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1. HEJA OCBOEHMUS JUCHHUIIJIMHBI

JlucuMIUIHHA " ABTOMATM3MPOBAHHBIE CHCTEMbl HCIBITaHHH paauoyctpoiicts” (ACHUP)
oOecreyrBaeT MOATOTOBKY CIELHATMCTa B OOJIACTH KOMIBIOTEPH3AllMK M3MEPCHUH, KOHTPOJA H
MCIBITAHME  NPUMEHMTENBHO K  3ajadyaM  pa3pabOTKW, TPOW3BOJACTBA M OKCILIyaTalluu
pajMOTEXHUYECKUX CPEACTB. JIMCUMIUIMHA IIOCBSIIEHA IPaKTUYECKMM BOIpPOCAM pealu3alusim
KOMIIBIOTEPHBIX CUCTEM KOHTPOJISL, UCTIbITaHUi U MOHMTOpHHIa (CKUM).

[leasiMH  OCBOEHHS JWCUMIUVIMHBI "ABTOMATH3MPOBAHHBIE ~ CHCTEMBI  MCIIbITAHUHU
pajiMOyCTPOUCTB" HABJIHKTCS:

1. moaroroBka B 00OJACTH MPOEKTHPOBAHMS KOHTPOJILHO-MU3MEPUTEIIBHBIX W HCIBITATEIbHBIX
CHCTEM  pa3JIYHOTO  HA3HAYCHHMS: YHHUBEpPCAIbHBIX  H CIEIHAIN3UPOBAHHBIX.
IPOU3BOJICTBEHHBIX M IKCILTyaTal[HOHHBIX.
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®OpMHpPOBaHUE MPAKTHYCCKUX HABBIKOB pabOThl C IPUOOPHO-MOIYIBHEIMHE U BUPTYyajlbHBIMH
u3meputesbHbiME cucteMamu (HIC).

O3HaKOMJICHHE C OCHOBAMH CTaHJapTH3aLHH U CepTH(QUKALUK aBTOMATH3HPOBAHHBIX CPE/ICTB
H3MEPEHHM, KOHTPOJIS M MCIIBITAHUH.

4. TloaroToBka B O6IAacTH MeTponorudeckoro conposoxaesus MC mis cdepsr Hay4qHO-
MCCIIe10BATENLCKOM NPOGECCHOHATIBHOM AEATEIbHOCTH CIIEHHAIMCTA.

(OS]

2. MECTO JUCLMILJIMHBI B CTPYKTYPE OIIOII BO

JIMCLMIITMHA OTHOCHTCS K BAPHATHBHOM YaCTH TMCUMILIMH I10 BEIOOPY b1.B./IB.7.1.

Kypc "ABTOMAaTH3UpPOBAHHBIE CHCTEMBI MCIIBITAHUHA paJInOyCTPONCTB" OCHOBBIBACTCS Ha
3qaHuK "MeTposoruu u paguonsMepeHui”, "CXeMOTEeXHHKH aHAJIOTOBBIX JICKTPOHHAIX YCTPOHMCTB",
"Paguorexuuueckux uemed u curdanoB”  "LuppoBbIX yCTpOHCTB H MHKPOIIPOLIECCOPOB",
"PaguoasromMatiku". IlonydeHHble 3HAHHMS MOrYT OBbITh HCIOJNB30BAHBl Ul JIYYIIEro YCBOCHHS
[OCIIEYIOIMX AMCLUMIUIMH B INIAHE MX MCIBITAHUH, @ TAKKe TP IMIIOMHOM NPOCKTHPOBAHHH H
NpOBEICHMH aBTOMATH3UPOBAHHEIX TaOOPATOPHBIX HCCIIEN0BAHUMH H NPOU3BOJACTBEHHBIX UCTIbITAHUHI

paauoannaparypsl.

3. KOMIIETEHLIMY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JUCHUIIJIMHbI

B pesynbTare OCBOCHHS JHMCHMILIMHBI OOYYArOMMHCH JOJDKEH obagaTh CleqyoIUMH
0OILEKYIBTYPHBIMH, O00LIENPOGECCHOHANBHBIME U TIPOQECCHOHATLHBIMU  KOMIICTEHLMAMH (OK.
OIIK u [IK):

e  CIIOCOGHOCTBIO K CaMOOpTraHHu3aluu U camoobpasosanuto (OK-7):

e CIIOCOGHOCTBHIO HCIOJIB30BAaTh OCHOBHBIE IIPHEMBI 00PabOTKH M MPEICTaBICHH
skcrepuMenTaibHbiX JaHHbIX (OIIK-5);

e CHNOCOGHOCTBIO PEATH30BBIBATH MPOIPAMMBI SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUH, BKIIOYast

BBIOOp TEXHHUYECKHX CPECTB H 00paboTKy pe3ysIbTaToB (TTK-2).

