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1. IEJM OCBOEHUSA JUCIHUILIMHbI

JucuuniauEa "MeTposorus, CTaHIapTU3auds H CepTHQUKAuUs B HHPOKOMMYHHKALHAX'
obecrieduBaeT MOArOTOBKY CIHEIHATHCTa B 00JIACTH METPOJOrHYECKOro 00eCreueH s, TEXHUICCKHX
M3MEepEHMH, CTaHIapTU3alUH U CEPTU(UKALINY TPEMEHUTENBHO K 3a1a4aM pa3spabOTKHU, IPOU3BOJACTBA
¥ JKCIUTyaTalud HHPOKOMMYHHUKAIIMOHHBIX CPEJICTB.

[leasiMH OCBOEHHMS JMCHMILIMHBI "MeTponorus, cTaHgapTH3alus U cepTUduKanus B

MH()OKOMMYHHUKAIUAX" ABJIAIOTCS:

|. W3yueHHe OCHOB METPOJIOTHH, CTAaHAAPTH3ALMHU U CEPTHOUKALMH.

2. (O3HaKOMJICHHE C OCHOBAMH CTaHIapPTU3AlMK U CEPTU(GUKALIMU CPEJCTB U3MEPEHUM, KOHTPOJIS U
HCIIBITAaHUH.
®opMHUpOBaHHUE TPAKTHYECKUX HABBIKOB PaOOTHI C H3MEPHTEILHBIMU NPUOOPAMH.
[ToaroroBka B 06;1aCTH METPOJIOTHHM, CTAHIAPTH3AIWK ¥ CepTHGHUKALMY 111 TPOECCHOHATLHON
JEeSTeTbHOCTH CIELUAINCTA.

= W

2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

JucuumEa  "MeTpoJorus, CTaHmapTH3auus W cepTHHUKalMs B HHPOKOMMYHHKALMAX
OTHOCHTCH K 6a30BbIM aucuuimHaM — b1.b.14.

B3auMocBA3b ¢ APYTHMH JHCUHMILIMHAMH

Kypce "MeTpoNnorus, CTaHAapTH3auks M CepTHGUKAIMS B HMHPOKOMMYHHKALHUSX"
OCHOBBbIBaeTcs Ha 3HaHuH "Matemaruku', "®usuku", "Jnexrponuku’, "Teopun BeposTHOCTEH U
MaTeMaThueckod cratucTuku”, "CXEMOTEXHHMKH TEeJEKOMMYHHMKAMHOHHBIX ycTpodcTs', "Teopun
IEKTPUYECKUX 1erneil” ¥ sBusieTcs 6a30BBIM JUid H3ydeHus «MeTofOB M YCTPOHCTB MEpeAain
CHUrHAIOBY, «METOI0B ¥ YCTPOHCTB IPHEMA CHTHAIOB»,  ABTOMAaTH3HPOBAHHBIX CHCTEM M3MEPCHUH B
HH(OKOMMYHHKAIMOHHOH TexHHKe», «COBPEMEHHBIX CHCTEM NOJIBUKHOM CBsI3H», « TeneBuaeHUs.

3. KOMIETEHIIMA OBYYAIOILIEIOCs, ®OPMHUPYEMbBIE
B PE3YJIbTATE OCBOEHUSA JUCHUIIVIMHbI

B pe3yibraTe OCBOEHHS NMCLMILIMHBI "MeTponorus, CTaHIapTU3allMs W CcepTUdHKAlus B
nHQOKOMMYHHKAIUAX" 00ydalolMiCs JOKeH 0071akaTh CIeIyIOUMU 001enpodecCHOHaIbHBIMU
(OIIK) u npodeccronansHbiMi KomneTeHIuamMH (I1K):

e CIIOCOGHOCTBIO K caMOOpraHu3auu u camoobpasosannio OK-7

e  Cr0COGHOCTHIO IIPOBOIMTH HHCTPYMEHTAILHBIC H3MEPEHHSI, HCIIOIb3yeMbIe B 00/1aCTH
MH()OKOMMYHHKAIIMOHHBIX TeXHOIOrui 1 cucteM cBasu OIIK-6
B pesynbrare OCBOCHUS IUCIUIUIMHBI 00yYarOIUHCs JOJIKEH:

3HATH:

- TpeGOBaHKsl CTaHAAPTU3ALMH, METPOJIOTHYECKOTO 0DeCIeUeHHs 1 0€e30MacHOCTH
YKU3HEAEATEILHOCTH ITPU pa3paboTKe U SKCILUTyaTallid YCTPOHCTB M CHCTEM 3JICKTPOCBS3H:
- OCHOBBI OpPraHU3alHH METPOJIOTHIECKOTo 00eCIIeUeHUs TPOU3BOICTBA;

- OCHOBHbBIE METOBI H3MEPEHHS XapaKTEPUCTHUK LIENIEH U CUIHAJIOB;

- METO/IbI OLIEHKH TOYHOCTH U3MEPECHUH.

