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1. LEJA OCBOEHHS ANCUHUITIINHBI

Iean ocBOeHHSI IUCHHIIIHHBI

Jlucimrnaa  "ABTOMaTH3alMs  OKCIEPUMEHTAIbHBIX  HMccnenosanuii” — (ADU)
o0ecreunBaeT MoAroTOBKY CHENHAINCTa B 00JIaCTH KOMITBIOTEPH3ALMK U3MEPEHHH, KOHTPOJIA U
MCIIBITAHMH  NPUMEHMTEIBHO K 3ajadaM  pa3pabOTKH, [POM3BOJICTBA M OKCIUIyaTalluu
MH(OKOMMYHHKAIIMOHHBIX YCTPOHCTB U CUCTEM CBSI3H.

3ajjauu:

1. TloaroroBka B 00JIACTH TIPOCKTHPOBAHUSI YHHBEPCAIbHBIX H  CHECHUATIU3HPOBAHHDBIX
KOHTPOJIbHO-H3MEPUTEIILHBIX U UCIBITATEILHBIX CHCTEM Pa3sIniHOIO HA3HAYCHHUSL.
dopMUPOBAHHE  TIPAKTHYECKHX — HABBIKOB  paboThl ¢ [PHOOPHO-MOIYIILHBIMH
u3MepuTeabupiMu cuctemamu (MC).

O3HakoMJICHHE ¢ OCHOBAMHM CTaHJApTH3allM¥ M CepTH(UKAIIMH aBTOMATH3HPOBAHHBIX
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cpeIcTB n3MepeHuii, kontposs u uenbiranuii UKTCC.

2. MECTO JJUCHUIIJIMHBI B CTPYKTYPE OIIOIT BO

JlucuuIuiHa  OTHOCHTC K 0a30BOM  BapMaTHBHOH 4acTH  JMCLUMIUIMH 110 BLIOODY
b1.B.J1B.06.02.
Kypc "ABTOMATH3AIHSI SKCHEPUMEHTANBHBIX HMCCIIEC/I0BAHMI" OCHOBbBIBAeTCSA  Ha

sganuu  "Boicmieit  matemaruku", "OcHOB Teopuum wnenei’, "Teopun 9yeKTPOCBSI3N",
"Cxemotexuuku ADY", "OcHoB KHOEPHETHKH U PaIMOaBTOMATHKH".

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUMS 11O AUCHUTTVINHE
[Inanupyemble pe3ysibTaTbl 00yUeHHs 110 JUCIUIUIMHE, COOTHECECHHDIC C MJIAHUPYCEMbIMH
pesynbratamu ocsoeHust OIOIL

Kon YposeHb [[nanupyeMble Pe3yabTaThbl O0OYUEHUS 10 JUCUMIITIUHE
GOPMHUPYEMbIX| OCBOGHHSI | XapaKTepH3VIOLIHe ITalbl HOPMUPOBAHHS KOMIIETEH MM

KOMIIETEHLMN |[KOMIICTCHIUH (HOKaBaTCHI/I OCBOCHHU KOMHCTGHHHI/I)

2 >

CriocoOeH OCYIIECTRIISATh MOUCK, KPUTHUECKMI aHajliu3 i CUHTE3
MH(POPMAIIHH, TIPUMEHSITh CHCTEMHBIH 110JIX0J1 JUJIsl PELICHHSI
[TOCTABJIEHHBLIX 3a/1a4:

3Hamp COBPEMEHHbIE TEH/ICHIIMN PA3BUTHUSI U3MEPUTE/IBLHBIX
VK-1 YacTHYHBIM | CUCTEM;

Vatemo npuUMEHsITh CHCTEMHBIIN T10JIX0 JUIs pelIeH s
[IOCTaBJIECHHBIX 3aJ1a4;

Braoems HaBbIKaMHU MOKMCKA, KPUTHYECKOIO aHAJIM3a U CHHTE3a
MH(pOpMaIHH

Crioco0eH caMOCTOSITENILHO MTPOBOIUTh IKCIIEPUMEH TATIbHBIC
MCCIIeIOBAHUS U UCIIOJIB30BATh OCHOBHBIC ITPUEMbI 00PadOTKH U
[peJICTABICHUSI ITOJTYUEHHBIX JaHHbBIX

3namo:

YaCTHUHBIH | - OCHOBHbBIC IIPUEMBI MIPEJICTABICHUS 1TOJIyYEHHBIX JTaHHbIX]

- OCHOBBI OpraHu3alUu MeTposiornueckoro oodecneuenus MC.

OI1K-

o

Vmems caMOCTOSTENIbHO ITPOBOANTD YKCIIEPUMEHTAIbHBIC
MCCIICI0BAHUS;
Brnaoems HaBbIKaMH 00pabOTKH 11OJIYYCHHBIX JTAHHBIX

[\
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I1K-3 . .
lacTHuHBIN

JaHHbBIX

CrniocoOeH OCYIIECTBIISITh MOHUTOPHHI COCTOSIHUS H TIPOBEPKY
KauecTBa padOThI, MPOBEJICHUE H3MEPEHHH U IMarHOCTHKY
olHOOK M OTKA30B TEJICKOMMYHHUKAIIMOHHOTO 000py10BaHHS,
CETEBBIX YCTPOUCTB, POIPAMMHOI0 00ECIICUCHHS
HH(POKOMMYHHUKALMH
3name ocHOBHBIE TpeOOBaHUS MHPOPMALIMOHHO O€30MacHOCTH;
Vyems PUMEHSITH METOJIbI TOUCKA, XpaHeHH s, 00paboTKH,
aHajm3a u

