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1. HEJIM OCBOEHUS JUCHUILJIMHBI

Hucuunnuna "MeTponorus, craHgaprTuauds M CepTHOMKALHS B MH()OKOMMYHHUKALHSIX "
obecrieynBaeT MOJArOTOBKY CIELHANMCTA B 06JACTH METPOJIOTHYECKOro 0OeCeueH s, TeXHHIECKUX
W3MEPEHHUH, CTaH/IAPTHU3ALNHU U CepPTHHUKAIME TPHMEHUTEIBHO K 3a1a4aM pa3paboTKH, POM3BOACTBA
H SKCILTyaTaluy HHQOKOMMYHHUKAIIMOHHBIX CPEJICTB.

HensiMu  0CBOEHMH AMCUMIUIMHBI "MeTpOJNOrHs, CTaHAapTH3aMs M cepTH(HUKALUS B
MH()OKOMMYHHUKAIMAX " ABJISIOTCS:

I. M3yyeHre OCHOB METPOJIOTHH, CTAHAAPTH3ALUM H CEPTHHUKALINH.

2. O3HaKOMJICHHE C OCHOBAMM CTaHJAPTH3ALMH U CePTHYUKAIMH CPEJICTB H3MEPEHH I, KOHTPOJIS 1
HCIIBITAaHUH.

3. ®opMHpOBAaHHE NIPAKTHYECKUX HABBIKOB PAGOTHI C H3MEPUTETBHBIME IIPHGOPAMH.

4. Tloaroroeka B 061aCTH METPOJIOTHH, CTAHIAPTH3ALMH U CePTHMUKALMH IS IPOEeCCHOHATbHOH
JEATENBHOCTH CIIeHAIHCTA.

2.MECTO JUCHUMIIVIUHBI B CTPYKTYPE OIIOIT

Jucuniumbia "MeTponorus, craHpapTuzanms M cepTH(HKALHS B MHPOKOMMYHHKAIHSX "
OTHOCHTCS K 0a30BbIM JUcHHUILIHHAM — B1.5.14.

B3aumocB#3b ¢ APpyrUMH AHCHHIVIHHAME

Kypc "MerTponiorus, CTaHIapTH3auMsA W CepTH(HUKALKS B UH()OKOMMYHHKALKAX "
OCHOBBIBACTCS Ha 3HaHMM "Maremaruxkn", "®usuku", "diexrponuku”, "Teopun BeposTHOCTEH H
MAaTeMaTHYECKOH CTaTHCTHKH", "CXEMOTEXHHMKH TEIeKOMMYHHMKAIHOHHBIX YCTPOHCTB', "Teopuu
DNICKTPUYECKHUX lened” H sBIsercs 6a3oBbIM I HM3ydeHus «MeTONOB M yCTPOMHCTB nepeaayu
CHTHAIOBY, «MeTOJI0B 1 yCTPOHCTB MpHEMa CHIHANOB», «ABTOMATH3HPOBAHHBIX CHCTEM HU3MEPEHUH B
HH(OKOMMYHHKAIIHOHHOM TeXHHKE», «COBPEMEHHBIX CHCTEM MOBUKHOM CBSI3H). «TeneBuneHus».

3. KOMIIETEHIIUH OBYYAIOIIET OCSl, ®°OPMUPYEMBbBIE
B PE3YJIbTATE OCBOEHUSA JUCHUIIJIUHBI

B pesynbrare ocBoenmst aucummmunbl "MeTposiorus, CTaHJApTH3alUsl U CepTUHUKAIHA B
HHOKOMMYHHKaIHsX"' 00ydaroluiicss 10KEH 061a1aTh CIIeYIOMMMH 001enpodhecCHOHaIbHBIMU
(OIIK) u npodeccuonansupMu komnetenuamu (I1K):

® CHOCOOHOCTBHIO K CAMOOPraHM3alUK | caMoobpaszosanuio OK-7

® CNOCOOHOCTHIO NPOBOJUTH HHCTPYMEHTATBHEIE H3MEpEHHS, UCIIOJIb3YEMBIE B 00J1aCTH
MH()OKOMMYHUKAIIHOHHBIX TEXHOIOTHI U cucTeM cBsizu OITK-6
B pesynbrare ocBoeHHs AUCUMILIMHEI 06y YaIOIIMICS TOIKEH:

3HaTh:

- TpeOOBaHHUs CTaHIaPTH3ALMH, METPOJIOTHYECKOTO 06ECIIeYeHHS 1 Oe3omacHoCTH
KM3HENICTCJIbHOCTH ITPH pa3pabOTKe U SKCILTyaTallii yCTPOUCTB H CHCTEM JIEKTPOCBS3H;
- OCHOBBI OPTraHH3alMH METPOJIOTHYECKOr0 00ECIIEYeH s IPOU3BOICTBA;

- OCHOBHBIC METO/IbI H3MEPCHHS XapaKTEPHUCTHK IIENEH U CHTHAIIOB;

- METO/Ibl OLICHKH TOYHOCTH U3MEPEHMUH.