YmMmern:

- U3MEPATH apaMETPBI U XapaKTEPUCTHKH IMHEHHBIX H HEIMHEHHBIX dJIEKTPHYECKUX LETICH,
rapameTpbl 000pyA0BaHHs, CKBO3HBIX KAaHAIIOB H TPAKTOB;

- IPOBOJUTH HKCHEPUMEHTHl [0 3aJaHHOM METOJMKE C AHAIU30M PE3yJIbTaTOB;

- IPOBOJIUTH H3MEPEHHUS M HAOJIOIEHHSI, COCTABIIATH ONMCAHHs IPOBOJAMMBIX MCCIIE0BAHUH,
[OArOTABIMBATh JAHHBIE U COCTABIEHUS 0030POB, OTYETOB U HAyYHBIX IyOIHMKAIIMH;



- IPMMEHSATH JEUCTBYIOLIHE CTAHAAPTHI, OJ0KEHHS U HHCTPYKIHHU [0 OQOPMIICHHIO TEXHUYECKOH
JOKYMEHTallUH.

Baanern:

- METO/IOJIOTHEN HCIIONIL30BAHUS AlllIapaTyphl A1 H3MEPEHHs XapaKTEPUCTHK LIENIEH U CHIHAJIOB,

- METOJIOJIOTHEH KCIIEPUMEHTAILHBIX HCCIICIOBAaHHH U OCHOBHBIMH IIpUeMaMu 00pabOTKH JaHHbIX:
- METOJIOJIOIHEH MOBEPKU CPEJICTB H3MEPEHHMS.

- HaBBIKAMH KCIIEPUMEHTAIBLHOTO ONPEIEICHUS XapaKTEPUCTHK U 1apaMETPOB CUIHAJIOB, LIETICH.
npubOpOB.

4. CTPYKTYPA U COAEP)KAHUE JUCIHUILJIMHBI

O61ast TPyJ0EMKOCTh JMCIMILIAHBI COCTaBISeT 4 3a4eTHbIE equHuIbl (144 yaca) B 4 cemecTpe.

Bubl yueOHO# paboThI, dopMbl
, |BRIOYAs CAMOCTOATENBHYIO| (o e TEKYILEro
= paboTy CTyIEHTOB SR GRS KOHTPOJIS
e 9 | ¥ TpyIOEMKOCTb (B 4acax) - I;I MeHef;HeM yCIEBAEMOCTH
Ne Pasnen (tema) 2 3 o o & p (no neoensm
2| = |3 2 UHTEPAKTHBHBIX
n/n JUCIMILIMHBI |5 = |8 5 o = o cemecmpa),
ol 5 =8s%tﬁérﬂ & METO/IOB
5| 5IE HE 5|2 8| 2 IX /% $opma
0| ZIE N =) = (B yacax / %)
2| 5|E58geg o IIPOMEXKYT.
2EREEEE V2
g ¢ 718 aTTecTaluu
= =2 |
1 Poar Metponorun u| 4 |1 1 3
U3MEPEHUH
2 |I'CH 2 1 6 0.5/50%
3 [Torpemnoctu 3 1 6
U3MEPEHUH
4 CnyuaiiHble 4 6
HOrPELIHOCTH
5 [Toaroroska K 5 6
H3MEPEHUAM
6 Metonbl M CpeICTBa 6 1 6 0.5/50%
W3MEpEeHUH
i Wsmepenue ¢azsl u 7 6
BPEMEHHBIX
UHTEPBAJIOB
8 W3mepenue  4acTOTHI 8 1 6 0.5/50%
CUrHajia
9  |U3mepeHue 9 2 6 1/50%
HanpsDKEeHHsI
10 |M3MepeHne MOLIHOCTH 10 6
cUrsaja
11 |Ocummiorpadsl 11 ¢ 1 6 0.5/50%
12 |AHamM3aTOpBI CHEKTpa 12 | 1 4 6 1/20%
13 |U3mepenus Ha CBY 13 6
14 |OcHOBBI 14 6




CTaHAapTU3alUuU
15 Bunbl crangaproB PO 15 6
16 |OcHOBBI 16 6
cepTUHUKALUH
17  |CucreMbl KauecTBa 17 6
18  |DTanmoHbl QU3NYECKUX 18 6
BEJIMYUH
Bcero 6 6 105 4/33% DK3aMeH

5. OBPA30OBATEJIBHBIE TEXHOJIOT'HHA

5.1. AKTHBHbIE H HHTepaKTHBHbIe GOpMbI 00y4eHHs
C uenbro (pOpPMUpPOBaHHUS W pa3BUTHS NMPOGECCHOHAIBHBIX HABBIKOB CTYAECHTOB B y4eOHOM
MPOILECCe MCHOJB3YIOTCS aKTUBHBIE U MHTEPAKTHBHBIE ()OPMBI IIPOBENCHHS 3aHATHH B COYETAHHH C
BHEAyIUTOpHOM paboroii:  (1aboparopHble pabOTBI, KOHTpOJbHbIE paboTel). OObEM 3aHATHH,
MPOBOJIUMBIX B HHTEPAKTUBHBIX (hopMmax, cocTaBisieT 4 yaca.
5.2, CamocrosiTe/ibHasi paboTa CTyI€HTOB
CamocTosTenbHas (BHeAyAMTOpHAs) paboTa CTYJJEHTOB BKIIFOYAET 3aKpeIJIeHUE TEOPETUYECKOT0
Martepuajia IpUd HOArOTOBKE K BBINOJHEHHIO M 3alluTe 1a00OpaTOpHBIX 3aJaHuil, a TaKXe IpH
BoinoaHeHHH CPC. OcHoBa caMocTosITENIbHON paboThI - H3yUY€HHUE JTUTEpaTyphl 10 PEKOMEHAOBAHHbBIM
HCTOYHHKAM U KOHCIEKTY JIEKIHH.
5.3. MyuabTHMeHIiHbIE TEXHOJIOTHH 00y4YeHHUs
Bce JeKIMOHHBIE 3aHITHS IPOBOAATCS B BUJE IPE3CHTALMH B MyJbTUMEIUHHON ayIUTOPUH C
MCIIOJIb30BAaHUEM KOMIBIOTEPHOI0 IPOEKTOPa U npeacTaBieHueM A0 100 craioB 10 KaKA0H JIEKLIHUH.
CryaeHTaM NpenoCTaBIAeTCs KOMIBIOTEPHBIA KypC JEKIMH M OIHCAaHHsA BCeX J1ab0paTOPHbBIX
pabot. MiMeeTcst KoMIbIOTEpHAs BEPCHsl KaTajiora puOOpoB, KOTOPLIE MOT'YT BbIOMPATHCS CTYJEHTAMH
Py IPOEKTHpOBaHUU. KOMITBIOTEpHBIE TEXHOJIOTHH UCHOJIB3YIOTCS Ui 0GOpMIIEHHS J1abOpaTOPHBIX
U KypCOBBIX paboT.

6. OHEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTAIIMHA IO UTOI'AM OCBOEHMSI AUCLUILJIMHBI U
YYEBHO-METOJJUYECKOE OBECHEYEHUE CAMOCTOSATEJIbHONU PABOTHI
CTYAEHTOB

6.1. CnHcok BONpPOCOB K IK3aMeHY
METPOJIOI'US, CTAHJAPTU3ALINA U CEPTUOUKALIMSA
O6nacTu ¥ BH/bI U3MEPEHUH, IPUMEPHI IIPSAMBIX U KOCBEHHBIX U3MEPEHHUM.

I

2. CpencrBa u3MepeHui, UX BUIBI U Kiaccuukanus. Merposioruueckue xapakrepuctuku (MX) CH.

3. T'CH, ee nonpasgenenus u noxacucremsl. OEU Ha pa3HbIX ypOBHSX.

4. Merponoruueckas ciayx6a B PO u ee crpykrypa.

5. T'ocynapcTBeHHBIE HayuyHble METPOJIOTUYECKHE LEHTPHI U uX QyHkiuu. Baagumupckuit [ICMC u
ero (yHKIUH.

6. IloBepka u kanmuOpoBKa cpeacTB u3MepeHuit. [loBepoyHbIie CXEMEI.

7. ITlorpelHOCTH METOINYECKHE, HHCTPYMEHTAIbHBIE H CYyObEKTUBHBIE (C TPUMEPAMH ).

8. IlorpemHocTy cucTeMaTu4eckue, ApeioBbIe U CIydaiiHble (C IPUMEPaMH ).

9. 3akoHBI paclpefieNieHUs CIIy4aiHbBIX HOrpernHocTed (HopMaibHbIM, CTBIOJEHTA, PABHOMEPHBIN,

TPEYTOIbHBIA U aPKCUHYCHBIN ).

10. TTorpemrHOCTH aJAUTUBHBIE H MYJIBTHIUIMKATUBHBIC, OCHOBHBIE M JOMOJHHUTEILHEIE, CTATHYECKHE
U JUHAMHUYECKUE (C IPUMEPAMH ).

11. IToaroroBka k u3MepeHusIM. YueT Mozenu obbekTa, Beibop meroma, CU.
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Meroabl yMeHbleHUs cucteMaTrudeckux norpemsocreii. HCII u ee o6HapyxeHue 1 olieHKa.
MBHM. IToaroroBka Kk ©3MepeHHUsIM. 3allUCh Pe3yJIbTAaTOB.

O6paboTka pe3yIbTaTOB U3MEPEHHH.

OueHka HOrPeLIHOCTH pe3yJibTaTa MPSMOro OAHOKpAaTHOro u3Mepenus Juis u3BecTHIX CKO u
HCIL

OueHKa CyMMapHOU CITy4aiHON M CHCTEMATHYECKOH MOTPEIIHOCTA MHOTOKPATHBIX M3MEPEHUH.
MeTtoauka 06paboTKH pe3yIbTaTOB MHOTOKPATHBIX U3MEPEHUH.

OneHka NOTPEIIHOCTH KOCBEHHBIX H3MEPEHHH.

OCHOBBI CTaHIAPTU3ALUH: (QYHKIIMH U METOIBL IPABOBBIE OCHOBBI H LIEIH.

IocynapcTBeHHasl cucreMa cranzapTusame Poccuiickoit deneparuyu. OCHOBHbIE NPHHLMIIBI M 384K
crarapruzanuy cornacio I'CC PO.

. Bunpl cranpaproB, mpumMensieMblx B Poccuiickoit denepanuu. Ilopsiok pa3paOOTKM M H3MEHEHHS

rOCYIapCTBEHHBIX CTAH/APTOB.

. MexxmyHapoasoe cotpyaaudectBo Poccun B 061actu cranaaptusaiu. [IpuMenenne MexayHapoaHbIX

¥ HAIIAOHATBHBIX CTAHIapTOB HA TeppUTOpUH PO.

OcHOBBI cepTU(HUKALUH: BAKHEHIIHE TIOHATHS H OCHOBHbIE (QYHKIIUH.

O6bexThl 00s13aTeIbHON U JO0OPOBOIBHOM cepTU(dUKALUU. YYaCTHUKU U (OpMbI 00513aTEILHON U
J100pOBOJIbHOMN cCepTUDHUKALIUH.

