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1. HEJIX OCBOEHUSA JTUCHUITIJIMHBI

[lemsiMi  OCBOEHHS NMCHHUIIIMHBI «CHCTEMBI aBTOMATH3WPOBAHHOIO NMPOEKTHPOBAHMS
YCTPOMCTB 1nepeaadyd HHPOpMAIHH» (CAIIpVYIIM) sBasercs mHOArOTOBKAa B 00JIACTH
KOMITBIOTEPHBIX TEXHOJIOTHH pa3pabotku PDA u PTC. Mznararorcs ocHoBsl CAIIP wu
MaTeMaTHYECKUE MOJICIH IMIHPOKO MCIOJIL3YyEMbIX M MEPCIEKTHBHBIX AITOPUTMOB 00PabOTKH
curHaoB B cpene B2Spice m LabView. PaccMarpuBaroTcs cxeMbl 3aMelleHHs peabHbIX
JJIEMCHTOB Ha HX HJICAIM3MPOBAHHBIE AHAIOIM B O0JIACTHM HHU3KHX M BBICOKMX 4YacToT. B
KQueCTBE INPUMEPOB DPabOThl AHAIU3UPYIOTCS CXEMBI HA IACCHUBHBIX JJIEMEHTaX, a TaKXke
aJIrOPUTMBI OPMUPOBAHUS U UCCIe0BaHHs CUrHaioB POA u PTC.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Hucuunia "CHCTeMBl aBTOMAaTH3MPOBAaHHOTO IMPOEKTHPOBAHMS YCTPOMCTB Hepenayu
nHpOpMaUK" ABJISETCA CNENUATbHBIM KypCOM, KOTOPBIH 00€CIEYMBAET MOATOTOBKY CTYIEHTOB
B 00JIaCTH KOMIIBIOTEPHOIO INPOEKTHPOBAHHS M MOJEIMPOBAHMSA: MAaTEMAaTHUYECKHE OCHOBBI
MOJIEIMPOBaHUsl KOMIOHEHTOB POC pa3IMyHOro ypOBHS CIOKHOCTH, alrOPUTMbI aHaIM3a
aHAIOTOBBIX M LHM(POBBIX YCTPOHCTB; METOABI ONTHMHU3ALMH MPOEKTHBIX PEIICHHH; METOIb
MoJeIupoBaHus y3im0B YIIU; ucmons3oBaHue MaKeTOB MPUKIIAIHBIX [IPOIPAMM.

JucuunirHa OTHOCUTC K 6a30BOM 4acTH BapUATHUBHBIX JUCLHMIIMH C

BO3MOXHOCTbIO BbI6Opa B COOTBETCTBMHU C 3aZla4aMH MOATOTOBKH 6akanaBpos no ®rocC -
B.1.B./1B.6.2.

Kypc «Cucrembl aBTOMaTU3MPOBaHHOIO IIPOEKTHPOBAHMS yCTPOMCTB Ilepenayu
MH(pOpMAlMK» OCHOBBIBAETCA Ha 3HaHMsX "Bbiciueli matematukn", "OcHOBax Teopuu nemeit’.
"Teopun snektpocssasu’, "Cxemotexuuku ADY", "OcHOB KMOEPHETHKH H PagHOABTOMATHKH ¥
ABJISCTCs 6a30BBIM [ MOCIEYIOIUX AUCUMIUIAH npoekTupoBanus POC, POA u PTC.

3. KOMIIETEHIIMHA OBYYAIOUIETI'OCSl, P°OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCHHAILIMHBI (MOY.JIS)

B pesyibrate ocBoeHHs IMCIMILIHHBI 06ydaIOIMiACS NOIKEH 06/1aaTh ClIeqyIOMAMHI

obwekynpTypHbIME (OK) 1 06menpodeccruonansapmmu (OITK) koMIeTeHIMAME:
® CIOCOOHOCTBIO K CAMOOPTraHM3alMU U caMoobpazoBanuio (OK-7);
® CHIOCOOHOCTBIO HMETh HABBIKM CaMOCTOSITENbHOM paGOTBl Ha KOMIIBIOTEPE H B

