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1. HEJHA OCBOEHMUS JUCHHUIIIMHBI

Ilean ocBOeHMsI JUCHUIITTHHBI

Jucuuniauaa  "Merponorus W paguousmepeHus’  obecneunBaeT  (opMHUpOBaHHE
061menpoeCcCHOHATBHBIX M TPO(GECCHOHATBHBIX KOMIETEHIHH B COOTBETCTBHH € TpeOOBAHHSIMU
®I'OC. 06yyas crienMaiucTa B 0671aCTH METPOJIOTHYECKOT0 00eCeYeH s, TEXHUYECKMX H3MEPEHHUH,
CTAaHJAapTH3alMd M CepTHQHUKAIMK IPUMEHUTENPHO K 3aJadaM pa3pabOTKH, MPOW3BOACTBA U
SKCIUTyaTal[id PaIAOTEXHUUYECKUX CPECTB.

3agaum:

1. W3yuyeHue OCHOB METPOJIOTMH, OBIIAJIEHHE METOJAMHU U CPEICTBAMH M3MEPEHHUs N1apaMETPOB H
XapaKTepUCTHUK LIENEH, CUIHAJIOB.
O3HaKOMJIEHHME C OCHOBAMH CTaHAApPTU3ALUH U CEPTUDUKALIMU CPEACTB U3MEPEHUM, C METOIaMH
obecrieyeHus €IMHCTBA U3MEPEHUH U COOTBETCTBYIOIIEH HOPMAaTUBHOM JJOKYMEHTALIUEH.
W3yuyeHure MPUHIHUIOB JEHCTBUS, TEXHHYECKHX M METPOJIOTMYECKHX XapaKTePHCTHK CPEICTB
U3MEPEHUN.
4. MdopMHUpOBaHHE TIPAKTHIECKHX HABBIKOB PAOOTHI C PaIMOM3MEPHTEILHBIMU IPUOOPAMH.
5. W3yyeHwe COBPEMEHHBIX METOJOB M IIPUOOpDETEHHE HABBIKOB O00OpabOTKH pe3yabTaToB
HU3MEPEHUH, OLIEHKH MOTPEIIHOCTH U3MEPEHHUH.
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2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII BO

Kypc «MeTpoJiorus U paou3MepeH s» OTHOCUTCS K 6a30BbIM auciuminbam — b1.0.14.

Kypc "Metposiorust 1 paJuou3MepeHns’ OCHOBBIBaeTCS Ha 3HaHMM "Maremaruku', "®usu-
ku'", "CXeMOTEXHMKH  QHAJIOTOBBIX  JJIEKTPOHHBIX  YCTpPOHCTB".  "DIIEKTPOJAMHAMHUKH U
pacnpocTpaHeHus  paamoBoiH", "TeopeTHYeCKMX OCHOB  PaJHOTEXHUKH'. "DJIEKTPOHHKH'.
"MHKpPOIPOLIECCOPHBIX YCTPOUCTB".

3. IINIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUSA 11O JUCHUIIVIMHE

[T1anupyeMble pe3yiapTaTbl OO0y4YeHHS IO JUCLHHUILUIMHE, COOTHECEHHBIE C IIJIAHHUPYEMbIMH
pe3ynsraTamu ocBoeHus: OIIOII
Kon VYposenb |[ImaHupyemblie pe3ysibTaTbl 00y4eHUs 0 JUCHUIUINHE

(GOpMUPYEMBIX| OCBOEHHS (XapaKTE€PU3YIOIIUE dTarbl HOPMUPOBAHUS KOMIIETEHIUH (I10Ka3aTEIN
KOMIIETEHIIMH | KOMIIETEHIIMH OCBOCHHS KOMIIETEHIIUH )

2 J

Crnoco0OeH caMOCTOSTEIbHO IPOBOIMTD YKCIIEPUMEHTATEHBIE
WCCIIEIOBAHMS U MCIIOJIB30BaTh OCHOBHBIE TIPUEMBI 00pabOTKU U
peCTABJICHHUS MOJTYYCHHBIX JaHHBIX

3nams: METOIbI UBMEPEHUS] BPEMEHHBIX HHTEPBATIOB U (pa3zoBbIX
C/IBUTOB, YacTOTHI M MOIITHOCTH CHTHAJIA; METOJIbI MCCJIEOBAHHS
(OpPMBI M CIIEKTPA CUTHAJIOB; METPOJIOTHYECKHE XapaKTEPUCTHKU
npruOOPOB, OCHOBHBIE TPUEMBbI 00pabOTKH U MPEACTaBICHUS
MOJYYEHHBIX TaHHBIX, IPUHIHIBI pabOThl paAMON3MEPUTEIBHBIX
puOOpPOB:

OIIK-2 YacTUYHBIA

Ymemsb onileHHBATh NOTPELIHOCTH H3MEPEHUH, CAMOCTOSTEIbHO
BBIOUPATh IPHOOPBI U TPOBOAUTD IKCIEPHMEHTAIBHBIC UCCIIEI0BAHUS:
Brnaoemv HaBbIKaMU 00paOOTKHU U MPEICTABIECHHUS MOTYYEHHBIX JTaHHBIX




4. OBBEM U CTPYKTYPA JUCHUIIJIMHDbI

OG11ast TPYI0eMKOCTh MCIHMIUIMHBI COCTABIISET 4 3aueTHbIe eMHUIIbI , 144 vaca

Bupl yuedHoit
paboThl, BKIIOYAs

CaMOCTOSTEIbHYIO O6BGMV Dopmbl
é‘_ paboTy CTYJIEHTOB yueOHOH TEKYLIEro
o | 8| uTpyroemxocrs (8 paboThl, KOHTPOJIsI
HaumeHOBaHHE TEM H/HIIN £ o= C IPUMEHEHHEM | YCIIEBAEMOCTH,
No S| 3 yacax) P y
- pasenoB/Tem 2|9 5 5 HHTEPAKTHBHBIX dopma
JIACITUTIIIHHBI 3 = = 2 METO/10B IPOMEIKYT.
| E|8E| &7 (Buacax /%) | arrecTaiuu
| Z2IER|ES = (no cemecmpanm)
v | E & 28| ©
=158 8 &
g | B
= =
1 Posib METPOJIOTHH 6112 0,5/25%
Metposiornueckue
2 XapaKTepUCTHKY 1 ToBepka | 6 | 2 | 2 | 2 -+ 2 2/25%
CPe/ICTB U3MEPEHHH
3 [lorpettHocTH U3MEPEHHUH 6 3|2 0,5/25%
4 O0Opaborka pesybTaTon 6lalal 2 4 5 2/25%
M3MEPECHHH
S |Metoabl U cpejicTBa U3mMepeHuit| 6 | 5 | 2 0,5/25%
6 M3mepenne BpeMeHHbIX 6l6l2| 2 4 5 2/25% Peiitunr
HHTEPBAIOB U (DA30BBIX C/IBUTOB KOHTPOJIb Nol
7 | M3mepenue yactothl curnana | 6 | 7 | 2 0,5/25%
8 AHaIOroBbIe BOJILTMETPEI 6 | 8712 2 4 2 2/25%
9 L1 poBbie BOJIBTMETPEI 6192 0,5/25%
10 |Usmepenune MotnocTH curnanal 6 | 10| 2 | 2 4 2 2/25%
11 Ocuuiorpadpbl 6 |11 2 0,5/25%
12 | Anaymszaropsl criektpa curiana| 6 |12 2 | 2 - 2 2/25% B
KOHTPOJIb No2
3 Msmepenue XapakTepuctuk | o | 13| 5 0.5/25%
nernei
14 | Usmepenue ycrpoiicte HaCBY | 6 |14 2 | 2 4 2 2/25%
['CH - roc. cuctema
15 oOecrieueHust eJIMHCTBA 6 |15] 2 0,5/25%
HU3MEpEeHNH
16 | Ocnosbl crampaprusaun B PO | 6 |16 2 | 2 4 2 2/25%
17 | Ocnosel cepruduxaipu 8 PO | 6 | 17| 2 0.5/25%
18 M3mepenue napamerpoB U 6 181 2 > 4 5 2/25% PediTunr X
ylpaBjieHue KkauecTBoM PDA KOHTpOJIb No3
Beero 36| 18 36 18 22.,5/25% JK3ameH
Hamuuue B qucuunnunne KIT/KP -
MToro no JMCUHUILIMNHE 36| 18 36 18 22,5/125% DJK3aMeH




COJIEPKAHUE JIEKIIHOHHBIX 3AHATUN MO JUCLHHUIIIMHE

Tema 1. Poab MeTposioruu

OcHoBHBIE ToHATHA MeTposorun. CpeactBa u3mepeHui. [Ipeamer u 3anaud JAHCHHUILTAHBL
PoJib u3MepeHuii B HAyYHBIX pa3pabOTKax U B IPOMBIIIJIEHHOM IIPOXU3BO/ICTBE.