. ITonsite cucreMbl KadecTBa. [IpUHIMIBI (QOPMUPOBAHUS CHCTEM YIPABIEHUS KadECTBOM.

Crangaptsl UCO Ha cucTeMBI yIIpaBIIEHUs KAYECTBOM.

CPEJACTBA UBMEPEHMUS B UKT

W3mepuTenp MHTEpBala BPEMEHH II0 METOAY AMCKpeTHoro cyera. CTpyKTypa MOIpemHOCTH C
KJ1acCH(pUKaLIUEH.

M3mepurenp MHTEpBaia BPEMEHU [0 METOJY JUCKPETHOro cuera ¢ uHTepnossinued. CTpykrypa
MOrPELIHOCTH C KJIacCUUKALIUEH.

da3zoMeTp C KECTKOM JIOTHKOH C mpeoOpa3oBaHHeM caBura ¢a3pl BO BPEMEHHOH HHTEPBAI.
CTpyKTypa IMOrpelHOCTH C KIaccupuxanuei.

MukpomnpoueccopHbit pazomeTp. CTpyKTypa IOIPEUIHOCTH C K1acCHPUKALUEH.

PezonaHcHBI YacToTOMEp C MHOUKAIUed 10 MakcuMyMmy. CTpyKTypa IOIpPEIIHOCTH C
Kj1accuuKalueH.

PezoHaHCHBIH 4YacTOTOMEp C HMHAMKaluMed 1o MuHUMYMY. CTpyKTypa MOIpPEeLIHOCTH C
Kjaccuukaiuei.

ICY puckperHoro cuera. CTpyKTypa NOTPELUIHOCTH C KlIaccH(pUKaiuei.

OCY ¢ NOCTOSSHHOM NOrpeuIHOCTBIO B Juana3oHe wu3MepeHud. CTpyKTypa IOIpELIHOCTH C
KJ1accupUKaIUEH.

2CY CBY auckperHoro rerepoJuaupoBanus. CTpyKTypa HOIPEIIHOCTH ¢ KIacCH(pUKaLUEH.

. OCY CBY no Meroxay nepenoca 4yactoTel. CTpyKTypa MOTIPEIIHOCTH C KiiaccuuKanuen.
. BonmetMerp CK3 ¢ mnpeobGpazoBaHuEM SJIEKTPUYECKOW »HHEprud B TerioByto. CTpyKTypa

MMOTPEIIHOCTH C KHaCCH(bHKaHHCf/'I.

. BpemsiumnynbcHbiit BObT™METp. CTPYKTYpa MOTPEHTHOCTH C KiIacCH(UKAITUEH.

. BonbT™meTp aBoiiHoro uHTerpupoBanusi. CTpyKTypa HOTPELIHOCTH ¢ KiIacCU(pUKAIIMEH.

. BonbT™MeTp nopa3psiaHoro kogupoBaHusi. CTpyKTypa HOTPEeLIHOCTH € KJIaCCH(UKAIIUEH.

. HacTOTHO — MMITyJIbCHBIN BOIBTMETP. CTPYKTYypa MOTPEeUIHOCTH ¢ KiIaccuUKaluen.

. Kanopumerpuueckuii BaTTMETp C IOCTOSIHHOM TeMmepaTypoi (Meton 3amerienus). CTpykTypa

INOI'pCIIHOCTH C Knaccmbm(auneﬁ.

. TepMope3ucTHBHBIN BATTMETP ¢ MOCTOM Y UTCTOHA. CTPyKTYypa MOTrPEeLIHOCTH C KJIaCCH(pHKAIHEH.
. TepmonnexkTpuueckuii BaTTMeTp. CTPyKTypa NOTPEMIHOCTH C KIIACCH(PUKAIIHEH.
. YHuBepcanbHpli ocumiuiorpad. CTpykTypa HOTrpeImIHOCTH (¢ kiaccu(uKaiuei) B pexuMax

H3MCPCHUA HHTEPBAjIa BDCMCHU U YPOBHA.

. Crpobockonmueckuit ocrmuiorpadg. CTpykTypa MOrpeniHocTH (¢ KiaccH(pHUKalueil) B pekumax

U3MEpPEHUs. HHTEepPBaJIa BPEMEHH U YPOBHS.
[ludposoit ocummnorpad. CTpykTypa MOrpeimHocTy (¢ KiacCHpHUKaUeER) B pexXUMax H3MEpeHUs
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MHTEpBaJla BDEMEHHU U YPOBHSL.

. AHanu3aTop CIeKTpa C MNapauleabHOH  ¢uiabTpanmed. CTpyKTypa MOTPEIIHOCTH (¢

KJaccU(HKanueil) B pexXxuMax U3MepeHHst Y4aCTOThI M YPOBHS TapMOHHK.

. AHanM3aTtop CHeKTpa C MocjeJoBaTeNbHON ¢uibTpanueii. CTpykTypa NOrpEemHOCTH (¢

KJaccu(uKaluen) B pexxuMax U3MEpPEHHs YaCTOThl M YPOBHS FapMOHHK.

. BeruncnurenbHpld  aHanm3atop cnekrpa. CTpykTypa MNOrpemHocTd (¢ kiaccudukaiueit) B

peKUMax U3MEPEHHUs YaCTOThl U YPOBHS TapPMOHHK.

