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1. HEJIM OCBOEHUA JUCLHUIIJIMHBI

IlensiMmu ocBOeHHs] MUCUUIUIMHBI «CHCTEMBI aBTOMATU3UPOBAHHOIO IIPOEKTHPOBAHUS
YCTPOMCTB Tepenayd HHpOpManuu» (CAIIpYIIA) sBnsiercss MOATOTOBKAa B 00JaCTH
KOMIIBIOTEPHBIX TexHojorui paspabotku PDA u PTC. Mznaratorcs ocHoBel CAIIP u
MaTeEMATUYECKUE MOJENIH IIHPOKO HCIIOJIB3YEMBIX M TMEPCIEKTUBHBIX aJITOPUTMOB 00pabOTKH
curHaoB B cpexe B2Spice m LabView. PaccMarpuBaroTcs cXeMbl 3aMELIEHMsl peallbHbIX
3JEMEHTOB Ha MX HJEAIM3MPOBAHHBIE AHATOTH B OOJACTH HHU3KHX M BBICOKHX 4acToT. B
Ka4yecTBE MPUMEPOB pabOThl AHATM3UPYIOTCS CXEMBl Ha IACCHBHBIX 3JIEMEHTaxX. a TakKke
aJIrOpUTMbI GOPMHUPOBaHUs U UccienoBanus cursanos POA u PTC.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII

Jucrummmaa "CucTeMbl aBTOMATU3HMPOBAHHOIO IPOEKTUPOBAHMS YCTPOMUCTB IEpeaayH
uHpopManu" SBJISIETCS CIELUATbHBIM KypCOM, KOTOPBIH 00€CIIeYHBAET MOATOTOBKY CTYIAEHTOB
B 00JJACTH KOMIIBIOTEPHOIO INPOECKTHPOBAaHUS M MOICIUPOBAHMSA: MaTEMaTUYECKHUE OCHOBBI
MOJIEIMPOBaHUsl KOMIOHEHTOB PDC pa3jiM4HOro YpOBHS CIIOKHOCTH; &ITOPUTMbl aHalKM3a
AHAJIOTOBBIX U HHU(PPOBBIX YCTPOMCTB; METOABl ONTHMH3ALMH IPOEKTHBIX PEIICHHH; METOJbI
MozenupoBanus y3noB YIIM; ucnosib3oBaHue NaKeTOB NIPUKIIAIHBIX IPOIPAMM.

JAucuuniaMHa OTHOCHUTCHA K 6a30BOM YaCTU BapUAaTUBHbIX JUCLMIJIMH C

BO3MOXXHOCTbIO BbIOOpA B COOTBETCTBHH C 33/layaMi NOATOTOBKM 6akanaBpoB no PIr'ocC -
b.1.B./B.6.2.

Kypc «CucTreMbl aBTOMAaTU3MPOBAHHOIO IPOEKTHPOBAHMS YCTPOMCTB Iepeladyu
uHpOPMALMK» OCHOBBIBAaeTCs Ha 3HaHWsX "Beicimeit Maremaruku", "OcHOBax TeopwH Iemen'.
"Teopun s1exTpocBs3u”, "CxeMoTexHHKH ADY", "OCHOB KHOEPHETHKH U paJIMOABTOMATHKH'" H
ABIACTCS 0a30BBIM LIS ITOCEIYIOIUX JTUCHHILIHH poekTiupoBanus POC, POA u PTC.

3. KOMIIETEHLIUHU OBYYAIOUEI'OCsl, ®°OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUS JTUCHUIIVIMHBI (MOAYJIA)

B pesynpraTe OCBOEHHS NUCHUIUTMHBI 00ydalomuics AOKEeH 001anarh CleoyIOIUMU

obmekynbTypHbiMU (OK) 1 o6menpodeccunonanbabMu (OIIK) koMneTeHIusIMu:
e CrocOOHOCTHIO K caMOOpraHu3anuy u camoobpasoBanuio (OK-7);
® CIOCOOHOCTbIO HMMETh HAaBBIKM CaMOCTOSTENbHOHM paboThl Ha KOMIIBIOTEPE H B

