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1. IIEJIA OCBOEHMSI JUCHIATLIMHEI

lenbto ocBOeHHS IHCUMIUIMHBI "MeTponorus u PaguoH3MEPEHHUS" ABIIAETCA dopMHupoBaHHE
o01menpodecCHOHANBHEIX KOMIETEHIHH B COOTBETCTBHH C TpeboBanmsMu  PI'OC, obyyas
CIEIIHATACTa B 00IacTH  METPOJIOTHYECKOTO OOECHEYeHHs, TEXHHUECKHUX U3MEpEHHH,
CTaH/@PTU3AIMM M CePTH(UKAUMH NPHMEHHTENLHO K 3ajadaM pa3paGoTKH, MPOX3BOJICTBA H
3KCIUTyaTallMH PATHOTEXHHYECKHX CPEICTB.

3amauu:

1. M3yyeHne OCHOB METpOIOTHH,
XapaKTEPUCTUK LIeTed, CHTHAJIOB.
2. U3yyeHHe NpPHHIMIOB JEHCTBHS, TEXHUYECKHX M METPONOTHIECKHX XapaKTEPUCTHK CPEICTB
H3MEPEHUH.

3. ®opMHpOBaHWE IPAKTHIYECKMX HABBLIKOB BHIMOJHEHHS H 00paboTKM pe3yNnbTaTOB H3MEPEHHH,
OLCHKM IIOIPEIMTHOCTH H3MEPEHMH.

4. O3HaKOMJIEHHE C OCHOBAMH CTAH/APTH3ALHMHA U CepTHUKAINA CPE/ICTB M3MEPEHHH, ¢ METONAMH
olecrieYeH s €AUHCTBA H3MEPEHUI H COOTBETCTBYIOMEH HOPMAaTUBHOMN JOKYMEHTAIUEH.

OBJIAZICHHE METOHaMH M CpeacTBaMUA HU3MEPEHUS IIapaMeTpoB H

2. MECTO JUCIUILIUHEBI B CTPYKTYPE OIIOII
Jucuunmaa «MeTpoorus ¥ paguou3MepeHHs OTHOCHTCS K 6az0BBM JucourmHaM — b1.0.14.

3.IUVTAHUPYEMBIE PE3YJIbTATHI OBYYEHUA ITO AUCIHUILIMHE
IInasnpyemeble pesymbrarsl 06yd4eHHSs MO NUCHMILIAHE, COOTHECECHHBIC C [IITAHHPYEMBIMH
pesyastatamu ocBoerns OITOIT (koMIeTeHIMAMY U HETAKATOPAMHE JOCTHXEHHS KOMIICTEHITHIA )

DopMupyeMeie IInanupyemsle pe3ynpTaThl 06ydeHNs N0 THCLUAIUIAHE, Haumenopanune
KOMIICTEHITHH B COOTBETCTBHH C MHAUKATOPOM JAOCTHKEHHS OIIEHOYHOT0
(kox, comepxaHue KOMIIETCHIIHH CpeicTBa
KOMIICTEHIIHH ) WHpuxarop noctmxenns) Pesynbrarte! 06yuerns mo
KOMIIETEHIIMH JMCLHILTAHE
OIIK2: OIIK-2.1. 3uaer 3HaeT: MeTOxBI H3MepeHus | TecTOBBIE BOIPOCH
Cnocoben MeTOoABI 006paboTKu U BPEMEHHBIX HHTEPBAJIOB U [TpakTuko-
CaMOCTOSITENILHO IIPEICTaBICHUS (ha3oBBIX CHABHTOB, YaCTOTHI | OPHEHTHPOBAHHOE
IIPOBOJHTE PEe3yJIbTaTOB HpPH H MOIIHOCTH CHTHAJIa; 3aJlaHKe
SKCHEPUMEHTANLH | AKCIIEPUMEHTATHLHBIX METOABI HCCIEA0OBAHHSA KonTpomsnas
bI€ HCCIIEIOBAHUS U | HCCIIEAOBAHUNX ¢dopme1 1 ciekTpa pabota
HCIIOIIB30BATH IIPOIIECCOB CUTHAJIOB,;
OCHOBHBIE IIPHEMB] | IIPOXOKIACHASL METPOJIOTHYECKHE
006paboTku u CHTHAJIOB Yepe3 XapaKTEepUCTHKU IPUOOPOB,
IIPEACTaBICHUSL pa3IAIHbIE OCHOBHEIE TIPHEMBI
MOTy9€HHBIX paTMOTEXHUUECKHE o6paboTku u
JaHHBIX CTPYKTYPBL IIPECTABICHHUS
OIIK-2.2. YMmeeT NOJIy9EHHBIX JAHHBIX,
CaMOCTOSTENILHO IIPHHIUTIE! pabOoTE]
BEITIOTHATE PalHOM3MEPHUTETBHEIX
HabmoneHus 1 IpabopoB;
U3MEPEHHUS NIPH YMeerT: BBIIOIHATE
SKCIIEPHMEHTANBHBIX SKCIEPUMEHTAIbHBIE
HCCIIEIOBAHUSX B HCCIIETOBAHUS U OIIEHMBATh
J1ab0paTOPHBIX NOTPENTHOCTH U3MEPEHMIL;




YCIIOBHAX
OIIK-2.3. Brnageer
HaBBIKAMH U3MEPEHUS
I1apamMeTPOB
PaIHOTEXHUYECKUX
IPOLIECCOB H
obpaboTkn
TIOJTYYECHHBIX 3HAYCHHUH

IpUOOPEI;

Brnaneer maBbikamm
H3MepeHus, 06paboTKu U
IpEACTaBICHUA
MOJY4CHHBIX JAHHLIX.

CaMOCTOATEIIBHO BI:IGHpaTB

I1IK-1: Cnocoben

IIK-1.1. 35aeT ciocobml

3HaeT NPHHIIATIEI

TecToBEIe BOIPOCHI

OCYILIECTBIISTE TECTHPOBAHH CIOXKHBIX | TEXHHYECKOTo ITpakTuko-
TEXHHIECKOE dyHKIHOHANBHBIX y3108| OCTYKHBAHMS 5 OPMEHTHPOBAHHOE
obcnyxuBaHHe PaTuO3IEeKTPOHHOM gﬂaﬁggzsggmmon 3aJaHue
PaaHO3IEKTPOHHOM | almapaTyphl. VMeeT 0CyImecTBIATS KonTtponsHas
anmnaparypsl [IK-1.2. YMmeer e netas paboTta
HCIONB30BaTh o6CiyxuBaHHe
HU3MEPHUTEIBHOE paﬂp]oaneKTp()Hﬂoﬁ
obopynoBanue I anmaparypsl.
PETYIMPOBKH CIOXHEIX | Braneer HaBekamu
(QYHKIUOHAIEHBIX Y3/0B| TEXHUYECKOE
PagHO3IEeKTPOHHOM obciyxuBaHue
anmaparypbl panuo3IeKTPOHHOM
I1K-1.3. Bnageet anmnapatypsl
HaBEIKAMH PETYITHPOBKA
CIIOKHBIX
(QYHKIMOHATBHEIX Y3108
PaanoO3IEKTPOHHOM
annapaTypsl
4. OFBEM U CTPYKTYPA JUCHUILTIUHBI
TpynoeMKOCTh TUCIMTUINHEL COCTABNIAET 4 3a4ETHEIE IUHHITLI (144 gaca).
TemaTuuecknii mian
tdopma 00ydenns — ounasn
Konrakraas pa6ora
o obydaromuxcs ¢ DopMmsl
= IeJIarory4ecKuM - TEKYIIEro
& 3 paboTHHKOM E KOHTPOJIS
Ne HaumenoBanue tem u/nu 5|2 ° ° S S yCIIEBAEMOCTH,
s pa3zenoB/TeM gl o g = ’E 5 = @ ¢dopma
AUCIATLIAHEL S E = § E &E|288 5 & TIPOMEXKYT.
¢ % = B §L§ §E§ 2 aTTecTaluu
il S e
5| S =
1 |Pons u3Mepenwmit u Metponoraa| 6 | 1 | 2
Mertponorugeckue
p. XapaKTepUCTHKH M IIOBEpka | 6 | 2 | 2 | 2 4 1
CPEACTB U3MEPEHHIA
3 ITorpemuocTa u3Mepenuii G Bl 2
4 O6paboTka pe3ynsTaToB 6| 4|2 2 4 1