. U3mepuTens HeMuHENRHBIX HeKakeHUH. CTpyKTypa MOTPEIIHOCTH (C KJIacCUUKAITHEH ).

6.2. 3agauu K IK3aMeHY
Jlns  kmacca TOYHOCTH 1 ompenenuTs aOCOMIOTHYIO, OTHOCHTEIBHYIO W IPHBEICHHYIO
HOTPELIHOCTH pe3ysbTara u3MepeHus B Touke X = 4N (B) na npenene uzmepenus Xy = 100 B.
3anucaTh BBIpQ)KEHUE Ui OTHOCHTEIBHOM ITOTPEIIHOCTH pe3ysbTaTa HM3MEpEeHHs, Korja Kiacc
TOYHOCTH BoJbTMeTpa 1.0 npencrasiieH 2-4eHHON GOpMYIIOi, B COOTBETCTBHH C KOTOPOH B TOYKE
x = 3N (B) na npenene usMepenus Xx = 100 B agnutuBHas cocraBisomas B 2 pa3a 6oJiblie
MYJIbTUILTMKATUBHOM. BriOpaTh a 1 b.
OnpenenuTe MaKCHMaIbHYIO MOTrpenrHocTs, ecnd o6=0,1N% s 3aKOHOB pacmpejieIeHHs:
PaBHOMEPHBIH, TPEYTOJIbHBINA, apDKCUHYCHBIA U HOPMAJIbHBIMN.
OueHuTe CyMMapHyIO IOIPELIHOCTD, 33/1aHHYIO B % 3-Ms CIIy4alHBIMH COCTaBJISIOIIAMHE, Kax/1ast
U3 KOTOPBIX 3a/laHa JOBEPHUTEIIbHBIMU I'paHUliaMu ¢ BeposTHOCThIO 0,95: 0,1*N — pacnpenenena
o HopManbHOMY 3akoHy; 0.2*N — pacmpenenena mo apkcuHycHOMY 3akoHy; 0.3*N —
pacnpe/esieHa 10 paBHOMEPHOMY 3aKOHY.
OueHuTe CyMMapHYIO NOTPEIIHOCTD, 331aHHYIO B % 3-MS ClIyYalHBIMH COCTABJISIOLIMMH, KaX/as
U3 KOTOPBIX 3aJlaHa JIOBEPHTEIbHBIMM I'PAHUIAMH C BEpOSTHOCTHIO (,95: 1Be coCTaBIsIOIIHE
0.1*N mu 0,2*N KoppelupoBaHHBl M pacHpelelieHbl 0 HOpPMalbHOMY 3aKkoHy; omHa - 0.3*N
pacrpezeesa o paBHOMEPHOMY 3aKOHY.
OueHuTe CyMMapHYyIO IOTPEIIHOCTD, 3aJaHHYIO B % 2-Ms CIy4alHBIMH COCTAaBJISIOIIMMH, Ka)Kaas
U3 KOTOPBIX 33JlaHa TOBEPUTEIILHBIMH IrpaHHlaMu ¢ BeposaTHOCThIO 0,95: 0,1*N pacnpenernena mo
HopMasibHOMY 3akoHy; 0,2*N  pacrnpejeneHa mo paBHOMepHOMY 3akoHy, - ¥ oxguoi HCII ¢
[PaHUYHBIM JOBEPHUTEIbHBIM 3HaYeHHEM (0,3 *N.
Jlan mpubop Toka co mkanoi 10 MKA u BHyTpeHHHM conpotuBieHueM 0.1*N kOm. Kaxue
HYJ)KHBI IIYHTBI JIs Ikal Toka 1 MA 1 1 A? Kakoe Gyzet BXoaHOe conpoTuBiieHre npubopa’
Han npubop Toka co mkanoi 10 MKA u BHyTpeHHHM conpotusiaenveM 0.1*N xOwm. Ha kakue
IIKaJIbl MOXHO HOCTPOUTH BOJIBTMETP, M KakuMe [JOUKHBI OBITH MPH 3TOM J100aBOYHbBIE
conpotuBiienus? Kakoe OyeT BXOAHOE CONPOTHBIIEHHE pHOOpa?
Han npubop Toka co mxanoi 10 MKA u BHyTpeHHUM conpotuBienrem 0.1*N xkOm. Ilpennoxure
LKAy OMMETpa M HapsSHKEHUE HCTOYHHKA ITHTAHH.
Hax npubop co mkanoi 100 MB n BHyTpenHuM conportusienuem 1*N kOm. Kakue HyKHBI
nobaBouHble compoTuBieHus s mkar 1 B, 10 B u 100 B? Kakoe 6yger BxomHOe
CONPOTHUBJICHHE TPUOOpa Ha pa3HBIX IIKaJlaX BOJILTMETPA?

. lan npu6op co mxanoit 100 MB u BHyTpennum comporupiennem 1*N kOm. Ha kakue mkajbl

MOKHO IIOCTPOMTb AMIIEPMETp, U KaKHe JOJUKHBI OBbITh IpH 3ToM IIyHTHI? Kakoe Oyner BXoaHOE
ColpoTHBIIEHHE ITprbopa?

. Man npu6op co mkanoi 100 MB u BHyTpeHHuM conpotusienreM 1*N kOwm. IIpennoxure mkany

OMMETpAa U HAIIPAXKCHHUC HCTOYHHKA TUTAHUS.

