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[lenmsio ocBoeHHS

AUCITHIIIIHHBI

1. IEJHM OCBOEHHMSA JUCIMILIMHBI

"Metponorus,

IKCIUTyaTallid HHPOKOMMYHHKAITHOHHBIX YCTPOMCTB M CPEJICTB CBA3H.

3agauu:

CTaHJapTH3alWs H ceprudukamus’ sBISETCS
obecrieyeHns NOATOTOBKOH cHemuamucTa B OGNACTH METPOJOTHYECKOr0 OGECHeYeH s, TeXHHUECKHX
H3MEPEHHH, CTAH/APTA3AMH B CEPTHHKAIMH IPAMEHHTEIBHO K 3a/la4aM pa3paboTKH, TIPOH3BOACTBA U

1. O3HakoMIIeHHE C OCHOBaMH CTaHJAPTH3ALWH U CepTH(HMKAIME CPEeICTB H3MEPEHHI, C METOIaMH
obecreyeHns eIMHCTBA H3MEPEHHH H COOTBETCTBYIONIEH HOPMATHBHOM JOKYMEHTALIHEH.

2. OBnanenue

METOJaMH H

CpeacTBaMH

TeJIEKOMMYHHKALIHOHHEIX YCTPOMCTB.
3. W3y4eHnune NpHHIMIIOB IEHCTBHSN, TEXHHYECKHAX H METPOIOTHYECKHX xapakTepucTHk CH.
4. ®opMHPOBAHHE PAKTHYECKHX HABLIKOB PabOThI C PaHOM3MEPHTELHBIMA npubopamH.
5. M3sydeHHe COBpEMEHHBIX METOJOB H IPHOOpETEHHE HABHIKOB O0OPaGOTKH Ppe3yIBTATOB
H3MEPEHHH, OLEHKH ITOTPENIHOCTH H3MEPEHHH.

H3MepEHHs

(CH)

2. MECTO JUCHHILIAHBI B CTPYKTYPE OIIOII BO
JAucuunimusa «MeTponorus, CTaHIApTH3AMs M CePTH(HUKALES» OTHOCHTCS K 6Ga30BBIM

mucmarmaaM — b1.0.14.

nnapaMeTpoB

CHTHAIIOB H

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHWSA MO JUCLUILIMHE

[Inanvpyembie pesynbratel oOydeHHS 10 JHCHHILIHHE,

COOTHECCCHHBIE C

IIaHAPYEMBIMH

pesyneratamu ocBoeHust OIIOII (koMITeTeHIHSIME 1 MHIMKATOPAMH JOCTHKEHUS KOMIIETEHITHI )

IKCIIEPHMEHTATLHBIX
HCCJIEJOBAHUAX B
1abopaTOPHBIX YCIOBHAX
OIIK-2.3. Bnageet HaBbIKaMH
H3MEPEHHS NapaMeTpoB
PaHOTEXHHYECKUX MIPOIIECCOB
¥ 00pabOTKH TOTy4YEeHHBIX
3Ha4YeHUH

npeCcTaBIeHUS
HOJTyYEHHBIX JaHHBIX,
IPHHIMIEI paboThI
PaIHOU3MEPHTENIBHBIX
npH6OPOB;

Ymeem: onenuBare
NOTPEIIHOCTH
H3MEPEHUH,

DopMHpyeMEIe [Inanupyemsie pe3ynpTarsl 06y4eHHs 1O TUCHHIUIAHE, B | HauMeHOBaHH
KOMIIETEHIIHH COOTBETCTBHH C HHIMKATOPOM JOCTHIKEHHUS € OLIEHOYHOT0
KOMIIETEHIIHH cpeacTBa
WnnukaTop noctaxenus Pesynerarter 06yuenus
KOMIIETEHIIHA 0 JIMCIHILTHHE
OIIK-2: OIIK-2.1. 3Haet MeToaE! Jnaem: MeronsI
Cnocoben 00paboTKH ¥ IpeCTaBICHHUS M3MEPEHHs BPEMEHHBIX | 1E€CTOBBIE
CaMOCTOSTETIBHO pe3yJIbTaTOB IIPH HHTEPBAJIOB H (a30BEIX | BONPOCKHI
IIPOBOIATH 3KCIIEPHMEHTATTBHBIX C/IBHT'OB, YacTOTHI H KorTpomsHas
SKCIICPHUMCHTANIBHBIE | HCCIIEOBAHHAX IIPOLIECCOB MOIIHOCTH CHT'HAJIa; pabota
HCCIIEIOBaHHS H MPOXOXKCHUSA CHTHAJIOB Yepe3 | METOIBI HCCICNOBAHHUSA | [[pakTHYeckoe
MCIIONTE30BATh pasITMUHbIE palHoTexHRdeckue | POPMBI H CIEKTpa 3a/laHue
OCHOBHEIE IPHEMEI CTPYKTYPBI. i o i
obpabotku u OIIK-2.2. YMmeer i il
XapaKTepPUCTHKH

[IpeCTaBICHHAS CaMOCTOSATEBHO BEIOJIHATE [IPHGOPOB, OCHOBHBIE
TNOTYYEHHBIX JAHHBIX | HAONIONEHHS M H3MEPEHHS TIPH IpHEMBI 06paGOTKH 1




CaMOCTOSTETEHO
BEIOHPATh IPHOOPE! K
IPOBOIHTH
3KCIIEpUMEHTAJIbHBIE
HCCIIeZIOBaHNAS;
Bnaoeem HaBbIKaMH
o6paboTku 1
IpeICTaBICHHUS
TIOJTy4EHHBIX JJAHHBIX.

TIK-2. Criocoben

[IK-2.1. 3HaeT IpUHLMIILL

3HaeT NPUHLMIIEL

BBIIIOJIHATE PACYET B | KOHCTPYHPOBAHHSA OTJENbHBIX | KOHCTPYHPOBaHHS TecToBbIE
IIPOEKTHPOBaHHE JeTanei, y370B H YCTPOUCTB JleTaneu, 1 y3JI0B BOIIPOCEI
JeTajei, y3JIoB B PaTHOTEXHHYECKHUX CHCTEM H3MEPHTETBHBIX KonTponmbsHas
YCTpOHCTB [IK-2.2. YmMeeT n1poBOIHTE npubopos paboTa
PaTHOTEXHUYECKHX OLIEHOYHBIE PACYETHI VMeeT npoBOUTE [IpakTHYecKoe
CHCTEM B XapaKTEPUCTHK JIeTaJiel, y3/10B | OLEHOYHBIE PaCYEThI 3aJlaHHe
COOTBETCTBHH C U YCTPOHCTB XapaKTEepUCTHK IIIYHTOB
TeXHHYECKHM paJIHOTeXHAYECKUX CHCTEM ¥ 106aBOYHBIX
3aJaHieM C I1K-2.3. BnageeT HaBEIKaMHA COIPOTHUBJICHUMN
HCTIOIB30BaHAEM MOATOTOBKH MPHHIUITAAIBHBIX | 3TEKTPOMEXaHHIECKUX
CpeAcCTB M MOHT&)KHBIX JIEKTPHYECKHX | IpHOOpOB
aBTOMATH3aLHH cxeM Bnageer HaBbIKaMH
OPOEKTHPOBAHUS. MIOJTOTOBKH

TTPUHIMITAATBHBIX

3JIEKTPHYECKHX CXEM

npubopoB
[TK-3. Cnocoben [1K-3.1. 3HaeT npHHLHIEBI 3HaeT NPHHIIANEI
peaTH30BhIBATE paboTBl, yCTPONHCTBO, paboTsl, yCTPOKCTBO, TecroBrie
IIPOTrpaMMBl TeXHHYECKHe BO3MOKHOCTH TEXHUYECKUE BOIIPOCHI
SKCIIEPUMEHTAIBHBIX | KOHTPOJIbHO-H3MEPHTEIBHOIO | BO3SMOXKHOCTH KonTponsHas
HCCIIEIOBaHUH, U THarHOCTHYECKOTO KOHTPOJILHO- pabota
BKJTIOYas BRIOOD obopynoBaHHs W3MEpPHTENBHBIX [TpakTigeckoe
texaudeckux cpeacte | [1K-3.2. Vmeer ucnons3zoBars | npubopos 3aJjaHHe

1 00paboTKy
pe3yJIbTaToB

obopyznoBanue i
JIHArHOCTHPOBaHHS H

YMeeT HCIO/Ib30BaTh
060py,u:013aﬂne PIREE: |

yCTpaHEHHS HEHCIIPABHOCTEH, | JHArHOCTHPOBAHUSA H
BO3HHKINWX IIPH SKCIUTyaTalliH | yCTPaHEHH:A
CITOKHBIX GYHKITHOHATEHBIX HEHCIPaBHOCTEH
Y3JIOB pali03IeKTPOHHOR GYHKIHOHATBHBIX
anmnaparypsl. y31I0B

[1K-3.3. Bnageer HaBbIKamMu PanHO3IEKTPOHHOH
YCTpaHEHHS HEUCIPABHOCTEH, | ammapaTypel.
IPUBOIAINUX K Brnaneer HaBbIKaMu
BO3HHKHOBEHHIO YCTpaHEHHs
HepaboTocnocobHOro HEUCIPaBHOCTEH
COCTOSIHHS CJIOMHBIX byHKIHOHAIBHBIX
(YHKIIHOHABHBIX Y3JI0B y3JI0B
PaIHO3IEKTPOHHOM panHo3JIEKTPOHHOR
annaparypsl anmapaTypsl




4. OFBEM U CTPYKTYPA JUCIHHUILIHHBI

TpyHOEMKOCTh MCITAILTHHbI COCTABISET 6 3a4eTHBIX eHAL (216 9acos).

