IIo HenensIM
S| o = | = 2 IPUMEHEHUEM
n/n JUCLUILTAHBI 58] = ELE T - - ceMecTpa),
S| 5| E I8 EeREE £ | MHTepaKTHBH
| B |£ §2 E|E | @ |* hopma
3| 2 E388l8g & BIX METOJIOB
T| 2 EBEEEE |5 (Buacax/%) | MPOMIOT
S 8 g HE T = aTTecTalUu
R
1 3agaud U BB 6 |1 2 8 2/100%
CAIIP PDC 2
2 | [Iporpamma B2Spice | 6 | 3 10
4
3 Mopenn 6 |5 10
paauo3JEMEHTOB 6
4 | MopempoBanueB | 6 | 7 10
4acTOTHOM 06J1acTH 8
5 | MogenupoBanueBo | 6 | 9 10
BpEMEHHOM 00s1acTH 10
6 MopnenupoBanue 6 |11 10
GUILTPOB 12
7 |CAIIP xonctpykropa| 6 |13 12
14
8 [{udpomoii cunTe3 6 |15 4 14 4/100%
CUTHAJIOB 16
9 |CAIIP Bupryanbhbix| 6 |17 2 2 14 4/100%
npubopos (BII) 18
Bceero 4 6 98 10/100% 3AUYET

5. OBPA3OBATEJIBHBIE TEXHOJIOI'UA

AKTHBHbIE H HHTePAKTHBHbIe GOPMBI 00ydeHHs
C uenpro QGopmupoBaHusl M pa3BUTUS NPOGECCHOHAIBHBIX HABBIKOB CTYJAEHTOB B y4eOHOM
IIPOLECCE HCITOJIb3YIOTCH AKTHBHBIC H HHTCPAKTHBHBIE ()OPMBI IPOBECHHS 3aHATHH B COUYCTAaHUU
(mpakTH4eckue paboThl, KOHTPOJIBbHBIE ayJUTOPHBIE pPabOTHI,

C BHEayJUTOPHOW pabOTOM:

UHIUBHIYyalbHbIE JoMalIHUE paboThl). OObEM 3aHATUH, MTPOBOJMMBIX B MHTEPAKTHBHBIX (OpMaXx.
cocrtasiseT 10 yacoB ayIUTOPHBIX 3aHSATHH.
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CamocTosiTe/ibHast paboTa CTY/1eHTOB

CamocrosiTenpHas  (BHeayAMTOpHasi) paboTa CTYJEHTOB BKIIIOYACT  3aKpeIlICHUE
TEOPETUYECKOr0 Marepuajia MpH MOATOTOBKE K BBIIOJHEHHIO JIAOOPATOPHBIX 3aJaHHM, a Takxke
IpU BBINOJHCHUH HHAMBHUIYaIbHOW KOHTpoJibHOW pabotel (CPC). OcHoBa caMoCTOSTENbHOM
paboThl - H3ydeHHE JUTEpaTypbl IO PEKOMEHJOBAHHBIM HCTOYHHUKAM W KOHCIEKTY JIEKIUH, a
TaKxe rnouck uHopmanuu B UaTepHere.

MyabTHMeIHiiHbIE TEXHOJIOTHH 00y4eHHs

Bce nexkuuMoHHBIE 3aHATHS IPOBOIATCS B BHUAE MpE3EHTAlMd B MYJIbTUMEAMMHON
ayJIMTOPUU C MCIIOJIH30BAaHUEM KOMIIBIOTEPHOI'O IPOEKTOpa U mpezacraBieHueM 100 craiaoB 1o
KaX0H JIEKLIHMH.

CrynenTaM NpeJoCTaBIIsA€TCs] KOMIIBIOTEPHBIH KypcC JIEKLUH.

6.OLHEHOYHBIE CPEJACTBA JJI5s1 TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTAM,
MPOMEKYTOUYHOM ATTECTAIIMH 11O UTOI'AM OCBOEHMSI JUCLHUILIMHBI U
YYEBHO-METOJWYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOM PABOThDI
CTYAEHTOB
6.1. BonnpochI k 3a4eTy

3anauu u obmactu CAIIP.