KOMIIBIOTEPHBIX CETAX, OCYLIECTBISATH KOMIIBIOTEPHOE MOJECIMPOBAHHE YCTPOMCTB,

CHCTEM H TIPOLECCOB C HCIONB30BAHMEM YHHMBEPCAIBHBIX IAKETOB IIPUKJIAJHBIX

KOMIIbIOTEPHBIX ITporpamm (OITK-4)

B pesyabTare H3yyeHHsl IHCUMILIMHBI CTYIEHT J0JIKEH:

3HaThb:

3aJa4n TEXHAYECKOTO, MPOrPAMMHOTO, MATEMATHYECKOrO MOJIETHPOBAHMS. AJIFOPATMBI
M NaKeThl MPOrpaMM, THUIIOBBIEC IPOLEIYPbl M MapUIPyThl NPOSKTHPOBAHHS, MPOrPAMMHOIO H
uH(opMaLHoHHOro obecrieuenus CAIIP, BKIIOYas coCTaB M CTPYKTYPY TEXHHYECKHX CpEACTB
CAIIP VIIA. MarematHyeckue MOJENH, METOABI M aJTOPHTMBI aBTOMAaTU3UPOBAHHOTO
BBIIIOJHEHHUS IPOEKTHBIX MPOLEAYP.

Ymersb:

Bribupare u NpUMEHATH NpPHKIANHOE IPOrPAMMHOE OOECTeYeHHe JUIS  peLIeHHS
KOHKPCTHBIX MHXKEHEPHBIX 3aa4. OueHuBaTh 3Q(EKTHBHOCTH NPUMEHEHHS AbTEPHATHBHBIX
3NIEMCHTOB Maremaruyeckoro obecreyenus CAIIP YIIM B KOHKPETHBIX CHTyalUsX, BHIGHpPATH
HY)KHbIE KOMIIOHEHTBI 6230BOr0 U MPUKIAIHOTO IIPOrPAMMHOIO 00ecrieuenus, GopMyIHpOBaTh
3a/laHust Ha BXOIHBIX 3bkax CATIIP, BBIIONHATE MPOEKTHBIE POLIEAYPhI B THATOTOBOM PEKHME
paborel ¢ DBM, WHTepmpeTHpoBaTh MOIyyaeMble Pe3yNbTaThl, CHOCOOHOCTHIO pa3buBaTh
0011yI0 3aauy Ha OoJiee MPOCThIE, YACTHBIE.

Baaners:



Meronukol KOHGUIYypHPOBaHHS M OLEHKH OBICTPOINEHCTBHS CHCTEM Ui HM3MEpPEHHMs
XapaKTEpPUCTHK PATHOTEXHUYECKUX IENEH H CUTHAIOB, METOIMKOW HKCIEPHMEHTATBHBIX
UCCJIEIOBaHUHM U OCHOBHBIMH ITPHEMaMH 00pabOTKU JaHHBIX.

4. CTPYKTYPA U COAEP KAHUE TUCILTUAIIJIUHBI
OO1was Tpy10€MKOCTh TUCIHMILIAHBI COCTaBIsET 6  3aveTHBIX eduHuI, 216  4yacos.

Buabl yue6Ho# paboThl, ®opmsl
BKJIFOYasi CAMOCTOSTENIbHYIO 5 TeKyLLero
g- paboTy CTYAeHTOB O6beM yueGHO#H ROFFTOA
o | § | Y TPyAOeMKOCTb (B Yacax) paGoTsi, yCIeBaeMOCTH
AR C IPUMEHEHHEM :
Ne Pa3pen (Tema) 3| » 0 N o (no neoeaam
gl o = Z 2 MHTEPaKTHUBHBIX
n/n JHCLMILUTHHBI 5| = =R cemecmpa),
Ol 5| Elg3eaE = @ METO/0B
S| FIZEES S8 B (X (Buacax/% opua
) (> = E Ve =3 te) A~ ( a )
T | S|EEESEE C E NPOMENKYT.
- g Bz & aTTecTaluu
= L
1 3agaun CAIIP VIIM |4 |1 2 19 1/50%
2
2 Mognenu y310B u 4 3 3 20 1/33%
snemeHToB YIIHU 4
3 MopenupoBanue B8 |4 |5 20
YaCTOTHOM U BPEMEHHOM 6
obnactu
4 MogaenupoBaHue 4 |7 20
bunbTpOB 8
5 MogaenupoBaHue 4 9 20
LUM(POBOro cUHTE3A 10
CHTHaJIOB
6 Mognenuposanue LIOC 4 |11 3 20 1/33%
12
7 O6paboTtka 4 13 20
HU3MEPUTEIIbHBIX 14
CHIHaJIOB
8 CAIIP u3mepurenbHbix (4 |15 20
CHUCTEM 16
9 Kombunuposanusie (4 (17 | 2 20 1/50%
anropurmsl [OC 18
Bcero 4 6 179 4/40% S5K3AMEH