KonrakrHas pabora
a obyJaronuxcs ¢ 5 @opMbI
§ TIearorn4eckuM paboTHUKOM E TEKYIIEro
3 KOHTPOJIS
No | HammeroBamme TeM W/ AH g = o o = E g yCIIeBAEMOCTH,
/m pASNeROR 1M z E 2 B | EE| B8 dopma
AHCIHILTHHBL ol 5 5 2 E S g 288 g & |mpomexyTodHOM
o | g g = | 8¢ | 858 3 aTTeCTAIAH
& = | Q2| 2873 ©
S ER
Pone MeTposioruy,
1 CTaHJapTH3alHu{ | 1 2 2
cepTHdUKaIHMH
MeTtpoora4eckue
2 XapaKTepPHUCTHKH CPEJICTB 2 2 2 4 8
H3MEPEHHH
3 [TorpemHOCTH H3MEPEHHH 3 2 2
4 O6paboTtka pe3yIbTaToB 4 ) ) 4 8
H3MEpeHuH
5 MeTtobl, aJITOPUTMEI H g ) 5
METOMKH H3MEPEHHH
6 W3mepeHHe BpeMEHHBIX 6 2 2 4 8 PedTHHr
MHTEPBAIOB U ()a30BBIX CIBHIOB KOHTpOIB Nel
7 | H3mepeHue 4acTOTHI CHTHAJIA 7 2 p
8 AHAaJIOrOBBIE BOIBTMETPHI 4| 8 2 2 4 8
9 [{udpoBsie BOJIBTMETPEI 9 2 2
10 | U3MepeHHe MOIHOCTH CHTHAIA 10 2 2 4 8
11 Ocuunorpadsl 11 2 5
Pe#tituHr
12 | Amanm3aTopsl CIIEKTpa CHTHAIA 12 i 2 4 8 koETpOM: Ne2
13 H3mepenune XapakTepPHCTHK 13 2 )
nene
14 | Usmepenmne ycrpoiicts Ha CBY 14 2 2 = 8
ObecneueHne eTMHCTBA
1 H3MEpeHHH o - “
16 | OcHOBEI cTangapTH3alHK B PO 16 2 2 4 8
17 | OcuoBsl cepTHHKanyy B PO 17 2 5
W3mepenue napameTpoB U Pe#itunr
18 ynpaenesne kadectBoM UKT 18 2 2 4 8 KOHTpPOJIb Ne3
Bcero 36 18 36 99 JK3aMeH
Hamuuwe B nucuummne KITVKP -
HToro no aucuuIuIMHe 36 18 36 99 JK3aMeH




Copaepxanue JeKIHOHHBIX 3aHATHH N0 THCHAILIHHE

Tema 1. Posib METPOJIOIHH, CTAHAAPTH3AIHHA H cepTHGHKANHH

OcHoBHble nonaTus Merposiornd. Cpencrsa usMepenui. [Ipexmer u 3a7a4yd JHCIHATUIHHEL
Ponp u3MepeHui B HAyYHBIX pa3paboTKax M B IPOMBIIUICHHOM IIPOH3BO/ICTBE.

Tema 2. MeTposiora4eckie XapaKTePHCTHKH CPeCTB H3MepeHHi

Knaccudukanus m3mMepuTensHsx npubopos. IToarpymmsr w Bumsl npubopos. IlomsTae o
Mepax, sTanoHax, o6pa3suoBsIX W paGoumx cpencrax H3mepenui. [loBepka cpencTs H3MEPEHHH.
[ToBepo4YHBIE CXEMBI.

Tema 3. IlorpemHocTH H3IMEPEHHH

Knaccuukammss [OrpelIHOCTeH: CIydaidHble W CHCTEMATHYeCKHE, METOJMYECKHE H
MHCTPYMEHTAIbHbIE, CTaTHYeCKHE M [IMHAMAYECKHE. 3aKOHBI paclpe/ie/ieHAs ciry4daiHo#
norpemHocTd. HOpPMHpOBaHME  HHCTPYMEHTATBHOH — MOrPEMIHOCTH, Ipeaen  JIONyCTHMOH
norpemsocTd. OCHOBHas W JONOJHHTENbHAs IOTPENIHOCTH M CIIOCOOBI HX IPEICTABICHHA.
CyMMHUpOBaHHE MOTPEIIHOCTEH. PacdeT MOTPEITHOCTH KOCBEHHBIX H3MEPEHHH MO IOTrPEeIIHOCTSM
MPAMBIX H3MEPEHHH.

Tema 4. O6paboTka pe3y/ibTaTOB H3IMEPEHHH

[ToArOTOBKAa M TNpPOBEJEHME OSKCIIEPHMEHTA. 3amHCh pe3yibTaToB, okpyriaeHue. Crocobbl
YMEHBIICHHsS NOrPEemHOCTeH. Y4YeT HEHCKIIOYeHHBIX cHcreMarmueckux morpemHocredt (HCII).
Vnentndukamus GOpMBI  3aKOHa pacmpefiefleHHs NOrPENIHOCTeH, HCKMOYeHHe IpyObIx
norpemnocteii. O6paboTka pe3yNbTaTOB IJKcIepuMeHTa. Meroquka 00paboOTKH —pesysbTaToB
H3MEPEHHM ¢ MHOTOKPaTHBIMH HabmojeHWsMH. TodeuHble M HHTEPBAIbHBIE OLEHKH M3MEpAEMOMH
BEJIMYMHBL.

Tema 5. Meroabl, aAIrOpHTMbI H METOAUKH H3MepeHHH

Knaccupukanus MeromoB uimepeHuit. OcoOEHHOCTH aHAJIOTOBBIX H IHUQPOBBIX CPEJICTB
u3mepenuii. Knaccudukanus cpencts miMepeHHH. [IpHHIMOBI MOCTPOCHHS CPENCTB H3MEPEHHH.
CraTHyecKHe XapaKTEPHCTHKH. JiekTpoMexaHwdeckwe mnpuOopel. Illynthi u nobaBovHBIe
COIIPOTHBJICHHS.

Tema 6. U3mepenne BpeMeHHLIX HHTEPBAJIOB H (pa30BBIX CABHI0B

Meroasl W3MepeHHH BpEeMEHHBIX HHTEepBaloB. VI3MepHTeNIH BPEMEHHBIX HMHTEPBAJIOB.
MHEKpOIIpOIIECCOpHBIE  CpeAcTBAa  H3MepeHHH. AHamM3  HorpemsHocTed,  00yCIOBIEHHBIX
aAcKpeTH3anueit. MeToIbl yMeHbIIEHHS OTPEMIHOCTH JHCKPETH3AIHH.

H3amepenns pasHoctd (a3. IlorpemHocTdH npu npeoOpa3oBaHHHM W YMHOKEHHH YacCTOTHL
Usmeperns mnyteM mnpeoOpa3oBaHHs pasHOCTH (a3 BO BPEMEHHOHW MHTEpBaJ M B HaNpsKEHHE.
MuxkpoueccopHsie pa3zoMeTphl.

Tema 7. U3mepenne 9acToThl CHTHAJIA

PesonancHbI ¥ mH(POBOH METOBI H3MEPEHHH 9acTOThI, KOCBEHHBIE H3MEPEHHA YaCTOTHI 10
nepHoay IIOBTOPEHHS KaK MeTOJ YMEHBINEHWs IOTPelIHOCTH [JUCKpeTH3aluH. Pe3oHaHCHBIE
9acTOTOMEpPHEL. DJIEKTPOHHO-CYETHBIE YaCTOTOMEPH! JMCKPETHOro cuera. MHKpOIpOLECCOpHEIE
H3MEPHTEIM YacTOThl M IEPHOAA INOBTOPEHHA. DJIEKTPOHHO-CYETHBIA YacTOTOMEP C IOCTOSHHOM
norpemHocthio. JCY CBY muckperHoro rerepommuHoro mnpeobpaszosanus. JCY CBY mo merony
NepeHOCYHKa.

