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1. IEJHA OCBOEHUSA JUCHUIIJIMHDbI

Ilesb ocBOeHUs AUCHHIIIMHbBI

Jlucuumuimaa "ABTOMATH3UPOBAHHBIE CHCTEMBI M3MEPEHUH B HHPOKOMMYHHMKALMOHHOM
texuuke" (ACUUKT) obecnieynBaeT MOArOTOBKY CIICIIHAIMCTa B 00J1aCTU KOMIIBIOTEPH3ALUH
M3MEPEHHUH, KOHTPOJISI U HUCIIBITAHUN MPHUMEHHUTENBHO K 3aJa4aM pa3pabOTKH, IIPOU3BOJACTBA H
SKCILTyaTalii WHHOKOMMYHUKAIIMOHHBIX YCTPOHUCTB M CUCTEM CBSI3H.

3apaum:

1. TlogroroBka B 0OJAaCTH MPOEKTHPOBAHUS YHUBEPCAIBHBIX W CHELUAIM3UPOBAHHBIX
KOHTPOJIbHO-U3MEPHUTENIbHBIX ¥ UCIIBITATENILHBIX CUCTEM Pa3IMYHOIO Ha3HAYCHHSI.
dopMUpoBaHHEe  MPAKTHYECKUX  HABBIKOB  paboTel ¢ MpUOOPHO-MOJYJIBHBIMH
u3mepuTenbHbMU cucTemamu (MC).

O3HakoOMJIEHHE C OCHOBAaMH CTaHJApPTH3allMd M CepTH(UKALMKM aBTOMATH3UPOBAHHbIX
cpencTB u3MepeHui, KouTposs U ucneitanuit UKTCC.

B
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2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JIMCIMIUIMHA OTHOCHTCS K 0a30BOM BapHaTHBHOM YacTH JMUCHMIUIMH 110 BBEIOODY
b1.B.Z1B.06.01.

Kypc "ABTOMAaTH3MpOBAaHHBIE CHUCTEMBbl  HM3MEPEHHH B MHPOKOMMYHHMKALMOHHON
texuuke" (ACUUKT) ocHoBbiBaeTcss Ha 3HaHWM 'Bpiciiei mMatemaTtuku''., "OCHOB TE€OpUH
neneu'", "Teopun snextpocs3u’, "CxemorexHuku ADY", "OCHOB KHOEPHETHKH U
pagIuoaBTOMATUKH .

3. IJIAHUPYEMBIE PE3YJIbTATbBI ObYYEHMUS 110 AUCHHUIIIMHE
[Tnanupyembie pe3yabTaThl O0yUEHHs M0 JUCLUILIMHE, COOTHECEHHBIE C IIAHHPYEMBIMH
pe3yasTaTamu ocBoeHus OIIOIL

Kon Vposens | [ImanupyeMsble pe3viabTaTbl OOYVUEHHUS 10 TUCIUATIIIMHE
(hopMUPYEMBIX| OCBOEHHMS | XapaKTEPH3VIOIIHE 3Tanbl hOPMUPOBAHHUS KOMIIETEHIIUN
KOMITETEHIIMH |[KOMITETEHIIH | (IIOKA3aTeI OCBOCHHUSI KOMIIETCHIINH )

b 2

Cnoco0eH ocyIecTBIATh MOUCK, KDUTHYECKUH aHalln3 U CHHTE3
uHGbOpPMALIUU, TPUMEHSATH CUCTEMHBIN MOAXO 1JIs1 PELLEHHUS
[IOCTaBJIEHHBIX 3a/]1a4:

3Hamb COBPEMEHHbIE TEHJCHIIMY Pa3BUTHUS H3MEPUTEIIBHBIX

YK-1 YacTHYHBIH | CHCTEM;

YMmemb IpUMEHSATH CUCTEMHBIHN MOAXOM JIJISl PELUEHUS

[OCTaBJIEHHBIX 3a/a4;

Braoems HaBbIKaMM NOUCKA, KPUTHUECKOTO aHAJIM3A U CUHTE3a

UHpOpMaLUU

CnocobeH caMOCTOSATENBEHO IIPOBOUTE IKCIIEPUMEHTAIbHBIE

HCCJIEJOBAHMS U UCII0JIb30BaTh OCHOBHbIE IIPUEMBI 00pabOTKH H

IIPEJICTABIICHH [TOJYYEHHBIX TaHHBIX;

3namy:

OIIK-2 YacTHYHBIM | - OCHOBHBIE IIPUEMBI [IPECTABIICHUS MTOJYYEHHBIX JaHHbIX;

- OCHOBBI OpraHM3aIuu MeTpoiorudeckoro obecrneuenus VC.
Ymemsb caMOCTOATENBHO IPOBOAUTH SKCIIEPUMEHTAIbHBIE
UCCIIEIOBAHMUS;

Bnaoemv HaBbIKaMu 00pabOTKH MOJYyYEHHBIX JAHHBIX

(\]
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[1K-3 .
YacTHuyHbIN

CrniocoOeH OCyUIeCTBIISITH MOHHTOPUHT COCTOSIHUS U TIPOBEPKY
KauyecTBa pabOoThI, IPOBEJICHUE U3MEPEHUIN U JIMarHOCTUKY
oMUOO0K U OTKA30B TEJICKOMMYHHKAIHOHHOIO 000y 10BaHHs,
CETEBBIX YCTPONCTB, IPOrPaMMHOI0 00ecreYeHus
HHPOKOMMYHHUKALUH
3name ocHoBHBIE TPeOOBaHUS MHPOPMALIMOHHOH OE30MacHOCTH;
Vyemo IPUMEHSITH METO/IbI IOUCKA, XPaHEeHH s, 00pabOTKH,
aHaaMza u
[IPEJICTABJICHUSI PE3YJILTATOB U3MEPEHHSI;
Braoems HaBbIkaMu 00padOTKH, aHAIM3a U NPEICTABICHMSI
JIAHHBIX

