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1. EJIX OCBOEHMUSA JUCHUITJIMHBI

LlenamMu  OCBOEHMS  JTUMCHUMIIMHBL  «OCHOBBI ~ KOMIIBIOTEPHOTO  ITPOEKTHPOBAHHS
pannosiekTpoHHbiX cucTeM» (OKIIPOC) saBnsercs moaroroBka B 00,1aCTH aBTOMAaTH3HPOBAHHOTO
npoexktupoBanus POA u PTC Ha ypoBHSIX: cucTeMa, alrOpUT™M, MOYJIb U 3J1eMeHT. M3nararorcs
(u3MYECKHE OCHOBBI M MaTeMaTHYeCKHE MOJENIH INHPOKO HCIOJIB3yEMBIX M IEPCHEKTHBHBIX
anroputMoB 1M(ppoBoii ob6pabotku curnanoB (IJOC). PaccmarpuBaroTcss CXeMbl 3aMEIEHUS
peabHBIX 3JIEMEHTOB Ha MX MJICAIM3UPOBAHHBIE AaHAJIOTH B 00J1aCTH HU3KUX U BHICOKHX YacTOT.

2. MECTO JUCLHUIIJIUHBI B CTPYKTYPE OIIOII BO

Jucuuniraa "OCHOBBI  KOMIBIOTEpHOro mpoekTupoBanus PDC"  obecneuuBaer
IOArOTOBKY CTYJEHTOB B O00JAaCTH KOMIIBIOTEPHOTO IIPOSKTHPOBAHUS M MOJCTMPOBAHHUS:
MaTeMaTH4eCKHE OCHOBBI MOJEIMPOBAaHUS KOMIOHEHTOB PDC pa3iM4yHOro ypoBHS CIIOKHOCTH;
QITOPHTMBl AQHAIHM3a AHAJIOTOBBIX M IUQPOBBIX YCTPOMCTB, METOJbI ONTHMH3AI[MH NPOEKTHBIX
PELIEHHH; METOAbl MOJEIMPOBAHMS Y3JIOB AHAJIOTOBBIX YCTPOWCTB; HCIIOJH30BAHHE IIAKETOB
NPUKJIAIHBIX TPOrPAMM.

JucumniayHa oTHOCUTCS K ©a30BOM 4acTH BapHATUBHBIX IUCIMILIMH C BO3MOXKHOCTBIO
BbIOOpa B COOTBETCTBHH C 337la4aMH IOJAroToBKH Oakanaspos b.1.B.O/1.5.

Kypc "OcHOBBI KOMIBIOTEPHOTO MpOeKTHpOBaHUS POC" OCHOBBIBAETCS Ha 3HAHUAX
"Beiciuedi matemaTtuku', "OcHoBax Teopuu nemneil”, "Teopuu smextpocssasu', "CXeMOTEXHUKH
ADY", "OcHOBbI KHOEPHETHKM M pPaJHMOaBTOMATHKU' U SBJISETCS Ga30BBIM Ui MOCIELYIOIIHX
JuciUIuIMH npoektuposBanus POC, POA u PTC.

3.  KOMIIETEHIUU OBYYAIOILIEIOCSl, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHHUSA JTUCHUITIJIMHBI (MOAYJIA)

B pesynbrare OCBOEHHsS AMCLUIUIMHBI OOyYalONMiCs HO/DKEH 00JagaTh CleAyIOLIMMH

00meKyJIbTYPHBIMH H o0menpodeccuoHaabHbiMu Komnerenuusvu (OK u OIIK):

® CIOCOOHOCTBIO K CAMOOpraHU3aluy U camoobpaszosanuio (OK-7);

® TOTOBHOCTBIO IPUMEHSATH COBPEMEHHBIE CPEJICTBA BHIIOIHEHUS U PeIaKTHPOBAHUS
M300paXeHUHI U YepTexked U MOrOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKON JOKYMEHTAIUH
(OIIK-4);

®  CHOCOOHOCTH OCYIIECTBIATH IOUCK, XpaHeHHe, 00paboTKy M aHanM3 MHGOPMAIUH U3
pa3MYHbIX MCTOYHUKOB U 6a3 JaHHBIX, IPEJCTABIATE €€ B TpedyeMoM (opMare ¢
MCIOJIb30BAHHEM MH(POPMAIMOHHBIX, KOMIIBIOTEPHBIX H CETEBBIX TexHOJI0rHH (OITK-6).