YmMmers:

- U3MEPATDH IapaMeTPhbl U XapaKTePUCTUKH JIMHEWHBIX U HEJIMHEHHBIX DJIEKTPUYECKHUX LIEMEH,
napaMeTpsl 000pyI0BaHHUS, CKBO3HBIX KAHAIOB U TPaKTOB;

- IPOBOAWTL SKCIEPUMEHTHI [0 3aJaHHOM METOIHKE C aHAIH30M pe3yJIbTaToB;

- IPOBOJIUTH U3MEPEHHS U HAOJIOIEHH, COCTABIISTEH OIUCAHUS MPOBOJUMBIX UCCIIEIOBAHMIA,
IOArOTABIMBATE AAHHBIC [/I COCTABIICHUS 0030POB, OTYETOB H HAYYHbIX nyOJIMKaIU;



- IPUMEHSATD JEHCTBYIOIIUE CTAHIAPThL, IOJOXEHUS U HHCTPYKIIUH 110 O(QOPMIIEHHIO TEXHUYECKON
JOKYMEHTAIlUH.

Baagern:

- METOJIOJIOHEH MCII0Ib30BAHMS allllapaTyphl AJIs U3MEPEHHUS XapaKTEPUCTHK IIETIeH U CUIHAJIOB;

- METOJOJIOTHEH DKCIIEPUMEHTAIBHBIX UCCIIE0OBAaHUM U OCHOBHBIMH ITpHEMaMH 00pabOTKH JaHHBIX;
- METOI0JIOTHEN TIOBEPKU CPECTB U3MEPEHHS.

- HaBbIKAMH SKCIEPUMEHTAIILHOIO OIIPEJEIIEHUS XapaKTEPUCTUK U TapaMeTPOB CUTHAJIOB, IIETIeH,
npubopoB.

4. CTPYKTYPA U COAEP KAHUE JUCHUITITUHBI

O6mias Tpy10eMKOCTh TMUCLHMILIMHBI COCTaBISIET 4 3a4eTHble equuuibl (144 yaca) B 4 cemectpe.

Buner yue6HO# paboThl, ®opmbl
o |PRIIOYAs CAMOCTOATENbHYIO | o yaeGHoH TEKYILEro
= paboTy CTyeHTOB AGOTLI KOHTPOJIsA
a.| © | ¥ TPYAOEMKOCTbH (B 4acax) p ’ YCIIEBAEMOCTHU
=l C IPUMEHEHUEM
No Paznen (Tema) 2| @ Y ) - (no Heoensm
gl e = |3 2 HUHTEPAKTUBHBIX
n/n JUCLUILTHHBI 8| 5|¥ WE | E a cemecmpa),
Ol ao| El0 = 8“ =) = = O |~ METOZOB dopma
5| §1E 5 8l8 .8 & |~| (Buacax/%) p
T 5B B gtg 8.8 O |z IPOMEIKYT.
ik e HF = aTTecTaluu
= 5 |
1 Ponp Metponorum wu| 4 |1 1 3
HU3MEPEHUH
2 |I'CHu 2 1 6 0.5/50%
3 INorpeursocTu 3 1 6
U3MEPEHUH
4 CrnyyvaitHble 4 6
IOrPELIHOCTH
5 [ToaroroBka K 5 6
H3MEPEHUSIM
6  |Mertonel u cpencrea 6 |1 6 0.5/50%
H3MEpPEHUH
7 |U3mepenue dasel u 7 6
BPEMEHHBIX
HMHTEPBAJIOB
8  |M3mepenne gacTOTHI 8 1 6 0.5/50%
CHrHaJsa
9  |[U3mepeHue 9 2 6 1/50%
HanpsKEHUsI
10 [M3mepenne MolHOCTH 10 6
CHrHaja
11 |Ocuumnorpadsr 11 |1 6 0.5/50%
12 |AHanu3aTopsl CrexTpa 12 | 1 4 6 1/20%
13 [M3mepenus na CBY 13 6
14 |OcHOBBI 14 6




CTaHJapTU3aLUuU
15 Bunel crangapros PO 15 6
16  |OcHOBBI 16 6
cepTudukanuu
17 |CucreMbl KayecTBa 17 6
18 |DTasoHbl (U3HYECKHX 18 6
BEJINYMH
Bcero 105 4/33% DK3aMeH

5. OBPA3OBATEJIbBHBIE TEXHOJIOI'MH

5.1. AKTHBHBbIC H HHTePAKTHBHbBIE (pOpMBbI 00yUeHHUSs
C nenbio GopMUpOBaHHS M pa3BUTUSA NPOPECCHOHAIBHBIX HABBIKOB CTYACHTOB B Y4eOHOM
Npolecce UCHOJIb3YIOTCS aKTHBHBIE U MHTEPAKTUBHBIE (OPMBI IPOBEJCHUS 3aHATUI B COYETAHUH C
BHEayJUTOpPHOH paboroi:  (;1abopaTtopHble paboTHI, KOHTpOJbHBIE paboThl). OOGBEM 3aHATHH,
IIPOBOJIMMBIX B HHTEPAKTUBHBIX (JOpMax, COCTaBiIsIEeT 4 yaca.
5.2. CamocrosiTesibHas pabora CTYAeHTOB
CamocTosiTenpHas (BHeayIMTOpHas) paboTa CTYyJEHTOB BKIIFOYAET 3aKpEIJICHHE TEOPETHYECKOTO
Mmarepuaja Ipd IOArOTOBKE K BBIIIOJIHEHHIO M 3alluTe J1a0OpaTOpHBIX 3aJaHHil, a TaKxke IpU
BpinojHeHUH CPC. OcHOBa caMOCTOSTENbHOM pabOThI - H3y4YeHHE JTUTEPATYPhI 10 PEKOMEHI0BAHHBIM
MUCTOYHUKAM U KOHCIEKTY JIEKLIUH.
5.3 MyibTHMeIUHHbIE TEXHOJIOTHH 00y YeHHs
Bce neKIMOHHBIE 3aHATHS IPOBOJATCS B BUJE IPE3CHTALU B MyJIbTHMEIAMHON ayJUTOPHH C
HCII0JIb30BAHUEM KOMIIBIOTEPHOI'O IIPOEKTOPa U IpezacTaBierHreM 10 100 crai1oB mo Ka o JeKIHH.
CryneHtaM IpefoCTaBIAeTCs KOMIBIOTEPHBIH KypC JICKIMH U ONMKCAHUS BCEX JIAOOPATOPHBIX
pabot. iMeeTcs KOMIIBIOTEPHAs BEPCHUs KaTanora IpubOpoB, KOTOPBIE MOTYT BHIOMPATLCS CTYAEHTaMHU
IpH [POEKTHPOBaHMH. KOMIBIOTEPHBIE TEXHOIOTHH HUCIIONB3YIOTCS Uit 0OopMIIEHH s J1ab0paTOPHBIX
U KypCOBBIX paboT.