KOMITBIOTEPHBIX CETAX, OCYIIECTBISTH KOMIBIOTEPHOE MOJIEIMPOBAHUE YCTPOWCTB,

CUCTEM M IPOLECCOB C HCIIONb30BAHUEM YHUBEPCAIBHBIX [AKETOB MPHUKIAIHBIX

KoMIIbIOTepHBIX nporpamm (OITK-4)

B pesyabTaTe H3y4YeHHUs] AMCUMILIMHBI CTY/IEHT JOJIKEH:

3HaTh:

3aayl TEXHUYECKOI0, IPOrpaMMHOI0, MaTeMaTHYeCKOI0 MOIETUPOBAHHS. AJITOPUTMBI
U IIaKeThl NpOrpamMM, TUIIOBBIE MPOLEAYpPhl U MapIIpyThl MPOEKTUPOBAHMS, MPOrPaMMHOIO H
uHpopmaionHoro obecneuenuss CAIIP, Bkio4yas coctaB U CTPYKTYPY TEXHHYECKHUX CPEICTB
CAIIP VIIHM. Marematiueckue MOJENIH, METOABl W &JITOPHTMBI aBTOMATH3HPOBAHHOTO
BBINOJIHEHUS IIPOEKTHBIX IPOLEAYP.

YMmern:

BeibupaTe ¥ IPUMEHATH IPUKIAAHOE IpOrpaMMHOe ofecreueHue I pelleHHUs
KOHKPETHBIX WHXKEHEPHbIX 3a1ad. OneHuBath 3(Q(EKTUBHOCTh NPHUMEHEHHUS AIbTEPHATUBHBIX
351eMeHTOB MaTeMarudeckoro obecrneyenuss CAIIP YIIM B KOHKpETHBIX CHTyallMsiX, BLIOUPATh
HY)XHbIE KOMIIOHEHTBI 6a30BOT0 M MPHUKJIAJHOIO MPOrpaMMHOro obecreueHus, (OpMyJIHpOBaTh
3a71aHus Ha BXOAHBIX sA3bIKax CAIIP, BEIOTHATE NPOEKTHBIE MPOIEYPHI B THAIOTOBOM PEIKHUME
pabotel ¢ DBM, uHTepnpeTHpOBaTh IOJIy4YaeMbIe pe3yJbTaThl, CIIOCOOHOCTHIO pa3OUBaTh
o0u1yIo 3a7a4y Ha OoJiee IPOCThIE, YACTHEIE.

Baagern:



O61mas TpyA0EMKOCTD JIUCIUILIAHBI COCTABIISIET _ 6 3a4eTHBIX eIMHMIL, 216 vacos.

MeToauKoli KOH(PHUIYPHPOBAaHHUS M OLEHKH OBICTPOAEHCTBHS CHCTEM MJIs H3MEPECHHS
XapaKTEPUCTHUK PAIMOTEXHUYECKUX IeNIeH M CHUTHAIOB, METOIMKOM 3KCIEPHMEHTAIbHBIX
HCCIIeJOBaHUM U OCHOBHBIMH IIpHeMaM# 00pabOTKHU JaHHBIX.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

Buapl yue6HOH paboTsl, DopMbi
BKJIIOYAst CAMOCTOSTENbHY O . TeKyILEro
g_ paboTy CTyEHTOB 063524%:36”0“ KOHTPOJIS
e § U TPYAOEMKOCTb (B yacax) . npumeﬂexiuem yCIeBaEMOCTH
Ne Paznen (tema) 9| v v N o (no Heoensm
= | ° = 2 = HHTEPaKTUBHBIX .
n/n JUCLIUITIIMHBI 5| 5| < |% 2|2 - a cemecmpa),
Q 5 = | O ; % ﬁ é -[E @] 4 TR0 (bOpMa
5| 2 §E§° 8 2| & |~| (Buacax/%)
T|2|EZSG EE C E TIPOMEKYT.
SlgE g S E = aTTecTalltm
= = =
I 3agauu CAIIP YIIM |4 |1 2 19 1/50%
2
2 Mopenu y3/10B U 4 3 3 20 1/33%
anemenros YIIU 4
3 MonenupoBanue B |4 |5 20
YaCTOTHOH M BPEMEHHOMH 6
obnacrtu
4 MoaenupoBaH1e 4 17 20
¢unbTpoB 8
5 MoaenupoBaHue 4 19 20
LM(POBOro CUHTE3a 10
CUrHaJIOB
6 Mogpaenuposanue LIOC |4 |11 3 20 1/33%
12
7 O6paboTtka 4 113 20
HU3MEPUTETBHBIX 14
CHUIHaJIOB
8 CATIP usmepurenbhbix (4 |15 20
CHUCTEM 16
9 KomOunupoBanubie (4 |17 | 2 20 1/50%
anroput™bl LJOC 18
Bcero 6 179 4/40% SK3AMEH