S. OBPA3OBATEJIBHBIE TEXHOJIOT' MU

AKTHBHbIE H HHTEDAKTHBHBIE (GOpMbI 06yueHus
C uenmeio GopMHpOBaHHMS M Da3BHUTHS NPO(ECCHOHATBHBIX HABBIKOB CTYNEHTOB B y4eOHOM
IIPOLIECCE UCIIOIb3YIOTCA aKTUBHBIC U HHTEPAKTHBHBIE ()OPMBI IIPOBEICHMS 3aHATUI B COYETAHHHU C
BHEAYJUTOPHOH paboToii: (mpakTH4YecKkue paboTHI, KOHTPOJIBHBIE ayJMTOpHBIE pabGoThL
WHIMBUyalbHbIE IOMAlIHUE paboTh). OObeM 3aHATHI, MPOBOJUMBIX B MHTEPAKTHBHBIX (HOPMAX,
COCTaBJIg€eT 4 yaca ayTUTOPHBIX 3aHATHIA.

CamocrosTeabHas pabora CTyIeHTOB

CamocrosiTenpHast  (BHeayquTOpHas) paboTa CTYAEHTOB BKJIIOYAET 3aKpeIieHue
TCOPETHICCKOro MaTepraa py MOArOTOBKE K BBIIOJIHCHUIO 1aOOPAaTOPHbIX 3aJaHuM, a TAKIKE [IPH
BBIIONIHCHUH  WH/MBH/lyallbHOM KOHTPOJIBHOH paboTel. OCHOBa CaMOCTOSTENLHOH pPaGOTHI -
M3Y4CHHUE JIMTEPATYPhI 10 PEKOMEHI0BAHHBIM HCTOYHUKAM U KOHCIIEKTY JIEKITHH.



MyabTHMeaHiiHbIe TEXHOJIOTHH 00yYeHHS
Bce neknMOHHBIE 3aHATHS NPOBOISTCS B BHUAE NPE3CHTAIMH B MYJIbTHMEIMMHOM

ayJIMTOPHHU C HCIIOJIb30BAHUEM KOMIIBIOTEPHOI'O IIPOEKTOpa U IpeAcTaBieHueM 0 80 ciaaiaoB mo
Ka)XJI0H JIEKIIHH.

CryneHTaMm npenocTaBiseTCsl KOMIBIOTEPHBIN KypC JIEKIUHA U METOAHYECKHE OIUCAHHS

naboparopubsix pabot u CPC.

6. ONEHOYHBIE CPEJACTBA /JUIS1 TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTAIIUU 110 UTOT'AM OCBOEHMUSI AACHUIIINHBI A
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU PABOTHI

CTYAEHTOB

6.1. Bonnpochl Kk YK3aMeHy

SRR AR SO e

10.

11

13.
14.

148
16.

17.
18.

19,

Bosmoxxnoctu B2Spice u LabView.

Mogenu paguosneMeHToB H QyHKIHOHANBHBIX Moaysied PDC.

[TaccuBHBIE KOMITOHEHTBI M UX MOJEJIH B JUAla30He BRICOKMX M HU3KHX 4aCTOT.
Mozenu nosynpoBoJHHKOBOIO 1101a M OUIOJISPHOTO TPaH3UCTOPA.
MoaenupoBaHue cxeM B 4aCTOTHOM U BO BPEMEHHOM 00J1acTH.