Tema 8. Anas10roBbie BOJIbTMETPBI

[TapameTpel  curHamoB. M3mepennwe  HampsokeHus.  [IpeoOpasoBarenu  IHKOBOTO,
CPEeIHEBBIIPAMIICHHOTO H CPeIHEKBAapaTHYeCKOro 3HauyeHWd. MeroJsl U3MEpPEeHHH NepeMeHHOTo H
nocrossHHoro HanpsbkeHW u TokoB. Mamepenme CK3. CenextuBHbIe BOJbTMETpBL. MccnenoBanue
CIIEKTpa CHIHaNA.

Tema 9. lludpossbie BOJALTMETPSI

[{appoBele  BONBLTMETPH MEPEMEHHOrO HANpPSDKEHHS. BpeMAWMIyibcHBIE UH(POBEIE
BOJIBTMETPBI IIOCTOSHHOTO HanpspkeHHs. LludpoBble BOIBTMETPHI [ABOHHOTO HMHTETPHPOBAHMS.



[ludpoBbie BONBTMETPEl ¢ IpeoOpa3oBaHHEM HANpPKEHHs B 4acToTy. LludpoBsle BOIBTMETPH!
NOpa3psLIHOTO KOJUPOBaHHS. MyIETHMETPEL.

Tema 10. H3Mepenre MOMHOCTH CHIHAJIA

Metoasr u3Mepenmit mommuoctd Ha HY, BU m CBY. IlorpemHocTH #W3-32 HEIOIHOTO
COrJIaCOBAHMS MCTOUYHMKA M HArpy3Kd C JIHHHeH Iepeadd. BarTmeTpsl kajlopuMeTpHYecKHe,
TEPMHCTOPHBIE U OOJIOMETPHIECKHE, TEPMOAJIEKTPUYECKHE H IIOHIEPOMOTOPHBIE.

Tema 11. Ocuainorpadnbi

Knaccudukamus ocumutorpados. IIpuHIMn AelCTBHS YHHBEPCATBHOTO —OCHMIOrpada,
cTpykTypHas cxema. Mmmuxaroprbie ycTpoticTsa. LngpoBbie W BEMHCTHTENbHbIE OCIIMLIIOrpadbl, HX
CTPYKTYpHI # ocobeHHOCTH. [lorpemnocTr H3MepeHHH.

Crpobockonuyeckrii ocrmmiorpad, ero OCHOBHBIE XapaKTepHCTHKH. [IpHHIMI NEHCTBHA H
YCTPOMCTBO TIpeobpa3zoBaTeis H CTPOOOCKONHIECKOH Pa3BePTKH.

Tema 12. AHaIH3aTOPBI CIIEKTPA CHIHAJIA

MeToasl aHATH3a KonebaHui B 4acTOTHOM 001aCTH. AHAIM3aTOPHl CIIEKTpa C IapajliebHOM
dusTpanueli. AHATM3ATOPHI CIEKTPa C IOCIe0BaTeNbHON QuIbTpanueld. CreKTpalbHbLH aHatu3 ¢
MOMOIIBIO JHCKpeTHOro mnpeoOpaszoBanus @ypre, 0COOEHHOCTH H OCHOBHBIE XapaKTEPHCTHKH
1uPOBBIX CIEKTPOAHATH3ATOPOB. MeTO/Ibl H3MEPEHHH HETMHEHHBIX HCKaKCHHH.

Tema 13. H3mepeHne xapaKkTepHCTHK Hene

MeToabl B CpeCTBA H3MEPEHHH aMILUIUTYAHO-4aCTOTHBIX, ()a30-9aCTOTHBIX H MMIIEIAaHCHBIX
XapaKTepHCTHK PaJIHOKaHAIOB, PAMOTEXHHYECKHX YCTPOMCTB U LETICH.

Tema 14. Usmepenne ycrpoiicts na CBY

Metosl H3MepeHHH mapaMeTpoB U xapakTeprcTHK nened Ha CBY. M3mepHTenpHas JTHHAS H
ee HCIONB30BaHME Ul HM3MepeHMd mapameTpoB Harpy3ku. [lamopamusie u3mepuremn KCB wu
ko3 dunreHTOB nepenayn. Mi3Mepenue 31eMEHTOB MaTPHIILI paccesHus (S — mapamMeTpos).

Tema 15. ObGecnedenne eJHHCTBA H3MEePeHHH

OCHOBBI TOCYIApCTBEHHOM CHCTeMbl obecriedeHus enuHcTBa m3Mepenud (I'CH). Hayunwre,
TEXHHYECKHEe, OpraHH3allHOHHBIE H 3aKOHOJATeNbHbie OCHOBBI METPOJIOTHYECKOro obecnedeHHs.
3anaum U GyHKIHH TeppHTOopHaTbHEX [[CM.

Tema 16. OcuoBbl crangapramm B PO

locynapcTeenHass cucreMa craHpaprwsammu Poccuiickod ¢enepanuy. OCHOBHBIE IPHHIMMIIBI H
3anaun craHzaprisaimy corinacHo 'CC P®. Buspl cranzaproB, npuMensieMBIX B Poccuiickol denepanun.
[Topsmok pa3paboTKH U H3MEHEHHs! TOCYJAPCTBEHHEIX CTaHAApTOB. ['oCy1apCTBEeHHBIH KOHTPOIL H HAZI30p 32
cobmofieHHeM TpeOGOBaHHH IOCYIAPCTBEHHBIX CTAaHZAPTOB. MexIyHapoaHoe coTpymHH4YecTBO Poccuu B
obnactw cranmapTusaiiy. [IpuMeHeHHe MEXTYHApOJHBIX M HAMOHATLHBIX CTAH/IApTOB Ha TEPPHTOPHH
Poccwuiickoii ®enepanun.

Tema 17. OcHoBbl ceprupukanun B PO

OcHoBHBle ¢QyHKUUH ceprudukamud ©W 3¢dexTHBHOCTE ee mpoBeneHus. Kparkas
xapakrepucTHka 3akoHa P® «O ceprHdukanuu npoaykuwd ©u yeuyr». llemn ®  npuHIAIBL
cepruduranuu. Ilonstue o cucreme cepruuranuu. OObexThl 00sA3areNbHOM W JOOPOBOIBLHOM
cepTHQHUKALMH. YYaCTHUKH H (GOopMEI 00s3aTe/TbHOMH CepTHHHKAIHH.

Tema 18. U3mepenune napameTpoB H ynpas/jienne kauecteom UKT

TenekoMMyHHKAITHOHHBIE YCTPOHCTBA M CHCTEMBI CBS3H. [lapaMeTpsl W XapakTEpHCTHKH.
Mertozpl U cpelcTBa KOHTPOIIS, HCIIBITAHAH, H3MEpeHUH ¥ MOHHTOpUHTA. [IpuHIMnBl HhopMUpOBaHHS
cucreM ynpasjeHus kadecTBoM. Ctanmaptel MCO Ha cHCTEMBI yIipaBiIeHHS Ka4eCTBOM.

ConepikanHe NPaKTHYECKHX 3aHATHH N0 JHCIHILIHHE

3ansTne 1. Tema 2. MeTposoradeckne XapaKTepHCTHKH CPEACTB H3MepeHui

IToarpynnel B BAABI TpHOOPOB. MeTpoorndeckie XapaKTepUCTHKH cpeAcTB w3MepeHu# (MX
CH). IlonsaTte o Mepax, 3TanoHax, 00pa3noBex U pabounux cpenctBax mimMepeHui. [ToBepka cpencTs
u3Mepenui. [ToBepodHbIe CXEMBI.

3ansaTne 2. Tema 3. [lorpemmnocTn H3Mepennii



Knaccudukarus NOrpemHOCTEH: CIlydaWHBIE H CHCTEMAaTH4eCKHE, METOINWYECKHE H
HHCTDYMEHTAIbHBIE, CTATHYECKHE ¢ JUHAMAYECKHe. 3aKOHBl paclpelielieHHs — CIly4aidHOH
MOTPEITHOCTH.

3ansTHe 3. HopMupoBaHHe NMOTPENIHOCTH, Ipefelt AomycTHMOH norpemuocTd. OcHOBHAS H
JIOTIOTHATE IbHAS MOTPEIIHOCTH ¥ CIIOCOOB! HX IPE/ICTABIICHHS.

3ansTre 4. CyMMHpOBaHHKE IIOrpelIHOCTEH. PacueT MOrpemsoCcTH KOCBEHHBIX W3MEPEHHH 110
IIOTPELIHOCTSAM MIPAMBIX H3MEPEHHHH.

3ansTHe 5. Tema 4. OGpaboTka pe3yabTaToOB H3IMEPEeHHI

3anuck pe3y/IbTAaTOB, OKPYTJIEHHE. YdeT HEHCKIIOYEHHBIX CHCTEMATHYECKHX MOTPEINHOCTEH
(HCIT). Metonuka 06paGOTKM pe3yJabTaTOB H3MEPeHHH C MHOTOKDATHBEIMH HaOIIOACHUSIMH.
Toueunsle ¥ HHTEPBAILHEIE OLIEHKH H3MEPAEMOii BeTHYMHEL M ckmodenne rpyOpiX MOrpemHOCTeH.