H3MEpEHH |
5 |Mertonas! u cpencTBa u3Mepenwit| 6 | 5 | 2
6 H3mepenne BpeMeHHBIX 6162 2 4 1 2 Peittunr
HHTEPBATIOB H (ha30BbIX CABHIOB KOHTpOIb Nel
7 | Wsmepenwue wactoTeicurgana | 6 | 7 | 2
8 AHaIOroBBIE BOJIBTMETPEI 6 (8|2 2 -+ 1 2
9 I{ndpoBble BOIBTMETPEI 69 |2
10 | Msmeperue MomHoOCTH curHana| 6 |10 2 | 2 4 1 2
[y Ocnumnorpagsr 6 |11 2
12 | Amanmu3aTophl cniekTpa curHana | 6 |12 2 | 2 4 1 2 Kogﬁgﬁ%ﬂ
13 Hsmepenue XapakTepUCTHK | | 4
uenei
14 | Usmepenue yctpoiicteH=a CBY | 6 |14 | 2 | 2 4 1 2
I'CH - roc. cucrema
15 obecneyenns eMHCTBA 6 [15] 2
HA3MEpPEHHH
16 | OcHoBHI cTaHmapTH3anmu BP® | 6 [ 16| 2 | 2 4 1 2
17 | Ocuosrl ceprupuranmu B PO | 6 |17 | 2
W3mepenune napameTpos u Petituar
- yIpaBieHHe KadecTBoM PDA 68y 2t 2 5 1 2 KOHTpoJIb Ne3
Bceero 36| 18 | 36 18 Ox3amen (26)
Hanwaue B nucnunmae KIT/KP -
Htoro mo mucuunivne 36| 18 | 36 18 JK3ameH (26)

Conep:xanue JIeKIHOHHBIX 3aAHATHI 10 JACHHILIHEE

Tema 1. Pob usmepenuii n merposoruu

OcHoBHBIE TOHATHA MeTponorun. Cpencrsa usMepeHuid. IIpeaMer W 3a1aud IUCHHTUIHHEL
Pos n3Mepennit B HaydHBIX pa3paboTKax ¥ B IPOMBIILIEHHOM IIPOU3BOJICTRE.

Tema 2. MeTpoioradeckue xapaKTepHCTHKE H NOBEPKA CPEACTB H3MEPEHH

Knaccudurkamus PUIT (pagmonsMepuTensHEIX npubopos). IToarpynmsr U BHmel TpHGOPOS.
TlonsTie o mepax, stanoHax, o6pasHOBBIX H paboumx cpeactBax usMmepenuit. [loBepka cpezcts
u3MepeHuii. [ToBepounsle cxeMsl.

Tema 3. IlorpemHocTn u3mepenwnii

Krnaccupuxanus morpemmocredt: cnydaiinele w CHCTEMATH4YECKHe, METOJUYECKHE U
MHCTDYMEHTAIBHBIC, — CTATHYECKAE U JMHAMAYECKHE. 3aKOHBL paclpedeleHHs CIIydaitHOH
MOrpemmHocTH.  HopMupoBaHWE — HHCTpYMEHTANBHOM  IIOTPELIHOCTH, Opeaen  AOIMYCTHMOM
NOTpemHOCTH. OCHOBHas W JIOTOJIHHTENbHAS TOTPEIIHOCTE H  CIOCOOBI HX IIpECTaBICHHUS.
Cymvuposanne morpemHocreif. PacyeT MOrPemIHOCTH KOCBEHHBIX H3MEPEHHH MO MOrpelHOCTAM
MPSAMBIX H3MEPEHUH.

Tema 4. OO6paGoTka pesyanTaToB H3MepeHmii

llomroToBka ®W TpoBeleHHME SKCTEPHMEHTa. 3amuch pe3ynbTaToB, okpyrieHue. CrocoOb
YMCHBIICHHS IOIPEINIHOCTEH. YYeT HEMCKIIFOYEHHBIX CHCTEMATHUECKHX norpemsocteit  (HCII).
Unentudpuxanms QopMbl 3akoHa pacmpencneHHs IIOTPEITHOCTEH, HCKIIOYEHHWE Ipy6hIX
norpemHocTedt. OGpaboTka pesynasTaToB SKcmepEMeHTa. MeTomuka 06paboTKH pe3yIsTaToB
H3MEPEHHH ¢ MHOTOKDAaTHBIMH HabmogeHusMH. TodYeuHble H HHTCPBATBHEIC OLIEHKH H3MepSeMOi+




BEIMYHHEL

Tema 5. Meroasi u cpeacraa H3MepeHHi

Knaccupuxanms MetonoB mimepenmii. OCoGEHHOCTH AHANOTOBEIX H IUQPOBEIX CPEACTB
u3Mepennd. Kraccudukanms cpeacts maMepeHwuii (PHII). TlpuEmumbl mocTpoeHHs cpencTs
u3Mepernii. CTaTuyeckue XapaKTepUCTHKA. DNeKTPOMEXaHMYeCKHe npubopsl. IllynTe! H J06aBOYHEIE
COIIPOTHBIICHHA.

Tema 6. H3Mepenne BpeMeHHBIX HHTEPBAJIOB H ()a30BBIX CIBHIOB

Merozpl W3MepeHHif BpeMEHHBIX HHTEPBAIOB. VsMepuTemn BpeMEHHBIX HMHTEpBAJIOB.
Mukponponeccopasie  cpeacTBa  m3MepeHmH.  AHanm3 NOrPEIIHOCTEH,  O0YCIOBIEHHBIX
AUCKpeTH3alHer. MeTo/ibl yMeHbIeHHs IOrPEeNTHOCTH IUCKPETH3ALHHY.

W3mepenust pasnocts ¢as. ITorpemmocTs mnpu Ipeo6pa3oBaHUK ¥ YMHOXEHHH 9acTOTEL
Vsmepenns myrem npeoGpasoBanus pasHocTH (a3 Bo BPEMCHHOM HMHTEpBAT W B HANpPKEHHUE.
MuxkponeccopHsie hazomeTpsL.

Tema 7. 3mMepenne 9acToThI cUrHAIa

PezonancHbI 1 mUGbPOBOH METOE M3MEPEHHH YaCTOTHL, KOCBEHHBIE H3MEPEHHUS YacTOTHI 110
[ICpOMYy TIOBTOPEHHMH KaK METOX YMEHBINEHHS [OrPEIIHOCTH UCKpeTH3armu. Pe3oHaHCHEIE
JaCTOTOMEPEL.  JNEKTPOHHO-CYCTHBIE YaCTOTOMEPH JHCKPETHOTO CHeTa. MuxkponponeccopHsie
M3MEPUTEIIM 9acTOTEl M IEPHOJA MOBTOPEHHA. DJIEKTPOHHO-CYETHBIA 9acTOTOMEp C IIOCTOSHHOM
norpemHocTsio. ICY CBY QHCKPETHOTO IreTepoauHHOro npeoGpaszoBarns. 9CY CBY no meroxy
IIEPEHOCYHKA.

Tema 8. AnasroroBnie BOILTMETPBI

Ilapametper  curHamoB.  W3smepenue HanpspkeHusd.  IIpeoGpasoBareqn  mmkoBoro,
CPCAHCBRIIDAMIICHHOIO H CPEIHEKBA/[PATHIECKOIO 3HAYeHHH. METOB! H3MEpEeHHH MepeMEHHOTO U
NIOCTOSHHOTO HANpshKeHMd H TokoB. M3mepenue CK3. CenexTusHbIE BOJIETMETPHL. Mccremosanue
CIIEKTpa CHTHaJIA.