B pe3ybTate OCBOCHUS JUCIHUIIMHB 00y YaloHUHCs JODKEH:

3HaThb:

- OCHOBbI aBTOMATH3aLlHH KOHTPOJIS, UCIBITAHHH B MOHUTOpUHIa POA;

- OCHOBBI MEXK/TyHAPOIHOM CTaHAApPTH3AIMK B 00JaCTH OCTPOCHUS ¥ TPOrpPaMMUPOBAHHU HC;
- COBpEMEHHbIE TEH/IEHLIUU Pa3BUTHs H3MepuTebHbIX cructeM (MC);

- ocHoBHbIe apxuTekTyphl MC ¥ UX CTaHAapTHbIE MHTEP(EHCHL;

- OCHOBBI OpraHM3al|K Metposioruyeckoro obecneyenus MC.



Ymern:

- paboTaTh ¢ MPUOOPHO-MOIYJILHEIMU H BUPTyalbHbIMU HIC;

- IPOBOJHTE AHAJIN3 U3MEePHTENIbHBIX KaHaloB MIC 1 KOppeKTHPOBATh IKCIIEPUMEHTAIIbHEIE IAaHHBIE,
- IPMMEHSATD JEHCTBYIOIINE CTAHAAPTHI, TOJOKEHHUS] U HHCTPYKLUH 110 0(OPMIIEHHIO TEXHUYECKOM
nokymeHntauuu Ha UC;

- BLIOMpATh TEXHHUYECKHE CPEJICTBA H METObI 00PabOTKHU pe3yIbTaToB;

- BBIIOJIHATH 3a/iaHus B o0nacty cepruduxanuu CH;

Banapgers:

- METOIUKOM ucnonb3oBanusa MC s u3MepeHus XapaKTePUCTUK PAJHOTEXHUYECKHX LIECHEH U
CUTHAJIOB;

- METOJMKOM SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH H OCHOBHBIMU IIpHEMAaMHU 00pabOTKH JaHHbIX

- metoaukoi nosepku UC, ucrnonp3yembIx A1 pa3paboTKH, IPOU3BOJICTBA U HACTPOMKH
pPaIHOTEXHUYECKHX YCTPOHCTB U CHCTEM.

4. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJIMHBI (MOAYJIA)

O611ast TpyI0EMKOCTh AMCLMILIHHBI COCTABIISET 5 3a4eTHBIX eMHHL, 180 yacoB B 7 cemectpe.

Ne Buzbl ydeOHo# paboThl, BKItOYas Ofsen
- CaMOCTOATENbHYIO paboTy yueGHOI Dopmbl
3 Sy HEHIOR paboThl, TRRyTIero
Pasnen, Tema £ § U TPYJOEMKOCTb (B Yacax) & KOHTPOJIA
3aHATHH 8 3 o ) o yCIEBAEMOCTH
S| 2 s z = NPUMEHEHHEM fopua
S| 5| £E|8&8|ez|Z22 o | 2| unrepakTuBHLI L
= 3| ZE|E 8 5 gl & = e — NPOMEXNYTOYHOH
T 2| & s|sglEg © S | 5 uacax ( 8%) aTTecTaluu
g 719 |3 (no cemecTpam)
= = <
I 3anauu 1 2 5 2
aBTOMAaTHU3alMU
UCIIbITAHUH 2 8
2 | Knaccudukauus
CKHUM (cuctem
KOHTPOJIA,
UCIbITAHUH U 4 8
MOHUTOPHHra)
3 [TpubopHo- 5 2 8 2
MOJ1yJIbHbIE 6 8
cuctemsl (ITMC)
4 CraHpaprsl: 7 8
I'OCT 26003,
IEC-625, 8 8
IEEE-488
5 | ObmMeH naHHbiMH | 7| O 4 8 4
B [IMC 10 8
6 | WnrepdeticHbie 11 8
KOMaH/1bl 12 8
7 Peanuzanus 13 8
uHTepdeiica 14 8
8 ApxuTeKTypa 15 2 8 2
CKHM 16 8
9 AnnapatHsie 17 2 8 2
cpeactsa [IMC 18 8
Bceero 8 4 141 12/100% DKk3aMeH




5. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MA

5.1. AKTHBHbBIE€ H HHTepAKTHBHbIE (hopMbI 00yUeHHS

C uenbio (OPMHPOBAHMS M Pa3BUTHs NPO(YECCHOHANBHBIX HABBIKOB CTYJIEHTOB B yd4eOHOM
IIPOLIECCE HUCIIONB3YIOTCS AKTHBHBIE H HHTEPAKTHBHBIE (POPMBI IIPOBEACHHUS 3aHATUH B COUCTAHHH C
BHeayJMTOpPHOM paboToii:  (JabopaTopHble pabOTBI, MPAKTUYECKHE 3aHSTHs, HWHIWBHIYaJIbHBIC
samanus Kk CPC). O6beM 3aHATHH, IPOBOJAMMBIX B HHTEPAKTHBHBIX (OpMax cocTapiseT 12 4yacoB
i 100% ayIuTOpHBIX 3aHATHH.

5.2. CamocrosiTejibHasi padoTa CTyI€HTOB

CamocrosTenpHas  (BHeayaWUTOpHas) paboTa  CTYJEHTOB  BKJIIOYAeT  3aKperjieHHue
TEOPETHYECKOr0 MaTepHalla IPH MMOATOTOBKE K BHIIOJIHEHHMIO M 3allUTe 1abOpaTOPHBIX 3ajaHuii. a
TAKIKe MPH BBINOJTHEHHH WHIMBHIYaTbHOM KOHTPOIbHOH paboTel (CPC). OcHoBa caMOCTOATEIBHOM
paboThI - H3y4EHHE JIUTEPATYPHI II0 PEKOMEH/IOBAHHBIM HCTOYHHKAM M KOHCIIEKTY JICKIMH.

5.3. MyJabTHMeIMiAHbIE T€XHOIOTHH 00y4eHHs Bce JIEKIMOHHbBIE 3aHATUS MPOBOAATCH B
BUJIE IPE3EHTALUN B MYyJIbTUMEIHHHON ayTUTOPUM C HCIIOJIb30BAHHEM KOMITBIOTEPHOI'O IIPOEKTOPA U
npescTaBnenreM a0 100 cnaiigos no xaxao# gexiuu. CTyeHTaM IPefOCTaBISETCS KOMIIBIOTEPHBIH
Kypc JIeKIMH W ONHCaHUs BceX JabopaTopHbIX paboT. MMeeTcs KOMIBIOTEpHAs BEpPCHs Karajora
npu6opoB ¢ muHOi KOIL. KOMIBIOTEpHbIE TEXHONOTMH HCHONb3YIOTCS Wi  O(OpMyICHHS
71ab0paTOpPHBIX PaboOT.

6. OLIEHOYHBIE CPEJICTBA /ISl TEKYIIET'O KOHTPOJIAA YCIIEBAEMOCTH,
IPOMEXYTOUYHOMN ATTECTAIIUMU [TO UTOI'AM OCBOEHUSA JUCHUITJIMHBI
U YYEBHO-METOAWYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHON PABOTbI
CTYJAEHTOB