B pesyabTaTe H3y4eHHs! AHCHUILIMHBI CTYAEHT J0JIKEH:
3HaTh:

® 3aja44 ¥ OCHOBbl CXEMOTEXHHYECKOrO, KOHCTPYKTOPCKOTO, TEXHOJOTMYECKOro,
CHCTEMHOI'0, aJITOPUTMUYECKOrO ¥ IPOrPAMMHOIO IIPOEKTHPOBAHUS.

¢ ba3oBble IPUHIIMITEI MATEMATHYECKOTO MOIEIUPOBAHHS U TIAKETHI TPOTPAMM.

¢ Maremaru4eckue MOJENH, METOJb H AITOPUTMbI ABTOMATH3MPOBAHHOIO BBINOJTHEHHUS
IIPOEKTHBIX MPOLEIYP.
Ymers:

* DBoibuparb u TpUMEHATh NPHUKIANHOE NPOrPAMMHOE OOGECNeueHHe Uil PELICHHUs
KOHKDPETHBIX UHKEHEpHBIX 3amad CAIIP.

¢ Ounenusars >pdextuBHocTs npumeHeHnss CAIIP B KOHKPETHBIX CHTYaIHsIX. BBIOHpATh
HY)XHBIE KOMIOHEHTHI 0a30BOr0 M INPHKIAJHOTO MPOrPAMMHOIO  OOECIeUeHHUSI.
dbopmynuposath 3amanus CAIIP.

* DBbiNONHATE TIPOEKTHBIE NpPOIEIYpPsl B [HANOTOBOM pekuMe paboTel ¢ DBM,
HHTEPIIPETHPOBATE MOJTyYaeMBbIC pe3yJIbTaThI.

e Pas0uBath 0011y10 33124y Ha GoJiee IPOCTHIE, YaCTHHIE MO3a1a4H.



Baanern:

THUNOBBIMH  TIPOIEAYpaMU IPOEKTHPOBAHUS,

IPOrpaMMHOTO M HH(POPMALIMOHHOIO

obecneyenns CAIIP, Bkiro4ast cocTaB ¥ CTpYKTYpy TexHuueckux cpeacts CAIIP.

XapaKTEPUCTHUK PAJUOTECXHUYICCKUX LIETIeH U CUTHAJIOB.

JaHHBIX.

4.CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIA)