4. OBbEM U CTPYKTYPA JUCHUIIJINHDBI
Tpy10eMKOCTb AMCIMILTHHBI COCTABISET 5 3a4eTHbIX eannul, 180 yacos.

Bujbr yuebnoi Dopu
TEKYIIEro
padoThbl, BKIIOYAs! _
KOHTPOJISI
CaMOCTOSITEIILHYIO 06 )
© BEM yCIeBaeMoCT
8. | paboty CTyJCHTOB -
© | ¥ TPYJ0EMKOCTH (B YHCDTOH "
N ol paboTEI, (no neoensm
No Paszjen (tema) 2 o yacax)
o 3} C IPUMEHECHHUEM | cemecmpa),
1/ JIUCIMIUIHHEI 7 =
S| 8 E HHTEPAKTHBHBI popma
o= B« i . X METOJI0B IPOMEKYTOU
T | 5|2 E o & © | (Byacax/%) HO
Z 2358 &
S |E e % &) arrecTaiuu
g e (no
= = cemecmpam)
1 | [enn " 3aJauu 1 |2 |2 4 | 1/25%
2 aBTOMATHU3allnuu 2 2 4 O 5/25%
U3MEpPEHNH '
3 | Knaceudukanus CKUM 3 12 |2 4 11/25%
4 4 2 4 10,5/25%
5 | IlpubopHo-MO/1yIbHBIE 5 |2 |2 4 11/25% Peiitunr-
cucrembl ¢ mnoi KOII KOHTPOJIb |
¢ 6 2 4 10,5/25%
7 | O6men pannbiMu B KOIT 7 12 |2 4 11/25%
8 8 2 4 10,5/25%
9 | Apxurektypa cucteM |5 |9 |2 |2 |4 6 |2/25%
10 | KOII 10 2 4 10,5/25%
11 | Uarepdeiicubie 1112 |2 |4 6 |2/25% PeliTunr-
KOMaHjbl ¥ (PYHKIHUH KOHTPOJIb 2
12 | KOII 12 2 4 10,5/25%
13 | bazoBoe W CHCTEMHOE 1312 |2 |4 6 | 2/25%
14 | T1O 14 2 4 10,5/25%
15 | Cranpaprsr  IEEE-488.1 1512 |2 |4 6 | 2/25%
16 | u IEEE-488.2. 16 2 4 10,5/25% Peiftunr-
KOHTPOJIb 3
17 | SI3bix SCPI 17 12 |2 |2 4 11.5/25%




18 | 18 2 6 10.525%

Bcero B 5 cemectpe 18 |36 | 18 [108 18 (25%) DK3aMeH
Hanuuyue B JUCUMILIMHE

KIT/KP

WToro no JUCUUIIINHE 18 |36 | 18 [108 18 (25%) DK3aMeH

COJEPKAHUE JEKIIUOHHBIX 3AHATUA MO JUCHUIIIUHE

Tema 1. Llesn 1 3a1a4d aBTOMATH3ALMHU H3MEPEHHH

Buibl UCHIBITAHHH PaJHOYCTPOUCTB M paguocucTeM. OCHOBHBIE MOHATHS H TCPMHHBL
[leth ¥ 3agauud  aBTOMATH3AllMM KOHTPOJIsS W M3MepeHus. I[IpobGnembl aBTOMAaTH3alUH
SKCIIEPUMEHTAILHBIX ~ HCCICJOBAaHMWM, MCIBITAHMH W  MOHHTOPMHra  paadoanmaparypbl.
Wcropuueckas crpaBka.

Tema 2. Knaccupuxauus CKUM

Knaccudukaius ¥ CpaBHUTEIbHBIE XapaKTEPUCTHKH aBTOMATH3UPOBAHHBIX KOHTPOJIBHO-
W3MepHUTeIbHBIX chcTeM. [IpubopHo-MoayapHble cucTeMbl ¢ muHOH KOII. IIporpammupyemMbie
npu6opsl. KpeiiToBble MOAYJIbHBIE CHCTEMbL. MOMYJIbHbIE CHCTEMBI BUPTyalbHBIX MPHOOPOB.
KommbroTepHbIe UIaThl BBOAA — BbIBOJAA. [IpHOOpHBIE KOMILIEKCHI M CEPBHCHBIC MOHHMTODEL.
WHnuBHTyanbHbIE aBTOMAaTU3HPOBAHHbIE KOHTPOJIbHO-U3MEPUTEIBHBIE CHCTEMBIL.
KoMOUHUpPOBaHHBIE CUCTEMBI.

Tema 3. IlpuGopHo-MoayabHbIe cucTembl ¢ muHoi KOII

Nutepdeiic IEEE-488 u ero oredecTBEHHBIH aHAOI - KaHajl OOLIEro IOJIb30BAHMUS
(KOII). Uctopust pazeutus untepdeiica IEEE-488. [1InHa qaHHBIX ¥ €€ MyJIBTUILUICKCUPOBAHHE
(nepefaya JaHHBIX: MPOTPAMMHBIX, H3MEPEHHH, aJpecHBIX, KOMaHJ, COCTOsHHs...). llluHa
yIpaBJIeHuUs: INHUK, UX Ha3HadeHue. [1IuHa CHHXpOHHU3AlHH.