Tema 9. Iludposbie BoanTMeTPhI

[lugpoBEle  BOTBTMETPH NEPEMEHHOTO  HANPSIKEHHS. BpemsauMnynscHble  mudpoBLIe
BOJILTMETPEI  NIOCTOSHHOIO HanpspkeHus. [{udposbie BonsTMeTpel mBOIHOIO HHTETPHPOBAHHA.
Iudposeie BombTMETPHI ¢ mpeobpaszoBaHHeM HanpsHkeHus B dacToTy. I[udpoBhie BOMBTMETpHI
IOpa3spAAHOTo KOAUPOBaHKA. MyIbTHMETpEL

Tema 10. H3mepenne momuocTH CUTHATA

Metonsl m3mepenmit mommoctn Ha HY, BYU u CBUY. ITorpemmHocTy H3-3a HENOIHOIO
COTIaCOBaHHA HCTOYHHKA M HArPY3KM C JMHMeH Nepemaud. BaTTMerpsi KaJIOpHMETPHYECKHE,
TEPMHCTOPHBIE K OOIOMETPHYECKHE, TEPMOITEKTPUIECKHE U IOHJEPOMOTOPHEIE.

Tema 11. Ocumnorpadgnr

Knaccudukanus ocummiorpagos. Ilpuuunun pgedicTeus YHHBEPCAILHOTO OcHHILIOrpada,
CTPYKTypHas cxeMa. Muukaropnrie ycrpoiictsa. I[u(ppoBbie ¥ BLMACTHTELHEIE ocuumiorpadsl, ux
CTPYKTYPhI H 0cobeHHOCTH. [TorpemuocTa u3amMepeHuit.

CrpoGockomrdeckuii ocumorpad, ero OCHOBHBIE XapaKTEPUCTUKH. [IpuHIMD NelicTBHA H
YCTPOHCTBO IIpeobpa3oBaTelis M CTPOGOCKOIMYECKOH Pa3BepTKYL.

Tema 12. Aranu3aTops! ciekTpa cHruaaa

Meroasl ananm3a xonebanmii B 4acTOTHOM 061acTH. AHAaTH3aTOPHI CIIEKTpa ¢ MapaslleabHOMN
(unbTpanmeli. AHATU3ATOPH CIIEKTPa C IOCIET0BATEIHHON unpTpanueii. CieKTpagbHBIN aHamH3 ¢
NOMOMBIO THCKPETHOTO mpeoOpazoBaHus Dypre, OCOOEHHOCTH M OCHOBHEIE XapaKTEePUCTHKH
1 (POBBIX CIEKTPOAHATA3ATOPOB. MeTosI HM3MEPEHUH HENMHENHBIX HCKAKCHMWIA.

Tema 13. H3mepenne xapakTepHcTHK neneii

Merozbl 1 cpe/icTBa M3MepeHH aMILIHTYAHO-4aCTOTHBIX, (pa30-9aCTOTHBEIX M MMIIEHAHCHBIX
XapaKTEPUCTHK PaJHOKAHAIOB, PATHOTEXHUYECKUX YCTPOHCTB H Liene.

Tema 14. U3mepenue yerpoiict Ha CBU

Metozsl u3MepeHnit napameTpoB U XapakTepucTuK Lened Ha CBY. Usmepurensras munus u
©¢ HCNOJR30BaHHE [UIS H3MEPEHHH NapaMeTpoB Harpyskd. I[laHopaMHbie n3Meputerm KCB u
ko3 guunenTos nepenaun. Mamepenne sneMeHToOB MaTpHIBI paccesHus (S — mapaMeTpos).



Tema 15. T'ocynapcTBennas cucremMa ofecrnedenns enaCTBA u3Mepennii (I'CH)

OCHOBEI TOCYIapCTBEHHOM CHCTEMBI OGECHEYEHHS €IMHCTBA usmepenuii (I'CH). Hayungie,
TCXHHYCCKHE, OpraHW3alMOHHBIE M 3aKOHOAATENLHLIE OCHOBBI METPOJIOTHYECKOTO ObecreueHHs.
3anaun u bynknuu TepputopranbHeX [[CM.

Tema 16. OcHoBbI crangaprsamn B PO

l'ocynapcTeenHas cuctema crampaprmarii Poccwmiickolt denepaiuu. OCHOBHEIE NPHHLMIEL U
3aniauy craHnaprusammn cornacko I'CC PO. Bunpl crannapros, npumvensiemsix B Poccriickoit deeparun.
IlopAnok pa3paGoTKu ¥ W3MEHEHHS TOCY/IBPCTBEHHBIX CTAHAAPTOB. |'0Cy IapCTBEH DI KOHTPOJIb ¥ Hazi30p 3a
cobmozieHHeM TpeboBaHHi TOCYJApCTBEHHBIX CTAHIAPTOB. MexayHapoHoe coTpyaHudecTBO Poccuu B
obmactv cranyapTi3aik. [IpuMeHeHre MeXITyHAPOIHBIX ¥ HAMOHATBHBIX CTaHJAapTOB Ha TEPPHUTOPHA
Poccuiickoit @enepanumn.

Tema 17. OcHoBbI ceprudukanun B PO

OcHoBHBle  GyHkimu cepTudukanue u  >QHEKTHBHOCT: €€ NpOBENEHHA. Kparkas
xapakTepucTHka 3akoHa P® «O cepTudukamuu npogykumm u yemyr». Llemd H OpHHIANG
ceprudukamiu. Ilonarue o cucreme ceprudmkanun. OGBEKTH 0643aTEILHON U J06POBOIBHOM
cepraduKanun. Y9acTHHKA H GOpMbI 0653aTeNbHOM cepTUdHKALIH.

Tema 18. Hzmepenne napamMeTpoB 1 ynpapJieHde kagecrsom PIA

PajuosneKTpoRHbIe M TeeKOMMYHUKAHOHHEIE JIEMEHTE, MOYJIH, YCTPOHCTBA, CHCTEMBI
(POA, POC, PTC u ap.). Ilapamerpsi B XapaxTepucTakd. MeToss! u CPEICTBA KOHTPOJIS, UCITBITAHKH,
H3MEPEHHH U MOHHTOPHHIA.

IIpuHIANEL GOPMHPOBAHKA CHCTEM YIIPABICHHSA KadeCTBOM. Cranpapter UCO Ha cucteMsl
yIIpaBJICHHSI KAYECTBOM.

Copepkanne NpaKTHYeCKAX 3aHATHI 110 AUCHUILIHHE

3ansarne 1. Tema 2. MeTponorndeckue XapakTepHCTHKY 1 HOBEPKA CPEICTB H3IMEPECHHIA

Hoarpynme! u Buas! npuGopos. MeTponoradeckue XapaKTepUCTUKH CPEICTB U3Mepenuit (MX
CH). [lonsTHe 0 Mepax, ITaloHax, 06pasIoOBEX U pabouux cpencTBax m3Mepenwuit. [ToBepka cpecTs
u3MepeHuil. [loBepounble cxeMel.

3ansarue 2. Tema 3. [TorpemnocTa H3MepenHit

Knaccupukanms morpemmsocreif: coydaiiHble M CHCTEMaTHYecKHe, METONMYECKHE K
MHCTPYMEHTAJIPHBIC, ~CTATHIECKUE W  JUHAMHYeCKHe. 3aKOHBI pacHpefeNeHHs —CIydaiHON
IIOIPEIIHOCTH.

3ansTue 3. HopMupoBanue norpemsocty, mpezen JOIMyCTHUMOM morpemHocTH. OCHOBHAsA M
AOTIO/IHUTEIbHAS! NOTPEIIHOCTH U CIIOCOOBI HX MPEICTABICHHU.

3anaTne 4. CymmupoBaHue morpemHocTeii. Pacuer morpemsocT KOCBEHHBIX H3MEPEHNH 110
MOTPEIIHOCTSAM MPSMBIX U3MEPEHHIA.