. C Kakoii MHMHHMMAaJIbHOM OTHOCHUTEIbHOH NOrpCIIHOCTBIO MOXKHO HM3MEPUTh HHTEpBaJl BPEMEHH

0.1*N Mc, ecnmum dyactota cyeTHbIX ummynbcoB 1 MIm.  Meron JHUCKpeTHOro cyera 0Oe3
MHTEPIOJISIHH.

C Kakoif MUHMMAILHOH OTHOCHTEIBHOM IOIPEIIHOCTBIO MOXHO M3MEPHTh MHTEpBAI BPEMEHH
0.I*N' Mc, ecnu 4yacToTa CYeTHBIX uMIynbcoB 1 MI.  MeTom IMCKpEeTHOro cuera c
UHTEPIIOJISILUEH.

C kakoi MUHMMAaJIbHOH abCOMOTHON MOrPEIIHOCTHIO MOXKHO H3MEPUTH CIBMT (ashl Ha 4acToTe
10*N I'u, ecnu yacToTa cueTHbIX MITyiIbcoB | MI'm. Metoa muckpersoro cuera ¢ MIIC. Kakoe
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TpeOyeTcsi BpeMsi H3MepeHus”?
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. C xakoif MHHHUMAJIbHOH OTHOCHTEJIBLHON IOrPEUIHOCTBIO MOYKHO M3MEpUTH caBUr ¢a3bl S*N° Ha

yactote 10*N I'l, eci yacToTa c4eTHBIX UMITysibcoB | M. Mertoa quckpetnoro cyera ¢ MIIC.
Kakoe TpeOyercst BpeMst U3MepeHus’?

. C Kakoii MHUHMMAJILHOM aOCOIOTHOM MOTPEIIHOCTBI0 MOXHO H3MEPUTH 3a Bpems T=1 ¢ casur

¢a3bl Ha yactote 10*N I'n, ecam yacToTa c4eTHBIX UMIYIbcoB 1 MI'l. MeTtos qucKpeTHOro cuera
C JKE€CTKOM JIOTHKOM.

. C KxaKoii MUHMMAJIbHOM OTHOCHUTEILHOM MOrPEIIHOCTHI0 MOXKHO H3MEPUTH 3a BpeMs T=1 ¢ caBur

0
dasel 5*N" Ha gactote 10*N I'm, eciu yacToTa cueTHBIX UMITy/IbCOB | MI'. Mertoa auckpernoro
cyeTa C JKeCTKOM JIOTMKOH.

. C KaKoil MHHMMAJIbHOM IIOrPELIHOCTHIO JUCKPETH3aUH MOXXHO H3MepuTh 4acToThl 10N I'mu N

MI'1I METOIOM JMCKPETHOIO CYeTa IpH BpeMeHH u3MepeHus 1 c?

. Kax usmepurse yactoter N T u (N-0,01) I'T ¢ momompio MIII™? BeibepeTe  feem, TpaHHYHbBIC

YacTOTHI U I0JI0Cy mpornyckanus YIIY, oleHuTe fy.,.

. Kax wm3meputs yactory N T ¢ momompio MITY? Ouenure 3Ha4eHUs 4acTOT reTepoJvHA H

HOMEP rapMOHHUKH.

2. BarTMeTp cpeiHero 3HayeHHss MOIIHOCTH Hokasan BenuuuHy +3Nzab-mBTt. Kakosa ummysbcHas

MOIIHOCTB (MOILIHOCTE B HMIIYJIbCE), €CITH CKBaXKHOCTH paBHa 3N?

. Kakosa norpemsocts usmepenus 4N MBt Ha mkane 100 MBT BaTT™MeTpoM Kiacca TouHoCTH | Oe3

ydeTa paccorjiacoBaHUs B TpakTe?

. Kakosa morpermnocts usmepenus 4N MBt Ha mkane 100 MBTt BaTTMeTpoM Kilacca TOYHOCTH | ¢

y4eToM paccoriiacoBanus B Tpakre, eciu [[=0,1N ?

. Ctpo6 — ummynschl popMmupytoTcs ¢ maroM cuutbiBanus A==TN/360=T/360/N. Yro Oynxer Ha

skpane DJIT npu nmogade Ha BXOJ CHHYCOHBI, €CIIH YHCIIO BEIOOPOK £=907
6.3. PACCUETHO-TPA®UYECKAS PABOTA (CPC)
B tanosoit CPC crynenThl pa3pabarbiBaloT CIIELUATIM3MPOBAHHYIO YCTAHOBKY Uil MPUEMO-

CJIaTOYHbIX UCIBITAHUN WIIH INOBEPKU MHAUBUAYAJIBHOTO 00BEKTA.

DN o= L) o —
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B pabore HEOOXOIUMO:

e BriOpaTh HHAMBUIYATbHBIH OOBEKT HCIIBITAHUH.
W3y4nTh OCHOBHBIE ITAPAMETPHI U XapAKTEPUCTHKH OOBEKTA.

e BpiOpaTh CTPYKTypy HapaMeTpOB, METOIbl HX H3MEPEHMS M CEPHUHHBIC H3MEpPHUTEIbHBIC
npuOOpBL
O60CHOBATH CTPYKTYPHYIO CXEMY CUCTEMBI UCTIBITAHHUH (yCTAHOBKH).

e Paszpaborarh (BBIOpaTh) JAETaNbHBIE METOAUKH IIPOBEACHUS MCIBLITAHHM, BKIIIOYas ajirOpUTMbI
M3MEPEHHs KaXI0ro mapameTpa ¥ crnocoObl 00paboTKH JaHHBIX.

e 3ajaTh JOMYCTUMBIE M OIEHUTH IOTPEUIHOCTH M3MEPEHHs BCEX IMapaMeTpPOB, B TOM YHCIIEC
U3MepseMbIX KOCBEHHBIMH METO/IAMHU.