Tema 4. Oomen nanasivu B KOII

ACHUHXDOHHBIH OOMEH JaHHBIMH (AuarpamMmsbl). OrpaHudyeHHs OBICTPOJECHCTBHSL.
CxopocTHOM 0OMeH naHHBIMH B coorTBeTcTBHM ¢ HS-488. Anpecanus mpubopa Ha mpueM U
nepenayy. MpeHtubukaius KOHTPOIEPOM ajpeca «CBOW» — «4yxo». IIpoBepka aapecos
NOAKIF0YeHHBIX TpueMHUKOB KOIT.

Tema 5. Apxurextypa cucrem KOII

ApXHUTEKTypa CHCTEM KOHTPOJS M HU3MEPEHMsS Ul THIOBBIX 3a/ay MCHbITaHud. [lapk
npubopos KOII. beictpoaeiicTBre MpUOOPHO-MOIYIBHBIX KOHTPOJIbHO-H3MEPHTEIIBHBIX CHCTEM
¥ ytH ero nosbimenus. Onrumu3zanus cucrem KOIL

Tema 6. UaTepgeiicabie koMaHabl H pynkuun KOII

WuTtepdelicuple KOMaHABI W HMX B3aUMOCB3b C HHTEPOEHCHBIMH (QYHKIMAMH.
Untepdeiicubie QYHKIMA ¥ BO3MOXXKHOCTH MX HccienoBanus. MHTepdeticabie ¢pynkuuu CH u
CII. Hanpasniennsle rpadsl cCOCTOSIHUM. VX B3aMMOCBS3b pu oOMeHe naHHbIMH. VIHTepdelicHas
byukuus 3 ("3anpoc Ha obcmyxuBanue"). HanpaBnenusiii rpadg coctosHuil. B3ammopekcTBue
KOHTpoJIIepa u mpubopa npu 3anpoce 00CITy)KUBaHUSI.

Tema 7. ba3oBoe u cucremuoe [10

[ToamporpaMmbl HM3KOTO M BBICOKOTO YpoBHs. [lakeTsl mporpaMMHOro oOecnedeHHus
cuctem ¢ muHOM KOII. bubmmoreku npubopoB, koMaHI, 0oOpabOTKM M NpEeACTaBICHHS
UH(POPMAILIHH.

Tema 8. Cranaaptel IEEE-488.1 u IEEE-488.2.

CrapmapTHble  Koabl, OOILIMEe KOMaHAbI, IMPOTOKOJBI MU  IOCJIEAOBATEIbHOCTH.
OOsi3aTenbHble W peKoMeHaaTenbHble o0mme komaHael [EEE-488.2. OOs3atenbHble H
pekomenaarenbHble mpotokonsl: RESET, ALLSPOLL, PASSCT, REQUESTCTL, TESTSYS,
FINDLSTN u FINDRQS.

Tema 9. SI3bixk SCPI

YHubuKams mporpaMMUpOBaHMS TpPUOOPOB W Momayleit Ha ocHoBe s3bika SCPIL
Crnemudukarust SCPI. Komauner SCPI, ux HazHauenue u ocobennoctu. Mepapxuunocts SCPI.
JloGaBnsiemble KoMmaHapl. Pa3nuume mporpamMMmupoBaHus 1O (QYHKIMOHAJIBHOM CXE€ME M IO
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3agade. JlocrouncrBa SCPI.
COJIEP’KAHUE MMPAKTHYECKHX 3AHATUM MO JUCHUNJIUHE

3ansatue 1. Tema 3. [Ipp6opHO-MOY/IbHBIE CHCTEMBI

[Iluna JaHHBIX M €€ MYJIbTUIIEKCHPOBAaHUE (mepefada JaHHBIX: [POrpaMMHBIX.
M3MEPEHHH, aJpEeCHbIX, KOMaHM, COCTOSHMs...). llluHa ynpaBieHus: JMHUU, UX Ha3HAYCHHE.
[1luHa CHHXpOHU3AIHH.

3anstue 2. Tema 3. IIpubopHO-MOay /IbHBIE CHCTEMbI

CrangapTable HHTEPHEHCHI CUCTEM KOHTPOJIS U U3MEPeHHs.. Y HU(pHUKALUs IPOrPaMMHOIO

obecIieYeHHs U aIapaTHbIX CPEACTB.

3ansatue 3. Tema 4. O6men nanabivu B IIMC

ACHHXPOHHBI OOMeH JaHHbIMH (nuarpaMmbl). OrpaHudeHHs OBICTPOIEHCTBHSL.
CkopocTHOM 0OMeH JJaHHBIMH B COOTBeTCTBHH ¢ HS-488.

3ansrue 4. Tema 4. O6men nanubivu B [IMC

Anpecanus npubopa Ha npueM H nepenady. MaeHTudHKanus KOHTPOJIEPOM ajpeca
«CBOM» — «uyikoiy. [IpoBepka anpecoB NOAKIIOYeHHBIX TpueMHuKos KOIT.

3ausgrue 5. Tema 6. Uarepdeiicabie komanab! ¥ pynknuu KOII

WnrepdeiicHble KOMaHAbI MW WX B3aHMOCBS3b C HHTEPQEHCHBIMU  (DYHKIMIMH.
WnTepdeiicable GYHKIUA U BO3MOXHOCTH MX HccienoBanus. MHrepdeticubie Gynkuun CU u
CII. HanpaBnernble rpadbl cocTossHUN. MIX B3aUMOCBSI3b IpH 0OMEHE ITaHHBIMH.

3auaTtue 6. Tema 6. UuTepdeiicabie komanabl 1 pyHkuuu KOII

Untepdeiicnas ¢ynkimus 3 ("3ampoc Ha obcmyxuBanue'). HampaBnennsiid rpad
cocrosiHui. B3anMoelicTBHE KOHTPOJUIEpa H MpUOOpa MpH 3apoce 00CTyKUBaHUSL.