6. OHEHOYHBIE CPEACTBA JJISI TEKYIIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MNPOMEXKYTOYHOM ATTECTAIIMH 10 HTOI'AM OCBOEHMUS JAUCHHUIIJIMHBI 1
YYEBHO-METOJAWYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOM PABOTHI
CTYAEHTOB

6.1. Cnmcok BOIpPOCOB K K3aMeHy

METPOJIOI'US, CTAHAAPTU3ALIIUS U CEPTUO®UKALIUA
OGnacTy ¥ BU/IbI U3MEPEHHUH, IPHUMEPBI IPSAMBIX ¥ KOCBEHHBIX H3MEPEHHUHA.

1.

2. Cpencrsa u3MEpEHUH, X BHIBI U KJIaccHuKanus. Merponorudeckue xapakrepuctuku (MX) CH.

3. I'CH, ee mogpasnenenus u noxacucreMbl. OEU Ha pasHBIX ypoBHSX.

4. Merponoruueckas ciayx6a B PO u ee ctpykrypa.

5. T'ocymapcTBeHHBIE HayYHBIE METPOJIOTHYECKHE LEHTPHI M UX QyHKIHU. Bnamumupckuit [ICMC u
ero (yHKIIHH.

6. Tlosepka u kanubpoBka cpencTB u3MepeHui. [loBepOYHbIE CXEMEL

7. IlorpemHocTH METOIMYECKUE, HHCTPYMEHTAIIbHBIE H CYOBEKTUBHBIE (C TIPUMEPAMH ).

8. IlorpemHocTn cucTeMaTHyecKue, ApeiioBble U CydaitHble (C IpEMEpaMH).

9.

3aKoHbI pacnpesieNieHust CIy4aiHbIX MOTPEIIHOCTEH (HOpMabHbIH, CTHIOAEHTA, PaBHOMEPHBIH,

TPEYTOIbHEIN H apKCUHYCHBIN ).

10. IlorpemHocT! afIUTHBHBIE H MYJIbTHIUTMKATHBHBIE, OCHOBHBIE M JIONIOJIHHUTEIbHBIE, CTATHYECKHE
U JMHAMUYECKHE (C IPUMEPAMH ).

11. Iloaroroeka k u3mMepeHUsM. Y4eT MoJenu oobekTa, BEIGop MeToaa, CHU.
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MeTtoap! yMeHbleHUs: cuctreMarudeckux norpemsocted. HCII u ee oOHapysxeHHe U OLlEHKa.
MBHMU. [ToaroroBka k u3MepeHUSIM. 3aIIUCh PE3yIbTATOB.

O6paboTka pe3yIbTaToB U3MEPEHUH.

OrieHKa MOTPENIHOCTH pe3yJibTara MpsIMOro OJHOKpaTHOro uiaMepeHus s u3BecTHbix CKO u
HCIL

O1nieHKa CyMMapHO# ClTydyalHOW M CHCTEMaTH4eCKOH NOrpeIIHOCTH MHOTOKPAaTHBIX H3MEPEHUH.
Metoauka 06paboTKi pe3ybTaTOB MHOTOKPATHBIX U3MEPEHUH.

O1ieHKa MOTPEIIHOCTH KOCBEHHBIX H3MEPEHUH.

OCHOBBI CTaHAapTH3ALMHU: PYHKIIMHA H METO/bL, IPABOBBIE OCHOBHI U LIEJH.

['ocymapcrBenHast cucreMa craniaprusaimu Poccuiickoii ¢enepanuu. OCHOBHbIE NPHHIMIIBI U 3aa4U
cranaaptu3ammu corinacHo ['CC PO.

. Buger cranmaproB, npuMensemMbix B Poccuiickoil ¢enepanmu. Ilopsaok pazpaboTku ¥ M3MEHEHMs

rOCY/IapCTBEHHBIX CTAH/IaPTOB.

. MexyHapoHoe cotpynHrndecTBo Poccun B obnactu cranaprisanii. [ [puMenenne Mex1yHapoIHbIX

Y HAlMOHATHHBIX CTaHIapTOB Ha Tepputopru PO.

. OcHOBBI cepTU(UKALUU: BOKHEHIIIUE IOHATUS U OCHOBHBIE ()YHKIIHH.
. O6BexThI 00s3aTeIPHON U JOOPOBONIBHOHM cepTU(UKALUU. YYaCTHHKU H (GOpMBI 0053aTeIbHOH U

JIOOPOBOJILHOM CepTUDUKAIIUH.