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
AKTHBHbIE U HHTEPAKTHBHbIE (POPMBI 00y4eHH S

C uensio (GOpPMHpOBAaHHMA M pPa3BUTHS NPO(YECCHOHAIBHBIX HABBIKOB CTYIEHTOB B y4eOHOM
[POLIECCE UCIIOJIB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE ()OPMBI IIPOBECHUS 3aHATHH B COYETAHUH C

BHEAyJIUTOPHOK paboToM:

(mpakTudeckue paboTsl,

KOHTPOJIbHBIE ~ayJMTOpPHBbIE pPabOThI,

MHIMBHAyaJILHBIE JoMaInHue paboThl). OObeM 3aHSTHM, IPOBOJAUMEIX B UHTEPAKTUBHBIX (opMaXx,
cocraniisieT 4 yaca ayTMTOPHBIX 3aHSATHH.
CamocTosiTesibHasi padoTa CTY/1eHTOB
CamocrosTenpHas (BHeayJuTOpHas) paboTa CTYAEHTOB BKJIIOYAET
TEOPETHYECKOTO MaTepuaa IpH IMOATOTOBKE K BHIIOJHEHUIO JJAOOPAaTOPHBIX 3a/IaHHUMH. a TaKiKe MPpH
BBINOJIHEHUH MHIMBHUIYAILHOM KOHTPOJBHOW paboTel. OcCHOBa caMOCTOSITENBHOH paboThl -
H3yYeHHe JIUTEPATYPhI 10 PeKOMEHJ0BAHHBIM UCTOYHUKAM U KOHCIIEKTY JIEKLUH.

3aKpeIlICHUE



MyabTHMeaHiiHbIE TEXHOJIOTHH 00yYeHHs
Bce NeKIMOHHBIE 3aHATHS MPOBOIATCS B BHAE NPE3CHTAlMH B MYJIBTUMEIMHHOM

ayJIMTOPUH C HCIIOJIb30BaHHEM KOMIIBIOTEPHOIO IPOEKTOpa M NpeicraBieHueM 10 80 crainioB mo
KaXXI0H JIEKIUH.

CTyzieHTaM MpeaoCTaBisieTcss KOMIBIOTEPHBIN KypC JEKLUH U METOJMYECKUE ONUCAHUS

naboparopubix padbot u CPC.

6. OUEHOYHBIE CPEACTBA JIsI TEKYHIEI'O KOHTPOJIS YCIIEBAEMOCTH,
IMPOMEXKXYTOYHOU ATTECTALIMHA 1O UTOI'AM OCBOEHUS JUCHUIIJIMHBI
YYEBHO-METOIUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOU PABOTbI

CTYAEHTOB

6.1. Borpochbl K YK3aMeHy

NGO UL~

10.
11.

12

13.
. BoaMmoxHocT 1udpoBoit  00pabOTKM ¥ OLEHKHM MapaMeTpoB JUCKPETH3HPOBAHHOIO

15.
16.

17

18

19.

Bosmosknoctu B2Spice u LabView.

Moenu paguo31eMeHTOB U (PyHKIIMOHATIBbHBIX Moayaed POC.

[TaccuBHBIE KOMITOHEHTHI M MX MOJIEIH B IMAIIa30HE BBICOKUX H HU3KUX 4aCTOT.

Moend oayIpOBOIHHKOBOIO M0 M OUIIOJISIPHOrO TPaH3UCTOPA.