Uccnenopanne AUX, ®UX ¢punbTpoB ¢ momolnsio nporpammel B2Spice.
MozenrpoBaHue MPOXOXKICHHUS CUTHAJIOB THIIA MEAHJP W TapMOHHYECKOr0 CUIHAlla dYepe3
RC u RL ¢unptpsi ¢ nomounsio nporpammer B2Spice.

MoaenupoBanue paborsl RLC ¢puabTpos.

MoaennpoBanne alropaTMoB HH(GPOBOrO CHHTE3a H3MEPHTE/IbHBIX CHIHAJIOB.
Monenuposanne anropuTMoB cHHTe3a CUrHaioB AMn, UYMmn, AM, UM u ap.

. MonenupoBanue aropuTMoB UGPOBOK 00pabOTKH M3MEPHUTEIILHBIX CUTHAJIOB
12.

AJITOPUTMBI ONpENENICHUsT NapaMEeTPOB CUTHAJIOB: MOIIMHOCTH, YacTOTHI, HEIMHEHHBIX
HCKa)KEHUH, TapaMeTPOB MOIYJISLIHH.

BpI0O0p ¥ onTHMHU3aLUs AITOPUTMOB 00pabOTKH H3MEPUTEIBHBIX CUTHATIOB.

Bo3MoxHOCT 1um@poBod 06pabOTKH M OLEHKH NapaMeTpOB JIMCKPETH3MPOBAHHOIO
paJuoCHUrHaia BO BpeMEHHOM M B YaCTOTHOM 00JIaCTH.

CAIIP u3MepHTEIbHBIX CHCTEM.

Mopenuposanue paboThl H3MEPHTETBHBIX IPUOOPOB U PAJUOCHUCTEM B Cpeje TpahuIecKoro
nporpaMmupoBanus LabView.

BEI00D CTpyKTYpBI H3MEPUTETBLHOM CHCTEMBI.

AJNTOPUTMBI KOMILIEKCHOH 0OpabOTKM AHCKPETH3UPOBAHHOIO PAJHOCUTHAJIA BO BPEMEHHOM
Y B YaCTOTHOM 00J1acTH.

KomOuHHpOBaHHbIE alTOPUTMBI HH(PPOBOH 0OpabOTKH H3MEPUTEIBHBIX CUTHAIIOB.

6.2. Tunosana CPC
B tunosoit CPC B COOTBETCTBUM C WHIMBUIYaIbHBIM 3aJaHHEM CTYIEHT BHIGHpaeT

o6bext (POC, POV, PTC, PUII) u cTpyKTypy €ro OCHOBHBIX mapameTpoB (oT 3-x 1o 7). aiee,
ucnone3yst MHrepHer u KadeapanbHyro OHOIMOTEKY HPOTPAMMHBIX CPEICTB M alrOPUTMOB
OCHKH I[apaMeTpoB OO0bEeKTa, CTYAEHT ONTHMU3HPYET alllapaTHbE W aJrOpPUTMHYECKHE
CpeIICTBA IPOEKTHPYEMOI'O BUPTYAIBHOT'O UCIIBITATEILHOIO KOMILIEKCA.

HpOGKTHpOBaHPIe Ha CHCTCMHO-aJITOPUTMUYECKOM YPOBHE 3aKJIIOYAaeTCsI B KOMIIOHOBKE

00BEIMHEHHOIO (KOMILIEKCHOr0) anroputMma ucnsitanuii. B CPC Heob6xomumo paspaGoTath
(BbIOpaTh) AETAIbHBIE METOJAMKH IPOBENCHHA HCIBITAHMM, BKIIOYAs alrOPHTMbI H3MEPCHHS
Ka)XJI0T0 IapaMeTpa U crnocobbl 00paboTKH JaHHBIX.

W —

O0beKThI HCIIBITAHUI /18 HHAMBHAY aJbHO# CPC
Pannocranuus MB, AM.
Pagnocranuus CMB, AM.
Panuocranuus JIMB, UM.
Paguonpuemuuk curaanos ¢ AM.