[PEJICTABICHUS Pe3YJIbTATOB H3MEPEHMS;
Braoems HaBblKaMu 00padOTKH, aHAJIM3a U IIPEJICTABIICHHUS

4. OBBEM U CTPYKTYPA IUCHUITJIMHDBI

O61ast TPY10eMKOCTh JUCIUTIIHHBI COCTABIAET S 3a4eTHLIX eAMHHIL, 180 vacos.
Bujbt yueOHoi Dopwl
TEKYIIEro
paboThl, BKIIOUAs
KOHTPOJIS
CaMOCTOSTEIIbHYIO O6bem
< . yCIEBAEMOCT
8. | pabory CTyICHTOB yueOHOH ;
= © | ¥ TPYA0EeMKOCTb (B paboThl, AR
No Pazen (tema) 2 = yacax) v o
) g o cemecmpa),
n/m JIMCUMILIAHbI 5| = 5 MPUMEHEHUEM
© § QE) 5 MHTEPAKTUBH (popma
CERNER- - 3 B — np0Me>1§yTo |
22 &5 g £ | (Buacax /%) Hou
s £ Flgg © arrecralnu
B g & Lg =
o | (no
=R cemecmpam)
I | Llenwu 1 331441 1 2 |2 4 1/25%
5 aBToMarui3aliuu 2 2 4 0‘5/25%
N3MEpeHHi
3 | Knaccuduxanus CKUM 3 |2 |2 4 11/25%
4 4 2 4 0.5/25%
5 | IlpubopHo-mMonysbHbIE 5 (2 |2 4 1/25% Pelitunr-
cuctembl ¢ nHoi KOIT KOHTPOJIb |
6 6 2 4 0,5/25%
7 | O6men pannsivu B KOIT 7 |2 |2 4 11/25%
8 8 2 4 0,5/25%
9 | Apxurektypa cucrem |5 |9 |2 |2 |4 6 | 2/25%
10 | KOIT 10 2 4 0,5/25%
11 | Uurepdeiicuble 1112 (2 |4 6 2/25% Peltunr-
KOMaHJbl M (PYHKIHMH KOHTPOJIb 2
12 | KOII 12 2 4 0,5/25%
13 | bazoBoe W CHCTEMHOE 1312 |2 |4 6 | 2/25%
14 | 11O 14 2 4 0,5/25%
15 | Cranmapter IEEE-488.1 1512 |2 |4 §) 2/25%
16 | u IEEE-488.2. 16 2 4 10,525% PefiTunr-
. KOHTPOJIb 3
17 | S13pix SCPI 17 12 |2 |2 4 1,5/25%
18 18 2 5 0,5/25%




Bcero B 5 cemectpe 18 |36 | 18 |81 18 (25%) DK3aMeH

Hajimuue B qucuuIinge
KII/KP

Wtoro mno AMCUUIIIIMHE 18 | 36 | 18 |81 18 (25%) DK3aMeH

COJIEPKAHUE JIEKIITMOHHBIX 3AHSITUHN MO JUCHMUITJIUHE

Tema 1. Ilesn 1 321a4 ABTOMATH3AIUH H3MePEHUI

Buibl HCIIBITAHUI pajitoycTpoiicTB U paguocucreM. OCHOBHBIC MOHSTHS U TEPMHUHBL.
[lem M 3ajaud  aBToMaTH3alMH  KOHTPOJs M u3Mepenus. [IpoOiiembl  aBroMarv3aluy
JKCIIEPUMEHTAIBHBIX ~ HCCJICOBAHMH,  MCIBITAHMH W MOHHUTOPHUHTA  PaJHOAnnapaTypbl.
Vcroprnueckas cpaBka.

Tema 2.Knacenpuxanus CKUM

Kiaccuukanust 1 CpaBHUTENILHbIE XapAKTEPUCTHKH aBTOMATH3HPOBAHHBIX KOHTPOJILHO-
n3MepuTeNbbIX cucreM. [Tpubopro-momyibhble cuctembl ¢ muHoi KOIL TporpaMmupyembie
npuGopbl. KpeiToBble MO/1ylbHbIe CHCTEMBL. MOJIy/IbHbIE CHCTEMbI BUPTYAJIbHBIX HPHOOPOB.
KoMnpiotephble miarbl BBoJa — BbiBoJA. IIpuOopHbie KOMIUICKCHI M CEPBHCHBIC MOHHTOPBL.
NuauBuyalibHbIe ABTOMATH3MPOBAHHBIC KOHTPOJILHO-H3MEPHUTEIIbHbBIE CUCTEMBI.
KoMOMHUPOBAHHBIE CHCTEMBI.

Tema 3. [IpuGopuo-mo/tyibHbIe cucTembl ¢ munoi KOII

Untepdeiic IEEE-488 u ero oredecTBEHHBIH aHaIor - KaHal OOLIEro MOJIb30BAHMs
(KOIT). Ucropus pazsutus unrep@deiica IEEE-488. IlInna 1anHbIX U €€ MyJIbTHIUIEKCHPOBAHHE
(11epejiada JanHbIX: [POrpAMMHbBIX, H3MEPEHHH, aJIpecHbIX, KOMaHji, coctosus...). [Huna
YIIpaBJIeHUs: IMHUU, UX HazHauyeHue. [ll1nHa CHHXPOHU3AIMH.