MoeTupoBaHUe CXeM B YaCTOTHOH M BO BPEMEHHOU 00J1acTH.

Uccnenoanne AUX, ®UX ¢punbTpoB ¢ moMoInsio mporpammel B2Spice.

MoenupoBaHue MPOXOXKIEHUs] CUTHAJIOB TUIIA MEaH/Ip U FapMOHMYECKOrO CUIrHajla dYepes
RC u RL ¢uasTpsl ¢ momomipio nporpamMmsel B2Spice.

MogemupoBanue pabotsl RLC ¢unbsTpos.

MoaenupoBaHue aIrOpUTMOB LU(POBOro CHHTE3a U3MEPHUTENIBHBIX CUTHAJIOB.
MoieiupoBaHUe aIrOpUTMOB CUHTe3a curHanoB AMm, UMn, AM, UM u ap.
MoenupoBaHue aIropuTMOB HH(PPOBOH 06pabOTKH H3MEPUTEIBHBIX CHTHAJIOB

ANTOPUTMBI ONpeeNeHUs NapaMeTpOB CHUTHAJIOB: MOIIHOCTH, YaCTOTHI, HEJIMHEHHBIX
UCKaXXCHUH, ITapaMeTPOB MOIYJISLIMH.

Bbi0op ¥ onTHMH3a1HS AITOPUTMOB 00pabOTKH U3MEPHUTEIBHBIX CUIHAJIOB.

paJiMOCUTHala BO BPEMEHHOM U B YaCTOTHOU 00JIaCTH.

CAIIP u3MepuTeIbHbIX CHCTEM.

MopenupoBaHue pabOTEl H3MEPUTEIBHBIX IPUOOPOB H PATUOCUCTEM B cpesie TpadUuyecKoro
nporpammupoBaHusi LabView.

BBIOOp CTPYKTYpBI H3MEPUTENBHONU CHCTEMBIL.

. AITOPUTMBI KOMIUIEKCHOW 00pabOTKH JUCKPETH3MPOBAHHOTO PaJHOCHTHAIA BO BPEMEHHON

U B YaCTOTHOH 00J1aCTH.
KoMOunupoBaHnHbie anropuT™bl HHPPOBOH 06pabOTKH U3MEPUTETHHBIX CUTHAJIOB.

6.2. Tunosas CPC
B tumnooit CPC B COOTBETCTBUU C HHIAMBHAYAIbLHBIM 33JlaHHEM CTYACHT BBIOMpAeT

oowext (PDC, POV, PTC, PUII) u cTpykTypy €ro oCHOBHBIX mapameTpoB (oT 3-x jao 7). Jlanee,
ucnonb3ys MHtepHeT U KadeapaibHyl0 OUOIMOTEKY NMPOrPaMMHBIX CPEJICTB M aJlOPUTMOB
OLIEHKH IapaMeTpoB O0OBEKTa, CTYAEHT ONTHUMH3HMPYET aIlllapaTHble W aJIrOpPUTMHYECKUE
CpeICTBA IPOEKTHPYEMOI'O BUPTYAIBHOIO UCHBITATEILHOTO KOMILJIEKCA.

HpOGKTI/IpOBaHI/IC Ha CUCTEMHO-AITOPUTMHUYECCKOM YPOBHE 3aKJIHOYACTCSI B KOMITIOHOBKE

00bEIUHEHHOIO (KOMILIEKCHOro) ainropurMa ucnbitanuid. B CPC HeoGxomumo pazpaboTaTh
(BbIOpaTh) JETalbHbIE METOAUKH IIPOBEACHHS HCIBITAaHHH, BKJIIOYAs aJIrOPHTMbI H3MEPEHHS
Ka)XJI0ro napamerpa u cnocodbl 00paboTKU JTaHHBIX.

o —

O0bexThI HCNBITAHUH 11 HHAMBUAYATLHOH CPC
Pagunocranmus MB, AM.
Papnocranuus CMB, AM.
Paguocranuus JIMB, UM.
PannonpuemHuk curuainos ¢ AM.
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PannonpueMHuK cursanos ¢ YM.
Panuonepenatunk curHanios MB.
Panuonepenatuyuk cursanos JIMB.
BricokokadyecTBennbiit Y HU.
TeneBusnonHas anteHHa MB.