3ansTre S. Tema 4. OGpaGoTka pesynbTaTOB H3MepeHHH

3amuCk pe3y’bTAaTOB, OKPYIJIEHHE. YUYET HEeHCKIIOYEHHBIX CHCTEMATHIECKHX MOTPeITHOCTEH
(HCII). Meronuka o06pa6GoTki pe3ynsTaToB U3MEPEHHH ¢ MHOTOKPaTHBIMH HabIIOACHUSMH.
Todeunsle n HETEpBaIBHEIE OLIEHKH H3MEPIEMOH BenuanHEL McKoueHwe rpyOBIX OTPEITHOCTEMH.

3anaTue 6. Tema 5. MeToxs! u cpencTa m3Mepenuit

ONeKTpOMeXaHWYecKHe MpHOOPHl C  OpeobpasoBaTelIMA. . IIIysTer u no6aBoYHbIE
COIIPOTHBIICHHS.

3ansrue 7. Tema 6. ViaMepeHue BpeMeHHbBIX HHTEPBAIOB U (ba30BEIX CABHIOB

AHamM3  norpemmHocTed, OOyCIOBNEHHBIX — mHMCKperH3aumed.  MeTombI YMEHBITICHUS
IIOTPEITHOCTH JUCKPETH3AIMH.

3anusTre 8. Tema 7. Usmeperne yacToThI curnana

OJIEKTPOHHO-CUETHBIA 9ACTOTOMED C IOCTOSHHOMN norpemHocTbio. CBY OCYU muckpetHOro
TeTepOMHHOTO peobpasosanus. CBY DCY no meToay mepeHoCUmKa.

3anaTne 9. Tema 18. Mamepenne napamerpos u ynpasiieHue kadectBom PDA

PannosiekTpoHHBIC ¥ TEEeKOMMYHHKAIMOHHEIE SIEMEHTEI, MOJTyJIH, YCTPOHCTBA, CHCTEMBL.



IlapameTper u xapakrepuctuku PDA, P3C, PTC. Meroms u CPEJCTBAa KOHTPOJIA, HCIBLITAHHH,
U3MEPEHHN U MOHUTODHHTA.

Conepxanue 1a6opaTopHBIX 3aHATHI 10 AHCHHUILUIHHE

JlaGoparopnan pabora 1. Tema 2. Merponoruyeckue XapaKTepUCTHKA U IIOBEpKa CPEJICTB
U3MEPEHUI

Hoarpymnus: u Buas! npuGopoB. MeTponornyecKre XapaKTepUCTHKH CPECTB u3Mepenuit (MX
CH). [lonsTre 0 Mepax, 3TalloHax, 0GPa3UOBLIX B PaGOYNX CPEACTBAX uiMepenuii. [losepka cpeacts
H3MEPEHUH.

JlaGopaTopnas pa6ora 2. Tema 6. Famepenue 3anepskek B (a30BEIX CABHTOB

Vismepurenu BpeMeHHBIX HHTEDBAIOB W pasHOCTH (a3. MHKpOIPOLECCOPHBIE cpencTsa
mMeperui. Mukpoueccopasle hazoMerpsl. Bupryansabie mpu6ope!.

JIaGopaTopnas pa6ora 3. Tema 7. MaMepeHue 4acTOThI CHTHAJIA

OJIEKTPOHHO-CYETHBIE JACTOTOMEPHI AUCKPETHOIO CUETA. MuxpomnponeccopHbie H3MEPUTEH
YaCTOThI. DIEKTPOHHO-CYETHBIH JACTOTOMEP C IOCTOSHHON OrPEITHOCTHI0. BupTyamsubie IpUOOPEL

JlaGoparopHasn paGora 4. Tema 8. AHalOroBEIE BONIETMETPEI

IIpeobpasoBatenn MUKOBOTO, CPETHEBHIIPAMIEHHOTO H CPEAHEKBAAPATHYECKOTO 3HAYCHHI.
M3Mepenne nepeMEHHOT0 U MOCTOSHHOTO HANPKEHHS.

JlaGopaTopHas pa6ora 5. Tema 8. CenexTuBHEIe BOJILTMETPHI (CB).
Hccnenosanue cnextpa cursana. Bupryansasie CB. [Torpemsoct.

JlaGoparopnas pa6ora 6. Tema 9. Iudpossie BomsT™METpPEI

[lnbpoBbic BOIBTMETPH HOCTOSHHOTO ¥ IEPEMEHHOTO HANPSKEHHMS. BBIYHCIHTEIbHBIC
1rbpoBLIE BOJILTMETPEL BHpTyansHble npuGopsL

Jlaboparopras pa6ora 7. Tema 11. Ocumnorpadsr

ITu¢poBble 1 BEMUCTHTENBHBIE OCHAILIOTPadbl, HX CTPYKTYPhI K 0COBEHHOCTH. [Norpenmoctu
u3MepeHuid. BupTyansabie nprGopsl.

Jlaboparopuas pa6ora 8. Tema 12. Aramm3saTops! CIIEKTpa CHTHAJIa

Mertoapl ananm3a xoneGaHWii B 4acTOTHOM OOJIAacCTH. CrnexTpanbHBI aHATH3 ¢ TOMOIIBIO

JWCKPETHOTO TpeobpasoBatus Dypbe, OCOBEHHOCTH H OCHOBHBIE XApaKTepUCTHKH I pPOBBIX
CIIEKTPOAHATH3ATOPOB.

JlaGoparopnas pa6ora 9. Tema 12. UsMepHTeH HeTMHEHHBIX UCKAKSHHIH (UHN).

AsroHomuble UHU. Bmpryamsusie MTHU. CrektpaibHble u pexkeKTOpHEIe MeToAsl. [lorpemHocTr
W3MEPCHUH.

5. OHEHOYHBIE CPEACTBA JJISI TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTA,
ITIPOMEXYTOYHOMN ATTECTAILIMH 10 HTOTAM OCBOEHUS AACTIUILIMHBI A
YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOM PABOTBI
CTYAEHTOB

5.1. Texymuii KOHTpOAL ycIeBaeMOCTH

PeliTnHr-xonTpoan Nel
1. JlestensHOCTh MO OOECHEYEHHIO €IMHCTBA H3MEPEHHMIA (OEM) ocymecTBisercs B
cooTBeTcTBHH ¢ (JIB):
a) 3axoHoM P® «O6 obecneueHnn enMHCTBA H3MEPEHHI»;
6) IlocTanoBIEHHAME MECTHO# 3aKOHOATEIHLHOM BIACTH:;
B) HOPMATHBHBIMH JOKYMEHTAMH, IPUHAMAEMBIMH Tl'occranpaprom Poccun;
r) PacnopsoxenusiMu npesunenta PO.

2. T'ocymapcTBeHHOE yIpaBIeHHE JESATENHHOCTEHIO o OEU ocymecTsisieT (OB):
a) IIpaBurenscteo P®;

6) AIMUHACTpauus npe3naenTa PO;



B) ['ocynapcreennsii komuter PO mo CTaHJAPTH3ALUH U METPOJIOTHH.

3. IlorpemHocTs pe3ynbTaTa H3MepeH i OrpaHYHBAETCS (AB):
a) IIPEe/IENIOM JI0ITyCKaeMOM OrpeIMHOCTH;
0) pa3pAAHOCTBIO LIKAJIE;
B) KJIACCOM TOYHOCTH IpuGOpa;
I') CpEIHAM apHHMETHIECKAM OTKIIOHEHHEM.

4. Ha MeTponoruaeckyio ciyx0y IpepHATHs BO3IAraloTcs CIeAyIomue 06sS3aHHOCTH (B):
a) YCTAQHOBJICHHE PAIIHOHANLHOM CHCTEMBI FOCYJAPCTBEHHBIX STaJIOHOB,

6) paspaboTka cpeacts u3meperust CH Ui Hy K IpepHSTHS,

B) OpraHm3anus 4 nposeneHue pemonTta CU;

I) yCTaHOBIECHHE NOHATHH METPOJIOTHH, YHH(PUKALMS TEPMHHOB.