[Tporpamma monenupoBanus B2spice

Ocnosublie o6nactu npumenenust CAIIP 1 0630p BO3MOKHOCTEH MOICTHPOBAHUS.

Monenu pagrosnementoB POC. ba3oBelit Habop Moeneit 3JIEMEHTOB.

[TaccuBHBIE KOMIIOHEHTBI M HUX Mojend. DiaeMeHThl R,L,C B auamas’oHe BBICOKMX H HH3KHX
4acToT.

Mozens noaynpoBoAHMKOBOrO Anoaa. Mozaesas OGUITONAPHOrO TpaH3KuCTOPA.

MoaenupoBaHHe CXEM B YaCTOTHOM M BO BPEMEHHOM O0JIACTH.

IToctpoenue u uccnenoanne AYX u @YX ¢puasTpoB ¢ moMorkio mporpaMmmel B2Spice.
Monenuposanne RC u RL punbstpoB ¢ nomouipo mporpammer B2Spice

. MO)ICJII/IPOBaHI/Ie OpOXOXXACHKA CHI'HAJIOB THIIA ME€aHAP M TAapMOHHMYECKOIO CHrHajla dYepes

(GUIBTPBIL.

- Monenuposanue pabotel LC punsrpos. Mccaenoanue mocneoBate/ibHbIX U napauienbabx LC

(GuIbTPOB, PEIKEKTOPHBIX (3arpaXkIAOIIKX) U MOJOCOBBIX (PHILTPOB.
[Toctpoenne AUX u ®UX B mporpamme B2Spice.

Monennpopanne aaropuTMoB HHGPOBOro CHHTE3a U3MEPUTEIBHBIX CHTHAJIOB.
Monenuposanue anropuTMoB CHHTe3a CurHaioB AMn, UMmn, AM, UM u ap.

. DopMHpOBaHHE CUTHAIOB ¢ IOMOIILIO [[ATT.
16.
17.

AnropuTMbl IH(GPOBOH 00pabOTKH U3MEPUTEBHBIX CUIHATIOB
AJITODHTMBI  ONIpEJENICHHs. MApaMeTPOB CHUTHAJIOB: MOIIHOCTH, YacTOTHL, CIABUra (hasbl.
HEJTMHEHHBIX HCKaKEHUH, NapaMeTPOB MOYJISIIUH.

6.2. CPC

B tunosoii CPC B COOTBETCTBMH ¢ HHAMBHAYAIbHBIM 3aJaHHEM CTYAEHT BHIOMpAcT
00bext (PDA, PUII) u cTpykTypy €ro OCHOBHBIX ITapameTpoB (0T 3-x no 7). Jlanee, HCIOIB3Ys
WutepHer u kadenpanpHyro GHONIMOTEKY alrOPHTMOB OLEHKH TApaMETPOB OOBEKTA, CTYHEHT
ONTUMHU3UPYET KOMIUIEKT allllapaTHBIX W QIFOPUTMHYECKHX CPEACTB IMPOCKTHPYEMOIO
BUPTYaJIbHOT'O UCIBITATEILHOTO KOMILJIEKCA.

IIpoexkTHpoBaHHE Ha CHCTEMHO-AITOPUTMHYECKOM YPOBHE 3aKIIOYAETCS B KOMIIOHOBKE
00BbEIUHEHHOTO (KOMIIEKCHOT0) anroputMa ucnsitanuit. B CPC Heo6xomumo paspaGoTath
(BBIOpaTh) [HeTalbHble METOJMKH HPOBENCHHS MHCIBITAHHM, BKIIOYAs alrOPUTMBI H3MEpEHHMs
Ka)XJ0ro IapameTpa U crnocodbsl 06paboTKH JaHHBIX.

O0bexThI HCNBITAHUH JJ18 HHAUBHAYaALHOM CPC



BricokokauecTBenHsit YHY.
TeneBusnonnas antenHa MB.

CuHTe3aTop yacToT paauonepeaTunka MB.
DNeKTpoaKkyCTUYeCcKas CHCTEMA.