. TeneBusnonnas anteHna /[MB.

. DIeKTpoaKycTU4ecKas CUCTeMa BbICOKOIO Kilacca.
. LluppoBoit BOJIBTMETpP HOCTOSIHHOTO HanpspkeHus (B2).
. IlupoBo#t BobTMETp IEpEMEHHOr0 HanpsikeHus (B3).
. UmnynecHblit BoabT™MeTp (B4).

. CenekTHBHBIH BOJIbTMETD (BO).

. Mynstumerp (B7).

. LluppoBoit u3meputens MomHocTa (M3).

. U3mepurenshblii reaepatop HY.

. U3mepurenbhblii renepatop BY.

. U3meputensHbii reneparop CBY.

. UmnynwcHblit renepatop (I'5).

. Ananu3zarop crnektpa (C4).

. U3Meputenp HeTMHEHHBIX UcKaxeHu# (CO).

. Ocuunorpad (C1).

. ludposoii pazomerp (D2).

. U3amepurens AUX (X1).

. Usmeputens koddduimenta myma (X5).

28. ATTeHroaTop nepeMeHHbIH nornowmaromui JIMB.
. Bentuns CBY.

. HarmpaBnennsiit orBerBuTens CBY.

. INonocogoii ¢punstp CBY.

. JIun3oBas aHTEHHA.

. PynopHnas antenna.

. BontHoBo1HO-111eTIeBast anTeHHa CMB.

. 'eHepaTop HAHOCEKYHHBIX UMITYJIbCOB.

. Perynupyewmsiii pazospamarens CBY.

. Tpan3ucrop CBY.

. Tpansucrop BY.

. Momunsii Tpanzucrop HY.

. [Tonocooii punetp Ha OY.

. PexxexTopublit punsTp HAa OY

. Yeunurens BY ¢ APY.

7.YYEBHO-METOAUYECKOE H UHOOPMAIIMOHHOE OBECIIEYEHHE
JAUCHHUIIVIMHBI (MOAYJIA)

OcHoBHas JUTEpaTYypa

I

2.

-
o

OcHOBBI aBTOMaTU3UPOBAaHHOTO NpoekTupoBanus: YuyeOunuk / [Tox pen. A.Il.Kapnenko - M.:
HUIL] UHOPA-M, 2015. - 329 c.

Kopones A.JI. KomnberlotepHoe MonenupoBanue. JlabopaTopHbIil IPpakTUKyM. - 2-€ U3, (311.)/
NznatensctBo: BUHOM. JIaboparopus 3nanuit. — 2013.- 300 c.

[lo3nuskoB A Jl., IlozgusikoB B.A. BupryainbHble paauouM3MepUTENIbHBIE NPHOOpPHI U
KOMILIEKChI: ¥Y4eOHoe nocobue / Biagum. roc. yH-1. - Bnagumup. - 2015. - 236 c.

JonoJiHUTeIbHAS JINTEpPaTypa

1.

8]

[To3nusxoB A.Jl. KpeiitoBbie cucrembl PXI mist KOHTpOJs, MCHIBITAHUHA W MOHHTOPHHIA
paauo-annaparypbel: y4e6. mocobme / Bmagum. roc. yH-T. — Bragumup: Pen.-mznart.
xoMmiuiekc Bnl'Y, 2010. - 118 c.

VYakos JI. M. Beenenne B maremaruueckue ocHoBbl CAIIP: kypce neknuit / M3narensctso: JIMK I



2011.- 209 c.

3. ABromaTH3anus (pU3MYECKUX HCCIEeIOBAaHUM U SKCIIEPUMEHTA: KOMIBIOTEPHBIE U3MEPEHHS U
BUpTYyaIbHbIe MpUOOpsl Ha ocHoBe LabVIEW 7 [Dnektponnsiii pecypc]| / I1. A. Byteipun, T. A.
BacbkoBckasi, B. B. Kaparaes; Iloa. pea. I1. A. Bytsipuna. - M.: JIMK Ilpecc, 2009. - 265 c.