Tema 4. Oomen gannsivu B KOTI

ACHHXpPOHHBII  00MeH jaHHbIMH  (nuarpammel).  OrpaHudeHus  ObICTPOJICHCTBHSL.
CxopocTHOH 0OMeH JaHHbIME B coorBeTcTBHM ¢ HS-488. Anpecaumns npubopa Ha npuem M
nepenauy. Wpentudukais KOHTPOIIEPOM ajpeca «cBoM» — «uyxoi». [lpoBepka aapecos
MOJIKJIIOYeHHBIX TTprueMHUKOB KOIT.

Tema 5. Apxurexkrypa cucrem KOII

ApPXHTEKTYpa CHCTEM KOHTPOJIsS M H3MEpPEeHHs JUls THIIOBBIX 3ajad ucnbitanuid. [lapk
npudopos KOII. beictpojelicTBre TPUOOPHO-MOIYIBHBIX KOHTPOJIbHO-U3MEPUTEILHBIX CHCTEM
M IyTH ero noseiieHus. Ontumuszanus cucrem KOIT.

Tema 6. Untepdeiicubie komanabl 1 pynkunn KOII

Untepdeiicubie  KOMaHIbl M WX B3aUMOCBsI3b €  HHTep(eilcHbIMU  QYHKLHUSIMH.
Unrepdeiicnpie GYHKIMH B BO3MOKHOCTH UX HccnaenoBanus. Murepgeiicupie Gynkuun CH u
CII. Hanpasiennble rpadsl coctosiauii. VX B3anMocBsi3b pu odmene jannbiMu. Murepdericnast
Gyuxuus 3 ("3anpoc na obciayxuBanue"). Hanpasiennsiit rpad cocrosinuil.  Bsanmoaencrsue
KOHTpOJIIepa U npudopa npu 3anpoce 00C1yKUBaHU.

Tema 7. bazosoe u cucremuoe 110

[ToanmporpaMMbl HU3KOTO M BBICOKOIO ypoBHS. llakeTsl mporpammuoro oodecredyeHus
cuctem ¢ wmuHoi KOIIL bubnmorexkn npudopos, KomanJ, o00padOTKM M IPEACTaBIICHHUS
UH(pOpMAaLHH.

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

CranjgapTHple  KoJbl, 00lIME  KOMaHAbl, IPOTOKOJIbI M IOCIEIOBATCILHOCTH.
OOs3arenpuble ¥ pexoMenjareinpHble  oOmue komanabl IEEE-488.2. OOssarenbubie u
pexomenarenbhbie nporokossl: RESET, ALLSPOLL, PASSCT, REQUESTCTL. TESTSYS,
FINDLSTN u FINDRQS.

Tema 9. 5131k SCPI

Vuuduraums OporpaMMHpoBaHus HpUOOPOB M Moayleit Ha ocHose s3bika SCPIL
Creunduranms SCPL. Komanyaer SCPI, nx Hasnauenune u ocodennoctu. Mepapxnunocrs SCPL
JloGapnsiemble KoMaHbl. Pasziuune MmporpaMMHUpOBaHUsT MO (YHKLHOHAILHOH CXeMe H [0

sanade. Jloctonnerra SCPL.
COJIEPKAHUE NPAKTUYECKUX 3AHSATHI 11O JIMCHUTIJIMHE



3ansaTue 1. Tema 3. [IpuGopHO-MOay/IbHBIE CHCTEMBI

IllvHa [JaHHBIX M €€ MYJBTHILUIEKCHpOBaHME (Iepeadya JaHHBIX: MPOTrPaMMHBIX,
U3MEPEHUH, aapecHbIX, KOMaHM, COCTOsHUSA...). lllMHa ynpaBieHus: JHMHUAM, UX Ha3HAYCHHUE.
[IluHa CHHXpOHU3ALIMH.

3ansTne 2. Tema 3. [IpuGopHo-MoayIbHbIE CHCTEMbI

CranpaptHbie HHTepdEHCE CHCTEM KOHTPOJIS U U3MEpEeHUs. Y HU(pUKaIKs IPOrpaMMHOTO

oOecreYeHHs M anmapaTHbIX CPEICTB.

3anstue 3. Tema 4. O6men ganabivu B [IMC

ACHHXpOHHBIH OOMEH JaHHbIMHM (AuMarpammbl). OrpaHudeHusi OBICTPOJEHCTBHS.
CkopocTHO# 0OMEH JaHHBIMH B cOOTBETCTBUHU ¢ HS-488.

3anntue 4. Tema 4. O6men 1anabivu B [IMC

Anpecanust nmpuOopa Ha mpueM U nepenady. MaeHTH(UKALUs KOHTPOJIEPOM ajipeca
«CBOM» — «uyxoi». [IpoBepka agpecoB NoAKIOYeHHBIX TpueMHuKoB KOIT.

Banstue 5. Tema 6. UuTepdeiicabie komanabl 1 pyHkunu KOII

WnTtepdeiicHble KOMaHAbI W HMX B3aHMOCBS3b C HHTEPOEHCHBIMU  (QYHKIHMAMH.
Uurepdeiicuble PYHKIIHA ¥ BO3MOXKHOCTH HMX HccinenoBanus. Murtepdeiicubie Gynxuun CH u
CII. HampaBnennsie rpadsl coctostHuN. X B3auMocBsA3b Ipu 0OMEHE JaHHBIMH.

3ansTe 6. Tema 6. UnuTepdeiicabie komanabl U pynxkunu KOIT

Wnrepdeiicnas ¢ynxmus 3 ("3anpoc Ha obcayxuBanue). HanpaBnennsii rpad
COCTOSIHMM. B3aumojeicTBie KOHTpoJLIepa U mpubopa mpHu 3arpoce 00CIyKHUBaHHSL.