3aunsatue 7. Tema 7. Ba3zoBoe u cucremuoe 110

Konpl u hopmatsl coobmennii npu obmMeHe qanHbMHU 1o muHe KOIT..

3aunsaTue 8. Tema 7. ba3zosoe u cucremuoe 110

[ToxmporpaMMbl HH3KOTO W BBICOKOTO YpOBHs. bubimorexku npubGOpoB, KOMaHI,.
00paboTKH U TpeACTaBICHUS HHPOPMAIUH.

3auarue 9. Tema 7. ba3zoBoe u cucremuoe I1O

[TaxeTs! mporpaMmHoro obecnedyenus cucreM ¢ uimHoi KOIL

3ansarue 10. Tema 7. bazoBoe u cucremuoe [10

bubnmorexu npubopoB, koMaHa, 00pabOTKU U MpeCTaBlIeHHsI HHHOPMAITUH.

3ausaTue 11. Tema 8. Cranaaptel IEEE-488.1 u IEEE-488.2.

CrappapTHble  KOAbl, 0OIQMe KOMaHAbl, MPOTOKOJABl M  IOCJIEI0BATEIbHOCTH.
OOs3arenbHbIe U peKOMeHaaTeNnbHble 00mue komanabl [IEEE-488.2.

3ansarue 11. Tema 8. Cranpaprel IEEE-488.1 u IEEE-488.2.

Ob6si3aTenbHbIE U PEKOMEHIaTeNIbHBIE ITPOTOKOJIBL.

3ausrue 13. Tema 9. A3pix SCPI

VHubukanus nporpaMMUpOBaHUsI IPUOOPOB U MOTy el Ha ocHOBe s3bika SCPIL.

3aunstue 14. Tema 9. 31k SCPI

Crneunduxarus SCPI.

3ausartue 15. Tema 9. A3k SCPI

Komanaer SCPI, ux Ha3HaYeHHE U OCOOEHHOCTH.

3anarue 16. Tema 9. fA3pik SCPI

Pa3nuuue nporpaMMupoBaHus 10 (QYHKIIHOHAIBLHOM cXeMe M 10 3aaade. JIOCTOMHCTBA
SCPI.

3anstue 17. Tema 9. SI3pik SCPI

Hepapxuynocts SCPI. Jlo6aBnsieMble KOMaHIbI.

3ausrue 18. Tema 9. fA3pixk SCPI

[Tpumepsl Hconp30BaHUs KOMaH]T BBICOKOTO YPOBHSL.

COJIEP’KAHUE JIABOPATOPHBIX 3AHSTHUN IO JUCLUILIMHE

JlabopatopHasn pa6ora 1. Tema 4. O6men nanubivu B IIMC

Anpecanys U aCHHXpOHHBIN 0OMeH JaHHbIMHE B cucteMe KOIT (6 yacoB).

JlabopatopHasn pa6ora 2. Tema S. Apxurexkrypa cucrem KOII



OnTuMu3MpOBaHHBIN BEIOOP KoMmIutekTa mpubopoB CKUM YHY(4 yaca).
JlaGoparopHasi pabora 3. Tema 5. Apxurekrypa cucrem KOII
OntumMu3HpoBaHHbINH BBIOOp KoMIuiekTa mpubopoB CKHUM I'HY (4 yaca).
JlabopaTopHas pabora 4. Tema 5. Apxurexkrypa cucrem KOII
OnTuMHU3HPOBAHHBIA BRIOOP KOMIUIEKTa MpubopoB uHauBHAyanbHOH CKUM (4 yaca).

5. OBPA30BATEJIBHBIE TEXHOJIOT' A

B nmpenonaBaHWW AMCHUIUIMHBL "ABTOMAaTH3MpPOBAHHBIE CHUCTEMBI  HM3MEPEHHH B
WH()OKOMMYHUKAIIMOHHOM TEXHHKE" (ACHHUKT) UCIIONB3YIOTCS pa3zHOOOpa3HbIe
obpa3oBarelibHbIE TEXHOJOTMHM KakK TpPaIULMOHHbIE, TaK U C IPUMEHEHHMEM aKTHUBHBLIX H
WHTEPAKTHBHBIX METOJOB 00YYEHHUS.

AKTHBHBbIE H HHTePAKTHBHbIE¢ OPMBbI 00y4eHHS

C nenbro opMUpOBaHHS U pa3BUTHs MPOGECCHOHATBHBIX HABBIKOB B y4EOHOM IIPOLIECCE
WCIIOJIB3YIOTCS aKTHBHbIE M HMHTEpaKTUBHBIE (OPMBI NPOBEJCHHSA 3aHATUH B COYETAHHH C
BHEAYyJAUTOPHOU paboTON: MOArOTOBKA K Ja0OpaTOpPHbIM pabOTaM U MPAKTHYECKHUM 3aHATHUSM,
soinmosiHenne CPC. OObeM ayJUTOPHBIX 3aHSTHH, IPOBOIMMBIX B HHTEPAaKTHBHBIX (hopMax,
cocTaniser 18 yacos.

JlaGoparopHuble pabOThl BBINOJHSIOTCS B BUIE HCCIEJOBaHUM aBTOHOMHBIX U
BUPTYaJIbHBIX PaJHOM3MEPUTEIBHBIX NPUOOPOB, a TaKKEe H3YyUYCHHs COBPEMEHHBIX aJlOPHTMOB
nu3MepeHuit 1 00pabOTKHM CHTHAJIOB € IIOUCKOM YCJIOBHH ONITUMHU3UPOBAaHHBIX [IPE0Opa3OBaHUM.