Tema 2. MeTposioru4eckne XapaKTepPHCTHKH M NOBEPKA CPEICTB H3MePeHH

Knaccuduxauus PUII (pagrousmeputenbHbIx mpubopoB). [Toarpynmbl ¥ BBl HPUOOPOB.
[lonsiTHe O Mepax, STajloHaX, 0OpasLOBBIX M pabOYMX CpeACTBAX H3MepeHHi. [loBepka cpeiacTs
u3MepeHui. [IoBepouHbIe CXEMBL.

Tema 3. IlorpemHocTu H3MEPEHHH

Knaccupukanuss IMOTPEIIHOCTEH: CllydalHbIE M CHCTEMATHYECKHE, METOJUYECKUE H
MHCTpYMEHTAlbHbIE, CTATHYECKHE M [JMHAMHYeCKMe. 3aKOHbI pacClpelelieHds — CIIy4anHOH
MOrpelmHocTH.  HOpMHpOBaHME  WHCTPYMEHTAIBHOM — IIOIPENIHOCTH,  Hpelen  AOMyCTUMOH
norpemnoctd. OCHOBHasE W JIONOJHHUTENbHAas MOTPEIIHOCTH M CIOCOOBI WX MpPEeICTaBICHHUS.
CyMMHpOBaHHE TOTPEIIHOCTeH. PacueT MOrpemHOCTH KOCBEHHBIX HM3MEPEHHH 10 MOrPEHIHOCTAM
IPSIMBIX U3MEPEHUM.

Tema 4. O6paboTka pe3yJbTATOB H3MEPEHHH

[loAroToBKa M IPOBEJEHHE SKCIEPHMEHTA. 3allMCh pe3yibTaToB, OKpyrieHue. Crocolsl
YMEHbIIEHHs IOTPEINHOCTEH. YdYeT HEeUCKIIOYeHHbIX cucTeMaThdeckux morpemnocredt (HCID).
WUnentudukamus  GOpMbI  3aKOHa  PACHpENCNCHHs — [OTPENHOCTEH, — HMCKmOdYeHHe  rpyObIX
norpemnocteii. O6paboTka pe3yJbTaTOB 3KcIepuMeHTa. MeToauka 00paboTKH — pes3ylbTaToB
M3MEPEHHH C MHOTOKDATHbIMH HaOOACHHSMH. TOYeuHble M MHTEPBAILHBIE OLEHKH H3MEpPSeMOH
BEJTMYUHBI.

Tema 5. MeToabl H CpeACTBAa H3MEPEHHH

Knaccugukanus meTonoB u3MepeHuil. OCOOEHHOCTH aHAJOrOBBIX M UM(PPOBBIX CPEICTB
m3mepenui. Kiaccudukanus cpeacte usMepenui (PUII). [lpunomnel mocTpoeHus CpeaCTB
mMepenuil. CTaTHYECKHE XapaKTEPUCTHKU. DIIeKTpoMexanndeckie mpuOopel. LIyHTh 1 106aBOYHBIE
COIPOTHBIICHHUSI.

Tema 6. U3smepenne BpeMeHHBIX HHTEPBAJIOB H (Pa30BbIX CABHIOB

Meroasl H3MEpeHHH BPEMEHHBIX MHTEpBAIOB. M3Mmepurenu BpeMEHHBIX HHTEPBAJIOB.
MHUKpOIIPOLECCOPHBIE  CPEICTBA  W3MEPEHHH.  AHAIM3  HOTPEHIHOCTEH,  OOYCIOBICHHBIX
JMCKpeTu3arei. MeToAbl yMEHBIIEHHUS TOTPEMIHOCTH JUCKPETU3AIHH.

Msmepennst pasHoctd ¢az. [TorpemHoctd mnpu npeoOpa3oBaHHM W YMHOXKEHMH HaCTOTHI.
Usmepenus myteMm mnpeoOpa3oBaHHs pa3HOCTH (a3 BO BpEMEHHOHW MHTEpBAT W B HArpsHKEHHE.
MukpoiieccopHble (pazoMeTphl.