25. Ilonsatue cucrembl kadecTBa. [IpuHIMOBI (OpPMHUpPOBaHHMSI CHUCTEM YIpaBJICHHS Kaue€CTBOM.

Cranpaptel MCO Ha cucTeMbl yIIpaBlI€eHUs] KAYECTBOM.

CPEACTBA UBMEPEHMS B UKT

W3Mmepurens MHTEpBala BPEMEHH IO METOAY IHCKpeTHOro cyera. CTpyKTypa MOTPEIIHOCTH C
KIaccuuKanmen.

W3meputens nHTEpBaIa BpEMEHH II0 METOAY AMCKPETHOrO cyeTa ¢ MHTeprossuueid. CTpyKTypa
NOIPEeLIHOCTH C KJIacCUUKALUEH.

da3zoMeTp € KECTKOH JIOTMKOH ¢ mpeoOpa3zoBaHueM caBura (a3bl BO BPEMEHHOH HHTEPBAIL.
CTpyKTypa NOTrpeLIHOCTH ¢ KIacCH(pHUKaILIUeH.

Mukponponeccopsslii ¢azomerp. CTpyKTypa MOTPEIIHOCTH C KiIacCHPHUKAIMEN.

Pe3oHaHCHBIM 4YacToTOMEp C MHIUKanUed o MakcuMymy. CTpyKTypa MOTPEIIHOCTH C
KJ1accuguKalye.

PesonancHplii wacTtoTOMep ¢ MHAMKanued# no MuHEMyMy. CTpyKTypa IOIpPELIHOCTH C
KJaccu(uKalmen.

OCY guckperHoro cuera. CTpyKTypa MOTPEIHOCTH C KilacCHUKALUEN.

9CY ¢ noCTOSHHOM NOrpEeINHOCTHIO B JAMana3’oHe u3MepeHHi. CTpyKTypa IIOIPEIHOCTH C
K1accupuKanuei.

9CY CBY auckperroro rerepounupoBanus. CTpyKTypa HOTPELIHOCTH ¢ KIACCH()UKALMEH.

9CY CBY no mMeTomy nepeHoca 4acToTel. CTpyKTypa HOrPENIHOCTH ¢ KiIacCH(pUKaIHei.

.Bombrmerp CK3 ¢ mpeoOpazoBaHHEM 3JIE€KTpHYECKOM OSHepruM B TemioBylo. CTpyKTypa

IOIrPEIIHOCTH ¢ KIacCu(UKaIuei.

. BpemsaumnynscHbIi BosibTMETp. CTPYKTYpa MOTPEIIHOCTH ¢ KiIacCH(pHUKALUEH.
13.

14.

BosibT™eTp aBOMHOrO HHTErpupoBanus. CTpyKTypa IOrpeIHOCTH ¢ KilacCH(pUKALUEH.
BosbT™eTp nopaspsanoro koauposaHus. CTpyKTypa OrpelHOCTH ¢ KiaccuHKaluei.

HacToTHO — UMITYJILCHBIH BOJILTMETP. CTPYKTypa HOrPENIHOCTH ¢ KiIacCHpHUKaIUeH.
Kanopumerpuyeckuii BaTTMETp C IOCTOSIHHOM TeMmmepaTypoil (Meron 3amemenus). CTpyKTypa
IOrPELIHOCTH ¢ Kiaccu(uKaIuei.

TepmopesucTuBHBI# BaTTMETP ¢ MOCTOM YHTCTOHA. CTPYKTYpa MOTPEITHOCTH ¢ KJacCH(pUKALHEH.
Tepmoanexkrpuueckuit BartMeTp. CTpyKTypa IOrpelHOCTH ¢ Kiaccu(puKanuei.

YuusepcanpHpiii  ocuuitorpad. Crpykrypa morpemHocTd (¢ kiaccupuKanueil) B pexumax
M3MEPEHMS] HHTEPBAJIa BPEMEHHU U YPOBHSI.

Crpobockonuyeckuit ocuutorpad. Ctpykrypa morpemnoctd (¢ kaaccubHKamueil) B pesxumax
W3MEPEHHUs] HHTEpBaJla BPEMEHH U YPOBHSI.

[udposoit ocummnorpad. CTpyKTypa IOTPEIHOCTH (C KiIacCH(UKALHMEH) B pesKMMAX U3MEPEHHS
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10.

11.

15.

HHTEpBajla BDCMEHH U YPOBHA.

. AHanu3atop CHeKTpa C mnapaulenbHod  Quibrpammeii. CTpykTypa morpemHocTd (¢

Kaccu(puKaluen) B peXUMaxX U3MEPEHHS YaCTOTHI U yPOBHSA TapMOHMK.

. AHQJIM3aTOp CIIEKTpa C TIOCTea0BaTeNbHON (uibTpamuein. CTpyKTypa HOIpEIHOCTH (C

KnaccupUKaluen) B peXXuMax U3MEPEHHs YaCTOThI U yPOBHS TapMOHHMK.

. BeramuciurenbHplii - ananuzaTop cnektpa. CTpyKTypa MOrpemHocTH (¢ kiaccudukauueii) B

peXHMMax U3MEPEHHsI YaCTOTHI U YPOBHS FAPMOHHK.