[TpakTHyeckyre 3aHATHS BKIIOYAIOT H3YyYEHHME U 3aKpeIUICHHE MPaKTHYECKUX HAaBBIKOB
IIPOCKTUPOBaHUs B HMHTEPAKTUBHOM DPEXHME CIECLHATH3UPOBAHHOW KOMIIBIOTEPHOH CHCTEMBI
m3mepenuit UKT. O6beM 3aHATHH, TPOBOJUMBIX B MHTEPaKTUBHBIX (hopMax, coctasisiet 25% ot
ayJUTOPHBIX YaCOB.

6. OHUEHOYHBIE CPEACTBA JJIAA TEKYHEI'O KOHTPOJIA YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTAIIMM 110 UTOT'AM OCBOEHMSI TUCLIAILIAHBI
U YYEBHO-METOJUYECKOE OBECIEYEHUE CAMOCTOSATEJBLHOM
PABOTHI CTYAEHTOB

6.1. TecTsl 1715 IPOBEAECHHUS TEKYIEro KOHTPOJIS.
TecThbl aas npoBegeHust 1 pedTHHr-KOHTPOIA

1. Hurepdericnas niaara KOII nmo3Bonser Ge3 MOMONHUTENBHBIX anapaTHBIX CPEICTB
N0JICOeTUHUTE K ogqHoMYy T1K:
a) 1o 10 ycTpoiicTs;
0) o 15 ycTpoiicTs;
B) 10 31 ycTpoiicTaa.

(N0

Hurepdeiic KOII no3possier 6€3 TOMOTHUATENBHBIX alllapaTHBIX CPEICTB PEAM30BaTh
JUTMHY MaruCTpasIH:

a) 1o 10 m;

0) 1o 15 m;

B) 10 20 M;

r) 10 30 M.

3. llpuMeHeHHe WIMHHBIX DPaCIIMpUTENeH MO3BOJSET YBEJIUUMTH YMCIO IPUOOPOB-
MOJ1yJIed ITpH OAHOOAMTOBOM aipecalini:
a) 10 128 ycTpoicTs;
0) 1o 64 ycTpOUCTB;



B) 10 31 yCTpOHCTBA.

[IpiMeHeHHe NIMHHBIX pACIIMPHUTENIeH MO3BOIAET YBEIHYMTh YHCIO MPUOOpOB-
MOIyJIel pu AByXOaHTOBOM aJpecaluu:

a) HEOrpaHUYEHHOE YUCIIO YCTPOUCTB;

0) 10 256 yCTpPOKCTB;

B) 10 512 yCTpOHCTB;

r) 1o 961 ycrpoiicTsa.

MakcumainbHas CKOpocTh nepenaud uHpopmaruu no mune KOIT:
a) 1 Mbaiit/c;
0) 4 Mbaiit/c;
B) 8 Mbaiit/c.

[[Tuna nanusix KOIT conepxur;
a) 16 muHui;

0) 32 IWHHH;

B) 8 JIMHUH.

Koman et OI1O u 310 oTHOCATCA K rpymnie:
a) YHUBEPCAIbHBIX KOMaHII,

0) ampecHbIX KOMaH[;

B) BTOPUYHBIX KOMaH/ U aJpECOB.

TecThl AJisi IPOBEIEHH 2 PEHTHHI-KOHTPOJIsA

Komanel [THM u 3AII oTHOCATCA K rpynne:
a) YHUBEPCAJIbHBIX KOMAHJ;
0) azpecHbIX KOMaHI;

B) BTOPHYHBIX KOMaHJ H aApCCOB.

Komaner OITP u 3P otHOCSTCS K rpynne:
a) YHUBEPCAJIbHBIX KOMaHJ;

0) azpecHbIX KOMaH[;

B) BTOPUYHBIX KOMAH]| U a/IpECOB.

Komanpl, BEI3BIBAIONIUE IEHUCTBUE BO BCEX YCTPOUCTBAX OTHOCATCS K IPYIIIIE:
a) YHHUBEPCAIBHBIX KOMaH;

0) aJpecHbIX KOMaHI;

B) BTOPUYHBIX KOMaH/J U aIpECOB.

Komanzpl, BeI3bIBAIOIINE NEHCTBUAE TOJIBKO B aJPECOBAHHBIX YCTPOMCTBAX OTHOCATCH
K IpyIe:

a) YHUBEPCAIbHBIX KOMAH]I;

0) agpecHbIX KOMaH[;

B) BTOPUYHBIX KOMaH[ U aJJpecoB.

ACHHXPOHHYIO IlepeJiady ¥ IPUeM MHOTOJIMHEHRHBIX co00IeH i obecnieunBaoT UD:
a) Uunll;

6) CU u CIT;

B) 3u Chb;

r) 311 u JIM.



6. IlpuBomut npubop B ucxoanoe cocrosuue Nd:

o

a) I;

@) CILI;
B) Ch;
r) M.

[To3BoJseT NpUbOPY 3alpalkBaTh y KOHTPOJUIEpa ONepalyn o obcryxkuBanuio MO:
a) U:
6) CHU;
B) 3;
r) 311
TecTsl AJ1s IpoBeieHUsI 3 PEHTHHI-KOHTPOJIA

N® napatensusii  onpoc (OIl) mo3BosseT OJHOBPEMEHHO ONPOCHTH OWTEI
COCTOSIHMSL:

a) 10 8 yCTPOUCTB;

6) 10 16 ycTpOHCTB;

B) 10 31 ycTpoHicCTBa.

B kaxaeii MoMeHT BpemeHH W@ koHTpomiep (cocTosiHMe "IEHCTBYOLIETO
KOHTpOJIIepa’ CUCTEMBI) MOXKET OBITh PEAIM30BaHO B!

a) 1 ycTpoucrae;

6) 2 ycTpoicTBax;

B) B JIIOOOM 4YHUCIIE YCTPOMUCTB.