3anstue 7. Tema 7. BazoBoe u cucremuoe I10

Konel 1 popmatsl coobienunii npu oomMeHe nanubpmMu no mune KOIL.

3anstue 8. Tema 7. BazoBoe u cucremuoe I10

[lommporpaMMbl HHM3KOIO M BBICOKOTO YypOBHs. bubiamorexku npuOopoB, KOMaH/,
00paboTKH U MpeCTaBIeHHUs] UHPOPMALIUH.

3ausTue 9. Tema 7. ba3zoBoe u cucremuoe I[1O

[TakeTs! nporpaMMHoro obecrneuenus cuctem ¢ muHon KOIL

3austue 10. Tema 7. bazoBoe u cucremnoe 110

bubiuoreku npubopoB, koMaH, 00pabOTKH U MpeCTaBICHUs HHPOPMAIIHH.

3ansarTue 11. Tema 8. Cranpaptel IEEE-488.1 u IEEE-488.2.

CranpapTHble  Koabl, OOIIME KOMaHABIL, MPOTOKOJBI MW  IOCJIEI0BATEIbHOCTH.
O6s3aTenbHBIE U peKOMeHaaTenbable 001mue komanasl [EEE-488.2.

3ansaTue 11. Tema 8. Crangaprel IEEE-488.1 u IEEE-488.2.

OOs3aTenbHble U PeKOMEHJaTeIbHBIE TIPOTOKOJIBL.

3ansrue 13. Tema 9. SA3bix SCPI

YHauukanys nporpaMMApoBaHus IPHOOPOB U MoyJIel Ha ocHOBeE s3bika SCPI.

3anntue 14. Tema 9. 31k SCPI

Crnenuduxanus SCPI.

3ansrue 15. Tema 9. S3pix SCPI

Komanaer SCPI, ux Ha3HaYeHHEe U OCOOCHHOCTH.

3ansarue 16. Tema 9. fA3pix SCPI

Pasnuume mporpaMMupoBaHus 10 (YHKIHMOHATBHOM cXeMe M 10 3aaade. JJocToMHCTBa
SCPL

3ansTue 17. Tema 9. SI3pix SCPI

Hepapxuynocts SCPI. Jlo6aBisieMble KOMaHIbI.

3anstue 18. Tema 9. f3pixk SCPI

IIprMepsl HCIIO/IB30BaHUSL KOMaH]I BBICOKOTO YPOBHSL.

COJAEPKAHUE JIABOPATOPHBIX 3AHSTHUM MO JUCLUILINHE

JlabopaTopHas pa6ora 1. Tema 4. Oomen nannsivu B [IMC

Agnpecanyst 1 aCHHXPOHHBIM 0OMeH naHHbIMH B ciucteMe KOIT (6 gacos).

JlabopaTopHas pa6ora 2. Tema 5. Apxurexkrypa cucrem KOII

Ontumu3npoBaHHbIH BeIOOP KoMILiekTa mpubopoB CKMM YHY(4 uaca).

JlabopaTopHas paGora 3. Tema 5. Apxurexrypa cucrem KOII

W



OntumMu3upoBaHHbIM BeIOOp KoMmIuiekTa mpubopoB CKMM ['HY (4 ygaca).
JlaGoparopHasi pabora 4. Tema 5. Apxurektypa cucrem KOII
OnTUMH3UPOBAaHHBIA BBIOOP KOMILIeKTa MpruOopoB uHauBUAYyasHOH CKHM (4 yaca).

5. OBPA30BATEJIbHBIE TEXHOJIOI'HH

B npenogaBaHuM AUCHHUILIMHBI "ABTOMAaTH3AHMsI SKCIIEPUMEHTAIBHBIX HCCIIEJOBaHUH"
UCIIOJB3YIOTCS pa3HooOpa3Hble 0Opa3oBaTellbHbIE TEXHOJOTHU KaK TPAaJULMOHHBIE, TaK U C
IIpUMEHEHHEM aKTUBHBIX U HHTEPAKTUBHBIX METOJIOB 00y4EHUsI.

AKTHBHbIE H HHTePaKTHBHbIE (OpPMBI 00y4eHHUSA

C uenpto GopMHUPOBAHHSI U Pa3BUTHS MPOGECCHOHATBHBIX HABBIKOB B y4eOHOM IpoLECCe
HCIIOJIB3YIOTCS aKTHBHbIE W HMHTEPAaKTUBHbIE (OpPMBI MPOBEICHMS 3aHATUH B COYETAHUH C
BHEAYJAMTOPHOH pabOTOMN: MOATrOTOBKA K JaOOpaTOpHbIM paboTaM M NPAKTUYECKUM 3aHATHUSIM.
seimosiHeHHe CPC. OGBbeM ayJMTOPHBIX 3aHSATHHA, MPOBOJMUMBIX B HHTEPAKTUBHBIX (OpMax,
cocTanJsieT 18 yacos.

JlaGoparopuble pabOThl BBINOJHSIOTCS B BUAE HCCIEIOBAaHMM aBTOHOMHBIX U
BUPTYJIBHBIX PaJIUOU3MEPUTENILHBIX IPUOOPOB, a TAKIKE U3yUEHHs] COBPEMEHHBIX alrOPUTMOB
H3MepeHui 1 00pabOTKH CUTHAJIOB C TIOUCKOM YCJIOBH ONITUMU3UPOBAHHBIX [Tpe0OpazOBaHUM.