5. PaguonpueMHUK curHajioB ¢ YM.

6. Pammonepenatuuk cursaioB MB.

7. Panuonepenaruuk curaaios JIMB.

8. BeicokokayecTBeHHbIH YHUY.

9. TeneusnoHHas anTeHHa MB.

10. TeneBusuonnas anteHua /IMB.

11. DnexTpoakycTUyeckas CUCTEMa BBICOKOIO Kjlacca.
12. [{udpoBoit BOIHTMETP MOCTOSHHOTO HanpskeHus (B2).
13. LludpoBoit BoJILTMETp IEpEMEHHOT0 HanpsbkeHus (B3).
14. UmnynscHbIN BoabTMETp (B4).

15. CenextuBHbI#H BoibT™METp (BO).

16. Mynbtumetp (B7).

17. ILludppoBoit uzmeputens MoiHocty (M3).

18. U3mepurensHsbiit reneparop HY.

19. 3meputenbHbii reHeparop BY.

20. U3meputenbubiit reneparop CBY.

21. UmmynscHsii renepatop (I'5).

22. Anammsatop criekrpa (C4).

23. M3MepuTenb HeMTUHEHHBIX UcKakeHu# (C6).

24. Ocummnorpad (C1).

25. Hudposoii pazometp (D2).

26. Usmeputens AUYX (X1).

27. Usmeputens koddduumenTa myma (X95).

28. ATtTeHroaTop nepeMeHHbId noriomarommii J[IMB.
29. Bentuns CBY.

30. Hanpaenensslit otBeTBuTenr CBY.

31. [Tonocosoii punstp CBY.

32. JIun30oBas aHTCHHa.

33. PynopHas aHTeHHa.

34. BonrHoBoaHo-1eneBas anteHHa CMB.

35. 'enepatop HAaHOCEKYHAHBIX UMITYJIHCOB.

36. Perynupyemsiii ¢pazoBpamarens CBY.

37. Tpansucrop CBY.

38. Tpanzucrop BU.

39. Momnsii Tpansuctop HY.

40. TTonocooit puastp Ha OV.

41. Pexxextopusrnii punbtp Ha OV

42. Yeunurens BU ¢ APY.

7.YYEBHO-METOANYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUIIJIMHBI (MOAYJISA)

OcHoBHas quTEpaTypa

1. OcHOBBI aBTOMaTU3UPOBAaHHOT0 NpoekThpoBanus: Y4yeOHuk / [Tonx pen. A.Il.Kapnenko - M.:

HUIL] UHOPA-M, 2015. - 329 c.

Kopones A.JI. KomnbrotepHoe MoaenupoBanue. JlabopaTopHbIil MPaKTHKYM. - 2-€ W3.1. (311.)/

HzparensctBo: BUHOM. JIaboparopus 3nanuii. — 2013.- 300 c.

3. IlozgusxoB A.Jl., IlozgusxoB B.A. BupryanbHble paauow3MepuTelibHbIE TPUOOPBI U
KOMILIEKChI: Y4eOGHoe nocobue / Binagum. roc. yH-T. - Branumup. - 2015. - 236 c.

JlonoJiHMTeIbHAS JINTEpPaTypa

1. TlozgusixoB A.Jl. KpeiitoBble cuctemsl PXI nms KOHTpOJS, UCHBITAHHM U MOHHUTOPHHIA
paauo-anmnaparypel: y4eb. mocobue / Bmamum. roc. yH-T. — Braamumup: Pen.-u3nart.
xoMiiekc Bal'Y, 2010. - 118 c.

2. VYmakoB /1. M. Beenenue B maremarudeckue ocHoBbl CAIIP: kypc nexumii / M3garensctBo: JJMK I

(S



2011.- 209 c.

3. ABToMaTH3aIus (pU3HUECKUX HCCIeTOBAaHUM U SKCIIEPUMEHTA: KOMIBIOTEPHBIE U3MEPEHUS U
BHpTyaJibHbIe MpuOOpPHI Ha ocHoBe LabVIEW 7 [Dnextponnsiit pecype] / I1. A. byteipun, T. A.
BacwkoBckas, B. B. Kaparaes; [Tog. pen. I1. A. Byteipuna. - M.: JIMK Ilpecc, 2009. - 265 c.