[lndpoBoit BOILTMETP MOCTOSHHOTO HanpshkeHus (B2).
IluppoBoit BoabTMETp HEpeMeHHOro Hanpsokenus (B3).
WmnynscHeiii BoasT™MeTp (B4).
CenextuBHbIH BotbT™METD (B6).

9. Myastumerp (B7).

10. Liupposoii u3meputenb MommHocTH (M3).

11. U3meputenbHslii reneparop HY.

12. U3mepurenbHblii reneparop BY.

13. U3mepurenbHsiit reaeparop CBU.

14. UmnynascHeiit reneparop (I'5).

15. Anammu3zarop cnektpa (C4).

16. 3meputens HeNMUHEHHBIX HCKaxeHHH (CO6).
17. Ocuumorpad (C1).

18. Ludporsoii pazomerp (D2).

19. U3mepurtens AUX (X1).

20. lerexropHas rosoBka CBY.

21. ATTeHroaTop nepeMeHHbIi noriaomaromui JJMB.
22. Bentuns CBY.

23. HampaBnennsiit otBeTBuTes CBY.

24. [Tonocoso#t pmwistp CBY.

25. JluH3oBas aHTeHHA.

26. Pynopnas aHTeHHa.

27. BonnoBoaHo-1eneBas antenna CMB.

28. Perynupyemsrit ¢pazoBpamarens CBY.

29. Tpanzuctop CBY.

30. Tpansuctop BY.

31. Mommsslit Tpan3uctop HY.

32. IlonocoBoit punetp Ha OY.

33. PexexTopHbiid puinsTp HA OV,
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7.YYEBHO-METOAUYECKOE Y  HH®OPMAIIMOHHOE OBECIIEYEHUE
JTUCLHUNIMHBI (MOYJIS])

)

OcHoBHas JUTEpPaTYpa

Kosorpusos B.A. OcCHOBBI aBTOMATH3UPOBAHHOIO MPOEKTHPOBAHUS PAJHO>TEKTPOHHBIX
ycrpoictB. Hacte 1 [DniekTpoHHBIA pecypc]: yueGHoe moco6ue/ Komorpupop B.A.—
DIIEKTPOH. TeKCTOBbIE JaHHbIe.— Tomck: TOMCKHM roCylapCTBEHHBIH YHHBEPCHUTET CHCTEM
YIPpaBJIEHUS U pauo3aeKTpoHuku, 2012.-132 c.
Kopones A.JI. KomneiotepHoe MoaenupoBasue. JlaGopaTopHbli NPaKTHKYM. - 2-€ u31. (311.)/
MzparensctBo: BMHOM. Jla6oparopus 3nanuii. — 2013.- 300 c.
Hoznusixos A.JL., Tlosansxos B.A. MonenipoBasue allrOpuTMHYECKUAX METOIOB OIPEIEICHHUS
napameTpoB paguocursanos. [Ipakrukym / Bonagum. roc. yu-1; Bnagumup, 2012. 114 c.

JonoHuTeILHAS IHTEpaTypa
[ozanskoB A.JI. Kpet#itoBble cucremsr PXI sl KOHTpONS, HCIBITAaHHH M MOHMTOPHUHTIA
panuo-anmnaparypsl: y4e6. mocobue / Bnagum. roc. yH-1. — Bragumup: Pex.-u3mar. KoMIuieke
Bal'V, 2010. - 118 c.
Yraxos JI. M. Beenenne B Matematuueckue ocHoBbl CAIIP: kypc nexuuii / M3marenserso:
JMK TIlpecc. - 2011. - 209 c.
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3. KonorpuoB B.A. OCHOBBI aBTOMAaTH3HMPOBAaHHOTO IPOEKTUPOBAHHS DPaIHOIEKTPOHHBIX
ycrpoiictB. Hacte 2 [DnekTpoHHbIH pecypc]: yueOHoe nocobue/ Komorpusos B.A.—
)JIeKTPOH.TeKCTOBbIe JaHHble.— Tomck: TOMCKUH rocyapCTBEHHBIH YHHUBEPCHTET CHCTEM
YIIpaBJIeHHs ¥ paJuO3IeKTPOHUKH, 2012.— 132 ¢.