Tema 7. U3MepeHue 4acTOTHI CHIHAJIA

Pe3oHaHCHBIN U 1H(PPOBOH METOIBI U3MEPEHUH YACTOTHI, KOCBEHHBIE M3MEPEHHUS YACTOTHI 110
IIEPHOY MOBTOPEHHS KaK METOJ YMEHBIIECHHS IOTPENIHOCTH JUCKPETH3aluu. Pe30oHaHCHbBIE
YacTOTOMEPBI. DJIEKTPOHHO-CUETHBIE YacTOTOMEPBI JHCKPETHOro c4era. MHKpOIpOIecCopHble
M3MEPUTENIH YacTOThl W MEPHOJa IOBTOPEHHS. DJIEKTPOHHO-CYETHBIH YacTOTOMED € MOCTOSHHOH
norpemHocteio. JCY CBUY muckpeTHOro rerepoamHHoro npeotpazosanus. JCY CBY no meromdy
HNEePEeHOCYHKA.

Tema 8. AHas10r0BBI€ BOJIBTMETPDI

[Tapamerpsr  curHanoB.  M3mepenue — Hampsokenus.  IIpeoOpasoBarend  MHKOBOTO,
CPEIHEBBINPSAMIIEHHOIO W CPEIHEKBaPAaTHUECKOrO 3HA4eHHH. MeTobl M3MEPEHUH MEPEMEHHOTO H
IOCTOSHHOro HanpspkeHud u TokoB. M3meperne CK3. CenexktuBHblE BOJBTMETpHI. MccnenoBanue
CIIeKTpa CUTHaJa.

Tema 9. lludppoBbie BoabTMETPHI

[{udpoBbie  BOJIBTMETPHI [EPEMEHHOTO HANpPsUKEHHs. BpeMsuMmmynbcHble  IH(POBbIE
BOJILTMETPBI TIOCTOSIHHOTO HampsbkeHHs. L{udpoBbie BOIBTMETPHI JBOMHOIO HWHTETPUPOBAHMS.
[IuppoBbie BOIBTMETPHI ¢ MHpeoOpa3oBaHHEM HampshkeHHs B 4acToTy. LIudpoBele BOILTMETPBI
Opa3psiIHOTO KOAUPOBAaHUS. MyIbTUMETPBIL.



Tema 10. U3mMepeHne MOIIHOCTH CHIHAJIA

Metoasl usmepenunit Momuoctd Ha HY, BU um CBY. Ilorpemnoctn u3-3a HEMOIHOIO
COrJacoBaHMs MCTOYHHKA W Harpy3kd C JIMHHEH niepenadd. BarTMeTpbl KaloOpUMETPHYECKUE.
TEPMUCTOPHBIE ¥ OOJIOMETPUYECKHE, TEPMOSJIEKTPUUECKHUE U MTOHIEPOMOTOPHBIC.

Tema 11. Ocuniiiorpagsni

Kiaccudukanus ocummiorpados. [lpuHIMNI AelCTBUS yHHBEPCAIBHOro —ocuuiiorpada,
CTpYKTypHas cxema. MHauKatopHble ycTpoiicTa. LIHbpoBble M BEIYHMCIHTEIbHbIE OCHHMILIOrpadbl, HX
CTPYKTYpPBI U 0COO€HHOCTH. [lorpeltHoCTH H3MEpPEHUH.

CTpoGOCKOMMYECKHH OCHMILIOrpad, ero OCHOBHbIE XapaKTepuUCTUKH. [IpuHiMn nedcTBHA U
YCTPOMCTBO Ipeobpa3oBateliss U CTPOOOCKOIHYECKON PAa3BEPTKH.

Tema 12. AHaAM3aTOPBbI CNIEKTPa CHIHAJIa

MeToapl aHaTH3a KojleOaHUi B 9aCTOTHOM 00JacTH. AHAJIM3AaTOPbI CIIEKTpa C Hapale/bHON
duabTpalMen. AHaIM3aTOPBl CIEKTPa ¢ MocjieoBaTelbHOM (uabTpanued. CreKTpalbHbli aHaIH3 ¢
IIOMOIILIO JUCKpPETHOTO TpeobpazoaHusi @Dypbe. OCOOEHHOCTH W OCHOBHBIC XapaKTEPUCTHKH
1M(PPOBBIX CIIEKTPOAHATH3ATOPOB. METO/1bl H3MEPEHHH HETMHEHHBIX HCKKCHUH.

Tema 13. U3MepeHne XapaKTEepHCTHK Lened

MeTo/bl U CpPEACTBA M3MEPEHHH aMILTHTYIHO-YaCTOTHBIX, (Pa30-4aCTOTHBIX W MMIIEIAHCHBIX
XapaKTEPUCTHK PaIiOKaHaIOB, PaJMOTEXHUYECKUX YCTPOUCTB U LCTICH.