[TpakTHYeckue 3aHATHS BKIIOYAIOT WU3YYEHHE U 3aKpeIIEHHWE MPAKTHYECKUX HAaBBIKOB
POCKTUPOBAHHUS B HHTEPAKTUBHOM DEXHME CIIELHAIH3UPOBAHHOW KOMIIBIOTEPHOH CHCTEMBbI
n3mepenuit UKT. O0beM 3aHATHN, TPOBOAMMBIX B HHTEPAKTUBHBIX (hopMax, cocTaBiseT 25% ot
ayJMTOPHBIX YaCOB.

6. OHEHOYHBIE CPEACTBA JJIA TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MMPOMEXYTOYHOMN ATTECTAIIUU IO UTOI'AM OCBOEHUS AUCHUITIJIMHbI
U YYEBHO-METOJUYECKOE OBECIEYEHUE CAMOCTOSTEJbHOM
PABOTBI CTYAEHTOB

6.1. TecTnl AJ1s1 IPOBEIEHUS TEKYIEro KOHTPOJIS.
TecTol 11 npoBeaeHusi 1 peHTHHI-KOHTPOJIA

1. Hnrepdeticuas mnata KOII mo3Bomnsier 6e3 NOMONHHTENBHBIX alllapaTHBIX CPEACTB
NOACOeIUHUTH Kk ogHOoMY [IK:
a) 10 10 yCTpOHCTB;
6) 1o 15 ycTpo#icTB;
B) 10 31 ycTpoiicTa.

2. Hnrepdeiic KOII no3Bosier 6e3 TONOIHUTENBHBIX allllapaTHBIX CPEACTB PEAM30BaTh
JUTMHY MarucTpajiu:
a) mo 10 m;
0) mo 15 m;
B) 1m0 20 M;
r) 7o 30 M.

3. llpuMeHeHME IIMHHBIX pPACIIMPUTENEH IO3BOJISIET YBEJIWYUTh YHMCJIO IPUOOPOB-
MOJyJIEH NIpH 0JHOOAMTOBOM a/ipecanuu:
a) 1o 128 ycrpoiicTs;
0) 10 64 yCTpOKUCTB;
B) 10 31 ycrpoiicTBa.

4. IlpuMeHeHHe IUIMHHBIX PACIIMPHUTENEH MO3BOJSET YBEJIHYMTH YKCIO NPUOOPOB-
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MOyJIeH MpH ABYXOaHTOBOH aJpecaluu:
a) HEOTpaHMYEHHOE YHCIIO YCTPOMCTB;
0) 10 256 yCTpOMICTB;

B) 10 512 yCTpOKCTB;

r) 10 961 ycTpolicrsa.

MakcumaibHas cCKopocTh nepenauu nHpopmaruu no mure KOIT:
a) 1 Mbaiit/c;
0) 4 Mobaiit/c;
B) 8 MoGaiit/c.

[Muna nanusix KOII conepxur;
a) 16 muHMi;

0) 32 nuHuH;

B) 8 TUHHUMH.

Komanzst OI1O u 3110 oTHOCSTCA K rpynne:
a) YHMBEPCAIbHBIX KOMaHI;

0) apecHbIX KOMaH/I;

B) BTOPUYHBIX KOMAH/]] U a/IpECOB.

TecTbl 118 IpOBeeHHUsI 2 PeHTHHI-KOHTPOJISA

Komanner [THM u 3AIl oTHOCSTCS K rpymie:
a) YHUBEpCAJIbHBIX KOMaH];

0) aapecHbIX KOMaHJ;

B) BTOPUYHBIX KOMaH]I U a/IpECOB.

Komanpst OINP u 3I1P otHOCSTCS K rpynie:
a) YHUBEPCAIbHBIX KOMaH/I;

6) aapecHbIX KOMaH;

B) BTOPUYHBIX KOMaHJ U aJIpeCOB.

Koman b1, BeI3BIBAIOIIME IEHCTBUE BO BCEX YCTPOUCTBAX OTHOCITCS K IPYIIIE:
a) YHUBEPCAIbHBIX KOMaH/I;

6) aapecHBIX KOMaH;

B) BTOPHYHBIX KOMaHJ U aJIpECOB.

Komanzpl, BeI3bIBaroIInE JEHCTBHE TOJIBKO B aPECOBAHHBIX YCTPOMCTBAX OTHOCSTCS
K rpymme:

a) YHUBEPCAIbHBIX KOMAaH/I;

6) aapecHbIX KOMaHI;

B) BTOPUYHBIX KOMaH/I M aJIpECOB.

ACHHXPOHHYIO Ilepeiady M IPUeM MHOTOJIMHEHHBIX cO00IIeHuH obecneunBaroT Md:
a)Uull

6) Ch u CII;

B) 3u Chb;

r) 31 u IM.

ITpuBoaut npubop B ucxoHoe coctosiue NUd:
a) II;
6) CII;



B) Chb;
r) IM.

7. TlosBousseT npuboOpy 3ampamriBaTh y KOHTpOJUIEpa onepanuy 1no odcayxupanuo Ud:
a) U
6) CH;
B) 3;
r) 3L
TecTsbl A5 NpoBeeHUsi 3 PEHTHHI-KOHTPOJIA

1. U® mnapamnensubiii omnpoc (OIT) mo3BonsieT OJHOBPEMEHHO OINPOCUTH OMTHI
COCTOSIHHSL:
a) 10 8 yCTpOUCTB;
6) 10 16 ycTpoHCTB;
B) 110 31 ycTpoiicTBa.

2. B kaxnaeii MoMeHT BpemeHn HM® koHTpomnep (cocrostHME IEHCTBYIOLIErO
KOHTpoJuIepa' CUCTEMBI) MOXKET OBITh PEaIM30BaHO B:
a) 1 ycTpoiictse;
0) 2 ycTpoicTBax;
B) B TIOOOM 4YHCIIE YyCTPOMCTB.