3ansTre 6. Tema 5. Meroabl, IrOpHTMbI H METOAHKH H3MeEpPeHHH

JnexkTpoMexaHnyeckue npubopsl ¢ mpeobpasoBaremsmu.. IllyEThI B J00aBOYHEBIE
COIPOTHBIICHHS.

3anaTre 7. Tema 6. H3mMepeHHe BpeMeHHbIX HHTEPBAJI0B H (pa30BbIX CABHIOB

AHanmu3 morpemHocTed, OOYCIOBJIEHHBIX JHCKpeTH3amued. MeToapl  yMEHBINECHHS
IOTPEIHOCTH JUCKPETH3AIHH.

3ansaTue 8. Tema 7. U3mMepenne 9acToThl CHIHAJIA

DJIeKTPOHHO-CUETHBIH yYacToTOMep ¢ nocTosHHOM norpemHsocTeio. CBY DCY guckpetHoro
rerepoauHHOr0 Npeodpazopanua. CBY 2CU no MeToy nepeHOCUHKa.

3anaTue 9. Tema 18. H3mepenne napaMeTpoB H ynpasJjieHue kadectBoM UKT

Pano31eKTPOHHBIE H TEIEKOMMYHHKAIIHOHHBIE 3IEMEHTE], MOYJIH, YCTPOHCTBA, CHCTEMEL.
[Tapametpsr u xapakrepuctuku PDA, PDC, PTC. Metonsl u cpeactBa KOHTPOISA, HCIIBITAHHH,
H3MEpEeHHH H MOHHTOPHHTA.

Coaepxanue J1a00paTOPHbBIX 3aHATHH 10 JHCHHILTHHE

JlaGoparopuas pabGora 1. Tema 2. Merpoiorayeckne XapaKTePHCTHKH M TOBepKa
CPeICTB H3MepeHHi

[Moarpynmel u BuABI npEGOpoB. MeTponornueckue XapakTepHCTHKH CPeACTB H3Meperui (MX
CH). TlonsTHe 0 Mepax, TaloHaX, 00pa3soBLIX H pabovyuX cpeAcTBax M3MepeHHH. IloBepka cpeicTs
H3MEPEHHH.

JlaGopaTropnas pabora 2. Tema 6. M3MepeHHe BpeMeHHBIX HHTEPBAJIOB M (a30BBIX

CIABHIOB

M3MepuTenH BpPEeMEHHBIX HHTEPBAIOB H pasHOCTH Ga3. MHKpomponeccopHsle CpeacTBa
u3MepeHui. MukponeccopHsie pazoMeTpsl. Buptyansusie mpubopsl.

JlaGopaTopnas pabora 3. Tema 7. U3mepenne 4acToThl CHrHAJIA

DJIeKTPOHHO-CYETHBIE YaCTOTOMEPHI AUCKPETHOrO cyeTa. MHKpPONpPOIECCOpHEIE H3MEPHTEH
9acTOThI. DJIEKTPOHHO-CYETHBINA YaCTOTOMED C IIOCTOSHHOM NOrpeIHOCTHI0. BApTyanbHbIe MpHOOPEL

JlaGopaTopnas paGora 4. Tema 8. AHa/l0roBbIe BOJILTMETPLI

IIpeoGpa3oBaTens MHKOBOTO, CPEITHEBHIIPAMIIEHHOIO M CPEIHEKBAAPATHYECKOrO 3HAYCHHI.
W3MepeHHe NepeMEHHOr0 ¥ MOCTOSHHOTO HANPSKEHHS.

Jlaboparopnas pabora 5. CenextusHsie BonbT™MeTpsl (CB). Mccnenosanue crieKTpa CHrHaA.
Bupryansnsie CB. IlorpemnocT.

JlaGoparopnas pabora 6. Tema 9. IluppoBbie BoabTMETPBI

[udpoBbie BOTLTMETPE NOCTOSHHOTO M IIEPEMEHHOTO HANPSKEHHS. BBIYHCIHTETHHEIE
U pPOBLIE BOIBTMETPEL. BHpTYyansHsie mpuGOpEL.

JlaGoparopnas pabora 7. Tema 11. Ocumuiorpagsi

[{i¢poBbie ¥ BEMUCTHTENbHBIE OCIHHLIOrpadbl, HX CTPYKTYpsl B ocobennocTH. [lorpemuocTy
u3MepeHui. Bupryansasie npubOpEL

JlaGoparopras pa6ora 8. Tema 12. AHaIM3aTOPBI CIIEKTPA CATHAJIA

Meronsl anamm3a xonebaHmi B 4acToTHOM o6nacTd. CHEKTpanbHBIA aHATH3 C [TOMOINBIO



JHCKpeTHOro mpeobpazosanus @ypbe, OCOOEHHOCTH M OCHOBHBIE XapaKTEPHCTHKH LH(PPOBBIX
CIIEKTPOaHAIH3aTOPOB.

Jla6oparopuas paGora 9. M3mepurenn HenuHednbix nckaxexudt (MHM). Bupryansnbie
WHU. CriekTpaibHbI# ¥ peXeKTOpHBIH MeToIkl. [lorpemnocTH H3MepeHHil.

5. OLIEHOYHBIE CPEJACTBA ISl TEKYILIEI'O KOHTPOJISAA YCIIEBAEMOCTH,
MMPOMEXYTOYHOMN ATTECTAIIMM ITO HTOI'AM OCBOEHMA TUCIUILIMHbI A
YYEBHO-METOJUYECKOE OBECIIEYHEHHE CAMOCTOSITEJIBHOM PABOThI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJIb yCII€BAEMOCTH
OB — onuH BapHaHT oTBeTa; /B — 1Ba BapHaHTa OTBeTa

TecTsl A5 NpoBeJeHHs 1 peHTHHI-KOHTPOJIH

1. lesTensHOCTs 1O oObecnevenuio enuucTBa m3Mepenmit (OEM) ocymecrBisercs B
cooTBeTcTBUH C ([IB):

a) 3axonoM P® «O06 obecneyeHHH eJHMHCTBA H3MEPEHHI);

6) [TocTaHOBNEHHSIMA MECTHOH 3aKOHOJATE/ILHOM BIIACTH,

B) HopMaTHBHBIMA JOKyMEHTaMH, IpHHEMaeMBIMH I occTannaprom Poccun;

r) PacnopsoxenusiMu nipesusienTa PO.

2. TocynapcrsenHoe ynpasnenue aestenbHocThio 1o OEU ocymectsiser (OB):
a) [IpaButenscTBo PO; '

6) AnMuHECTpanus npesuaeHTa PO,

B) l'ocynapcrBennsri komuter PO no craHgapTH3alui ¥ METPOJIOTHH.

3. INorpemHocTs pe3ynsTaTa H3MepeHn# orpanuauBaetcs ([IB):
a) NpeIesioM JOIyCKaeMO| IIOrpeIHOCTH;

0) pa3psAAHOCTHIO IIKAJIBL,

B) KJIACCOM TOYHOCTH NpHOOpa;

T) CpeIHUM apu(METHIECKUM OTKIIOHEHUEM.

4. Ha MeTponora4yeckyro ciryx0y NpeanpHsaTHs Bo3jararoTcs clexyomme obs3annoctd (JIB):
a) yCTAaHOBJICHHE PAllHOHAIBHON CHCTEMBI FOCY/IapCTBEHHBIX 3TAI0OHOB;

6) paspabotka cpenctB u3Mepenuss CH 1s HyX A npeanpHsaTus;

B) OpraHu3aius 4 npopeaeHue pemonta CHU;

') yCTAaHOBJICHHE TIOHATHH METPOJIOTHH, YHH(DHUKAIUSA TEPMUHOB.

5. l'ocynapcrBennsie npuemounsie Henbitands CH (I'TIM) — 3to nenbrranus (J1B):
a) obpasnos HoBbIX CH, npeHa3zHaYeHHBIX U1 CEPHIHOIO BBITYCKa,
6) obpasos CH, nmoanexammux BBO3Y H3-3a IPAHHUIIEI TAPTHAMH;
B) HOBEIX CH, cO3/1aHHBIX Ha NPEANPHATHH LIS €0 HYXI;
r) Bcex CH, BBO3UMBIX H3-3a IPAaHHUIIEL

6. [Tosepke noanexwur (OB):

a) Kaxaeid x3eMusip CH;

0) kaxneni TpeTui 3x3emiuap CU;
B) K&XKIBIH AecAThIi 3x3eMisap CH.

7. Ilosepky CH moxet ocymectsasats (OB):
a) aTTeCTOBAHHOE B Ka4YECTBE NIOBEPHTENA PH3HIECKOE JTHIIO;



6) kBaTH(UIUPOBAHHBIA HHXEHED;
B) PYKOBO/IATENIb METPOJIOTHIECKOH CITYKOBI.