Tema 14. Usmepenue ycrpoiicts Ha CBY

MeToabl H3MEpEHHH TapaMeTpoB U xapakTepuctuk nened na CBY. M3mepurenbHas JTUHUS U
ee WCIONB30BaHUE I M3MEpPEHUH mapameTpoB Harpy3ku. [lanopamuble u3mepurean KCB u
K02 QHIMEHTOB Mepeayn. Mi3aMepeHne 31eMEHTOB MAaTPHLBI PacCcesaHus (S — mapaMeTpoB).

Tema 15. FocynapcrBeHHas cucTemMa odecnedenus equHcrsa usmepenunit ('CH)

OCHOBBI TOCYNapCTBEHHOM cHcTeMbl obecriedeHus eauHcTBa usMepenuii (I'CH). Hayunere,
TeXHAYECKHE, OPraHM3AlMOHHbIE M 3aKOHOJATENbHBIE OCHOBBI METPOJIOTHYECKOIrO ODECTeyeHHUS.
3anaun ¥ QyHKIHH TeppUTOpUaiIbHbIX LICM.

Tema 16. OcHoBbI cranzapTi3anuy B PO

locymapcTBeHHasl cucrema craHzaprusaimu Poccuiickodt genepannu. OCHOBHbIE NPUHIMIBI H
3aaun crangapmusamn corinacHo ['CC P®. Bump! crannapros, npuMmensieMbIx B Poccuiickolt peneparmy.
TTopsiiok pa3pabOTKU ¥ W3MEHEHHUs TOCYIapCTBEHHBIX CTaHAApTOB. | 0CY 1apCTBEHHBINH KOHTPOIIb U HajI30p 3a
cobumoieHneM TpeGOBaHUM TOCYIapCTBEHHBIX CTaHAAPTOB. MexIyHapoHOe COTpYIHMYECTBO Poccuu B
obnacty cranmaprizaimd. [IpuMeHeHre MeXyHapOJHBIX M HalMOHAILHBIX CTAaHIApTOB HA TEPPUTOPHH
Poccuiickoii denepanuy.

Tema 17. OcHosbl ceprupuxanuu B PO

OcHoBHblE (QyHKUMH cepTudukaiud © d(dexkTuBHOCTE ee mnposeneHus. Kparkas
xapakTepucTuka 3akoHa P® «O ceprudukanuu npoaykuuu M yciayr». Llenmw u mpUHIMIIBI
ceprupukanuu. [lonstrue o cucreme ceptudukaimu. OOBEKTHl 00s3aTeNbHOM M J10OPOBOIBLHOH
cepTuduKaIiy. Y IaCTHUKH U GOPMBI 0043aTEIBHON CEPTHOUKALIUY.

Tema 18. U3mepeHue napamMeTpoB H yIIpaBJjieHHE KadecTBoM PDA

Pasino371eKTpOHHbBIE U TEIEKOMMYHHUKAIIMOHHBIE 3JIEMEHTHI, MOYJIM, YCTPOMUCTBA, CHCTEMBI
(PDA, PDC, PTC u ap.). [lapameTpsl 1 XapaKTEpUCTHUKHA. MeTObI U CPEICTBA KOHTPOJISL, HCIIBITAHUH,
WU3MEPEHUH U MOHUTOPHUHTA.

[Tpunimnel GopmupoBanus cucteM yrpasieHus kadectBoM. Cranmaptel MCO mHa cucrems
yIpaBJIeHUs] KAYECTBOM.

COJIEPJKAHUE NIPAKTHYECKHUX 3AHATHI IO TUCLUIIJIMHE

3ansarue 1. Tema 2. MeTpoJioruyeckne XapaKTepHCTHKH H OBEPKA CPEACTB H3MeEPEHHH

[Toarpynmsl ¥ BUABI IPHOOPOB. MeTpOJIOTHUYECKHE XapaKTePHCTHKU CpecTB u3Mepenui (MX
CH). IlousTHe 0 Mepax, dTajloHaX, 00pa3loBBIX U pabouux cpencTBax u3MepeHui. IloBepka cpeacTs
n3MepeHui. [loBepouHbIE CXEMBI.