5. 'ocynapcTeennsie npueMounsie uenbitaaus CH (ITIW) — 510 ucnbsrtanms (J1B):
a) 06pasuos HoBbIX CH, mpeHa3HAYEHHBIX JUIs CEPHIHOTO BBITYCKA;

6) obpasuos CU, noayexammux BBO3y U3-3a FPAHMIEI TAPTHAMY;

B) HOBBIX CU, CO3/IaHHBIX HA IPEANPHUATHH IS €TI0 HYXII;

r) Bcex CH, BBO3MMEBIX H3-3a MPAHHIIEL.

6. IloBepke momexur (OB):

a) kax el SK3emmutsp CU;

0) xax e Tpetuit sx3emutap CU;
B) KaXKIbli fecaThi sx3emmuap CU.

7. Iloepky CH Moxet ocymecTsiusats (OB):

a) aTTECTOBaHHOE B KAYECTBE MOBEPHUTEN (PUIAYECKOE JTULIO;
0) KkBaMH(QUIMPOBAHHEI HHKEHED;

B) PYKOBOJHTEb METPOJIOTHYECKON CITYKOBI.

8. JlesTeNbHOCTD O H3rOTOBIEHHUIO, PEMOHTY, NPOJAKe 1 npokary CHU (OB):

a) paspelaeTcs IO PEMIEHHIO OPraHOB HCIIOTHHTEIFHON BIIACTH;

6) nmoxBepraeTcs MUUEH3MPOBAHMIO OpranaMu [ 0CyapCTBEHHOM METPONIOrHYECKOi CITyXKOBI;
B) MOXKET OCYMIECTBIIATCS MOOKIM 3aPETHCTPHPOBAHHEIM NPEATIPHHAMATENIEM.

9. Metomideckue morpemuoctu o6ycnobensl (JIB):

a) BHYTPEHHUMH NIyMaM¥ MOJyJICH;

6) BHEIIHAMH HABOKAMH;

B) HECOBEPIIEHCTBOM METO/Ia H3MEPEHN;

I) JOIYIEHASMHY | TPHOIMKEHHAMHY B ypaBHEHHH M3MEPEHHSI.

10. Meronuueckue norpemsoctd u3BecTHE (OB):

a) y»e Ha CTa[IMH NIPOeKTHPOBaHMS IIPpHGOpa;

6) mocne TINATENIBHBIX 3KCIIEPMMEHTATBHBIX HCCIICIOBAHMIA;
B) IIOCJIE IPOBE/ICHHUS TIOBEPKH NpHOOpa.

PedTHHr-KOHTpPOJL Ne2

11. MHCTpYMEHTANBHEIE HOrpemHocTH 06ycnosaens! (JIB):
a) paszbpocom mapameTpos 1eMentos CU;

0) mymMamMu B HEMAEaTbHOCTHIO COCTaBHAIX gacTeit CH;

B) BIIUSIHUEM BHYTPEHHETO CONIPOTHBIIEHUS MpubOpa;



I) JOMYIIEHASMH ¥ IPHOITHKECHUAME B yPaBHEHHH H3MEPEHHS.

12. Ecimu 3akoH pacmpenieNieHHs CIydaiHON TOrpENIHOCTH HEH3BECTEH, TO pEKOMeHAyeTcs
npunuMats (OB):

a) HOPMaJILHOE pacnpeeIcHue;

0) paBHOMEpHOE pacnpee/eHHe;

B) TPEYTOJIBHOE pacipelelicHHE;

I') apKCHHYCHOE pacrpeeeHue.

13. Ecima ciyyaiinas morpemmsocTs o6ycloBiesa rapMOHHYECKol TOMEXOi, TO peKOMEHIYETCs
npuruMars (OB):

a) HOpMaJIbHOE paclpee/cHue;

0) paBHOMEpHOE pacupeelicHHUE;

B) TPEYTOJILHOE pacipe/e/icHHUE;

T) apKCHHYCHO€ pacIpe/ieIeHHe.

14. Ecim crmywadiHas MOrpemHOCTs 0GYCIOBIEHa MHOTMMH IPHYMHAME OJHOTO BECOBOTO
nopsijika, To peKoMeHayercs npuauMarh (OB):

a) HOpMAJIBbHOE pacnpeeIcHHe;

0) paBHOMEpHOE paclpe/ielicHHUE;

B) TPEYTOJILHOE paclpe/IeicHHE;

T') apKCHHYCHOE€ pacIIpe/ieieHue.

15. CucremaTdgeckne NOTPENIHOCTH, €CIHM OHM M3BECTHBI WIM  JIOCTATOYHO TOYHO
ompezeneHsl, cyMMupytot (OB):

a) anrebpandecKy ¢ y4eToM COGCTBEHHBIX 3HAKOB!

6) Momynu 6e3 yueTa 3HaKOB;

B) TEOMETPHYECKH II0]] KOPHEM KBAJIPATHBIM.

16. Cry4alinbie MOrpenHOCTH (CpPeAHEKBAIPATHIECKHE OLICHKH) CYMMUDYIOT
a) Moxysu 0€3 yueTa 3HAKOB;

6) reomeTpuYeCKH MO KOPHEM KBAIPATHBIM C YUETOM KOPPEILALIHAK;

B) F€OMETPHIECKH O] KOPHEM KBAJpaTHEIM Ge3 yueTa KOPPESIH.

17.Mommuocts B Harpyske (P=I*U) onpexensercs no pesyisratam IOPAMBIX U3MEPEHHH TOKa
(I=10,0 + 0,3 MA) 1 Hanpsixerns U=(10,0 + 0,4 B). Kak OpaBAIBHO CIIOXUTH H3BECTHEIE IpeieTbHEIE
3HAYEHHS CITyIalHBIX MOrPEIIHOCTEH M 3amMCcaTh JOBEPUTEIBHYIO IOTPEMHOCTh pesybTara (OB):

a) (100,0 + 0,3 MB1);

6) (100,0 + 0,4 MBT);

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

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

18.Conporusnenne warpysku (R=U/I) ompenensiercss mo pesysbTaram NIpAMBIX WU3MEpPEHUH
toka (1=10,0 + 0,3 MA) u Hanpsxenns U=(10,0 + 0,4 B). Kak npaBUILHO CIOXKUTH M3BECTHEIE
NpeeNbHbIE 3HAYEHMS CIy4YaWHBIX NOTPEITHOCTEH M 3alMCaTh MaKCHMAIbHYKO IIOTPEIIHOCTh
pesynstara (OB):

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

6) (1,0 + 0,4 xOm);

B) (1,0 + 0,5 xOm);

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

19. Yuer MHenuit Bcex 3aHHTEPECOBAHHBIX CTOPOH MpH pa3paGoTke IIPUHATHH CTAaHAAPTOB



JocTrTaeTcs npoueaypoit (OB):
a) 00Cy IeHHs MPOeKTa CTAHAPTa 3aHHTEPECOBAHHBIME CTODOHAMH;
6) aHa/IH32a aHATIOTHYHBIX IIPOEKTOB CTAaH/IapTa;
B) 06Cy:K/IeHHS IIPOEKTa CTaHAapTa pa3paboTIMKaMH.

20.9xoHOMUYECKUMH MOKA3aTeAMH 11pH BeiGope CU spismotcs (JIB):
a) OpIcTpONIEHCTRHE;

6) croumocts CH;

B) BXoAHOe conpotunienue CHU;

I) OpeJenbl U3MEpeHHs IpUGopa.

PeliTHHr-KOHTPOIL Ne3

21. Ilpu6op M3-95 npenrasznagen qus usmepenns (OB):
a) YacTOTHI,

0) HampsOKEHHS,

B) MOIINHOCTH;

r) AUX.

22. Tlpu6op Y3-64 npexnaznade st usmepenus (OB):
a) 4YacTOTHI,

0) HampsKEHHS,

B) MOIOHOCTH;

r) AUX.

23. Tlpu6op B2-38 npemnasnaden ans usmepenus (OB):
a) 4acTOTHI;

0) HampsKEHHS,

B) MOITHOCTH;

r) AUX.

24. TIpubop X1-56

npeaHasHaveH Ui u3Mepenus (OB):
a) YacTOTHI;

0) HampsOKeHHs;

B) MOIITHOCTH;

r) A4X.