Mertoaukoli KOH(GUIYpUPOBAaHUS M OIEHKH OBICTPOJEHUCTBHS CHUCTEM I HM3MEPEHUS

MeToIuKOl SKCIEPUMEHTAILHBIX MCCIIEIOBAHUN M OCHOBHBIMU IIpUeMaMH 0OpabOTKH

OO11ast TPYA0E€MKOCTb JUCLIUIUIMHBI COCTaBIAET _ 3 3ayeTHbIE eAUHMIBL, 108  yacos.
Buner yueGHO# paboThI, O6nen ®opmel
BKJIIOYAst CAMOCTOSTEIbHYIO . TEKYILIEero
< yaeOHOI
= paboTy CTyIEHTOB 60TLL KOHTPOJIS
o | ©| U TPYAOEMKOCTSH (B 4acax) pa gT ’ yCIEBaeMOCTH
Ne Paznen (Tema) § 3 o |2 |o (o HeaensIM
g | © = | = 2 IpUMEHEHHEM
n/n JIACUUILIAHBI 3|5 |8 cemecTpa),
N I-BER: & Z 5 E . £ | HHTEpaKTHBH dbopma
S| 2 | §E 8| 8 & |~| bix MeromoB p
T 2 EE2§EECE (B uacax /%) | | POMOHYL:
S |8 8 g 35 =< aTTecTaluH
= -
] 3amady ¥ BHABI 6 1 2 8 2/100%
CAIIP POC 2
2 | IIporpamma B2Spice | 6 | 3 10
4
3 Monenn 6 |5 10
pPagro3JIEMEHTOB 6
4 | MoaenupoBaHue B 6 |7 10
4acTOTHOM 06J1acTH 8
5 | MogenupoBanueBo | 6 | 9 10
BpEMEHHOU 006J1acTi 10
6 MopenupoBanue 6 (11 10
GbuIbTPOB 12
7 | CAIIP xonctpykTopa| 6 |13 12
14
8 [Tudposoii cunTes 6 |15 4 14 4/100%
CHUTHAJIOB 16
9 |CAIIP Bupryamenbix| 6 |17 | 2 ) 14 4/100%
npubopos (BII) 18
Bcero 4 6 98 10/100% 3AUET

S. ObPA3OBATEJIBHBIE TEXHOJIOT'UA

AKTHBHbIE H HHT€DAKTHBHbIE (OPMBI 00y UeHHs
C wenbro GopMHpOBaHHMA M Pa3sBHUTHA IPOGECCHOHAIBHBIX HABBIKOB CTYAEHTOB B y4eGHOM
IpoIiecce UCIOJIB3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIE ()OPMBI NIPOBEICHHUS 3aHATHI B COUETAHUU
(mpakTHYeckue paboThl, KOHTPOJBHBIE ayJUTOpPHBIE pabOTHI,

C BHEAyJIUTOPHOH paboToii:

MH/IMBU/IyalIbHBIC oMaliHue paboThl). O6bEM 3aHATHH, TPOBOJUMBIX B MHTEPAKTHBHBIX (OopMax,
cocrtabiisieT 10 yacoB ayIUTOPHBIX 3aHSTHHA.
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14.

CamocrosiTesqibHasi padoTa CTyI€HTOB

CamocrosiTenbHass (BHeayAuTOpHas) paboTa CTYIEHTOB BKJIIOYAET 3aKperieHue
TEOPETUYECKOro Marepuaia IpH MOATOTOBKE K BBIMOJIHEHHIO JAOOPATOPHBIX 3aJaHHM, a TaKKe
OpU BBINOJHEHUH HHAUBUAYalIbHOH KOHTposibHOW pabotel (CPC). OcHoBa camMOCTOSTENIBbHOM
paboThl - U3y4YeHHE JIUTepaTypbl IO PEKOMEHJOBAHHBIM HMCTOYHHKAM W KOHCIIEKTY JIEKIHH, a
Tak)Ke ouck uHdopMmaiu B UHTepHeTe.

MyJibTHMeIHHHBbIE TEXHOJIOTHH 00y4YeHus!

Bce nexuumoHHBIE 3aHATHS MNPOBOAATCS B BHUAE IMpEe3eHTAUH B MYJIbTUMEIUHHON
ayJIMTOPUHU C UCIIOJIb30BAaHUEM KOMIIBIOTEPHOIO MpoeKTopa M npeactaBienueM 100 craidaoB mo
Ka/KJIOH JICKLIHH.

CryneHTaM [IpeJoCTaBIIsA€TCs] KOMIBIOTEPHBIH KypC JIEKIIUH.

6.OHEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTMU,
MPOMEXXYTOYHOM ATTECTALIAU 1O UTOI'AM OCBOEHUS JUCLATNIJIUHBI U
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM PABOTDI
CTYAEHTOB
6.1. Bonnpocsl K 3a4ery

3agaum U obstactu CAIIP.

IIporpamma MozenupoBanus B2spice

Ocnosupie obnactu npumerenuss CAIIP 1 0630p BO3MOKHOCTEH MOIETMPOBAHUS.

Mopnenn paguosnementoB POC. ba3oBeiit Habop Moienel 3J1EMEHTOB.