3. Jlnsg oOHapyxeHHs yCTpOUCTBA, mojaasuiero curaain 30, HCIoNIb3yeTCs MpoLeaypa:
a) nmapajuieJIbHOr0 OIpoca;
0) MHULIMATM3ALMN MOYJIEH CUCTEMBI;
B) I10CJIEZIOBATEIBLHOIO OIIPOCa.

4. VYcrpoiicTBo, 3anpocuBiiee o0ciy)KMBaHUE, B OaliTe COCTOSIHUS YCTaHABIMBAET | B:
a) 1 paspsane (JIZ0);
6) 7 pazpsne (JIZ16);
B) 8 paspsine (JII17).

5. Agnpeca Ha IpueM U Tepeady B OJJHOM MpUOOpe pa3IiudaroTCs:
a) B 5 u 6 pa3psgax;
0) B 6 1 7 pa3psaax;
B) B 7 1 8§ pa3psjgax.

6. 7-OuTHbIN axpec nmpubopa c HOMEepoM | Ha MpHEM UMEET BUJI:
a) 0000001 (cnpaBa mytaamuid pa3psn);
6) 1000000;
B) 0100001;
r) 1000001.

7. 7-OuTHBIA agpec mpubopa ¢ HOMEPOM | Ha mepeaady UMeeT BUI:
a) 0000001;
6) 1000000;
B) 0100001;
r) 1000001.

6.2. Ilpome:xyTOUHaAsI aTTECTALHA 110 HTOraM YCBOEHHS M CIHMIIIHHbI
KoHTpoabHBIE BONPOCHI K YIK3aMEHY
1. 3agaun ucnsitanuit UKT Ha pa3HbIX 3Tanax KU3HEHHOI'O LUKJIA.
2. Knaccudukanvs 1 CpaBHUTEIBHBIE XapaKTePUCTUKH aBTOHOMHBIX CKUM.



CrangapTHble HHTEpGhEHCH aBTOHOMHBIX U3MEPHTEIBHBIX CHCTEM.

MyneruniexcupoBanue [11]] Ha KOHKpETHOM IIpUMeEpE.

Anpecanus npubopa Ha mpueM U nepenavy. [Ipumeps! anpecanuu.

Watepodeiicapie komanapl KOIT Ha KOHKpETHOM IpUMeEDE.

Unrepdeiicubie pynkuu CU u CII. HanpaBnennsle rpadbl COCTOSHHIA.

Uurepdeiicuas ¢ynxuus 3 ("3anpoc Ha obcnyxuBanue”). HanpapiaeHHbl rpad cocTOAHUH.

BsaumoeiicTBUEe KOHTpoJUIepa u npubdopa npu curxaie 30.

9. IIpuHIMNbI peanu3anyu HHTepdeiica, ero CTpyKTypa U 3eMeHTHas 6asa.

10. Crannmapr IEEE-488.2.

11. ApXHTEKTypa CHCTEM KOHTPOJS U u3MepeHus. IIpumepsl.

12. beicTpoaeicTBHE TPHOOPHO-MOIYIBHBIX KOMIUIEKCOB HCIbITaHusA PDA u myTH ero
MOBBIIIEHUS.

13. Iluna ynpasnenust KOIL: nunuy, ux HazHayeHue. [ IpuMeps! HCIOIBb30BaHHUs.

14. Crpykrypa 6a3oBoro [10 Ha KOHKPETHOM IIpUMEDE.

15. IIuna cuaxponusauuu KOII. AcHMHXpOHHBIM 0OMEH JaHHBIMU (HArPAMMBI).

16. Wuummanu3anus u koHpurypupoBanue CKMM 1715t KOHKPETHOTrO U3MEPEHUS.

17. Cuctemuoe 110 u3MepuTEIbHBIX KOMILIEKCOB CPEACTB CBA3H.

18. Komannasl nporpammupoBanus moayieit KOII Ha ocaose SCPI.

19. Crpykrypa anpecoB KOII Ha KOHKpETHOM IIpUMeEpE.

20. Kak 3amporpammupoBaTh pexxuMbl pabotsl Moayneit KOII koHkpeTHOM cucTeMbr?

21. KakoBa mocienoBaTeIbHOCTD IaroB IPU OpraHU3allii U peajli3aliy apajuieIbHOIO
onpoca moxayJeit KOII ¢ nomepamu ot 3 10 5 ?

22. KakoBa cTpyKTypa IIaroB mpu mnocjieaoareabHoM onpoce 4 moxynei KOII ?

90 = 1N, W =

6.3. CamocTosiTesqibHas paboTa cTyAeHTOB
3aganne k CPC
OdopMuTh B BHJIE TabJIUI MOCIEI0OBATENIbHBIX MIAroB B3auMmozaeicteue mpubopos u I1K
IpH MPOrpaMMHUPOBAHHH, CYUTHIBAHUYU JAHHBIX, IOCIEI0BATEILHOM U MApalIeIbHOM OIPOCE.
B rtabaunax:
e Bun nansbix: komanaa (MHemonuka: CbY, 3AIlL.....), MAIL, MAU, nporpammHsie
JTAaHHBIE
e Kaxpii mar — 310 HoBoe coctosinue I11J]. Kox na 111/l mBOMYHEIA.
e N - HOMeEp CTyJI€HTa IO CIIUCKY TPYTIIIBI.
1. KaxoBa nocnenoBateabHOCTh AeUCTBH npu nepenade MAIT u mporpaMMHBIX JaHHBIX
B B7-34 ¢ Homepamu N u N+17?