3anarue 2. Tema 3. [lorpemHocTu u3mepeHui

Krnaccudukanus MOrpelIHOCTEH: CilydaiiHble M CHCTEMATHYECKHE, METOJMYCCKHE H
WHCTPYMEHTAJIbHBIE, CTaTHYeCKHEe ¥ JUHAMHMYECKHE. 3aKOHBl paclpeleNieHds — CIydalHOH



HOTPEIIHOCTH.

3ansaTue 3. HopMupoBaHHe MOrPEITHOCTH, MPEAEN JOIMYCTUMOM morpemHocTd. OCHOBHAs H
JIOTIOJTHATEIbHAS TIOTPEIIHOCTH M CIIOCOOBI UX NPEACTABIIEHUS.

3ansTue 4. CyMMHpOBaHHE MOTPEIIHOCTEN. PacdeT morpemHocTH KOCBEHHBIX U3MEPEHUH 110
MOrPEIIHOCTSIM MPSIMBIX U3MEPEHUH.

3ansTue 5. Tema 4. Ob6padoTka pe3y/IbTaATOB H3MEPEHHH

3anuch pe3ysbTaToOB, OKPYIJEHHE. YUYeT HEHCKIIIOUEHHBIX CHCTEMATHYECKUX IMOrPELIHOCTEH
(HCII). Metomuka o06GpaGOTKH pe3yJIbTaTOB M3MEPEHHH C MHOIOKPAaTHBIMH HAOIIOJCHHUSIMH.
ToyeuHble U HHTEPBAIbHBIE OIIEHKH H3MEPseMOi BeTMYUHBL. VcKiroyeHne rpyObIX HOTPEMHOCTEN.

3ansTue 6. Tema 5. MeToabl H cpeacTBa H3MEPEHHH

DeKTpOMeXaHHdueckhe TMpuOopsl ¢  mnpeobpasoBarensmu.. IllyHTel M go6GaBouHbIE
COIMPOTHUBIICHHUS.

3anstue 7. Tema 6. U3Mepenne BpeMeHHbIX HHTEPBAJI0OB H (pa30BbIX CABHI0B

AHanu3  IOrpemHocTei, O0OYCIOBIEHHBIX AMCKpeTH3anuedl. MeTonbl  yMEHbUICHUS
MOTPEeLIHOCTH TUCKPETH3AINH.

3ansaTre 8. Tema 7. 3MepeHune 4acToThl CHIHAJIA

DJIEKTPOHHO-CYETHBIA YaCTOTOMEp C MOCTOSHHOM morpemHocTeio. CBY DCY auckpeTHOrO
retepoauHHOro mpeodbpazopanus. CBY DCY no MeTony nepeHOCUHKa.

3ansaTHe 9. Tema 18. H3mepenne mapaMeTpoB H ynpaBjieHHe kayecTBom PIA

PangnosnekTpoHHbBIE U TeIEKOMMYHHUKAIIMOHHBIE 3JIEMEHTBI, MOJYJIM, YCTPOMCTBA, CUCTEMBI.
[Tapamerpsl u xapaktepuctukn PDA, POC, PTC. Metoasl U cpeacTsa KOHTPOJIs, HCIBITAHHH,
WU3MEpPEHH 1 MOHUTOPHUHTIA.

COJIEP/KAHUE JIABOPATOPHBIX 3AHSATUH O JUCHUIIJIMHE

JlaGoparopHasi paGora 1. Tema 2. MerpoJjiornyeckue XapaKTepPHCTHMKH M IOBepKa
CpPeACTB H3MEPEeHHH

[Moarpynmsl ¥ BHIBI TPHOOPOB. MeTpoIoruyeckue XapakTepUCTHKU CpeAcTB u3Mepenui (MX
CH). TlousTHe 0 Mepax, ITajloHaX, 00pa3IOBBIX U pabouyux cpeiacTBax u3MepeHui. [loBepka cpeacTs
U3MEPEHUH.

JlabopaTtopHas paGora 2. Tema 6. H3MepeHue BpeMeHHbIX HHTEPBaJOB H (Pa30BbIX

CABHIOB

M3MepuTenn BpeMEHHBIX HHTEPBAIOB M pa3sHOCTH (ha3. MukpompoueccopHble CpeacTBa
u3MepeHui. MukponeccopHsle pasoMeTpbl. BupTyanbHslie mpubopsbl.

JlabopaTopHas pa6ora 3. Tema 7. 3mepeHHe 4acTOThI CUTHAJ1A

DJIEKTPOHHO-CUETHBIE YaCTOTOMEPHI AUCKPETHOTO cueTa. MUKpPOIpPOLECCOPHBIE U3MEPUTEIIH
4aCTOThI. DJIIEKTPOHHO-CYETHBIA YaCTOTOMED C MOCTOSAHHOW MOIPENIHOCTHIO. BUpTyalibHbIe TPUOOPLL.