Bonpocsl K IK3aMeHY
3ajaum ucnblTaHui POA Ha pa3HbIX dTanax )KM3HEHHOrO IIUKIIa.
KnaccuuKalys U CpaBHATEIbHBIE XapaKTepUCTHKH aBTOHOMHBIX CKUM.
CrangapTHbie HHTEp(EHCH aBTOHOMHBIX U3MEPUTEIbHBIX CUCTEM.
KOII: IllnHa JaHHBIX U €€ MYJIbTUILIEKCHPOBAHHKE.
KOIT: AcuHXpOHHBI 0OMEH JaHHBIMH.
[IpoToKOJI CKOPOCTHOM Nepeaun JaHHbIX HS488.
Illuna ynpasienus KOIT: munuu, ux HasHaueHue. [IpuMepsl HCIOIb30BAHUS.
JIunus KIT u apyrue muauun KOII, ynpasnsemsie ITK.
9.  Pexumsl pa6otsl ciucteMbl KOIT B koTopbIx 1K — nprueMHHK.
10. Anpecanus npubopa Ha preM H nepenady. [Ipumeps! agpecanus.
11. Hnrepdeiicabie komanasl KOII Ha KOHKpETHOM MpUMepe.
12. UnTtepdeiicHble KOMAHIBI K UX B3AUMOCBSI3b C HHTEPPEHCHBIMU (QyHKIIUSIMH.
13. Hurep¢eiicHble GYyHKIHH H BOBMOXXHOCTH MX UCCIICIOBAHUS.
14. Untepdeiicusie pynxuun CU u CII1. HanpapnenHble rpadbl COCTOSHUH.
15. BeictponeiictBue cucreMbl KOII Ha KOHKpETHOM IIpUMepe.
16. Unrepdeiicnas ¢pynxims 3 ("3anpoc Ha oOcayxuBanue”). HanpasinenHbli rpad cocTosHui.
BaumopelicTBue KOHTposLiepa ¥ npubdopa npu curaaine 30.
17. Tlpunuunsl peanusanuu uaTepdeiica, ero CTpyKTypa H 31eMeHTHas 6asa.
18. TpeGoBanus K BO30YIUTENIAM, IPHEMHHKAM, KabelsiM U Harpy3kam. [IpumMeneHue cxeM ¢
OTKPBITBIM KOJUIEKTOPOM.
CamocTosiTeIbHAs paboTa CTyAeHTa (IOMalIHsA KOHTPO/IbHas padora)
PaGoTta oopMiisieTcs B BHle TaOJIHI[ IOCIIS0BATEIBHBIX [IAr0B B3aMMO/ICHCTBUs IPUOOPOB H
[IK npy mporpaMMHpOBAaHHH, CUMTHIBAHUH JAHHBIX, OC/IEI0BATEIBHOM H [IapAJUICIILHOM OIPOCE.
B Tabnunax:
e Bun mannbix: koManja (MaEemonnka: CBY, 3AIl.....), MAIL, MAM, nporpaMMHbIC IaHHbIC
e Kaxkprit mar — 310 HoBoe coctosaue 111J]. Kox na /I nBOMYHBIMN.
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eN - HOMep CTyJIeHTa [0 CIIUCKY IPYIIIBL

3ananus 1o KoHTposbHOHU pabote (CPC)

1.

KaxoBa mocie1oBaTeIbHOCTh NeicTBUN mpu nepeaade MAII u nmporpaMMHBIX JaHHBIX B
B7-34 ¢ nomepamu N u N+1?

Homep mara CocrosiHue Kro Baageer I/l | Bua nanHbIX Koa na L

(oairama ) | YII (Omau 1) | (IIK nan npubop)

1

2

2

Lo

KakoBa mocjenoBaTelIbHOCTh JedcTBUN npu mnepeaade MAWM u 4reHMM M3MEPUTEIBHBIX
naHHbIx U3 B7-34 ¢ Homepamu N u N+17

Homep mara Cocrosinue Kto Bnageer II/{ | Bug nannsix | Koa na HIJL
(Gasgrama L) | YII (0 mum 1) | (IIK nan npubop)

1

2

N

[9'S]
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7.YYEBHO-METOJAYECKOE 1 MH®OPMAIIMOHHOE OBECIIEYEHME
JTACHUATLINHBI

OcHoBHas 1UTEpaTypa

[TpoekTupoBaHHE aBTOMATH3MPOBAaHHBIX CHCTEM NPOU3BOJACTBA: Y4eOHoe mocobue / B.JL
Konmox. - M.: KYPC: HULl MH®PA-M, 2014. - 312 c.

[TozmusixkoB A.Jl. KpeiitoBeie cuctembl PXI nisi KOHTposis, MCIBITAHMHM U MOHHUTOPHHIA
paaroannaparypbl: yueb. mocobue / Bmamum. roc. yH-T. — Brnagumup: Pen.-uspar.
komiuieke Bal'Y, 2010. — 118 c.

[lozguskoB  A.Jl., [lozgnaxkoB B.A. MogaenmupoBaHue ajiropuTMHYECKHX METOJOB
onpeneNieHus mapaMeTpoB paguocurHaioB. [Ipaktukym / Baamum. roc. yu-T; Braagumup.
2012. 114 c.

JonoHUTeIbHAS JIUTEpAaTypa

[To3gusikoB A.JI. Kypce nekuuii no aucuunnuse «MeTposiorus U paauousMepeHus», Yacrtel

/ Bnagum. roc. yH-T; Baagumup, 2008. 164 ¢

[To3nuskoB A.Jl., Ilo3ausikoB B.A. AIropuTMHUYECKHE METO/bI OIpPEAEICHUs] TapaMeTPOB
pPagMOTEXHUUYECKUX CUTHAJIOB U Lienel (yyebHoe nmocodue) / Bnaagum. roc. yH-t, Bnagumup,
2007.-116c.