25. B nnanasone CBY mosxet pabotats ocmuutorpad (OB):
a) 3aIOMHHAIOLINH;

0) cTpoOOCKOMUYECKHIL;

B) YHHBEpCaJILHBIHA.

26.boree 6picTpoelicTByromuii BosT™MeTp (OB):
a) BPEMSIHMMITYJILCHEIMH;

6) IBOHHOTO HHTETPHUPOBAHHSL;

B) NOPa3pAIHOTO KOJUPOBAHHMI.

27. Jlns xnacca To9HOCTH 1 aGCOMIOTHAS MOTPEIHOCT Pe3yibTaTa u3MepeHus B Touke 50 B
Ha npeaene n3Mepenus 100 B ve qomkna npessimars (OB):
a) 2B;



6) 2%;
B) 1B.

28. MakcuManbHas morpemsocts mt CKO=1% u PaBHOMEPHOTO 3aKOHa paclpeaeieHHus
paeHa (OB):

a) 2%;

6) 1,73%:;

B) 1,5%.

29. Jlng anexTpoMexaHAIecKoro mpubopa co mkanod 100 MB u BHYTPEHHHM COIIPOTHBIICHHEM
1 xOm BEIGpano fno6asounoe conporusienne 9 kOM. Ero mxana crana (OB):

a) 9B;

6) 10 B;

B) 1B.

30. CexTp currana MOXHO Hccienosats (JIB):
a) ocumyutorpadom;

0) aHATH3aTOPOM CIEKTDa;

B) CEIEKTUBHBIM BOJBETMETPOM;

I') M3MEPHTENIeM HEJTHHEAHEBIX HCKAKEHHI.

5.2. IIpoMexyTouHas ATTECTALUSA 110 HTOTaM OCBOECHHS JACIHILTHHEI
Bomnpoce! k 3x3aMeHy

1. Obractu ¥ BUIBI H3MEPEHHH, IPEMEDPEI TIPSAMBIX H KOCBEHHEIX H3MEpPEHHH.

2. CpepctBa u3MepeHUH, HX BEABI 4 Kiaccudukarus PUTI (o ['OCT).

3. Merponorudeckue xapakrepuctuku (MX) CU.

4. I'CH, ee cTpykTypa H HOACHCTEMEL. MeTposornaeckas ciryx6a B PO.

5. l'ocyapcTBennble Hay9HEIE METPOIOrMYECKHE EHTPHI U HX byHKIHH.

6. Bragumupcknit [ICMC u ero gpysxrmmu.

7. IloBepka 1 kamOpOBKa Cpe/ICTB H3Mepenuit. IToBepouHble cXeMEL.

8. TlorpemnocTs METoUYeCKHE, MHCTPYMEHTAIBHEIE K CyOBEKTHBHEIE (C IpUMEpaMH).

9. HorpemnocTa cucTeMaTiyecKue, ApelhoBLIe H CIydaiiHbe (c mpumepamu).

10. 3akoHBI pacmpesneneHus CIyYaWHBIX MOIPEIIHOCTEH (HopmanbHbLA, CTBIOAEHTA, PABHOMEPHEII,
TPEYTOJBHBIA U apPKCHHYCHBIH).

11. IlorpemnocTy aTATHBHBIE B MYJILTHILTHKATHBHbIE (C IIpUMEpaMH).

12. TlorpemnocTH OCHOBHbIE U JONONHATEIbHbIE, CTATHYECKAE ¥ THHAMUYECKHE (c mpumMepamn).

13. IloarotoBka K w3MepeHusM. YaeT MoseH o6beKTa, BEIOOD MeToma, CH.

14. OnenKa morpentHOCTH pe3yIbTaTa MpsiMOro OJHOKPATHOTO H3MEpEeHHs. ‘

15. Onenxa cymMapHOIi ciryuaifHOM M CHCTEMAaTHYeCKOH IOrPEIMHOCTH MHOT'OKPAaTHBIX W3MEPEHHIA.

16. Cratuyeckue xapaktepuctuku PUI, cxembr PUII, MocTOBEIE CXEMBEI.

17. I'ocy napetennast cucrema cranapTusamm Poccuitckoit deneparun. B CTaH[2PTOB.

18. T'ocyiapcTBEHHBINA KOHTPOJIL M HAI30D 38 COOMIOAEHAEM TpeGOBaHHH TOCYIAPCTBEHHBIX CTAHIAPTOB.

19. OcuoBrble Qynkunu cepruduxanmy 1 3GPeKTHBHOCTS ee IIPOBEICHHUS.

20. O6si3arenpras u 106poBonbHast ceprudukamms. Odopmienue cepTrUKaTa COOTBETCTBHA.

21. Jlo6poBonbHas cepraduKaius, ee Ha3sHAYCHHE H OTIMIATETBHEIE OCOBEHHOCTH.

PAZIMOU3MEPEHH A

1. MisMepurens WHTepBaNa BPEMEHH IO METOAY MHCKPETHOTO CYETA. CTpykTypa morpemsHoctd ¢
KIaccH(pUKaIHEH.

2. VisMeputens MHTEpBaIa BPEMEHH 10 METOAY AMCKDPETHOrO CUETa C uHTepnonaauuei. CTpykrypa
HOTPEIIHOCTH ¢ KiIaccUpUKaHeH.

3. Qa3oMeTp C KECTKOH JIOTHKOM C mpeob6pa3oBaHMEM CIBHTa ¢a3sel BO BpeMeHHOM HHTEpBAJL.
Crpyktypa norpemsocT# ¢ Knaccudukanuei.



4. Muxpomnporneccopsslit hasomerp. CTpyKTypa HOrpeLIHOCTH ¢ KiaccuuKaruei.

5. PesonaHcHbl# 9acToToMep. CTpyKTypa HOTPEIIHOCTH C KilacCH(DUKaIHeH.

6. 9CY muckperHoro cyeta. CTPYKTypa MOrpEeNIHOCTH ¢ KIaccHbHUKAIHe.

7. 9CY CBY nuckpeTHOro reteponuHuposanus. CTPYKTypa NOTPEIMHOCTH ¢ KiaccH(puKaiuei.

8. 5CY CBY no Metoxy nepenoca 9acToTsl. CTpyKTypa IOTPEUIHOCTH ¢ KIaccHbHKaIHe.

9. Bombtverp CK3 ¢ mpeofpasoBaHMeM SIEKTPAYECKOH OJHEPTMM B  TEILIOBYIO. Crpykrypa
MOTPEIIHOCTH C Kiaccu(UKamue.

10. BpemstumnynbchbIi BonsT™MeTp. CTPYKTYpa NOrPEIHOCTH ¢ KIacCH(UKAIHe.

11. BonbT™meTp BOMHOTO HHTErpHpoBaHHs. CTPYKTypa MOTPEITHOCTH C KjaccupuKanuei.

12. BonbT™eTp nopaspsasoro koguposanus. CTPyKTypa MOrPEITHOCTH ¢ KIacCHpHKAIHeH.

13. KanopumeTpuyeckuit BATTMETP C MOCTOSAHHON TEMIEPATypoil (METON 3aMeIeHHus). Crpyxrypa
MOIPEITHOCTH C KIaccH(pHKaImei.

14. TepMope3nCTHBHBIH BaTTMETp ¢ MOCTOM YHTCTOHA. CTPYKTYpa MOTpelIHOCTH ¢ KIacCH(UKAIHEH.

15. TepMoanexTprueckuii BaTTMeTp. CTPYKTYpa OTPEIIHOCTH C KIacCH(DHKAIHE].

16. Yuusepcanerbii ocmmmiorpag. CrpykTypa morpemsocts (¢ KIacCHQUKaUeH) B peKAMax
M3MEPEHHS HHTEpBAJla BPEMEHH M YPOBHA.

17. Crpobockommaeckuit ocmmwutorpad. CTpykTypa HOrpemHoCTH (¢ KlaccH¢uKamueil) B pexumax
U3MEPEHUs] MHTEPBANa BPEMEHH H YPOBHI.