O0beKThI HCTbITAHUH A5 HHAUBUAYaJAbHOH CPC

Cranuonapnas PJIC CMB.

Cucrema panuonasurauuu CMB.

Cucrema paauonpotuBojaenctsus JJMB.

CranuonapHas paauoctanuus MB, AM.

CrauunonapHas paguoctanuuss CMB, AM.

MobGunbHas paguocranuus IMB, UM.

JlorepoBckuit u3mepurens ckopoctu CMB.

PaguoBermarenbHbIH TPUEMHUK CUTHAIOB ¢ AM.

PanuoBemarenbHbIi TPUEMHHUK CUTHAIOB ¢ UM.

. Paquonepenaruuk TeneBU3MOHHBIX CUTHaIOB MB.

. Panuonepenarynk TeneBU3MOHHBIX cUrHaioB JIMB.
. Perpancnstop PPJI CMB.

. Umutatop paarokanaia MB.



14. Umurarop paguokanaia JIMB.

15. IIpourpeiBarens CD - 1uckoB.

16. JluxtodoH.

17. TeneBu3zop.

18. BeicokokauecTBeHHbIH Y HY.

19. TeneBu3znonnas antenHa MB.

20. TenesuzuonHas anTeHHa [IMB.

21. CuHTe3aTop 4acToT paauonepenaTynka MB.
22, DnexTpoaKkycTU4yecKas CHCTeMa BBICOKOIO Kjacca.
23. llugppoBoit BOIBTMETpP HOCTOSHHOIO HampshkeHus (B2).
24. LludpoBoit BOJILTMETP NEpEMEHHOr0 HanpsikeHus (B3).
25. UmnynbcHBIN BobTMETD (B4).

26. CenexTuBHBIN BosbTMETD (B6).

27. Myabstumetp (B7).

28. [udposoit u3mepuTens MoHocTH (M3).

29. U3meputenbublil reneparop HY.

30. UsmepurtenbHbiit reHepatop BY.

31. UsmeputensHblil renepatop CBY.

. UmnynbcHblit reneparop (I'5).

. Ananu3zarop crekrpa (C4).

. U3amepurenp HeMHERHbIX uckaxeHud (CO).

. Ocummiorpag (C1).

. ugporoii pazometp (D2).

. Usmeputens AUX (X1).

. U3smepurens kodpdunuenta myma (X5).

. JlerekTopHas ronoska CBUY.

. TepmoanexTpudeckuii npeodpazoarenr CBY.
. ATTeHroaTop nepeMeHHbIH nornomaroumi JIMB.
2. Bentruis CBY.

. HanpaBnennsnii orBerButens CBY.

. [lonocosoii punsTp CBY.

. JIun3z0Bas aHTEHHA.

. PynopHas anteHnHa.

. BomnoBogHo-1meneBast antenna CMB.

. JIBBO nuanazouna CMB.

. JIOBM.

. OTpaxkaTeabHbIH KIIMCTPOH.

. 'eneparop Ha nuone ['anna.

. 'eneparop na JIII/.

. MaruetpoH.

. YMHOKUTEITbHBINA KIUCTPOH.

. Hupkynsrop CBY.

. 'eHepaTop nMHEWYATOro CHEKTpA.

. MynpTHBHOPATOPHI JKAYIIKHE U aBTOKOJIeOaTEeIbHBIE.
. ['eHepaTop HAaHOCEKYHHBIX UMILYJIbCOB.

. Perynupyemsiit pazospainarens CBY.

. Tpanszuctop CBY.

. Tpanzuctop BY.

. Mouisbii tpansucrop HY.

. OnepanvOHHbIN yCHIIUTEIb.

. ITonocooii punsTp Ha OY.

. Pexxekropubiii punbtp HA OY
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Yeunurens BU ¢ APY.

['eHepatop kavaromeics yactorsl JIMB.
["'enepatop kavaromieiics yactotel CMB.
bessxoBas kamepa

AHTEeHHBIE 00TEKaTEIH.

3BykoBas kapta [1K.
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7.YYEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHE
JUCHUITJIMHBI