OTevyecTBEeHHbIE Ky PHAIbI:

e PamunorexHuka;

e PaguoTexHHKa U JIEKTPOHUKA;

e [IpuGopbl U TEXHHKA IKCIIEPUMEHTA.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIUIIJINHBI

MaTepPIaJH:HO-TGXHPI‘i@CKOe obecrieyeHue JUCIHHILIAHBI BKITFOYACT:

kadeapaibHble MyJIbTUMEIHIHBIE cpeacTBa (aya. 301-3 u 504-3 u 506-3);
HaOOpBI CIAMI0B 10 BeeM JIEKIHUAM (OT 25 1o 40 craioB 1Mo KaXI0H JIEKIHH);
000pyAoBaHue CieUaTM3NpoBaHHON aboparopu (504-3 u 506-3);

KOMITBIOTEPBI CO CHEHATA3UPOBAHHBIM ITPOrPAMMHBIM 00€CTIEYEHUEM.

1.

2.

IIpumeyanus:

Ob611ee yncao0 MOATrOTOBICHHBIX cilaioB Oosee 500, OHM €XKEroJHO pedaKTUPYIOTCA U
MOJIEPHU3HPYIOTCS B COOTBETCTBHH C PA3BUTUEM TEXHUYECKOH U METOJIUYECKON Oa3bl.
OO1iee umcno KOMIIBIOTEPOB B J1aboparopuu 506-3 co crienuaTM3upoBaHHBIM IPOIPAMMHBIM
00€eCIIeYeHUEM COCTABIISET 7 €IMHUIL, @ H3MEPUTEIHHBIX IPUOOPOB - 20 €IMHHUIL

IIporpamma cocraBJjieHa B cooTBeTcTBUU C TpeboBaHussMU PI'OC no nanpasnenuto 11.03.02
«MH(pOoKOMMYyHHKALIHOHHBIE T€XHOJIOTHH H CHCTEMbI CBAI3H»

Pa6ouyo nporpammy coctaBui npodeccop kap. PTu PC i/ 5/ 2 AJ1. TTo3nHsKOB.

7 (®UO, noanucs)

Penenzent ren. nupexrop BKb «PanuocBs3p» K.T.H. W A.E. bornaHos

(MecTo paboThl, JOIKHOCTD, (DI/IO,CIIEHIII/ICL)

ITporpamma paccmoTpena u onoOpeHa Ha 3aceanuu Kageapsl PT uPC

Ilpotokon Ne /& ot . % %4 roma

3asenytowui kadenpoir PT u PC

O.P. Hukutuu

Pa6Gouas mporpamma paccMOTpeHa M 000peHa Ha 3ace/laHiuH YUeOHO-METOAMYECKOM
xomuccuu HanpasieHus 11.03.02 « MH(poOKOMMYyHHMKAIHOHHBIE TEXHOJOIHH H CHCTEMBI
CBA3H»

Mpotokon Ne 72 ot ¥ F'%, /2 rona

HpCﬂCCHaTCJII: KOMHCCHH

O.P. Hukutun




_JIUCT IIEPEYTBEPXJEHU S
PABOYEHU TTPOI'PAMMBI JTUCHUTTIIIMHEL (MOY J15)

Pa6ouas nporpamma onobpena Ha /2 2 e y4eOHBIH Toj
Ipotokon 3acenanus kabenpsi Ne /ot 4-¢ z, /“rona

P
3aBenyromuit kadenpoii //‘/4 O.P. Hukutuu

Pabouas nporpamma on06pena Ha // ﬁ'z / y4€eOHBIH ToJ

7 /7 7
Ilpotokon 3acenanus kapeapet Ne /ot /. L./ & roaa

3aBeyrommit kabeapoit 7 O.P. Hukurun
= A
Pabouas nporpamma on06peHa Ha y4€eOHBIN roj

[Iporoxon 3aceqanust kapempnr Ne OT rojaa

3aBenyronmit kapeapoi O.P. Hukutun