18. Ananusatop chekTpa ¢ HapaUleNbHOM — (HIBTpanue. Crpyxtypa morpemnoctH (¢
KJIaccHu(uKanuet) B pexxAMax H3MEPEHHs YaCTOTHI U YPOBHS TAPMOHHK.

19. Aranusatop cmekTpa ¢ [OCHIENOBATENbHOM —(HIBTpAIHEH. CrpykTypa mnorpemsoctH (c
KiaccupuKanne) B peXxxuMax H3MepeHHs JaCTOTHI H YPOBHS FAPMOHHK.

20. BeraucuTenbHEl  aHamm3aTop cruektpa. CTPYKTypa IOTpelnHOCTH (c kmaccupukamuen) B
PEXHMaX U3MEPEHHS 9acTOThI H YPOBHS TAPMOHHK.

21. MamMepuTens HEMMHERHEIX HCKaXeHHH. CTPYKTypa IOrpemHoCTH (¢ KJIacCHU(pHKaITHEH ).

5.3. CamocrosTeabHas paGoTa o6yqaromerocs.

CamocrosrensHas  (BHeayauTopHas) paGota CTYACHTOB  BKIOYAET  3aKpeIlIeHHe
TEOPETHICCKOTO Marepuala TpH MOJArOTOBKE K BBIIONHEHHIO M 3alUuTe JIaGOPaTOpPHBIX 3ajaHuUid, a
TAKKC IIpH BBIIOTTHCHHH HHAMBUIYaIbHBIX 3a/JaHMH K IpakTwdeckuM 3aHaTusM u CPC. OcmoBa
CaMOCTOATENIBHOM DPAbOTHI HM3ydeHHE TEOPHH IO PEKOMEHIOBAHHBIM HMCTOYHHKAM K KOHCIIEKTY
JIEKIHH, a TAKXKE PEeLICHKE 3a/1a4:

1. Jins kimacca TOUHOCTH 1 onpesienuTs abCoMOTHYIO, OTHOCHTENILHYIO M IIPUBEJCHHYIO IIOTPEITHOCTH
pe3ynbTaTa H3MEepeHus B Touke X = 4N (B) Ha npenene usmepenns X = 100 B.

2. 3anucath BBIPRXEHHE IS OTHOCHTEIBHON NOTPENIHOCTH pe3yibTaTa M3MEpeHHs, KOrJa KIacc
TOYHOCTHA BONbTMETPa 1,0 npeacTasien 2-<wIeHHOM POPMYIIOH, B COOTBETCTBUHE C KOTOPOH B TOUKE
x = 3N (B) na npenene usMepenus Xy = 100 B ammuTeBHas cocTapnsiomas B 2 pa3a Gonbme
MYIIbTHIUIHKATHBHON. BBiOpats a u b.

3. OnmpenenuTh MaKCHMalbHYIO IIOTPEIHOCTh, ecim 0=0,1N% I8 3aKOHOB pacnpeneneHus:
PaBHOMEPHBI, TPEYTOJIBHbIH, ADKCHHYCHBIA M HOPMAJTbHBIH.

4. OneHnTe CyMMapHYIO IOTPELIHOCTS, 3aaHHYI0 B % 3-Ms CIIyJallHEIMH COCTABIISIOMIHMH, KaKIas
M3 KOTOPRIX 3ajlaHa NOBEPHTENBHEIMA IPaHUIIaMU ¢ BepoaTHOCThIO 0,95: 0,1*N — pacnpenenena
Mo HOpMalbHOMY 3akoHy; 02*N - pacnpeneneHa [O apkcuHyCHOMy 3akoHY: 0,3*N —
pacipesielieHa 10 paBHOMEPHOMY 3aKOHY.

5. OueHuTe CyMMapHyIO NOIPELIHOCTE, 3aJaHHYIO B % 3-Ms CIly4alfHEIMM COCTABJISFOIMAMM, KaxIas
M3 KOTOPbIX 3a/aHa JOBEPHTEIHLHEIMH IPaHMIAMH C BeposTHOCTHIO 0,95: IBe COCTABISIONIHE
0,1*N u 0,2*N KoppelHpOBaHHB M pPacHpeJeleHsl 10 HOpMAIILHOMY 3aKoHY; omHa - 0,3*N
pacnpezeneHa o paBHOMEPHOMY 3aKOHY.

6. OmeHATe CyMMapHyIO TOrPEIIHOCT, 3afaHHyI0 B % 2-Ms CIIy4aiHBIMHA COCTaBIIIOIUMHY, KaXIas
U3 KOTOPBIX 33JaHa NOBEPHUTENBHBIME IpaHHIaMu ¢ BeposaTHOCTHIO 0,95: 0,1*N pacnpenenera mo
HOpMaTbHOMY 3akoHy; 0,2*N  pacnpeneneHa mo paBHOMEpPHOMY 3akoHy, - u omeoii HCII ¢
T'PAaHUYHBIM JIOBEPUTENIBHBIM 3HaueHHeM 0,3* N,



7. lan npu6op Toka co mkanoi 10 MKA u BHYTpeHHHM conpoTuBienneM 0,1*N kOm. Kaxue myxHB

IIYHTBI 718 mKax Toka 1 MA n 1 A? Kakoe 6yneT BXoHOE COIPOTHBIIEHHE IpHGOpa?

8. lan mpu6op Toka co mxanoit 10 MKA u BHyTpeHHEM comporusrenmeM 0,1*N kOm. Ha kaxue

MKAIGI MOXHO IIOCTPOMTH BOJBTMETP, M KaKWe MOIDKHBI OBITh IIPH 3TOM J0GABOYHbIE
conporuBreHns? Kakoe 6yeT BXoHOE COpoTUBIEHHE IpAGOpa?

9. llan mpubop Toka co mkanoi 10 MKA u BHyTpenHHM compoTuBienueM 0,1*N xOwm. IIpennoxure

10

11.

12.

13-

14.

|4

16.

17.

18.

19.

20.

21.

22.

23.

24.

IOKaTy OMMETPA U HAIPSOKCHHUE HCTOYHUKA ITUTAHUS.

. Har npuGop co mxano# 100 MB u BHyTpennuM conmpotuBieHneM 1*N xOm. Ha kakde mrkael

MOKHO IOCTPOUTEL aMIIEPMETD, U KaKue JODKHEI OBITh OpH 3ToM myHTE? Kakoe 6yaeT BXoxHOE
COIIPOTHBIICHHE IIpubopa’?

C xakod MHHHMAIBHOH OTHOCHTENBHOH IOTPEMHOCTBIO MOXKHO H3MEPHUThH HHTEpPBaJ BPEMEHH
0,1*N Mc, ecad dYacToTa CYETHBIX umiynscoB 1 MI'm.  Metox nmckperHoro cuera 6e3
HHTEPHOJIAIMH.

C xaKod MUHUMATbHOM OTHOCHTENBHOM MOTPENIHOCTBIO MOXKHO H3MEPHTH HUHTEpBAJI BpeMEHH
0,1*N Mc, ecliM d9acToTa CYETHBIX umynscoB 1 MI'm.  Metoa JamckperHOro cuera c
UHTEPIOISIIHEH.

C Kaxoli MHHEMANLHON a6COIOTHOM MOIPELTHOCTBIO MOXHO H3MEPHTH CABHT ¢a3sl Ha wacToTe
10*N I'n, eci gactoTa cyeTHBIX HMIyiIbcoB 1 M. Merton muckperHoro cueta ¢ MITC. Kaxoe
TpebyeTcs BpeMs H3MEpEeH s ?

C xaKko# MHHAMaTbHOH OTHOCHTENBHOM MOTPENTHOCTBIO MOXKHO H3MEDHTH CIBHT dassr 5*N? Ha
yactote 10*N 'y, eciu yacToTa CUETHBIX uMiyibcoB 1 MI'm. Meton muckpernoro cyera ¢ MIIC.
Kakoe Tpebyercs Bpems usMepenus?

C Kako# MHUHMMAIBHOH IIOTPEITHOCTBIO THCKPETH3AIMA MOXKHO m3MepuTh 9acToTel ION 'mu N
MI'T MeTonoM JMCKPETHOTO CYeTa [P BPEMEHH M3MepeHHs 1 c?