OTeuyecTBeHHbBIE Ky PHAJIbI:

e PanuorexHuka;

e PanuorexHUKa U 3JIEKTPOHHUKA;

e [Ipubopbl U TEXHUKA FIKCIEPUMEHTA.

8.MATEPUHAJIbHO-TEXHUYECKOE OBECIIEYEHME JUCIMIIJINHbBI

MaTepI/IaﬂLHO-TCXHH‘-ICCKOG obecrieyeHne JUCITHILUIAHBI BKITFOYAcCT:

kadenpaibHble MyabTUMeAHMHBIE cpeacTBa (aya. 301-3 u 504-3 u 506-3);
HaOOpBI CIai10B 10 BceM JIeKIHAM (OT 25 10 40 crnaiioB 1Mo KaxI0H JICKIHH );
o0opyoBaHHe CrienMaTi3MpoBaHHO# aboparopuu (504-3 u 506-3);

KOMITBIOTEPHI CO CTENUATN3UPOBAHHBIM MTPOTPAMMHBIM 00ECIIEYEHUEM.

1s

2.

IIpumeuanus:

OO61ee yuciIO MOATOTOBIEHHBIX ciai1oB 6osiee 500, OHM €XKEroJaHO peAaKTHPYIOTCS H
MOJIEPHU3HUPYIOTCS. B COOTBETCTBUM C Pa3BUTUEM TEXHUUYECKON U METOAMYECKOU Oa3bl.
OO61mee 4ucI0 KOMIBIOTEPOB B j1aboparopur 506-3 co cneLMaIM3HpOBaHHBIM IIPOrPAMMHBIM
00ecreueHreM COCTARIISET 7 €IMHUIL, @ M3MEPUTENBHBIX MPHUOOPOB - 20 €IMHHUIL

IIporpamma cocraBJjieHa B cooTBeTcTBUM ¢ TpeboBanusmMu ®I'OC no nanpasnenuio 11.03.02
«AH(pOKOMMYHHKALIMOHHBIE TEXHOJIOTHH H CHCTEMBI CBA3H»

Pabouyio nporpammy cocrasui npodeccop kad. PT u PC (/ ’77!/{:’ ~ AJl. [To3anskoB.

(®HO, noamnwucek)

Penensentr ren. nupexrop BKb «Panuocss3p» K.T.H. d% A.E. bormanoB

(MecTo paboThl, JOKHOCTD, QDI/IQ://FI'&LHHCL)

IIporpamma paccMoTpeHna U ogoOpeHa Ha 3acenanuu kadenpor PT uPC
Mpotokon Ne /2 ot £.0%. /% roma |

3apenytoumi kapeapor PT u PC S — O.P. Hukutun
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Yy
P 4

Pabouast nporpaMmMa paccMoTpeHa U 0100peHa Ha 3acelaHud Y4eOHO-METOUUECKOM
xoMuccuu HanpasieHus 11.03.02 « AHGpoKoOMMYHHKAIIHOHHBIE TEXHOJIOTHH H CHCTEMBbI
CBS3H»

[TpoTokos Neo /ot $.0%. /5 rojaa
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e
IIpencenarens komuccuu P O.P. Hukutun
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_JIMCT HEPEYTBEPXJIEHWA
PABOYEU [TPOI'PAMMBI TNCIHUTIJVIMHBI (MOAY JIA)

PaGouast mporpamma ogoOpeHa Ha i / [ ;_’[ y4eOHbIH rox
[Tporokoi 3acenanus kapeapb! Ne OT / / / /Zrona

3aBeayromuit kKageapoi 7) 7 O.P. Hukutux

/"/

Paboyas nporpamma o106peHa Ha 7 y‘{e6HBII/I rof

[IpoTokoun 3acenanust kapenpbl Ne / oT / / / / Gona

3aBeayroiuit kagenpoi S O.P. Hukutun
(/

PaGouast mporpamMma ooOpeHaHa  y4eOHBIN 1oJ

[TporokoJ 3acenanus kadeapbl Ne oT rojaa

3aBeayromuit kadeapon O.P. Hukutun