Jlist oOHapyKeHus: yCTporCTBa, noaasuiero curgan 30, Hecnosib3yerces npoueaypa:
a) napaJuieNIbHOro OIIpoca;
6) MHULMATU3ALUH MOAYJIEH CUCTEMBI;
B) MOCJIEZIOBATEIBHOTO OMPOCa.

YcerpoiicTBo, 3anpocHBIIee 00CTyKUBaHUE, B OalTE COCTOSIHHUS YCTaHABIMBAET | B:
a) 1 pazpsine (JIZ0);
6) 7 pazpsae (JIJ16);
B) 8 paspsne (JIA7).

AJpeca Ha IPUEM U Ilepeaady B OJHOM NpUOOpe pa3audyaroTcs:
a) B 5 u 6 pazpsamax;
6) B 6 u 7 pa3psaax;
B) B 7 U 8§ pazpsaax.

7-OuTHBIN ajipec Mpubopa c HOMEpoM | Ha IPUEM MUMEET BH/I:
a) 0000001 (cpaBa Miaamuii pa3psn);
6) 1000000;
B) 0100001,
r) 1000001.

7-O6uTHBIN aapec npubopa ¢ HoMepoM | Ha mepenady UMeeT BH:
a) 0000001;
6) 1000000;
B) 0100001;
r) 1000001.

6.2. IIpomexyToOYHasi aTTECTALMA [0 UTOraM YCBOEHHS AU CHMIIIHHbI
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KoHTpo/ibHbIE BONPOCHI K YK3aMEHY
3amgaun ucnbitandit UKT Ha pa3HBIX Tanax )KU3HEHHOIO LUKJIA.
Kiaccuukanus ¥ CpaBHUTEIbHBIE XapaKTepUCTUKH aBTOHOMHBIX CKYM.
CranmapTHble HHTEp(EHCH aBTOHOMHBIX H3MEPHTEIBHBIX CHCTEM.
MynestuiiexcupoBanue 111J] Ha KOHKPETHOM NpUMepe.
Agpecarrusi mpubopa Ha npreM u nepeznady. Ilpumepsl agpecanuu.
Wutepodeiicapie komanasl KOIT Ha KOHKpeTHOM IIpUMEDE.
nrepdericubie Gpynkiuu CU u CII. HanpaieHHble rpadbl COCTOSHUHM.
Unrepheiicnas hynkmus 3 ("3ampoc Ha obciyxuBanue"). Hanpasnennsiii rpad coOCTOAHUIA.
BsaumoeiicTBrie KOHTpoJUlepa u mpubopa npu curraie 30.
[TpuHIMIBI peanu3anuy HHTepdelica, ero CTpyKTypa M IeMeHTHas Oasa.
Crangapt [EEE-488.2.
ApPXHUTEKTypa CUCTEM KOHTPOIIS U u3MepeHus. [Ipumepsl.
BricTpo/ieiicTBHE MPUOOPHO-MOIYIbHBIX KOMILJIEKCOB UCTIbITaHKHs PDA u myTH ero
MOBBILIEHUS.
[ITuna ynpasienus KOIT: nuauu, ux HazHayeHue. [IpuMepel HCIIOIb30BaHMS.
Crpyxkrypa 6azoBoro [10 Ha KOHKPETHOM IpUMEpE.
[Muna cunxponmsanud KOII. AcuHXpOHHBIM 0OMEH JTaHHBIMH (AMarpaMMBbl).
Wnunuanu3zaius 1 koHpurypupoBanue CKMM 11st KOHKpETHOr0 U3MEPEHHUS.
Cucremuoe [10 u3mMepuTENbHBIX KOMIUIEKCOB CPEJICTB CBA3H.
Koman el mporpammupoBanust Moayiieit KOII na ocHoBe SCPI.
Crpykrypa anpecoB KOII Ha KOHKpeTHOM IIpUMeEpeE.
Kaxk 3anporpamMmmupoBath pexxuMbl pabotbl Moayneit KOII konkpeTHO# crucTeMbl?
KakoBa rmocjie/1oBaTebHOCTD IIAroB MpU OpraHU3alliK U peaii3aliy MapajleIbHOIO
omnpoca moxayiei KOII ¢ nomepamu ot 3 10 5 ?
KakoBa cTpyKTypa IIaroB IpH mocieaoBaTesibHoM ornpoce 4 moaynei KOIT ?

6.3. CamocTosiTe/ibHas padoTa CTYA€HTOB
3aganune k CPC
OdopMuTh B BHOE TaOJHUI[ MOCIEIOBATEIBHBIX IIAroB B3auMozaencTere npudopos u 1K

[Ipy IIporpaMMHpPOBaHUM, CHUTBIBAHWHA JTAHHBIX, IIOCJICIOBATCIIBHOM U MAPAJICIIBHOM OIIPOCE.