. i3amepuTens HeMHERHBIX HCKaxkeHUH. CTPYKTypa MOrpelHOCTH (¢ KiaccuduKaiuei).

6.2. 3agaum K IK3aMeHy
st kmacca  To4HOCTH 1 ompeienMTh  aOCOMIOTHYIO, OTHOCHTENBHYIO M HPHBEIECHHYIO
IOIrPELIHOCTH pe3yJibTaTa u3MepeHus B To4ke X = 4N (B) Ha npenene usmepenus Xg = 100 B.
3anucaTh BBIpDaXEHHME Ui OTHOCHTEIBHON MOTrPENIHOCTH pe3yibTaTa M3MEpPEeHMs, KOrja KIace
TOYHOCTH BoJbT™METpa 1,0 mpencranen 2-41eHHO# HopMyIIiol, B COOTBETCTBUH C KOTOPOH B TOYKE
x = 3N (B) na npenene usmepenus Xx = 100 B amuruBHas coctaBnsiomas B 2 pa3a 6ojblie
MYJIbTHIUIMKaTUBHOU. BriOparts a u b.
Onpenenuts MakCUMalbHYIO HOrpemHocTb, ecid 6=0,IN% s 3aKOHOB pacIpeleNeHus:
PaBHOMEPHBIN, TPEYTOJbHBIA, aDKCHHYCHBIH H HOPMAJIbHBIM.
Ouennte CyMMapHyo MOrPEIHOCTD, 33IaHHYIO B % 3-Ms Cy4alHBIMU COCTABJISIIOIIUMH, KayK1ast
U3 KOTOPBIX 3aJiaHa JOBEPUTENbHBIMH I'DaHHLAMU ¢ BeposTHOCThIO 0,95: 0,1*N — pacnpezenena
o HoOpManbHOMY 3akoHy; 0.2*N — pacnpeneneHa 1o apKCHHYCHOMy 3akoHy; 0.3*N —
pacnpezieieHa 10 paBHOMEPHOMY 3aKOHY.
Ouennre CyMMapHyIO MOIPENIHOCTD, 3aJaHHYI0 B % 3-Ms CIy4aiHBIMH COCTABIISIOLIAMHE, KAyK/Iast
U3 KOTOPBIX 3a/laHa JOBEPHTEJIbHBIMH I'PaHHULAMH C BEpOSTHOCTBIO (,95: 1Be cocTaBistoLIne
0.1*"N u 0.2*N KoppelHpoBaHHEI ¥ pacIpeieNeHbl M0 HOPMATbHOMY 3aKoHY; ozHa - 0.3*N
pacripejie/ieHa 10 paBHOMEPHOMY 3aKOHY.
OueHuTe CyMMapHyIO HOIPELIHOCTD, 3aJaHHYIO B % 2-Ms CIy4aifHBIMH COCTaBJIAOIIMMH, KaXKas
U3 KOTOPBIX 3a/laHa JOBEPUTCIbHBIMHU I'PaHHLAMH ¢ BEpOATHOCTBIO 0,95: 0,1*N pacnpenenena mno
HopMallbHOMY 3akoHy; 0,2*N  pacnpeseneHa 1Mo paBHOMEpHOMY 3akoHy, - u oxmuod HCII ¢
I'PaHUYHBIM JOBEPHTENBbHBIM 3HaUeHHeM (0,3 *N.
Jlan npubop Toka co mkamoi 10 MKA u BHyTpeHHHM comportuBieHreM 0,1*N kOwm. Kakue
HY)KHBI IIYHTBI JUIs IKal Toka 1 MA u 1 A? Kakoe GyzneT BxogHOe cOnpoTHBiIeHHE TpuGopa’?
Man mpubop Toka co mkanoi 10 MKA u BHyTpenHuM conporuicHieM 0,1*N kOm. Ha kakue
IIKaJIbl MOXKHO IOCTPOMTb BOJBTMETP, M KakKMe€ JO/DKHBI OBITh NP 3TOM J00aBOYHBIE
conpotuieHus? Kakoe OyJeT BXOJHOE CONPOTHBIIEHHE TpHGOpa?
Han npuGop Toka co mkanoi 10 MKA u BHyTpeHHHM conpoTusiernem 0,1*N kOw. IIpennoxute
LIKaJly OMMETpa U HaIpsKEHHEe HCTOYHUKA TUTAHHSL.
Hau npuGop co mxano#t 100 MB u BHyTpeHHuM conporuBieHmem 1*N kOm. Kakue HYKHbI
N00aBO4HbIE CONpPOTHBIeHHS s mkan | B, 10 B u 100 B? Kakoe OyJer BXOIHOE
COIIPOTHBIJICHHE NPUOOpPA Ha pa3HbIX IIKaJIaX BOJLTMETpa?
Han npubop co mkanoi 100 MB u BHyTpenHuM conmporuBnernem 1*N kOm. Ha kakue mkaibl
MOKHO IIOCTPOHTE aMIICPMETP, U KaKHE NOJDKHBI OBbITh IIpH 3ToM IIyHTHI? Kakoe GyzeT BXoqHOE
COIIPOTHBIIEHKE Tpubopa?

- Mau npubop co mxanoi 100 MB u BHyTpennum conpotusierneM 1*N kOwm. [Ipennoxwure mkany

OMMETpPA U HAIIPSXKECHHE UCTOYHHUKA ITUTAHHUS.