8. JlesTeIbHOCTB TI0 M3TOTOBJICHHIO, PeMOHTY, mponaxe u npokary CH (OB):

a) pa3spemaercs IO PeleHHIO OPTraHOB MCIIOIHHTE/IbHON BIIaCTH;

6) [OABEpraeTcs THIEH3UPOBAHKIO OpraHaMy I'0Cy1apCTBEHHOH METPOJIOTHIECKOH CaryxkOBI;
B) MOJKET OCYINECTBIATHCA TIOOBIM 3apErHCTPAPOBAHHBIM ITPEIIPHHUMATETIEM.

9. MeToauyeckue norpemHocTH 0bycnosnens (/IB):

a) BHYTPEHHUMH OTyMaMH MOJIYIIEH,

0) BHEIITHUMHU HaBOJKaMH,

B) HECOBEPIIEHCTBOM METO/Ia H3MEPEHHUS,

I) JONYIIEHUAMH U NPHOMKEHHSIMH B YPABHCHHH H3MEPEHHS.

10. Metoaudeckue norpemHocta u3pecTHH (OB):

a) y)Ke Ha CTaJIHH IPOEKTHPOBaHHA npubopa;

6) mocJie TIATEBHBIX 3KCIIePHMEHTAIBHBIX HCCIIEI0BAHAH
B) IIOCJIE€ NIPOBE/ICHUs TOBEPKH Mpubopa.

TecTsl AJIsl POBeeHAS 2 PeHTHHI-KOHTPOJISA
1. MacTpyMeHTaIbHBIE TorpemHocTH 06ycnosiensl (JIB):
a) pasbpocom napamerpos 31eMeHTOB CH;
6) IyMaMH H HEHJIEATBHOCTHIO cocTaBHBIX dacTer CH;
B) BIIMsSHHEM BHYTPEHHETO COIPOTHBIICHHS IpHOOpa;
I') JOMYIIEHUAMH H MPHOIMKEHHSIMHA B YPaBHEHHH H3MEPEHHS.

2. Ecima 3akoH pacnpejielieHHs CIy4aWHOH IOTPEIIHOCTH HEW3BECTEH, TO PEKOMEHIYETCs
npuauMath (OB):

a) HOpMaJIbHOE pacmpeie/ieHHE;

0) paBHOMEPHOE paclpeeICHHE;

B) TPEYroJIbHOE paclpesieIeHHE;

I') apKCHHYCHOE pacIpe/ieIeHHE.

3. Ecmi ciydaiiHas morpemmHocTh 00YCNOBIEHA FApMOHHYECKOH IOMEXOH, TO PEKOMEHIYETCS
npusumMats (OB):

a) HOpMaJIbHOE paclipe/ielICHHE;

6) paBHOMEPHOE paclpeleieHUe;

B) TPEYTOJIBHOE Paclpe/Ie/ICHHUE;

T') apKCHHYCHOE pacrpeie/ieHHe.

4, Ecma cmy4aiiHas morpemmHocTs 00ycioBIeHa MHOTHMH IIPHYMHAMHE OTHOT'O BECOBOIO MOpsIKa,
TO pekoMeHayeTcsi npuHUMATEH (OB):

a) HOpMaJIbHOE pacnpe/ieieHue;

6) paBHOMEpHOE paclpe/ie/IeHHE;

B) TPEYTOJIBLHOE paclpe/ic/iCHUE;

') apKCHHYCHOE pacIpe/ielieHHe.

5. CucTeMaTHYeCKHe MMOrPENIHOCTH, €CIH OHH M3BECTHBI WM JOCTATOYHO TOYHO OIpEJIE/ICHEL,
cymmupyiot (OB):

a) anreOpalyeckd ¢ y4eToM COOCTBEHHBIX 3HAKOB;

6) Mmomyu Oe3 yueTa 3HAKOB;



B) F€OMETPHYECKH 1101 KOPHEM KBaJIPATHBIM.

6. CiyuaiiHble MOTPEIHOCTH (CpeAHeKBaIPATHYECKHE OLEHKH) CYMMHpYIOT
a) Moay/H Oe3 yueTa 3HaKoB,

6) reoMeTpHYECKH MO/l KOPHEM KBAJIPATHBIM C YYETOM KOPPEJIALIAH;

B) TEOMETPHYECKH [10/] KOPHEM KBAJPaTHBIM €3 ydeTa KOppeIAllHy.

7 Mommuocts B Harpy3ke (P=I*U) onpenensercs mo pe3yibTaTaM NPSMBIX H3MEpeHHH TOKa
(I=10,0 + 0,3 MA) ¥ HampsOKCHHS U=(10,0 + 0.4 B). Kax mpaBHIbHO CIIOXHTb H3BECTHBIC
Tpe/ebHbIE 3HAYeHHs CITyYalHBIX MOTPEIIHOCTCH H 3alHCaTh JOBEPUTE/IBHYIO IOTPEIHOCTD
pesynsTaTa (OB):

a) (100,0 + 0,3 MBT);

6) (100,0 + 0.4 MBT);

B) (100,0 + 0,5 MBT);

r) (100,0 + 0,7 MBT).

8.Conporusnenne Harpysku (R=U/I) ompenensiercs mo pesyibTaTaM NpAMbIX H3MepeHHH ToKa
(I=10,0 + 0,3 MA) ¥ HampsHKCHUS U=(10,0 + 0,4 B). Kak mpaBHIBLHO CIOXHTb H3BECTHBIE
Tpe/IeTbHEIE 3HAYEHHS CITydaifHBIX TOTPEIIHOCTEH H 3aMHCcaTh MaKCHMATbHYIO IOIPElHOCTE
pesynbrara (OB):

a) (1,0 + 0,3 xOm);

6) (1,0 + 0.4 xOm);

B) (1.0 + 0,5 xOm);

r) (1,0 + 0,7 xOm).

9. Vyer MHEHHH BCceX 3aHHTEPECOBAHHEIX CTOPOH NPH pa3paboTKe M NPHHATHH CTaH/JapTOB
nocturaercs npoueaypo# (OB):

a) 00CyKIeHHUs MPOEKTa CTaHJapTa 3aMHTEPECOBAHHBIMH CTOPOHAMH,

6) aHaIM3a aHAJIOTHYHBIX IPOEKTOB CTaHIapTa;

B) 06CYXKIEHHS POEKTA CTaH/apTa pa3paboTIMKaMH.

10.9k0HOMHYECKHMH TI0Ka3aTe/isiMu TipH BeiGope CU sBisores (JIB):
a) OeIcTpOJEHCTBHE;

6) croumocts CH;

B) BXoaHOe conporusierrne CH;

r) mpeaessl H3MepeHHs npubopa.

TecTsl A% NpoBeeHAs 3 PeHTHHI-KOHTPOJIA
1. ITpu6op M3-95 npennasnaven juis uameperus (OB):
a) 4acTOTHI;
6) HampsKEHHs:
B) MOIITHOCTH;
r) Aux.

2. Ilpubop Y3-64 npennaszHaven 1us uameperus (OB):
a) 4acTOTHI;

6) HanpsHKeHHS,

B) MOIIHOCTH;

r) Aux.

3. [Npu6op B2-38 npennasnager ans namepernus (OB):



a) 4acTOTHI;

0) HanpsDKEHHS,
B) MOIIHOCTH;
r) A4YX.

4. [Tpu6op X1-56 nmpenHazHa4YeH A H3MEPEHHS (OB):
a) 4acTOTHI,

0) HampsO KCHHS,

B) MOIIHOCTH,

r) AUX.

5. B muanaszone CBY moxer paborars ocummiorpad (OB):
a) 3alOMMHAFOLIHMH;

6) cTpoOOCKOIIHYECKHIA;

B) yHHBEpCalIbHbIH.

6.Bonee GpicTposeicTByromuit BomsTMeTp (OB):
a) BpeMSUMIYJIbCHBIN;

6) IBOMHOIO HHTETPHPOBAHMS;

B) IOpa3psIHOTO KOJHUPOBAHHUS.

7. Jlna xknacca TouHOCTH | abCoOMOTHAS MOrPeIHOCTD pe3y/bTara H3MEPEHHA B TOUKE 50 B na
npenene usmepenns 100 B e momkna npesbimars (OB):

a) 2B;

6) 2%:;

B) 1 B.

8. Maxcumansnas norpemnocts s CKO=1% u paBHOMEPHOTO 3aKOHa paclpe/Ie/iCHHs paBHa
(OB):

a) 2%;

6) 1,73%;

B) 1,5%.

9, Jlnst anexTpoMexaHHdeckoro npubopa co mkanoi 100 MB B BHYTpEeHHHM CONPOTHBICHHEM 1
kOM BrIGpano go6asouroe conporusiaenne 9 kOM. Ero mxana crana (OB):

a) 9B;

6) 10 B;

B) 1B.

10. CoexTp cHrxana MoxHo uccneaosars ([IB):
a) ocnm/uiorpadom;

6) aHaTM3aTOPOM CIIEKTPa;

B) CEJIEKTHBHEIM BOJIETMETPOM;

T') H3MEPHUTEJIEM HE/THHEHHBIX HCKaKEHHH.