B rtabnunax:

e Buj nannbix: komanaa (maemonuka: ChY, 3AIl.....), MAIL, MAW. nporpamMMmHubie
JTaHHBIE

e Kax el miar — 310 HoBoe coctostHue 11IJI. Kox na 111/ ABOMYHBIMN.

eN - HOMEp CTyJ€HTa [10 CIIUCKY PYIIIBL

1. KakoBa nocjenoBareapHOCTh AeHcTBUM pH nepeaadye MAII u nporpaMMHBIX JaHHBIX
B B7-34 ¢ nHomepamu N u N+1?

Homep mara Cocrosinue Kro Bnageer III/{ | Bua nanubix Kox na T
(basitama LX) | VII (0w 1) | (IIK niam npubop)

1

2

2. KakoBa mocnenoBareqbHOCTh JACUCTBUM mnpu 1nepemade MAW u  urenun
M3MEPUTENbHBIX TaHHbIX U3 B7-34 ¢ Homepamu N m N+1?

Homep mara Cocrosinne Kro Bnageer LIJ{ | Bux nanupix | Kog na /]
(Oaditanma L) | VII (Omam 1) | (ITK uam npu6op)

1

2




-~

J.
HoMepamu N ... N+2?

KakoBa mocieqoBareibHOCTh JIeUCTBUH IIpHA MMOCJICOAOBATEIIBHOM ONPOCE HpI/IGOpOB C

Homep mara Cocrosinue
(caitrama ) | YII (0 uau 1)

Kro Bnageer L
(IIK nu npubop)

Bua nanabix

Koa na 1T

1

2

4. KakoBa 1nocieIoBaTeIbHOCTh JAEHCTBHN NpH OpraHM3alldy Iapajlule]bHOTO Ompoca

npubopoB ¢ Homepam N.....N+3?

Homep mara Cocrosinune
(6aiira ma ) | YII / KII

Kro Bnageer LI/
(IIK nau npudop)

Buja jaHHBIX

Koa ma I

1

2

@oHJ| OLIEHOYHBIX CPEACTB JUIA TIPOBEICHUS aTTECTAallMd YPOBHS CHOPMUPOBAHHOCTH
KOMIIETEHIMM OOYYAIOIUXCS M0 AUCHMIUIAHE "ABTOMAaTH3UPOBAHHBIE CHCTEMBI HMCIBITAHUN

AIMOYCTPOUCTB" 0hOPMIIIETCS OTJEIBHBIM JOKYMEHTOM.
p

7. VY4EBHO-METOAUYECKOE MU HWH®OPMAIIMOHHOE OBECIEYEHHUE

JUCHUIIJINHBI
7.1. Kuuroodecne4eHHOCTh
KHUT'OOBECITEYEHHOCTD
KonuuectBo
HaumeHoBaHWE TUTEDATVDRI: aBTON. Ha3BaHUE, BUI | Ton 3};3;1\:1113?3 = Hamune B
W3/IaHUsl, U31ATEIBCTBO M3NAHUS o o oxe | 2JEKTDOHHOM
BV B oubImoTeKe
Bal'Y
COOTBETCTBHUHU C
oIrocC BO
1 2 3 4
OcHoBHas nuTeparypa*
1. Jlateimenko K.IT. ABromaru3anus usmepenudt, 2019  [Dnexrtponnbii | 9bC
UCIIBITAHUH U KOHTPOJIS [ DJIEKTPOHHBIN pecypc: y4eOHUK «IPRbooks»
yueOHoe nmocobue/ Jlareimenko K.IT.— DnexTpoH. http://www.ipr
TekcToBble TaHHble.— CaparoB: By3oBckoe bookshop.ru/79
obpazoBanue, 2019.— 307 c. 612.html
2. [To3pusikoB A.Jl., Ilo3gusxoB B.A. Buptryansneie 2015 |53 ObC Bal'Vy
paIHOM3MEpPUTEIbHBIE MPUOOPHI U KOMIUIEKCHI: http://e.lib.vlsu.
YuebHoe nocobue / Bnaaum. roc. yH-T. - Bragumup. ru:80/handle/12
- 2015.- 236.¢. 3456789/4308
3. AmuneB A.B. Metposnorus, crangaptusamusi 1 2016 Dnekrponnsii  |[9BC
cepTuduKaIus B TeI€KOMMYHUKAIIMOHHBIX yueOHUK «IPRbooks»
cucTeMax [ DJIeKTPOHHBIA pecypce]|: yueOHOe http://www.ipr
nocobue/ AmuneB A.B., broxun A.B.— bookshop.ru/65
ExarepunOypr: YpanbCkuil GeaepanbHbIi 945.html
yauBepcuret, DbC ACB, 2016.— 204 c.
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JlonmomHUTEIbHAS TUTEPATypa

«Metposioruss ¥ paguousMepeHus», Yactel
Biiagum. roc. yu-1; Baagumup, 2008. 164 c.

1. Kopotkos B.C. Metposorus, cranmaptimzaunsi 1 2017 [Dnextponnsii | 9bC
ceprudukanys [ DIeKTPOHHBIHA pecypc]: ydeOHoe yueOHUK «IPRbooks»
nocooue ms CI10/ Kopotkos B.C., Adonacos http://www.ipr
A.1.— Caparos: I[Ipodo6pazoBanue, 2017.— 186 c. bookshop.ru/66
391.html
2. [To3HsIKOB AL, [To31HsIKOB B.A.R012 |73 2bC Bal'V
MopenupoBaHue AITOPUTMHYECKHUX METOIOB http://e.lib.vIsu.
ONpeaeICHUS rnapaMeTpoB paJrOCUTHAJIOB. ru:80/handle/12
[Ipaktuky™m / Braagum. roc. yH-T; Bragumup, 2012. 13456789/2383
114 c.
3. ITozguaxos A.J]. KpeiitoBbie cuctemsl PXI ang2010 |73 5bC Bal'Y
KOHTPOJISI, HCIBITAHAA M MOHUTOPHHIA PpaIMo- http://e.lib.vlsu.
ammapatypsl: yue0. nocobue / Bnagum. roc. yH-T. — ru:80/handle/12
Bnagumup: Pen.-uzmar. xomminekc Bnal'Y, 2010. — 3456789/1862
118 c.
4. Tlospusaxos A.J[. Kypc nekuuit mo mucuummuuae2008 |73 2ObC Bal'y

http://e.lib.vlsu.

ru:80/handle/12

3456789/1104

7.2. Illepuogu4vecKue H3JaHUH
OTtedecTBeHHDIE Ky PHAJIBI:
e PanmoTexHHKa;
e PamuoTexHUKa U 3JEKTPOHUKA;
e [IpubGophbl U TEXHUKA IKCIIEPUMEHTA,;
e [ludposas oOpaboTKa CUTHAJIOB.
PedepaTusHbie )KypHaAJIbI:
e PammorexHuka;
e  DJEKTPOHUKA.
3apy0exxHbIe JKYPHAJIbI:
e [EEE Transactions on Communications;
e IEEE Transactions on Signal Processing;

e [EEE Transactions on Instrumentation and Measurement.