- C KaKoil MHUHUMAaNbHOH OTHOCHTETBHON IOIPEMIHOCTBIO MOXHO H3MEDHUTH UHTEPBAJT BPEMEHH

0,1*N Mc, ecau 4YacToTra CYETHBIX umiynbcoB 1 MI'm.  Merox muckperHoro cuera 6e3
MHTEPIOJISLHH.

. C Kako#l MMHHMAJIbHOM OTHOCHTENBHOW MOTPELIHOCTHIO MOYKHO HU3MEPUTh HHTEPBAl BPEMEHHU

0.,1*N Mc, eCcliM 4YacToTa CYETHBIX umnynbcoB | MI'm.  Merox auckpernoro cuera c
UHTEPIOJISIHECH.

C Kakod MHHMMAJBHOM abCOMOTHOM MOTPELIHOCTBIO MOXKHO U3MEPUTh CABHUI (a3bl Ha YaCTOTE
10*N I'u, ecnm yacToTa cyeTHbIX MMIYabcoB | MI. Meron muckperHoro cuera ¢ MIIC. Kakoe
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TpebyeTcst BpeMsi H3MepeHus?

C Kako# MHHUMAJIBHONH OTHOCHTENILHON MOTPENIHOCTHIO MOXKHO M3MepHTh caBur daser S*N' Ha
gactote 10*N I'm, ecnm yacTora cyeTHbIX UMITYIbCOB | MI'. Meton muckpernoro cyera ¢ MIIC.
Kakoe TpeOyeTcst BpeMst u3MepeHus?

C kakod MHHUMaJIbHOH abCONIOTHOM IMOTPEIIHOCTBIO MOXKHO HU3MEPUTH 3a Bpems T=1 ¢ casur
}asbr Ha yactote 10*N I'n, ecu yacToTa C4eTHBIX UMITYIIbcoB | MI'. MeToa AMCKpEeTHOro cueTa
C XKECTKOM JIOTUKOH.

C xako# MI/IHI/IMa.HbHOI/I OTHOCHMTEJIbHOW IOTPENIHOCTBIO MOXKHO M3MEpHTH 3a Bpemst T=1 ¢ caBur
bazbl 5*N" Ha wactote 10*N [, ecii 4acTOTa CYETHBIX umnyiascoB 1 MI'n. Merton auckperHoro
CyYeTa C XKEeCTKOH JIOTUKOM.

C Kako# MHHHMAaJIbHOH MOTPEMIHOCTBIO AUCKPETH3ALMH MOKHO U3MePHTh 4acToThl 1ON I'mu N
MI'n mMeTomoM IHMCKpETHOro cuera NpH BpEeMEHH u3MepeHus 1 ¢?

. Kax usmepurs yactotel N I'Tu u (N-0,01) I'Ty ¢ nomomutsio MJIT'? Beibepere  fo.,,. TpaHUUHbIE

4acTOTHI U N0JI0Cy npomnyckanus YIIY, oueHure f,,.

- Kak wsmeputs wactory N I'Tn ¢ momommpsio MITY? Ouenute 3Ha4eHHs 4YacTOT TeTepoIHHA U

HOMEp rapMOHHKH.

. Bartmerp cpezHero 3HaueHMs MOIIHOCTH IOKasasl BenuuyuHy +3Nab-MBt. KakoBa mMmmymbcHas

MOUIHOCTB (MOIIHOCTh B UMITYJIbCE), ECIIH CKBXKHOCTD paBHa 3N?

. Kaxosa morpemnocts u3mepenns 4N MBT Ha mkane 100 MmBT BarT™MeTpoM Kitacca TounoctH | 6e3

ydeTa paccoriacoBaHus B TpakTe?

. Kaxosa norpermmnocts n3smepenns 4N MBt Ha mkane 100 MBT BarTMeTpoM Kiacca TOYHOCTH | ¢

YYETOM paccoriacoBaHus B Tpakte, e |[['[=0,1N ?

. C1pob — umnynbeel popmupyIOTCs ¢ maroM cumtbiBanus A==TN/360=T/360/N. Uto 6ymer Ha

skpane DJIT npu noxave Ha BXOJ CHHYCOH/IbL, €CIIH YKCIIO BBIGOPOK k=907
6.3. PACCYETHO-TPA®UYECKAS PABOTA (CPC)
B TtanoBoii CPC cTyneHTsl pa3pabaThBalOT CHELHATA3MPOBAHHYIO YCTAHOBKY IS [IPUEMO-

CIATOYHBIX UCHBbITAHUN WA IMOBEPKHU WHOAUBUAYAJIIBHOI'O o0BbeKTa.

B pabore Heobxoaumo:

e BriOpaTh UHIUBHYaTbHBIN 00OBLEKT UCTILITAHHUI.

® V3y4nTh OCHOBHBIE MAPAMETPhI H XapaKTEPUCTHKH 0OBEKTA.

* BeiOpath CIpyKTYpy mnapamMeTpoB, METOJBI HX H3MEPEHHS M CEPHIfHBIE H3MEPUTEIbHBIC
IpUOOPEI.

* OO60CHOBATh CTPYKTYpPHYIO CXEMY CHCTEMbI UCTIBITAHMH (YCTAHOBKH ).

* Paspalorars (BbIOpath) AeTalbHbIE METOIMKH IIPOBEEHUS UCTIBITAHUH, BKIIOYAs AfOPUTMBI
H3MEPEHHUs KaXI0ro napameTpa 1 criocoObl 00paboTKH TaHHBIX.