[JaccuBHBIE KOMIIOHEHTBI M MX Mojenu. JneMeHTsl R,L,C B Juana3oHe BBHICOKMX M HHU3KUX
4acToT.

Mojenb 1osrynpoBoaHMKOBOro quoaa. Mozens GUIONAPHOTO TPaH3MCTOPA.

MoaenupoBaHue cxeM B 4aCTOTHOM U BO BPEMEHHOM 00J1acTH.

[loctpoenue u uccnenosanne AUX 1 @UX GpuibTpos ¢ momMomuisio mporpammel B2Spice.
Mopemposanue RC u RL ¢puiabTpoB ¢ momorusio nporpammel B2Spice

2 MOILeJII/IPOBaHI/Ie MPOXO0XKACHUSI CUTHAJIOB THNIA MEAHJP H TapMOHHYECKOIO CHUrHajia 4yepes

(GHIIBTPHI.

- Mozenmposanue pabotel LC ¢punbrpos. MccnenoBanue nocie 0BaTebHbIX U napanneibabix LC

GuIbTPOB, peXKEKTOPHBIX (3arpakJArOMINX) U MOJOCOBBIX (PUILTPOB.
[Toctpoenne AYX u @YX B mporpamme B2Spice.

Moaenuposanue arropuTMoB HH(GPOBOro CHHTE3a HU3MEPHTEIBHBIX CUTHAJIOB.
MoJiennpoBaHue alropuTMOB CHHTE3a CUIHanoB AMir, YUMn, AM, UM u p.

. DopMUpOBaHUE CUTHAJIOB ¢ IoMoLIbIO [[ATL
16.
17.

AJropuT™Bl HHGPOBOH 00pabOTKH H3MEPUTEIBHBIX CUTHAJIOB
AJIITOPUTMBI  ONPEJENIEHUs TapaMeTPOB CHTHAIOB: MOIIHOCTH, 4YacTOThl, CABHra (hasbl
HEJTMHEHHBIX UCKaKEHUH, TapaMeTPOB MOIYJISLIHH.

6.2. CPC

B Tunosoit CPC B COOTBETCTBHM C HHIMBHAyalbHBIM 3aJaHHEM CTYJIEHT BHIOHpACT
00bexT (PDA, PUII) u cTpykTypy €ero ocHOBHbIX mapameTpoB (oT 3-x mo 7). Haiee, UCTIOJIB3YS
Vnrepuer u xaenpanbHyio GHOMHMOTEKY aNrOPHTMOB OLEHKH NApaMeTpoB OGBEKTA, CTYACHT
ONTHUMHM3HUPYCT KOMIUIEKT aNNapaTHbIX ¥ aIlOPUTMHYECKHX CPEACTB  IPOEKTHPYEMOIO
BUPTYaIbHOT'O MCIIBITATEILHOTO KOMILJIEKCA.

IIpoekTHpOBaHHE Ha CHCTEMHO-QITOPHTMHYECKOM YPOBHE 3aK/IIOYAETCS B KOMIIOHOBKE
00BEIMHEHHOTO (KOMILIEKCHOT0) anroputMa ucnbitaHuii. B CPC Heo6xoammo pa3paboTarb
(BbIOpaTh) ACTaNbHBIE METOJMKH TPOBENCHHS MCIBITAHMH, BKIIOYAS AITOPHTMBI H3MEpEeHHs
Ka)XJ0ro rmapameTpa U crocoObl 00pabOTKH JaHHBIX.

O0beKThI HCNBITAHMI 118 HHAMBHIY aabHOH CPC



BeicokokauecTBeHHbd YHY.
TeneBusnonnas antensa MB.

CuHTE3aTOp YacToT panuonepenaTynka MB.
DJIeKTpoaKkyCTHYecKasi CUCTEMA.

[{rdpoBoii BOIBTMETpP MOCTOSIHHOTO HampspkeHus (B2).
[{udpoBoii BOIETMETp NepeMeHHOro HanpsikeHus (B3).
WimnynbecHBIM BoabTMETp (B4).
CenexkTuBHbIN BOIbTMETD (BO).