5.2. [IpomexyTo9HAH ATTECTAIHA 10 HTOraM YCBOCHHS JHCIHILIHHbBI
KoHTpoabHBIE BONPOCH] K IK3aMeHy
OCHOBBI METPOJIOT'YUH, CTAHIIAPTU3ALINU 1 CEPTUOHUKAITUH
1. O6nacTH ¥ BH/IbI H3MEPEHHH, IPUMEPH] NPAMBIX H KOCBEHHBIX H3MEPEHHH.
2. CpelcTBa H3MEpPEHHI, HX BHJIBI ¥ Kilaccupukaims. Metponormaeckue xapakrepuctake (MX) CH.
3. T'CH, ee moapasnenenust u noacucreMbl. OEU Ha pa3HBIX ypoBHSX.
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Merponorudeckas ciyxba B PO u ee cTpyKTypa.

['ocyJapcTBEHHBIE HAayYHblE METPOIOrHYECKHE NEHTPHI H HX (QyHKIMH. BranuMupcKui LICMC un
ero (yHKIIHH.

TToBepka u KaTHOPOBKa CPECTB H3MepeHHH. [loBepOUHBIE CXEMBL.

ITorpemHOCTH METOAMYECKHE, HHCTPYMEHTAILHEIE H CyOBEKTHBHEIE (C IPUMEpPaMH).
TTorpemHOCTH CHCTEMATHYECKHE, APeH(OBEIE H CITydaiHble (C IPUMEPaMH).

3aKOHBI PAacHpeieNieHusi CITyJaifHBIX MOrpelHocTel (HopManbHEi, CTBIOJEHTA, PaBHOMEPHbIH,
TPEYroJIbHEIH H apKCHHYCHBIH ).

. Hor'peumocm aJITATHBHBIC H MYIIBTHILIHKATHBHEIE, OCHOBHBIC H JOIIOJTHUTEIBHBIC, CTATHYIECKHE

H JUHaMHYeCKHe (C IPEMEpPaMH).

IToAroToBKa K M3MEpEHHAM. Y4eT MOJIeNIH 00beKTa, BRIOOp MeTOz1a, CH.

MeTosl yMeHbIIeHHs cHcTeMaTiyeckux norpemsocteit. HCIT u ee oGHapyxeHue U ONCHKA.
MBH. [ToaroToBka K H3MepeHHusIM. 3alliCh Pe3y/ILTaTOB.

O6paboTka pe3yIbTaTOB H3MEPEHHH.

OlieHKa TIOTPENIHOCTH pe3y/bTara MpsAMOro OZHOKpaTHOro maMepenus s u3secTHeX CKO
HCIL

OmneHKa cyMMapHO# CIy4ailHOM H CHCTEMaTHYeCKOM! IIOTPENTHOCTH MHOTOKPATHBIX H3MEPEHHH.
Mertoauka 06paGoTKH pe3y/IbTaTOB MHOTOKPaTHBIX H3MEPCHHH.

OrneHka MOrpenIHOCTH KOCBEHHBIX H3MEPEHHH.

OcHOBBI CTaHIAPTH3AIMA: QYHKIMH W METO/IBL IIPABOBBIE OCHOBHI H 1IEJIH.

TocynapeTeHHas cuctema cranjaprisamyy Poccmiickod ¢enepanui. OCHOBHBIE NPHHIMHIE! U 3a/1a9H
crangapTizammy coriaacHo ['CC PO.

Bunsl cranmaproB, npuMmenseMbix B Poccumiickoit denepammu. [lopsook paspaboTku ¥ H3MEHEHHSA
TOCY/IapCTBEHHBIX CTAH/IAPTOB.

Mesxmynapoasoe coTpyaaudecTBo Poccuu B obnactv cranaprvsaimi. [ IppMeneHre MeXyHapoIHbIX
¥ HAlIMOHATHHBIX CTAHAPTOB Ha TeppuTOopuH PO.

OcHOBEI cepTH(UKAINH: BaXKHEHIITHEe TOHATHS X OCHOBHEIE (YHKIIHH.

O6BexThl 0053aTeIbHON W J0OPOBOJILHOM CepTH(HKAIMHA. Y9acTHAKA B (POpMEI 0083aTEIBHON H
n06poBOIBHOH cepTHUKAIINH.

[TonsTre cHcreMmbl KadecTBa. [IpHHIMIEI (GOpPMHpPOBaHHMS CHCTEM YIPABIECHHS KadeCTBOM.
Crannaptel MCO Ha cHCTEMBI YIIpaBlICeHUS KA9ECTBOM.

CPEJZICTBA USMEPEHUA B UKT

Wamepurens WHTEpBaja BpPEMEHH IO METOAY AMCKpeTHOro cyera. CTpyKTypa HOTPEIIHOCTH C
Knaccuukanmei.

W3mepuTens HHTEpBala BPEMEHH IO METOXY AMCKPETHOro cyera ¢ HHTepnoismued. CTpykTypa
TOTPEeIHOCTH C KJIacCH(pUKaIHeH.

@azomeTp ¢ XKECTKOM IIOTHKOH ¢ mpeoOpazoBaHHeM cIaBHTa (pa3sel BO BpeMEHHOM HWHTEpBAL.
CTpykTypa NOTPeNIHOCTH ¢ KJacCH(pHKaIeH.

MuxponponeccopHsiit pazomerp. CTpyKTypa MOrPeIIHOCTH C KIacCHOHKAIIHEH.

PezonancHbIH dacToTOMep ¢ UHAWKanue# mno Makcumymy. CTpyKTypa NOTpPENIHOCTH C
K1accu(pUKaIHeH.

Pe3oHaHCHBIH dacToTOMep ¢ HHAWKanMed o MuHHEMyMY. CTpyKTypa NOIpElIHOCTH C
KIaccu(HKaHeH.

9CY muckpetnoro cuera. CTpyKTypa NOrpEIIHOCTH C KiIacCH(UKammei.

9CY ¢ NOCTOSHHOH NOTPEeINHOCTBI0 B [Hana3oHe u3MepeHHil. CTpyKTypa NOIpemHOCTH ¢
Knaccuukanuei.

5CY CBY muckperHOro rerepoanaupoBanns. CTpyKTypa NOTPEIIHOCTH ¢ KiIacCH(pHKaIHei.

2CY CBY no meroxy neperoca 9acToTsl. CTPyKTypa MOTPEIHOCTH C KIacCH)HKaHEH.

. Bonbtmerp CK3 ¢ mpeoOpa3oBaHHEM SIeKTPHYECKOH OSHEPrHH B TeIUIoByl. CTpyKTypa

MOTPENTHOCTH ¢ KIacCuHuKanmei.



12. BpeMssuMITy IbCHEIA BOTbTMETp. CTPYKTypa HOrPEeNIHOCTH ¢ KiaccH(pUKaIme.

13. BonpT™eTp ABOMHOrO HHTErpHpoBaHus. CTPyKTypa MOTPEITHOCTH C KIacCHQHKAHEH.

14. BonsT™MeTp nopa3psaaHOro KogupoBaHus. CTPYKTypa IOrPEITHOCTH ¢ KilacCH(pHKaIHeH.

15. YacTOTHO — MMITYIBCHBIH BOJIBT™METpP. CTPYKTYpa IOrPEIIHOCTH C KIacCH(pHKaIKeH.

16. KanopumeTpH4eCKHi BaTTMETP C MOCTOSHHOM TemmepaTypod (merox 3amemenus). CtpykTypa
MOrPeITHOCTH C KJIacCH(HKaIHEH.

17. TepMOpEe3MCTUBHBINA BATTMETP ¢ MOCTOM YHuTcTOHA. CTPYKTYypa HOTPEIHOCTH C Kaacchbukammei.

18. TepmoanexkTpudeckuii Bart™MeTp. CTPYKTypa MOTPENIHOCTH ¢ KlacCHbHKalue.

19. VruBepcansHeii ocumtorpad. CrpykTypa morpemHocTH (¢ KiaccHuKauueid) B pexuMax
H3MEpeHHs HHTepBaia BPEMEHH U YPOBHI.

20. Ctpo6ockomuueckuii ocumwiorpad. CTpykTypa morpemsHocTH (¢ kiaccHHKaueH) B pexuMax
W3MepeHHs HHTepBala BpeMEHH H YPOBHS.

21. ITudposoit ocummiorpad. CTpykTypa MOrpelIHOCTH (¢ KIacCHUKaLHEH) B peXUMaX H3MEPEHHUA
HHTEpBaa BPEMEHH H YPOBHS.

22. Apanu3atop ChoekTpa ¢ napauieinbHoM  ¢mibTpanumei. CTpykTypa MOrpemHOCTH (€
KiIaccH(pHKanuel) B pexXAMax H3MEPEHHS 9acTOThI H YPOBHS FapMOHHK.