* 3anarb JONYCTHMBIE M ONEHUTH IOTPEIIHOCTH M3MEPEHHS BCEX [1apaMeTpoB, B TOM YHCJIE
H3MEPAEMbIX KOCBEHHBIMH METOIAMH.

OO0beKThbI HCIILITAHUH /1A HHauBHAYyaabHo#i CPC

Craunonapnas PJIC CMB.

Cucrema pagunonasurauuu CMB.

Cucrema paguonpotusoaeicteus JJMB.

Cranuonapnas paguocrannus MB, AM.

CranuonapHas paguocrannus CMB, AM.

Mob6unbHas pannocranus JIMB, UM.

Homnneposckuii u3meputens ckopoctd CMB.

PanuoBemmarenpHbIi MPUEMHUK CHTHAIOB ¢ AM.

PanuoBemarenbHbIil NpHeMHUK CUTHAIOB ¢ UM.

. Pannonepenarunk reneBu3nonHbIX curaaios MB.

. Papnonepenardnk TeneBusnonnsx curaanor JIMB.
. Perpancnstop PPJI CMB.

. Umurarop pagnokanana MB.



. Umurarop paguokanana J[MB.

. [IpourpsiBarens CD - 1uckos.

. JIuKkTOOH.

. Tenesu3sop.

. BeicokokauectBeHHbI YHUY.

. TeneBu3unoHHas anteHHa MB.

. TeneBusuonnas anrenna JIMB.

. CuHre3atop yacToT paauonepeaaryuka MB.

. DIeKTpoaKycTU4ecKas CHCTeMa BBICOKOIO Kiacca.
. IlndpoBo# BoIbTMETp NOCTOSIHHOTO Hamnpshxenus (B2).
. lludporoii BonbTMETp NIepeMeHHOro Hanpshkenus (B3).
. UmnynbcHblit BonbT™MeTDp (B4).

. CenextuBHbIN BonbT™METp (B6).

. MynbsTumetp (B7).

. lludposoii uzmepurens MotHocTH (M3).

. U3mepurensublil reaeparop HY.

. U3meputensHbii reneparop BY.

. U3smeputenpnbiii reaepatop CBY.

. UmMnynbscHblit reneparop (I'5).

. AHanm3atop criekrpa (C4).

. U3Meputenb HeMHEHHBIX HckaxeHui (C6).
. Ocuunnorpag (C1).

. lludposoii pazometp (D2).

. Usmepurens AUX (X1).

. U3mepurens kosdunmenta myma (X5).

39. Jlerexropnas rojoBka CBY.

. TepmoanexTpuueckuii npeobpasosarens CBY.
. ATTeH10aTOp NepeMeHHbIi noromaromuii JIMB.
. Bentuns CBY.

. HanipaBnennsii orBerButes CBY.

. Ilonocosoii ¢punerp CBY.

. JInH30Bas aHTEHHA.

. Pynopnas antenHa.

. BonHoBoHO-1meneBas antenna CMB.

. JIBBO guanazona CMB.

. JIOBM.

. OTpakaTebHBbIi KJIMCTPOH.

. 'eneparop Ha nuone I"anHa.

. 'eneparop Ha JIITI.

. Maruerpos.

. YMHOHUTEIbHBIA KIIMCTPOH.

. Hupkynsarop CBY.

. 'enepatop nuHeivyaToro crnexrpa.

. MybTUBHOPATOPEI XKIyIIHE ¥ ABTOKOJIEOATETbHBIE.
. 'eHepaTOp HAHOCEKYHIHBIX MMIIYJILCOB.

. Perynupyewmsiit pazospamarens CBY.

. Tpanzucrop CBY.

. Tpanzucrop BY.

. Momnblit Tpanzucrop HY.

. OnepanuoHHbI! yCHIIUTEND.

. IlosocoBoii ¢punstp Ha OVY.

. Pexxexropaslii punerp Ha OY
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. Yeunutens BU ¢ APY.

. l'eneparop kavaromeiics yactotel JIMB.
. 'eneparop kavaroieiicst yactotesl CMB.
. be3axoBas kamepa

. AHTeHHBIE 0OTEKaTelH.

. 3BykoBas kapra [1K.

- ALIL

. HAIL

7.YYEBHO-METOJMYECKOE M WH®OPMAIIMOHHOE OBECIEYEHUE
TACLUTLIMHBI

OcHoBHas JiMTEpaTypa
[MTosgusaxos A.Jl., [To3auskoB B.A. BuptyanbHble pagaou3MepuTeIbHbIe TPHOOPHI U KOMIUIEKCHI:
YueGHoe nocobue / BaaauM. roc. yH-1. - Bnagumup. - 2015. - 236 c.
DnekTpopaaunousmepenus: Yuebuuk / Hepenos B. U., Curos A. C., butiokoB B. K., CamoxuHa E.
B., 4-e u3a. - M.: ®opym, HUL] UHOPA-M, 2015 - 384 c.

. Metonsl u CpeacTBa HU3MECPEHHUS IIapaMETPOB ONTHUYECCKHX TEICKOMMYHHKAIIMOHHBIX CHCTEM:

YuebHoe nocobue ams By3oB / E.A. Cy66otus. - M.: I'op. munus-Tenekom, 2013. - 224 c.
JonoaHuTeIbHas JHTEPATYPa

[To3nusikoB A.Jl. Kypc nekuuii mo mucuuniuHe «Merposnorus U paguousmepenus»: Yacte 1.-

Brnagumup: Bal'V, 2008. - 164 c.