9. Mynsrumerp (B7).

10. Hudposoit u3MepuTens MOIHOCTH (M3).
11. U3mepurenbubiii reaeparop HY.

12. U3meputenbHblii reneparop BY.

13. N3mepurenbHblii reaeparop CBY.

14. UmnynbscHblit reneparop (I'5).

15. Ananusatop crekrpa (C4).

16. U3mepuTesb HeTUHERHBIX UckaxeHui (C6).
17. Ocumutorpad (C1).

18. Lludporoii pazomerp (D2).

19. U3mepurens AUYX (X1).

20. HerexropHas rojoska CBY.

21. ArteHroarop nepeMeHHbIi nornouatomui JIMB.
22. Bentuns CBY.

23. Hanpagsnensslit orBeTBuTeas CBY.

24. Tlonocogoii punsTp CBY.

25. JIun3oBas aHTEHHA.

26. Pynopnas anTeHHa.

27. BonHoBoHo-111es1eBast anTeHHa CMB.

28. Perynupyemsiii pazoBpamarens CBY.

29. Tpanzuctop CBY.

30. Tpau3ucrop BY.

31. Mowns1ii Tpansucrop HY.

32. IlonocoBo# ¢punbTp Ha OY.

33. PexxexropHbiit GpuinbTp Ha OY.
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7.YYEBHO-METOJUYECKOE n HHP®OPMAIIMOHHOE OBECIIEYEHHE
JUCHUIIVIMHBI (MOAY JISA)

1

OcHoBHas JJUTEpaTYypa

KonorpuBoB B.A. OCHOBBI aBTOMATH3HUPOBAHHOIO IIPOEKTUPOBAHMS PATUOIEKTPOHHBIX
ycrpoiictB. Yacte 1 [DnekrpoHHbli pecypc]: ydebnoe nocobue/ Komorpueor B.A.—
JJIeKTPOH.TEKCTOBbIe NaHHble.— Tomck: ToMckuil rocyapCTBEHHBIH YHUBEPCHUTET CHCTEM
yOpaBJeHHUs U paano3eKkTpoHuku, 2012.-132 c.
Kopones A.JI. KomnbroTepHoe MoaenupoBanue. JJabopaTopHbIi MPakKTHKYM. - 2-¢ W3A. (371.)/
UznarensctBo: BUHOM. JIabopartopus 3nanuii. — 2013.- 300 c.
[To3gusxoB A.Jl., [lo3aaskoB B.A. MoaenupoBanue airopuTMHYECKHX METOJOB ONIPEACTICHHUS
napameTpoB paauocursaioB. [Ipaktukym / Brnagum. roc. yu-1; Bnagumup, 2012. 114 c.

Jlono/iHATE/IbHASA JIMTEpPaTypa
[To3nnsxko A.Jl. Kpeiitoele cuctembl PXI s KOHTpONs, MCHBITAHUH M MOHUTOpPHUHIA
panuo-annapatypsl: yued. mocobue / Bnanum. roc. yH-T. — Bnagumup: Pen.-u3znar. koMmriekc
Bal'Y, 2010. - 118 c.
VYmaxos /[. M. Begenue B MatemaTndeckue ocHoBbl CAIIP: kypc nekmuit / M3natenseTBo:
JAMK Ilpecc. - 2011.- 209 c.
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3. KomnorpusoB B.A. OCHOBBI aBTOMAaTH3MPOBAaHHOIO IIPOCKTHPOBAHHS PaJHO3IEKTPOHHBIX
ycrpoiicte. Yacte 2 [DnekrpoHHbIi pecype]: yuebHoe mnocobue/ Komorpusos B.A.—
DIEKTPOH.TeKCTOBbIe AaHHble.— Tomck: TOMCKHI rocylapCTBEHHBIA YHUBEPCHTET CHCTEM
YIpaBJIeHHs U Paquo3NeKTpoHuKy, 2012.— 132 ¢.