OcHoBHas quTEpaTypa
[TosausikoB A.Jl., ITo3auskoB B.A. Buptyanbable paguou3sMepuTeabHble IPpUOOPhl U KOMIUIEKCHI:
Y4eOHoe nmocobue / BnaauM. roc. yH-1. - Bnagumup. - 2015. - 236 c.
Dnektpopaauounsmepenns: YueOuuk / Hedenor B. U., Curos A. C., butiokoB B. K., Camoxuna E.
B.. 4-e u3a. - M.: ®opym, HUL] UHOPA-M, 2015 - 384 c.
Mertonbl M CpeACTBa H3MEpPEHHs NapaMeTPOB ONTHYECKUX TEIEKOMMYHUKALIMOHHBIX CHCTEM:
YuyebHoe nmocobue mis By3os / E.A. Cy66otun. - M.: I'op. munus-Tenexkom, 2013. - 224 c.
Jlono/iHUTeIbHAS JIUTEPATYpPa
[To3ansikoB A.J[. Kype nexnuit no mucuunnuHe «Metponorus U paauousMepeHus»: Yacte .-
Brnagumup: Bal'V, 2008. - 164 c.
[MozausxoB A.JI. Kypc nekuuit mo mucuummde «Metposnorus u pamuousmepeHus»: Yactp 2.-
Bnagumup: Bal'V, 2009. - 124 c.
Byteipun, I1. A. ABromaru3anus GU3MUECKUX UCCIICJOBAHHA M HKCIEPHUMEHTA: KOMIIBIOTEPHbBIE
U3MEPEHHUs] U BUpTyalbHble Ipubopsl Ha ocHOoBe LabVIEW 7 [Dnektponnsii pecype] / I1. A.
byteipun, T. A. Bacbkosckas, B. B. Kaparaes; [loa. pen. II. A. Byrsipuna. - M.: JIMK Ilpecc.
2009. - 265 c.

OTedecTBeHHbIE XKy PHAJIbI:

e Panuorexnuka;

e PaguoTtexHHKa U 3JIEKTPOHHUKA,;

e [Ipubopbl U TEXHUKA IKCIEPUMEHTA;

e [[udposas 06paboTka CUTHATIOB.
PedepaTuBHbIe KypHAIbI:

e PaguoTexHuka;

e DJIEKTPOHHKA.

3apy0eskHble XKypHAJIbI:

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

8. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHME JUCLUIIIUHBI

MarepuanbHO-TeXHUUECKOoe 00ecreueHre TUCIUILUTAHBI BKITIOYAET:
xadepabHble MyTbTUMEHIiHBIE cpeacTBa (aya. 301-3 u 335-3);
HaOOPBI CIalI0B 110 BceM JIEKIUAM (0T 25 10 40 caai10B 10 KaKI0H JIEKIHHN);
000pyIOBaHKE  CENMATA3MPOBaHHON Jabopartopun (506-3) 1o mucimiuMHe «MeTposiorus u
paMOU3MEPEHHUSD);
KOMITBIOTEPHI CO CIEMMAIN3HPOBAHHBIM IIPOIPAMMHBIM 00ECTIEYeHHEM BUPTYaAIbHBIX IIPHOOPOB.
IIpumeuanns:



1. OOmee 4YMCIO TOATOTOBJIEHHBIX ciainoB Goiee 700, OHH EXKEroaHO pENaKTUPYIOTCS H
MOJEPHU3HUPYIOTCS] B COOTBETCTBHH C Pa3BUTHEM TEXHHYECKOM M METOMMYECKOM Oa3bl.

O6wmee wmcio KomimbioTepoB B Jabopatopun 506-3 co CICILHATM3UPOBAHHBIM  [IPOTPAMMHbBIM
00eCreYeHHEM COCTABIISET S €/TMHHILL, 4 H3MEPHTENBHBIX MPpHOOPoB - 19 equnny (B7-34, B7-16, B7-
39, B2-38, I'4-156, I'4-128, T'4-165, I'3-36, I'3-118, C6-11, Y3-45, Y3-46, U3-54. Y3-64. X1-46. X1-
42, C4-60, CK4-59, B1-9).

o

Pabouass mporpamMma cocraBjieHa B COOTBETCTBHH C tpeboBanusmMu ®I'OC BIIO no
HanpasieHuto 11.03.02 “MHGOKOMMYHHMKAIIMOHHBIE TEXHOJIOTHH M CHCTEMbI CBSI3H.

PaGouyro nporpammy cocraBuin npodeccop xa. PT u PC %’; A. . Ilo3ausikos

Penenszent ren. mupexkrop BKB «PaguocBs3py K.T.H. % A.E. bornanos
(MecTo paboThl, TOKHOCTD, d)m/ommcs)

[Iporpamma paccmoTpena u 0)106peHa Ha 3acelaHuH Ka(be,upbl PT u PC
[IporokonNe /7 ot .07 /% ropa -
BaBenyrommit kadeapoi A= O.P. Huxkutun

( / (®HO, noamucs)

~

PaGouass mporpamMma paccMoTpena u onoOpeHa Ha 3aceqaHUM y4eOHO-METOIUYECKONH KOMHUCCHH
HanpaBiieHust 11.03.02 “WHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH M CHCTEMBI CBSI3U

Mporokon Ne /7 ot ¥4 /Z rona
[Ipeacenarens koMmuccuu A O.P. Hukutun
P (®HO, moamuce)

JIMCT IIEPEYTBEPXXJIEHUSI
PABOYEN MNPOT'PAMMBI JUCLUATIIUHBI MOAYJIs)
Pabouyas nporpamma on06pena na /- /& yqe6Hbm rof
IIporokon 3acenaunus kapenper Ne / or_/, L5725 roja
3aBenyromuii kadeapoi »/v O.P. Hukutun
{ /

Paboyvas nporpamma ono6pena Ha +/  y4eOHBIN rof
lIpotokon 3acenanus kapeapel No  / or /. }/f ﬁoaa
3aBenyrommuit Kadenpoit = O.P. Hukurtun

Pabouas nporpamma o06pena Ha y4eOHBIH roj
[Ipotokon 3acenanus kadempsr Ne oT roua
3aBenyromuii kadenpoi O.P. Hukutun