23. AHaiM3atop choeKTpa ¢ mocienoBareNbHOM ¢miabTpanmeit. CrpykTypa mnorpemsocTd (¢
KJIaccu(pUKanuei) B peXXuMax H3MepeHHs JacTOThI ¥ YPOBHS FapMOHHK.

24. BeruucMTebHBIA aHanmu3aTop cnekTpa. CTpykTypa mnorpemHocTH (¢ KinaccHdukaiued) B
peKHMAaX U3MEPEHHS YacTOThl H YPOBHS FApMOHHK.

25. U3ameputens HeMMHEHHBIX HCKaXkeHU#H. CTPYKTypa NOrpelHOCTH (C KiaccHbuKanuei).

5.3. CamocTonTeabHasn paboTa cTyAeHTOB
CamocrostenbHas  (BHeayauTopHass) paboTa  CTYNEHTOB  BKJIIOYAeT  3aKpelUieHHe

TEOPETHYECKOr0 MaTepHajla IpH MOArOTOBKE K BBINOJHEHHIO W 3aluTe 1abOpaTOpHBIX 3aJaHui, a

TaKXe IpPH BBIIOJHEHWH HHIMBUIYAIbHBIX 3aJaHHi K npakThueckuM 3aHaTHaM u CPC. OcHoBa

CaMOCTOATENBHON pPaboThl HM3yYeHHE TEOPHH II0 PEeKOMEHJOBAaHHBEIM MCTOYHHKAM M KOHCIEKTY

JIEKIIMH, a TAKXKe PELICHHE 331a4:

1. Jlna xnacca TOYHOCTH | ompeAenuTs abCOMOTHYIO, OTHOCHTENBHYI0 H NPHBEICHHYIO
NIOrPEIIHOCTH pe3ynbTara u3MepeHus B Touke X = 4N (B) na npenene uamepenus Xx = 100 B.

2. 3amucaTh BHIP@XEHHE IS OTHOCHTENBHOM IOTPEIIHOCTH Pe3y/IbTaTa H3MEPEHHs, KOrja KIacc
TOYHOCTH BoJIbTMETpa 1,0 mpezcTasien 2-4i1eHHOH (OpMYIIOH, B COOTBETCTBHH C KOTOPOM B TOYKE
x = 3N (B) na npenene m3mepenus Xx = 100 B agmurupras cocrapisomas B 2 pasa Gombie
MYJIbTHILTHKAaTHBHOMN. Bribpats a 1 b.

3. OmnpenendaTh MaKCHMalbHYIO NorpemHocts, ecmd o=0,1N% 1ns 3aKkoHOB paclpejeleHus:
PaBHOMEDHBIH, TPEYTOJIbHBIN, ADKCHHYCHBIH H HOPMAaJILHBIH.

4. OueHuTe CyMMapHYIO NOIPENIHOCTD, 3aJaHHYIO B % 3-Ms ClIy4alHBIMH COCTAB/ISIOMMMH, KaXK/as
H3 KOTOPBIX 3aJlaHa NOBEPHTEILHEIMH I'paHHIaMH ¢ BeposTHOCTHIO 0,95: 0,1*N — pacnpenenena
no HopMameHOMY 3akoHy; 0,2*N — pacmpezeneHa 1o apKCHHycHOMY 3akoHy; 0,3*N —
pacnpeieleHa 10 pPaBHOMEPHOMY 3aKOHY.

5. OneHHTE CyMMapHYIO IOTPENIHOCT, 3aJaHHYIO0 B % 3-MsA CITy4allHBIMH COCTAB/ISIOIMMH, KaXaas
H3 KOTOpBLIX 3ajilaHa [IOBEPHTE/IbHBIMH IpaHHLIaMH C¢ BeposTHocThio (.95 1mBe cocraBisromme
0,1*N u 0,2*N xoppelnHpoBaHHBI H paclpelelieHsl 10 HOPMAIbHOMY 3aKkoHy; omHa - 0,3*N
pacrnpezeneHa o paBHOMEPHOMY 3aKOHY.

6. OueHHTE CyMMapHYIO NOIPENIHOCTD, 3aIaHHYIO B % 2-Ms CJly4alfHBIMM COCTAaBIISIOMAMH, Kaxkaas
M3 KOTOPBIX 3a/laHa JOBEPUTEJIbHBIMH I'paHuIaMH ¢ BepoaTHOCTRIO 0,95: 0,1*N pacnpenenena mo
HOpManbHOMY 3akoHy; 0,2*N pacnpeneneHa IO paBHOMEPHOMY 3akoHy, - u omHod HCII c
IPaHUYHBIM JOBEPHTENBHEIM 3HaYeHHeM 0,3 *N.

7. Man mpubop Toka co mkanod 10 MKA u BHyTpeHHHM conpotusieHHeM 0,1*N xOm. Kakue
HYKHBI IYHTBI 1 kan Toka 1 MA u 1 A? Kakoe Gyzer BX0oHOe compoTHBIeHHE MpHOOpa?

8. Jlan mpubop Toka co mkano# 10 MKA u BHyTpeHHHMM compotuBrerueM 0,1*N kOm. Ha xakue



10.

11.

12.

13.

14.

15.

16.

17.
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19.

20.

.

22.

23,

24.

25.

IMIKAJTBl MOXHO IIOCTPOMTH BOJIBTMETP, H KakKHe JO/KHBI OBITE npH 3TOM J00aBOYHEIE
conporuBienus’? Kakoe GyneT BXogHOE CONPOTHBIIEHHE npHbopa?

Jau npubop Toka co mkanoi 10 MkA u BHyTpeHHEM conpoTupienueM 0,1*N kOm. [Ipennoxure
K&y OMMETpa U HalpsHKeHHE HCTOYHHKA MHTAHHA.

Jlan npubop co mkanoi 100 MB m BHyTpeHHHM compotuBieHHeM 1*N xOwm. Kakue Hyx)HBI
nobasounsie compotBaeHms i mkan 1 B, 10 B m 100 B? Kakoe Gymer BxojaHOe
CONpOTHBJIeHHE MPUOOpa Ha pa3HBIX IIKalaX BOJILTMETpa?’

Jlan mpubop co mxanoit 100 MB u BHyTpeHHHM comporuBiaeHreM 1*N xOm. Ha xakue mkaisi
MOHO TOCTPOMTH aMIIEpPMETp, U KaKue JOJDKHBI ObITh IpH 3ToM myHTHI? Kakoe OyneT BxoaHoe
COMpOTHBIIEHHE TpHOOpa?

Jlan mpu6op co mxanoi 100 MB u BHyTpenHuM conpoTuBieHneM 1*N kOwm. Ilpemnoxure mxamy
OMMETpa H HaNPsHKCHHUE HCTOYHHUKA TUTAHHUA.

C Kakoii MHHHMAIbHOM OTHOCHTEIBHOH NOTPEHIHOCTBIO MOXHO HM3MEPHTh HMHTEPBAl BPEMEHH
0,1*N Mc, ecnu dacToTa CYeTHBIX HmmyabcoB | MIm.  Merox mmckperHoro cuera 6e3
WHTEPIIOJISIIAH.

C xakoli MUHUMAJIbHOH OTHOCHTEIBHON MOTIPEIIHOCTBIO MOKHO H3MEPHTH HMHTEPBAI BPEMEHH
0,1*N mc, ecnH yacToTa cuYeTHhIX HMmynbcoB | MIm.  Merox amckperHoro cuera ¢
HHTEPIIOJIALHEH.

C xakoif MUHUMATBHOM abCOIOTHOM MOTPENIHOCTHI0 MOXKHO M3MEPHTh CABHT (a3kl Ha YacTOTe
10*N I'n, ecim gacTora cyeTHBIX uMIynbcoB | MI'm. Meroa muckpersoro cuera ¢ MIIC. Kakoe
TpeOyeTcs BpeMs H3MepeHHs !

C kakoif MHHUMAaJIBHONH OTHOCHTE/IBHOM MOIPELIHOCTBI0 MOXKHO H3MEPUTH COBHT (ha3sl 5*N” nHa
gactore 10*N I'n, ecu 9acToTa cueTHbIX UMITynbcoB | MI'n. Meron mickpetnoro cuera ¢ MIIC.
Kakoe tpebyeTcs BpeMs H3MepeHus?

C xaxoii MHHMMAaIbHOH abCOMIOTHON NOTPEIIHOCTBIO MOMKHO HM3MEPHTH 3a BpeMs T=1 ¢ cABHT
da3b1 Ha 9acTtoTe 10*N ', ecr 9acroTa cyeTHBIX HMIyIbcoB | MI'n. MeTon auckpeTHOrO c4eTa
C XKECTKOH JIOTHKOM.

C xakoi MHHHMaIBHOH OTHOCHTEIBHOM IOTPEIIHOCTHIO MOXHO H3MEPHTH 3a BpeMs T=1 ¢ ciBur
tazsr 5*N” ma wacrore 10*N I'ii, ecii 9aCTOTa CYUETHBIX mMIyiascoB 1 MI'n. Meroa auckperHoro
cyeTa C KECTKOH JIOTHKOM.