OTeyecTBEHHBIE )KYPHAJIbI:

e PainoTexHuka;

e PaoTeXHUKA U DJIEKTPOHUKA,

e [IpuGops! U TEXHUKA IKCIEPUMEHTA.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHIEYEHHME JUCHUITJIMHbI

MarepuabHO-TEXHUYECKOe 00eCTIeUeHHE UCIUILIMHBI BKJIFOYAET:
Ka(eaparbHble MyJIbTUMEUIHBIE cpeacTBa (aya. 301-3 u 504-3);
HaOOPBI CIalIOB IO BceM JeKIUsaM (0T 25 10 40 cnaifoB M0 Kax/I0H JIEKIUH ),
000pyI0BaHKE CrIeNHATH3UpOBaHHOM 1aboparopuH (506-3);
KOMIIBIOTEPHl € HporpaMMHbBIM — obecriedeHueM B2Spice u  LabVIEW, a Takke co
CHCIHATM3UPOBAHHBIMK  [IPOTpaMMaMM  MOJICTIMPOBAHHS QITOPUTMOB OIPE/CIEHUs I1apamMeTpoB
PaIMOCUTHAJIOB.

IIpumeyanus:
OOlee YMCIO MOATOTOBICHHBIX ciaiioB Oonee 500, OHM €XErogHO pEeAAKTUPYIOTCA U
MOJIEPHU3UPYIOTCS B COOTBETCTBHU C PA3BUTHEM TEXHUYECKON M METOAUYECKOH Oasbl.
OOGimee YkCIIO0 KOMITBIOTEpPOB B J1aboparopusix 504-3 u 506-3 co crenmaaM3HpoBaHHBIM IIPOIPAMMHbBIM
o0ecIieyeHUEeM COCTABIISIET COOTBETCTBEHHO 8 M 7 €IMHHII.

IIporpamma cocraBieHa B coorBercTBUH ¢ TpeboBanusmu O®I'OC BIIO no nanpaBneHuo

11.03.01 «PaauoTrexHUKa»

Pabouyro nporpammy coctaBui npogeccop kap. PT u PC /// 7 — AJl. To3nHsaxos.
‘/\//(d)I/IO, MOIIIHCH)

Penienzent ren. nupexrop BKb «PaguocBs3e» K.T.H. W/ A.E. bornanoB
(MecTo paGoThl, TOKHOCTh, DO, THamHCh)

[Tporpamma paccMoTpeHa U o100peHa Ha 3acenanuu kadeapst PT u PC
z ~ Z
Ipotokon Ne /4 ot #2 47 /2 rona

3apenyroumii kagpenpoit PT u PC -

/ . O.P. Hukutun

Pa6ouas mporpaMmma paccMoTpeHa U 0100peHa Ha 3acelaHuU yueOHO-MEeTOIUYECKOH KOMUCCHH
HanpaBneHus 11.03.01 «PagnorexHuka»

Mporoxkon Ne ¥/ ot 2/, 7, /i rona

[Tpencenarens koMuccuu ///ﬂ? O.P. Hukutun




_JIACT IIEPEYTBEPXXJIEHVA
PABOYEU IMTPOI'PAMMBI IUCLIUITJIIMHBI (MOLY JIA)

PaGouas mporpamma ozio6pena Ha /7, /'t yueGupiii ron

- S
Ipotokon 3acetanus kapenppi e/ ot/ £Y. /Zroma

-

3aBeayromuii kagenpoi £, O.P. Hukutun

PaGouyast mporpamma ogo0peHa Ha / &7/ 7~ y4eOHBIN o
[IpoTokon 3acenanus kageapbl Ne 7 oT a4 2. & 44'roz[a

3aBeayroluii kadeapoit 27 O.P. Huxutun
PaGouast mporpamMma ogoOpeHa Ha y4eOHBIH rof
[Tporokon 3acenanus kadenpbr Ne oT roga

3aBeayromuii kadeapoi O.P. Hukutnu