7.3. NUHTepHET-pecypcehbl
«IPRbooks» http://www.iprbookshop.ru
OBC Bal'V  hitp://e.lib.vlsu.ru
http://www.studentlibrary.ru
http://znanium.com/bookread2.php?book
WwWw.Insruments.ru
WWWw.Insruments.ru
www.keysight.com
www.advantest.com
www.anritsu.com
www.lecroy.com
www.keithley.com
www.fluke.com
www.rohde-schwarz.com
www.tek.com

www.ni.com
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8. MATEPUAJIBHO-TEXHUHYECKOE OBECHEYEHUE JUCIUIIJIMHBI
MareprabHO-TEXHIYECKOe 00€CTIEYEHHE JUCLIUMIUIMHBI BKIIOYAET:
xa(enpaibHble MyIbTHMeAUIHBIE cpeacTsa (aya. 301-3 u 335-3);
HaOOoPBI CJIai10B MO BceM JEeKIHM (0T 25 10 40 cnaiIoB 110 KaXI0H JIEKIIUH);
obopy/I0BaHKe Crielami3upoBaHHoM 1aboparopuu (504-3 u 506-3);
KOMIILIOTEPBI €O CMEIHATM3UPOBAHHBIM ~ IPOTPaMMHBIM  OOECIIEYEHMEM — BUPTYaIbHBIX
pruOOPOB.

IIpumeyanns:
1. O6uee YHucIO TMOATOTOBIEHHBIX crainoB Gosnee 500, OHM €XEroJHO PpEeNaKTHPYIOTCS U
MOJIEPHH3HMPYIOTCS B COOTBETCTBHH C Pa3BUTUEM TEXHUUYECKOH ¥ METOMYECKOM Oa3hl.
Yucno xoMmibiotepoB B Jiaboparopusix 504-3 u 506-3 co crelMamM3MpOBaHHBIM POrPAMMHBIM
obecreyeHreM COCTARNISET COOTBETCTBEHHO 8 ¥ 7 €IMHMII, @ U3MEPUTEIBHBIX TPUOOPOB - 20 €IMHHII.

o

Pa6ouyio nporpammy cocrasui npogeccop kad. PT u PC<\,/Z%// ~ Al Tlo3aHsKoB.

\
Penensent res. qupextop BKb «PaguocBsse» K.T.H. W A.E. bormanoB

(mecTo paboTsl, fomkHOCTH, PHUO, noanuces) pd

IIporpamma paccMoTpeHa 1 of00pena Ha 3acenanuu kadenpst PT u PC
[Iporokosn Ne “.< oYY L./ [/ roma
3aseayroumii kapenpoit PT u PC A O.P. Hukutun

Pabouas mporpaMma paccMOTpeHa W 0J00OpeHa Ha 3acellaHud y4eOHO-METOAUYECKOH KOMHUCCUH
narpasiaenus noaroroku 11.03.02 «THHOKOMMYHUKALMOHHBIE TEXHOJIOIMH U CUCTEMBI CBSI3U»
[Tpotokon Ne oty ¢, /% rona

[Ipencenarens koMuccuu 3aB. Kapeapoit PT u PC // O.P. Hukutun
(®HO, H6£[HI/ICB)

JUCT NEPEYTBEPKIEHHUS PABOYEM ITPOT'PAMMBI JIUCIATIJIMHBI

PaGouast mporpamma ogqoOpeHa Ha y4eOHBIH IO/
[TpoTokon 3acenanus kagenpsl Ne oT roja.
3aBeayrouuii kadenpoi

PabGouas mporpamma ogo0OpeHa Ha y4eOHBIN IO
[TpoTokoun 3acenanus kaheapnl Ne oT roja.
3aBenyromuii kadeapoi

PaGouas mporpamma ogo6peHa Ha y4eOHBIHi rof
[Tporokoun 3acenanus xadeapnbl Ne oT roja.
3aBenyrommit kahenpoit




JUCT PETUCTPALIMA U3MEHEHUIA
B pabouyto nIporpamMmy IHUCLUIUIHHBI
" ABTOMaTH3MPOBaHHBIC CHCTEMbI U3MEpeHU# B MHPOKOMMYHUKALIMOHHON TEXHUKE"
(navMeHOBaHHUe NUCLUIIINHBI)
o0OpasoBaTesbHOM mporpaMMbl HampaBieHus noaroroBku 11.03.02 «MudokoMMyHUKAIIHOHHbIE

TEXHOJIOTHHU H CUCTEMbI CBA3HU»
HaIpaBJICHHOCTb!: «CBs3B, HHd)ODMaHHOHHbIe )51 I/IH(])OKOMMVHHK&HI/IOHHLIC TEXHOJIOTUHU»

Homep BHeceHbl H3MEHEHHS B YacTH/paszfensl | VcnonHuren OcHoBaHue
M3MEHEHHUSI paboyeit mporpamMmbl b (HOMeEp | J1aTa MpoTOKoJIa
05[] 3aceaHus Kadeapbl)
1
2
3aB. kadenpoii /Huxutun O.P.
Iloonucw QHO
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