JlaGopaTopHasi pa6ora 4. Tema 8. AHa/10roBbI€ BOJILTMETPbI

[Ipeobpa3oBaTenu MHKOBOIO, CPEAHEBBIIPAMIIEHHOIO M CPEIHEKBAAPATUUYECKOr0 3HAYEHHUH.
N3mepeHune nepeMeHHOT0 U MOCTOSHHOTO HAMPSHKEHHUS.

JlabopaTopHas pabora S. CenextuBHble BoJbT™METpHI (CB). MccnenoBanue crekTpa curaaia.
Bupryansasie CB. [TorpemHnocT.

JlabopaTopHasn pa6ora 6. Tema 9. lludposbie BoibTMETpPbI

[{udpoBbie BOJBTMETPHI IMOCTOSSHHOTO W MEPEMEHHOr0 HaNpsHKeHHs. BBIYHCIHUTEIbHBIE
u(poBbIe BOJILTMETPBL. BUPTyallbHBIE IPUOOPBI.

JlabopaTopHas padora 7. Tema 11. Ocunsiorpadgmr

[{udpoBbie U BEIYUCIATENBHBIE OCHHILIOrpadbl, X CTPYKTYpPHI H ocobeHHoCTH. [TorperHocTu
n3MepeHuii. BupryanbHbie mpuOopsI.

JlabopatopHas paborta 8. Tema 12. AHaTH3aTOPBI CIEKTPA CHrHAJIA

Meroael ananmsa konebaHud B 4acTOTHOM o6sacTu. CHeKTpasibHBIA aHAIH3 C ITOMOLUIBIO
IUCKpeTHOro ImpeobpazoBaHuss @ypbe, OCOOEHHOCTH W OCHOBHBIE XapaKTEPUCTHKH IHUPPOBBIX
CIEKTPOaHAIU3aTOPOB.

JlabopaTtopnas pabora 9. M3mepurenu nHenmuuelnpix uckaxenuit (MHW). BupryaibHbie
WHW. CnekrtpasbHble U pexXeKTOpHbIE MeTObL. [TorpemuocTu u3mMepeHuit.



5. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

B mpenomaBaHuM AUCHMIUIMHBL  «MeTpoiiorus ©  paJoM3MEpEeHHs»  HCIOJb3YIOTCS
pasHoo6Gpa3sHble 00pa3oBaTeIbHbIE TEXHOIOTHH KaK TPaJHIHOHHbIE, TAK  C IPUMEHEHHEM aKTHBHBIX
¥ HHTEPAKTHBHBIX METOJIOB OOYUEHHS.

AKTHBHbIE H HHTEPAaKTHBHbIE (pOPMBbI 00y4eHH

C menblo (GOPMHUPOBAHHMSA M Pa3BUTUS NMPOGECCHOHATBHBIX HABHIKOB B y4eOHOM Iporecce
MCIIONB3YIOTC AaKTHBHBIE W WHTEPaKTUBHbIE (OPMBI MNPOBEICHHs 3aHATHH B COYETAHHH C
BHEayJMTOpHOH pa6oToii: (1abopaTopHble paboThI, IPAKTHYECKHE 3aHATHS, KOHTPOJIbHBIC PabOTHL.
CPC). O6beM ayIMTOPHBIX 3aHATHH, MPOBOJMMBIX B HHTEPAKTUBHBIX (opMax. coctapiser 22.5 yaca.

Jlaboparopuble pabOThI BBHIIOJNHIIOTCS B BHJE HCCIEIOBAHMH aBTOHOMHBIX U BHPTYAILHBIX
PanIMOM3MEPUTENBHBIX MPUOOPOB, @ TaKKe H3YYeHHs COBPEMEHHBIX AITOPHTMOB H3MEPCHHH H
06pabOTKH CUTHAJIOB C TIOUCKOM YCJIOBUH ONITHMH3HPOBAHHBIX IIpe0Opa3soBaHuH.

[TpakTHYeCKHe 3aHATHS BKJIOYAIOT PELICHHE 3aJad B MHTEPAKTMBHOM pEXHUME pabOThI CO
ClIELMAIM3UPOBAHHON KOMIBIOTEPHOH porpaMmoi. OObeM 3aHATHIM, TPOBOIMMBIX B MHTEPAKTHBHBIX
bopmax, coctaBisieT 25% 0T ayIUTOPHBIX YacoB.