Homep mara Cocrosinue Krto Bnageer III/{ | Bua nannbix Koxa na I/
(Gasitama lIZ) | YII (O mam 1) | (TIK wau npudop)

1

2

2. KakoBa mociefoBaTelNbHOCTh JAeHCTBHI mipu  nepegade MAUW  u  urTeHuu
U3MEPUTENBHBIX JaHHbIX U3 B7-34 ¢ Homepamu N u N+17?

Homep mara Cocrosinue Kro Bnageer III/{ | Bux nanubix | Kox na LI/
(caiTama HIJT) | YIT (0 motu 1) (ITIK nu npubop)

1

2

3. KakoBa nocnenoBaTebHOCTb JEHCTBHH MPH MOCIEIOBATEIBHOM OMPOCE MPUOOPOB C
Homepamu N ... N+27?



Homep mara Cocrosinue Kro Baageer IIIJ{ | Bua manubix | Ko ma LLJ{
(Gatrama ) | YII (O mm 1) | (IIK noau npubop)

1

2

4. KakoBa mociIeq0BaTeIbHOCTh JEHCTBHM IIpAd OpraHud3aluHu Iapalji€JIbHOro OIIpoca

npubopos ¢ Homepamu N.....N+3?

Homep mara Cocrosinue Kro Binageer IIIJI | Bua nanubix | Koag na /L
(oavitanma LIA) | YII / KII (ITK niau npubop)

1

2

®OHJ OILEHOYHBIX CPEACTB Ui TMPOBEACHUS aTTECTAllMd YPOBHS C(HOPMHPOBAHHOCTH
KOMIIETEHITHH OOyYaloIuXcs MO AUCHUIUIAHE "ABTOMATH3UPOBAHHBIE CHUCTEMbI HCIIBITAHUI

PaTHOyCTPOUCTB" OPOPMIIIETCS OTACIBHBIM JOKYMEHTOM.

7. YHEBHO-METOJUYECKOE U HWH®OPMALIMOHHOE OBECIEYEHHUE

AACHUITJINHbBI
7.1. Kuuroo6ecne4eHHOCTh
KHUT'OOBECITIEYEHHOCTD
KonuuecTBo
HauMmeHOBaHWe THTEDATVDRI: aBTON. HA3BaHHE, BUJ | T on 323,3;2&?3 i Hamwune B
U3/IaHusl, U3/1aTeIbCTBO M3JIAHHSA| <o e | OTIEKTDOHHOM
Bal'Y oubmoTeKe
vtk Bal'y
COOTBETCTBHH C
®I'oC BO
1 2 3 -
OcHoBHas nuTeparypa*
1. Jlatennenxo K.I1. ABromaruzamus usmepennii, 2019  [Dnexkrponnsii |[DBC
UCIIBITAHUNA U KOHTPOJIS [ DIEKTPOHHBIH pecypc|: y4eOHUK «IPRbooks»
yuebHoe nocobue/ Jlareimenko K.IT.— DnektpoH. http://www.ipr
TeKCTOBbIEe naHHble.— CapaToB: By3oBckoe bookshop.ru/79
obpa3oBanue, 2019.— 307 c. 612.html
2. [lo3gusixoB A JI., ITo3auskoB B.A. Buptyansusie 2015 |53 OBC Bal'y
panvou3MepuTeIbHbIE TPUOOPHI B KOMILIEKCHI: http://e.lib.vlsu.
YuebHoe nocobue / Brnagum. roc. yH-T. - Baagumup. ru:80/handle/12
- 2015.- 236.¢c. 3456789/4308
3. AmuneB A.B. Metpoiorus, craumaprusamust 1 2016 Dnextponneii [ DBC
cepTUdUKAIUSA B TEJICKOMMYHUKAITHOHHBIX yUeOHUK «IPRbooksy
cucTemMax [ DIEeKTPOHHBIH pecypc|: yueOHoe http://www.ipr
nocobue/ AmuneB A.B., bioxun A.B.— bookshop.ru/65
ExatepunOypr: Ypanbsckuit penepanbHbIif 945 .html
yauBepcutet, DbC ACB, 2016.— 204 c.
JlononHuTeBHAS TUTEPATypa
1. Kopotkos B.C. Merpounorus, crannaptusauus . 2017 [Dnexkrponnsii  [DBC
cepruduKanus [ DNEeKTPOHHBIH pecypc]: yueGHoe y4eOHUK «IPRbooks»
nocobue i CI1O/ Koporkos B.C., Aponacos http://www.ipr
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A.N.— Capatos: [Ipodobpazosanue, 2017.— 186 c. bookshop.ru/66
391.html
2. [To3nHsaKOB AJl., ITo3aHsAKOB B.A.2012 73 OBC Bal'y
MogenupoBaHue AJITOPUTMHYECKUX METOJIOB http://e.lib.vIsu.
OTIpEICIICHUS napameTpoB PaaMOCUTHAJIOB. ru:80/handle/12
[TpakTuky™m / Biagum. roc. yH-T; Bragumup, 2012. 3456789/2383
114 c.
3. o3agusxo A.Jl. KpeittoBeie cucrembr PXI ans2010 |73 ObC Bal'y
KOHTPOJISl, MCIBbITAHUH M MOHUTOPUHIA PpagHo- http://e.lib.vlsu.
amnmapatypbl: yue6. mocobue / Bnaagum. roc. yH-T. — ru:80/handle/12
Brnagumup: Pen.-uzgar. xommuteke Bal'V, 2010. — 3456789/1862
118 c.
4. IlospasxkoB A.Jl. Kypc nexumit mo nucuumiaune2008 |73 3bC Bal'y
«Metpomoruss u paguomsMepenusi», Yactel /| http://e.lib.vlsu.
Bnagum. roc. yu-1; Bnagumup, 2008. 164 c. ru:80/handle/12
3456789/1104

7.2. llepuoguyeckue U31aHUs
OTteyecTBeHHbIE KYPHAJIBI:
e PamuorexHuka;
e PanuoTrexHuka U 3JEKTPOHUKA;

[TpubGopkl U TeXHUKA YKCTIEPUMEHTA;
[{uppoBast 06paboTka CUTHAIOB.