[MTozausxoB A.JI. Kypc nekuumit mo mucumiuinHe «MeTposorus ¥ paanousMepeHus»: Hactp 2.-

Bnagumup: Bal'Y, 2009. - 124 c.

Byteipun, I1. A. ABToMaru3anus GU3MYECKUX UCCIEOBAHUH U SKCIEPUMEHTA: KOMIIBIOTEPHbIE

U3MEpEeHHs. U BUpPTyaibHble MpuOopel Ha ocHoBe LabVIEW 7 [Dnekrponnsrid pecype| / I1. A.

Bbyteipun, T. A. Bacbkosckas, B. B. Kaparaes; Iloa. pen. II. A. Byreipuna. - M.: IMK Ilpecc,

2009. - 265 c.

OTteyecTBeHHBIE KYPHAJIbI:

e PanuoTexHHUKa;

e PanuoTexHHKa U INIEKTPOHHKA;

e [IpubGopsl U TEXHHKA YIKCIICPUMEHTA;

e [ludposas 06paboTKa CHTHAIOB.
PedepaTuBHbIe XKypHAJIbI:

e Panuorexnuka;

e  DJIEKTpOHHKA.

3apyo0exxHbIe XKypHAJIbI:

e |EEE Transactions on Communications;
e [EEE Transactions on Signal Processing;
e [EEE Transactions on Instrumentation and Measurement.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCLHUIIJIMHBI

MarepuanbHo-TexHuuecKoe 00ecrieueHIe TUCITTLTHHBI BKITFOYAET:
KadeaparbHble MyJIbTHMEMHHBIE cpencTa (aya. 301-3 u 335-3);
HaOOpBI CIaHI0B 110 BceM JIEKIHUAM (0T 25 10 40 caai1oB M0 KaKA0M JIEKIHH );
000pyIOBaHKE CHELMATN3UpOBaHHOW naboparopunt (506-3) mno mucnuiumHe «MeTpoJiorus
paIHOM3MEPEHUS
KOMIIBFOTEPBI CO CIIELMAIN3HPOBAHHBIM IIPOrPAMMHBIM 00€CIIeYeHHEM BUPTYATBHBIX IPHOOPOB.
IIpumeuanus:



1. O6mee 4YMCIO NOArOTOBIEHHBIX cnaimoB Gonee 700, OHH €XErOAHO PEIAKTHPYIOTCH H
MOJIEPHU3HPYIOTCS B COOTBETCTBHUHU C PA3BUTHEM TEXHHYECKOU U METOIUYECKON 6a3bl.

Obmiee umcno KOMIBIOTEpPOB B Jiaboparopur 506-3 €O CHENMATH3MPOBAHHBIM  IIPOIPAMMHBIM
00€eCIIeYeHHEM COCTABIIET 5 €IMHHUII, @ M3MEPHTENBHBIX MPUOOPoB - 19 equuun (B7-34, B7-16, B7-
39, B2-38, I'4-156, I'4-128, I'4-165, I'3-36, I'3-118, C6-11, U3-45, U3-46, Y3-54, Y3-64, X1-46, X1-
42, C4-60, CK4-59, B1-9).

o

PaGouas mnporpaMma cocraBieHa B coOoTBeTCTBHH ¢ TpeboBanusmu OI'OC BIIO 1o
HanpagiaeHuo 11.03.02 “UHOKOMMYHHKAITHOHHBIE TEXHOJIOIMH U CUCTEMBI CBS3H .

PaGouyro nporpammy cocraBui npogeccop kagp. PT u PC L/,// //:/ Y4 A/l Ilo3ausikoB

Penensent ren. qupexrop BKb «Paguocssa3b» K.T.H. A.E. bornaHos
(Mecto paboThl, 1OHKHOCTE, DHO, nafumcr:)

[Iporpamma paCCM?}eHa 1 0100peHa Ha 3acenaHnH kadenpsr PT u PC
[Iporokon Ne or L L /4 roma =~

3aBenyrommii kadeapoit A O.P. Hukutun
; (<DI/IO, HOIIHCE)

(

PaGo4as mnporpamMma paccMOTpeHa H 0J00peHa Ha 3aceaHMH y4eOHO-METONMYECKOH KOMHCCHH
HanpasieHus 11.03.02 “MHHOKOMMYHHUKAIIMOHHBIE TEXHOJIOTUH U CUCTEMBI CBSI3H

[IporokonNe /7 ot 777, /7 rona S
p S

ITpencenarens xkomuccuu e O.P. Hukutun
(®HO, moanuce)

_JIMCT IEPEYTBEPXXJIEHUSA
PABOYEHU ITPOI'PAMMBI JUCHUIIIMHBI (MO Y JIS)

Pa6oyas nporpamma o106pena Ha /372 & y4eOHBIi roz

IIpoTtokon 3acenanus kapempsr No /. _or/. 84 /2 rona

3aBeayromuii kadeapoit — O.P. Hukurun
/ )

Pabouas nporpamMma ogo6pena Ha /6 i - yqe6HLm roa

ITporokou 3acenanus kapeaper No / ot/ 8T /,,/{7 roaa

3aBenyrouuit kadgenpoi e O.P. Hukutun
Pabouas nmporpamma ono6pena Ha y4€OHBIi roj
IIpoTokon 3acenanus kapenpsr No oT rojga

3aBeyromuii kapeapoi O.P. Hukutun