OTedyecTBEHHbIE Ky PHAJIbI:

e PainoTeXHHUKA;

e PaioTexXHUKA M 3JIEKTPOHHUKA,

o [Iprbopsl U TEXHUKA IKCIEPUMEHTA.

8. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCITUIIJIMHbI

MarepuabHO-TEXHHYEeCKOe 00€CIIEYEHHE THUCLIMILIMHBI BKIIOYAET:
kadepaibHble MyJIbTUMEUNHHBIE cpeacTBa (ayd. 301-3 u 504-3);
HabOpBI CIIAMI0B O BCeM JIeKIHsM (0T 25 10 40 caioB 10 KayKI0H JIEKLHH);
000py/I0BaHKe ClieUATM3MPOBAHHOM J1aboparopuu (506-3);
KOMIIBIOTEPH ¢ TporpaMMHBIM  obecrmedeHneM B2Spice u  LabVIEW, a Takke co
ClIELHAIM3MPOBAHHBIMA TIPOrPaMMaMH  MOJIEJIMPOBAHKS AITOPUTMOB OIPEEIEHUs 1apamMeTpoB
PaIMOCUTHAJIOB.

I[Ipumeuanus:
O6uiee YKMCIIO NOATOTOBIEHHBIX cnaioB Oojee 500, OHU €XEroJHO pPENAKTUPYIOTCA H
MOJEPHH3HPYIOTCS B COOTBETCTBHH C Pa3BUTHEM TEXHUYECKON M METOAUYECKOH Oasbl.
OGiiiee 9uciio KoMIbIOTepoB B Jaboparopusix 504-3 u 506-3 co crnenMaM3HpOBaHHbIM [IPOrPAMMHbBIM
obecre4eHHeM COCTaBJIsSIET COOTBETCTBEHHO 8 ¥ 7 €IMHMIL.

IlporpaMmma cocrasJjieHa B cootBeTcTBHHU ¢ TpeboBanusamu GI'OC BIIO no nanpasieHuo
11.03.01 «PagmorexHuKa»

PaGouyio nmporpammy cocrasui npodeccop kap. PTu PC 7 é/” ~ Al Tlo3aHsKOB.
¢¥UO. noxmucs)

Peuensent reH. qupexktop BKb «Pannocs3p» K.T.H. % A.E. bornanos
(MecTo paboThl, JOKHOCTD, ¢HO§fonnncs)

[Tporpamma paccMoTpeHa U oJo0peHa Ha 3acenanuu kadenpsr PT u PC
Ipotoxon Ne 4 ot 247, /< rona
3aBenyromuit kapeapor PT u PC 72 — O.P. Hukutun

PaGoyas mporpamma paccMOTpeHa M 0100peHa Ha 3acelaHiH yueOHO-METOAUYECKOH KOMHCCHU
HanpasieHus 11.03.01 «PaguorexHuka»

. s 5.7 1 >
[Tpotokon Ne g oT 2/, £ /0 roaa

o

IIpencenaresib KOMUCCUU _— /4 S O.P. Hukutun



_JIMCT IIEPEYTBEPXJIEHV
PABOYEU ITPOT'PAMMBI JUCLIMITJIMHBI (MOY JIA)

Pa6ouas nporpamma oxobpena va /2~ /. £ y4€OHBIN roj
Ipotokon 3acenanus kapeapst Ne /ot /74 /7 rona

3aBeayroluil kKadeapoi - ,4/\ O.P. Huxutun

PaGouas nmporpamma ogobpeHa Ha /2132 /Z y4eOHBIH roj

[TpoToxkou 3acenanus kapeapsr Ne F _O% /LG /C rojaa
3aBeayrouii kKadgenpoi 7 % O.P. Hukutun
s
Pabouas nporpamma ogo0OpeHa Ha y4eOHBI roj
[IpoToxou 3acenanus kapeapnl Ne oT roja

3aBenyroluit kadeapoi O.P. Huxutun