[TozpusxoB A.Jl. Kypce nexuuii mo qucruniiae « MeTposiorus U paauousMmepeHus», Yactob
2 / Bnagum. roc. yu-1; Bnagumup, 2009. 124 c.

INEPUOJUYECKHUE U3JIAHUS

OTe4yecTBeHHbBIE Ky PHAJIBI:

PagnotexHuka;

PaguoTexHuka 1 31€KTpOHHKA;
[TpuGopb! U TEXHUKA FKCIIEPHMEHTA;
[Hudposas 06paboTka CUTHAIOB.

PedepaTuBHbIe )KypHAJIbI:




e PamuMorexHuka;

e  DJIEKTPOHHKA.

3apy0exHble Ky pHAJIbI:

e [EEE Transactions on Communications;

e [EEE Transactions on Signal Processing;

e [EEE Transactions on Instrumentation and Measurement.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHMUE JUCHUIIJIMHbI

MarepraibHO-TEXHUUECKOe 00eCTIeUeHHE UCIMILTHHBI BKJIFOYAET:

e xadenpaipHbie MyJIbTUMEAURHBIE cpeacTBa (aya. 301-3 u 335-3);

e HaOOPHI CJIAHIOB IO BceM JeKIUsaM (0T 25 1o 40 ciaijoB 110 KaXA0H JIEKLHUH);

e 00OpyaOBaHHUE CHEHATM3UPOBaHHOM JaboparopuH (504-3 u 506-3);

® KOMIIBIOTEPHI CO CIEIUATU3UPOBAHHBIM IIPOrPaMMHBIM  OOECIIEUEHUEM  BUPTYAIbHBIX

puOOpOB.

I[Ipumeuyanus:
1. OOuiee 4YKMCIIO MOATOTOBJICHHBIX CiaioB Oosee 500, OHM €XKETrOAHO PENaKTUPYIOTCS M
MOJICPHU3HPYIOTCS. B COOTBETCTBUU C Pa3BUTHEM TEXHHUUECKOH M METOJUYECKON Oa3bl.
OOrmiee uKMCIO KOMIBIOTEPOB B Jaboparopusix 504-3 u 506-3 co cnenpanM3MpOBaHHbIM
MPOrpaMMHBIM OOECIIEYEHHEM COCTaBJISIET COOTBEICTBEHHO 8 M 7 €IMHUIL, a HM3MEPUTEIbHBIX
1pubOpOoB - 20 eTUHHIL.

(8]

PaGouasi mporpamma cocTaBiieHa B cOOTBeTCTBHH ¢ TpeboBanusmu PI'OC no HampasieHHUIO
«PaguoTexHuKa. 7
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Pa6ouyto nporpammy coctasui npogeccop kad. PT u PC S A.Jl. Tlo3aHsKOB.

Peuensent ren. nupexrop BKB «PagnocBs3b» K.T.H. %/// A.E. bornanos
(MecTo paboThel, JOKHOCTE, DO "r@ﬁrrmm,)

[Iporpamma paccMOTpeHa i ono6peHa Ha 3acezxaH191 kapenpst PT u PC
Mpotokon Ne /A ot 207 /2 rona i~
3asenyromuit kapeapoii PT u PC AT O.P. HukuTun
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/

PaGouass mporpamMma paccMOTpeHa H \0’1/106peHa Ha 3acelaHUd Y4eOHO-METOAMYECKOM KOMHMCCHH
Hanpasienust <(PAIJMOTEXHUKA» -
Mporokon Ne ot 5/. 7 /7 roma e
[Tpencenarens komuccuu 3aB. kapeapoit PT u PC = =7  O.P. Huxurtun
Qdﬂd@, TIO/IITKCh )

JUCT NEPEYTBEPXKJIEHUS PABOYEN ITPOI'PAMMBI JUCIHUITJIMHBI

PaGouas mporpamma oxobpena va /72 /./ £ 4eOHBIH o
[IpoTokon 3aceqanus kadeapsr Ne /61 /. U7, /P rona.
3aBenyrouuit kadeapoi /~ —  O.P. Hukutun
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Pa6ouas nporpamMma ofo6pesa Ha /. / d {J yqe6Hmn roj
[Tporoko:n 3acenanus kadeapbr No Loor /.0 {EA / // roja.

3aBenyronmi kadeapoi #~—> O.P. Hukutun
*a

Pabouast nporpamma ogo6pena Ha y4eOHBIN TOJ

[Iporokomn 3acenanus kadeapsr No oT roja.

3aBenyromuii kapeapoi O.P. Huxutun