Kak u3ameputs vactoter N T wm (N-0,01) IT'r ¢ momotsro MJIT"? Beibepere f.m, rpanudnbie
HacTOTEL M HoJIoCy npomyckanus YIIY, onenwure f,,.

Kax wmsmeputs gactroty N ITu ¢ momomsio MITU? Ouenurte 3HAYEHHS HACTOT reTepoanHa u
HOMEp F'apMOHUKH.

IIpestoxure BecoBhle 3HaueHus sueexk LIAI m1a m3mepeHus HaNpsDKEHUS B JuamnasoHe N
.....1000N MB MeTon0M mOpa3psHOro KoAMpOBaHKS ¢ IOTPEIIHOCTHIO He 6o/ee 0,1 %,

Hemy pasen kosddumment HemmHelinbx uckaxennit (KHU), ecim Bec BTOpOM rapmonuku 4%, a
TpeThel 3%?

Kakoii nomxen GBITH Bec OXHOM, ABYX M Tpex JIOGBIX MO HOMEpY TFapMOHMK JUIS CHUTHANa, Yy
xoroporo KHU=0,1N%?

Bartmetp cpepHero 3HaueHHs MOMIHOCTH mMOKa3anl BenuunHy +3Nab-MBt. KakoBa mMnynncHas
MOIIHOCTH (MOIIHOCTH B HMITYIIbCE), ECIIH CKBAXKHOCTB paBHa 3N?

KakoBa norpemsocts usmepenus 4N MBT Ha mxane 100 MmBT BaTTMETPOM KJIacca TOYHOCTH | 6e3
y4eTa paccoriacoBaHHs B TPAKTE?

Kakosa morpemsocts usmeperns 4N MBT Ha mxane 100 MBT BaTTMETPOM KJIacca TOYHOCTH 1 ¢
Y4E€TOM paccoriacosanus B Tpakre, ecyu [[=0,1N ?

Crpo6 — ummynscel GopMupyroTes ¢ maroM cumThiBaHus A==TN/360=T/360/N. Uro 6yner Ha
skpae 3JIT npu nozjaye Ha BXOM CHHYCOM/IBI, €CIHM YHCIIO BEIGOPOK k=907

(DOHI[ OI€HOYHEBIX MATEPHUATIOB JJISI IPOBEAEHHUS ATTECTAIIHH YPOBHA C(bOpMHpOBaHHOCTIfI

KOMIIETCHIMH 00y4ArOIMXCs 10 AUCIUILHEE «MeTpoords U paTuonsMepeHms» ohopMiseTcs
OTAEIbHBIM TOKYMEHTOM.

6.YYEBHO-METOJWYECKOE W WH®OPMAIMOHHOE OBECIEYEHUE
TACHUTLIAHBI

6.1. KnurooGecneseHHOCTD



Haumenopanue rmreparyper: asrop, Hassarme, Ton KHHUI'"OOBECIIEYEHHOCTD
BHIL H31aHUA, H3J1aTeECTBO M3MaHAA | Hanguwe B 2lIEKTPOHHOM KaTagore
3bC
OcnoBHas muTeparypa
1. Iosmasxor A.Jl. Kypc nexmnmit mo ObC Bal'V

JHCOHUIIIHHE «Memonomx H

http://e.lib.vlsu.ru:80/handle/1234567

M KOMIUIEKCHI: YuebHoe nmocobue / Bnagum.
roc. yH-T. - Bnagumup. - 2015. - 236 ¢.

paguonsMepenus», Yactel / BramuM. roc. yu-; 2005 89/1104

Brnagumup, 2008. 164 c.

2. Iozgasaxos A.Jl. Kype mexuuit mo 2OBC Bal'V

JIACHMILTHEE «MeTposorus u http://e.lib.vlsu.ru:80/handle/1234567
2009

paguon3Mepenus», Yacte2 / BraguM. roc. yu-T; 89/1462

Bragamup, 2009. 124 c.

3. ITo3pusikoB A.Jl., I[To3gasxos B.A. 9bC Bal'y

BupTryansHeie paJHOM3MEPHTELHbIE TIPAGOPEI 2015 http://e.lib.visu.ru:80/handle/1234567

39/4308

JlomonHATEIbHAS TMTEpaTypa

1. Kopotkos B.C. Merpomnorus,
CTaHapTH3alus U CepTHhUKAIUL

IBC «IPRbooks»
http://www.iprbookshop.ru/66391.ht

yauBepcutet, 9bC ACB, 2016.— 204 c.

[OnexTporHbI pecype]: yaebHOE mocobue s 2017 ml

CITIO/ Kopotkos B.C., AdonacoB A.U.—

Capatos: IIpodobpaszosanwme, 2017.— 186 c.

2. IlozgusxkoB A.JI., Ilo3guskos B.A. ObC Bal'yY

MopemnpoBaHie aIrOpUTMHYECKHX METOIO0B http://e.lib.vlsu.ru:80/handle/1234567
ONpENICNICHAA MapaMETPOB  PaJUOCHTHAJIOB. 2012 [89/2383

IIpaxtuxkym / Brnagum. roc. yu-T; Bnagmmup,

2012. 114 c.

3. losmguaxos A.Jl. KpeiitoBsle cucremsr PXI ObC Bal'y

AN KOHTPOIA, MCIBITAHHH W MOHHTOPHHIA http://e.lib.vlsu.ru:80/handle/1234567
panuo-anmnapaTtypsl: y4e6. mocobue / Bnamum. 2010  89/1862

roc. yu-T. — Bnagumup: Pex.-m3nar. xommiekc

Bal'Y, 2010.- 118 c.

4. Amunes A.B. Merpornorus, crangapTasanms 9BC «IPRbooks»

¥ CepPTHUKAIHAL B TENEKOMMYHHKAIHOHHBIX http://www.iprbookshop.ru/65945.ht
CHCTeMax [JNeKTpOHHBIL pecypc]: ydeGHOe 016 Ml

nocobue/ AmuueB A.B., Brmoxun A.B.—

Exarepunbypr:  Vpambckuit  deneparsHbii

6.2. Ilepnoandeckue u3nanns
OTevecTBeHHBIE Ky PHAJIBI:

e PanHoTexHMKa;

* PajuOTeXHUKA U 3IEKTPOHHKA;

* IIpuGopsl H TEXHUKA 3KCIIEPUMEHTA;
e ITudposas o6paGoTka CHTHAIIOB.
PedepaTuBHbIe XKypHAIBI:

e Pamnorexnnka;

e DIEKTPOHHKA.




3apyGexnnie KypHaabI:

¢ IEEE Transactions on Communications:
* IEEE Transactions on Signal Processing;
e IEEE Transactions on Instrumentation and Measurement.
6.3. UaTepHET-pecypcenl

«IPRbooks» http://www.iprbookshop.ru
ObC Bal'V  http://e.lib.visu.ru
http://www studentlibrary.ru
http://znanium.com/bookread2.php?book
www.insruments.ru

www .keysight.com

www.advantest.com

WwWWw.anritsu.com

www.lecroy.com

www.keithley.com

www.fluke.com

www.rohde-schwarz.com

www.tek.com

WWW.Ni.com

7. MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHHE AACHUIIIMHBI

MarepranbHo-TexHIYeCKOE obecnieuenue JVCIUITLTHHEL BKITFOYaET: KaepatbHbIe
MyJbTUMEHHHEIE cpeacTsa (aya. 301-3 u 335-3); HaBGopHI ClIalifoB K TeKIHsIM (ot 25 1o 40 cnainos
IO KaXKIOH JIeKIHH); O6OpyNOBaHHE CIEMHATH3MPOBAHHON naboparopuu (504-3) mo aMcHMILTHEE
«MeTporiorss U paTHOM3MEPEHHS»; KOMITBIOTEPHI CO CIEIHATA3HPOBAHHLIM IIPOTPAMMHLIM OOeCIeYeHHEM
BUPTYaIBHBIX IPHOOPOB.
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3aceNaHus Kadeaper)
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