C xako¥f MUHEMAaTbHOH [OTPENIHOCTHIO JHCKPETH3AMA MOXHO M3MepHTh 4YacToThl ION 'mu N
MI'l MeTOIOM JHCKPETHOrO c4eTa IIpH BpeMeHH u3MepeHus 1 ¢?

Kax u3smeputs gactotel N I'Tm u (N-0,01) I'Tx ¢ nomomsio MIIT'? Bribepere  fre,, rpanuynsie
4acTOTHI U nonocy nponyckanud YIIY, onenute fyy,.

Kax wsmeputs gacroty N [T ¢ momompio MITY? Onenute 3Ha4YeHHs 4acTOT IeTEpOAHHA H
HOMEp FrapMOHHKH.

BarTmeTp cpeaHero 3HadeHHs MOIHOCTH Nokasan BenwuuHy +3NaB-MBt. KakoBa ummyabcHas
MOIIHOCTE (MOIIHOCTH B HMITYJIbCE), €CITH CKBAXKHOCTE paBHa 3N?

Kakosa norpemmsocts u3mepenus 4N MBT Ha mxane 100 MBT BarTMeTpom kiacca TourocTtH 1 6Ge3
ydeTa paccorjiacoBaHis B TpakTe?

Kaxosa norpemnocts u3Mepenns 4N MBT nHa mkane 100 MBt Barr™MeTpoMm Knacca TogsocTH 1 ¢
Y4YETOM paccoriacoBaHus B Tpakre, eciu [[=0,1N ?

Crpo6 — mmmynscel GopmupyroTest ¢ maroM cuuthBanus At==TN/360=T/360/N. Uro Gyner Ha
akpane DJIT npu nonaye Ha BXOZ CHHYCOM/IBL, €CIIM YKCIIO BIGOpok k=907

®oHz oueHouHsx Marepuanos (POM) 1is mpoBeseHHs aTTeCTAlMM yPOBHS C(HOPMHPOBAHHOCTH
KOMIIETeHIH# 00yJaromuxcs o JHCIHILTHEE « MeTpOoIorns, CTaHapTH3aI|s B CePTHOHKAIIHS
odopMIIAeTCs OTAETEHEIM JOKYMEHTOM.



6. YY4EBHO-METOJUYECKOE W HH®OPMAIIHOHHOE OBECIEYEHHE

JUCIIAIIIMHBI
6.1. Kuarootecne4eHHOCTH
HauMeHOBaHHE TMTEPATYpPHI: aBTOP, Ton KHUI"OOBECITEUEHHOCTb
Ha3BaHWeE, BUJ H3/IaHMs, H3/1aTeILCTBO W30aHAS | Hanwaue B 3/IeKTPOHHOM KATAIOTE
2BC
OcHoBHas nUTEpaTYpa

1.ITozmaskoB A.Jl. Kypc nekuuii mo OBC Bnl'Y
mucuruaHEe «Metponoras | 2008 http://e.lib.vlsu.ru:80/handle/123456789
pamron3meperus», Yactsl / Bnagum. roc. 1104
vH-T; Bragumup, 2008. 164 c.
2.ITo3zgasaxoB A.Jl. Kypc nexumii o ObC Bal'Y
yucuIaae «MeTposorus H 2009 http://e.lib.vlsu.ru:80/handle/123456789
panmonsmepenus», Yacts2 / Bnagum. roc. 1462
yH-T; Bnagamup, 2009. 124 c.
3.ITo3gaskoB A.Jl., [To3maskoB B.A. 9bC Bnl'Y
BupTryanbHble palHOA3MEPHTEILHEIE http://e.lib.vlsu.ru:80/handle/123456789
npuOOpPhI B KOMILIEKCHL: Y4ebHOoe mocobue / 2015 /4308

Bnamum. roc. yH-T. - Bragamup. - 2015. -
236 c.

JIOmOTHHATEIBHAS TATEPATypa

1.Koporkoe B.C. Merposnorus,
CTaHJapTH3aUMs U cepTHQUKAIUL
[2nexrponHsIt pecypc]: yaebHOe mocobue

9BC «IPRbooks»
http://www.iprbookshop.ru/66391.html

AMHHEB AB., bnoxun AB—
ExarepunOypr: VYpaneckuii ¢enepanbHbIi
yausepcuret, 3bC ACB, 2016.— 204 c.

s CITO/ Kopotkos B.C., Adonacos 2017

A..— Caparog: [IpodobpazoBanue,

2017.— 186 c.

2Ilo3musxkoB  A.JI., Ilosgaskor B.A. 9BC Bal'y

MonenupoBaHHe aJlrOPUTMUYECKHX METO/I0B http://e.lib.vlsu.ru:80/handle/123456789
OIpele/IeHHs] TMapaMeTpoB pamuocursanos.| 2012 /2383

[TpakTuxkym™m / Bnagum. roc. yH-T; Bragumup,

2012. 114 c.

3.ITo3musxoB A.Jl. Kpefitoreie cucremsl PXI ObC Bnl'Y

JUIL KOHTPOJIS, MCIBITAHHA W MOHHMTOPHHIa http://e.lib.vlsu.ru:80/handle/123456789
pamHo-ammaparypel: y4e6. mocobme /| 2010 |/1862

Bnagum. roc. yH-T. — Bnamgmmup: Pen.-

u3gar. xommieke Bal'y, 2010. - 118 c.

4. AMUHEB A.B. Mertponorus, SBC «IPRbooks»

CTAaHJApTH3amUs ©  cepTHQHUKalUi B http://www.iprbookshop.ru/65945.html
TeIeKOMMYHUKAITHOHHBIX cHcTeMax

[DnexTponHslH pecypc]: ydebHOe mocobue/ | 2016




6.2. IleprnoauvecKre H3IAHHA
OTevyecTBeHHbIE KYPHAJIbI:
e PanworexHHKA;
e PamWoTexHHKa H 3JIEKTPOHHKA:
e [Ipubopb! B TEXHHKA SKCIIEPHMEHTA,
e [ludposas 06paboTKa CHTHAJIOB.
PedepaTuBHbIE JKYPHAJIbI:
e PanuoTexHHKa,
e DIeKTPOHHKA.
3apy0exHble Ky pPHAJIbI:
e IEEE Transactions on Communications;
e IEEE Transactions on Signal Processing;
e IEEE Transactions on Instrumentation and Measurement.

6.3. UaTepHET-pecypchl
«IPRbooks» http://www.iprbookshop.ru
3BC Bal'Y http:/e.lib.vlsu.ru
http://www.studentlibrary.ru
http://znanium.com/bookread2.php?book
www.insruments.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIEYEHHWE JHCIMIIINHBI

JIns peann3aluy AAHHOM AMCLAIUIMHBEI HMEIOTCS CHEIHAIbHEIE IOMCIICHHA JUIA IPOBEICHUS
3aHATHH JEKIMOHHOTO THIA, 3aHATHH MPAKTHYeCKOro/1abopaTopHOro THIA, TPYINNOBEIX H
MH/MBH/IyaIbHBIX KOHCY/IBTAI[MH, TEKYINEro KOHTPONS H MPOMEXYTOYHOH aTTeCTalHH. a TaKKe
IOMEINEHMs Ul CAMOCTOATEIbHOM paboTh (ykazaTh HEOOXOAUMOE).

MartepHanbHO-TEXHHYECKOE obecrnieueHue JCITATLTHHE] BKJTIOYAET: KaeapaTbHbIe
MyIbTHEMeIHiHBIE cpeacTsa (aya. 301-3 u 335-3); HaGoph! craioB K JekuusM (ot 25 1o 40 craios
K KKIOH JIeKIMH), 00OpyJoBaHHE CIELHATM3HPOBaHHOH maboparopud (504-3) mo IMCHMIUIHHE
"Mertponorus, crauaprusamus u cepruduxamus’ (MCC); KOMIBIOTEpPHI CO CHEUHATH3HPOBAHHBIM
IPOrpaMMHBIM 00ecTiedeHHEM BUPTYATIbHBIX MPUOOPOB.
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INpencenarens komuccun Huxurun O.P., 3aBexyrompuit kadbeapoii

JIMCT NEPEYTBEPXJAEHUS
PABOYEM [TPOTPAMMBI [IPAKTUKH

Pabogasg nporpamma oqo6pena Ha 20 A1 12044 y4eOHBIH roja
INpoTrokon 3acenanus kaheapsi No / ot /L5 «’g/rona
3aBenyromui kadenpoii = %fc,- £r %f?f»Z{if?f//

Pabouas nporpammMa ogo6peHa Ha 204 12047 yueOHbIH roga
TTpoTokon 3acenanms kaenpst No [/ orAZ L Aopa

3ageayrommii Kadeapoi %,/ ' &7 f%/é}’ arés” /4

Pabouas nporpamMma ogoGpena Ha 20 /20 y4eOHbI# roma

INpoTokon 3acenanus kaheapsr Ne oT roga

3apexyromuit kadeapoii