PedepaTuBHbIe KypHaAJbI:

PamnorexHuka;
DJIeKTPOHHUKA.

3apy0exHble Ky pHAJIbI:

[EEE Transactions on Communications:
IEEE Transactions on Signal Processing;
[EEE Transactions on Instrumentation and Measurement.

7.3. UHTEpHET-pecypChl
«IPRbooks» http://www.iprbookshop.ru
SbC Bal'V  http://e.lib.vlsu.ru
http://www.studentlibrary.ru
http://znanium.com/bookread2.php?book
Www.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
WWww.ni.com
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUWE JUCHUIIJIMHbBI
MarepraibHO-TEXHIUYECKOE 0OecrieYeHHE TUCLIMILTHHBI BKITIOYAeT:
KageapaibHbIe MyJIbTUMENIHBIE cpeacTBa (aya. 301-3 u 335-3);
HaOOPHI c1ai10B 10 BceM JieKIUsM (0T 25 1o 40 cnaid10B 0 KaKI0H JIEKIUH );
o0opy10BaHHe crieniaT3upoBaHHoM nadoparopuu (504-3 u 506-3);
KOMITBIOTEPBl €O CHELUATM3UPOBAHHBIM  NPOTPAMMHBIM  OOECHEUCHHEM  BUPTYAIbHBIX
pubOPOB.

[Ipumevanusn:
1. OO6mee 4YKCIO MOATOTOBICHHBIX claigoB Oosiee 500, OHM €XKETOJHO pPEAAKTUPYIOTCS U
MOJIEPHU3HUPYIOTCS B COOTBETCTBUHU C PA3BUTHUEM TEXHUYECKOH M METOIUYECKOM Oa3bl.
Yucno kommbrotepoB B Jaboparopusix 504-3 u 506-3 co cneuuaiM3upOBaHHBIM TPOrPaMMHBIM
obecrieyeHeM COCTaBIIseT COOTBETCTBEHHO 8 M 7 €IMHHIL, 8 U3MEPUTEIIBHBIX MPHOOPOB - 2() €IMHMIL.

)

L
Pabouyto nporpammy cocrasun npogeccop kap. PT u PC (// 7 AJl. Tlo31HSKOB.

Penenszentr ren. nupexrop BKb «PagnocBs3b» K.T.H. % A.E. bornanos
(mecTo paboTsl, gomKkHOCTH, DHO, nonnncs)ﬂ

IIporpamma paccmoTpeHa U on00peHa Ha 3acenanuu kadeapsl PT u PC

[Iporokon Ne /A ot J¢. €. /7 rona
3aBenyromuii kapeapoit PT u PC / 2

O.P. Hukutuu

=
Pabouas mporpamMma paccMOTpeHa M OIOOpeHa Ha 3acelaHWH y4eOHO-METOIUYECKONM KOMHCCHH

Hanpasjaenus noaroropku 11.04.02 «MHGOKOMMYHHUKAIIMOHHBIE TEXHOJIOIMU M CUCTEMBI CBS3U»
[Tpotokon Ne oL/ A L. /Y roma

7

7
[Ipencenarens komuccuu 3aB. kapeapoit PT u PC < —< O.P. Hukutun
(®PHUO, moanuce)

JIMCT NEPEYTBEPXKJIEHUS PABOYEN ITPOI'PAMMBI U CLMITJIMHbI

Paboyas nporpamma omoOpeHa Ha y4eOHBIN T
[Iporokon 3acenanus kapeapnsr No oT roza.
3aBenyromuil kapeapoi

Pabouas nporpamma omo6pena Ha y4eOHBIN TOJ
[TpoTokoun 3acenanus kapeapnbr No oT roja.
3aBenyromuit kadeapoi

Paboyvas nporpamma ogobpeHa Ha y4eOHbIH roj1
[Tporokon 3acenanus kaheapst Ne oT roja.
3aBenyromui kaheapoi




JIUCT PETUCTPAIIUA UBSMEHEHU

B paboy4yIo IpOrpaMMy JHCIHILTHHBI

" ABTOMaTHU3aIMsl SKCIIEPUMEHTAIIbHBIX UCCIEIOBAaHUN"
(HaMMeHOBaHHWE AUCLIMUIUIMHGI)
o0pa3oBaTenbHOM IPOrpaMMbl HallpaBJIeHHs IOATOTOBKU

11.03.02 « UTHOOKOMMYHUKAITMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3U»

HaIlIpaBJICHHOCTD: «CBsI3b, I/IHd')ODMaIH/IOHHI)IC Hu I/IHd)OKOMMVHI/IKaL[I/IOHHLIG TEXHOJIOTHHU»

Homep BHeceHbl U3MEHEHUS B Wcnonnurens OcHoBaHMe
HW3MEHEHHUsl | 4acTH/pa3iesbl paboueil mporpaMMel J5(0) (HOMep M JiaTa IMpoTOKoJIa
3acenaHus Kadeapsl)
1
2
3aB. kadenpoii /Huxutun O.P.
lloonucs QHO
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