6. OIEHOYHBIE CPEJCTBA JUISI TEKYLIET'O KOHTPOJIS1 YCIIEBAEMOCTH,
MPOMEKYTOUYHOM ATTECTALIMHA IO UTOTI'AM OCBOEHUSA JUCIHHUIIJIMHBI A
YYEBHO-METOJAUYECKOE OBECIIEYEHHUE CAMOCTOSTEJbHOM PABOTbI
CTYAEHTOB

6.1. KoHTpoJibHbIE BONPOCHI A1 IPOBEACHHS TEKYIEr0o KOHTPOIs.
OB - oauH BapuaHT oTBeTa; /IB — 1Ba BapnanTa oTBETa

Bonpochkl 1751 npoBeeHus 1 peTHAr-KOHTPO.Is

1. JlestenpHOCTh MmO obecrmedeHnio eauHcTBa H3Mepenui (OEM) ocymecTsisiercs B
cooTBeTcTBHH C ([IB):

a) 3akoHOM P® «O6 obecriedeHUH €UHCTBA U3MEPEHUI

6) [TocTaHOBIIEHUSIMU MECTHOM 3aKOHOJATENbHOM BJIACTH;

B) HOPMATHBHBIMHU JIOKYMEHTaMH, IpUHUMaeMbIMK [ occTangaprom Poccun;

r) Pacniopsbxenusimu npesunenta PO.

2. TocynapctBeHHOe ynpaBieHnue aesrenbHocTsio o OEN ocymectsiser (OB):
a) [IpaBurenscTBo PD:

0) AaMuHHKCTpaIus npe3uaeHTa PO;

B) ['ocynapcTBeHHbIl KoMHuTET PO 10 cTaHAapTH3AIMH U METPOJIOTHH.

3. IorpemHocTh pe3ysbTaTa U3MepeHui orpanuduBaetcs (JIB):
a) MpeJIesioM JI0IyCKaeMON OTrPEIIHOCTH;
0) pa3psAHOCTBIO LIKAJIBI;
B) KJIACCOM TOYHOCTH IIpubopa;
') CPeIHUM aprU(PMETHUYECKUM OTKIOHEHUEM.

4. Ha MeTpoJIorHUecKyio CIyxk0y MpeanpHsTHs BO3IArarTcs clieyromue obszannocty (JIB):
a) YCTaHOBJICHUE PAllMOHATIBHON CHUCTEMBI TOCYAapCTBEHHBIX ITAJIOHOB;

6) pa3pabotka cpencts uzmepenus CU a1 Hyx 1 npeanpusTus;

B) OpraHu3alius u npoBeaeHre peMonta CH;

T') YCTaHOBIICHHUE TIOHSITHH METPOJIOTUH, YHUDHUKALIUSA TEPMUHOB.



5. TocynapctBennbie mpuemounbie uenbrranus CU (I'TIM) — sto ucnbitanus ([IB):
a) 06pasioB HOBEIX CU, npeJHa3HaYEHHBIX I CEPUAHOTO BBITYCKa:

6) obpasuo CH, noanexamux BBO3y U3-3a TPAHUIbI TAPTUAMH;

B) HOBBIX CH, CO3/1aHHBIX HA IPEANIPUATHH IS €10 HYXKI;

r) Bcex CU, BBO3UMBIX U3-3a I'PAHHUIIBIL.

6. IToBepke nogexut (OB):

a) kaxapri sx3eMiisip CH;

0) kax el Tpetnid 3x3emiuip CU;
B) KaxKabli gecsaThiit sx3emmuisap CH.

7. Ilosepky CU moxet ocymectisTh (OB):

a) aTTeCTOBAHHOE B KA4eCTBE MOBEPUTENS (PU3NIECKOE JIUIIO:
6) KBaTU(PHUIIMPOBAHHBIA HHKEHED,

B) PYKOBOJMTENIb METPOJIOTHYECKON CITYKOBI.

8. JIedaTenbHOCTh 110 M3TOTOBIEHUIO, PEMOHTY, Ipofaxe u npokary CHU (OB):

a) pa3pelraeTcs 1o PeIICHUIO OPraHOB MCIIOJIHHTEIbHON BIIACTH;

6) moBepraeTCs JHUIEH3HPOBAHUIO OpraHaMy [ 0cy1apCTBEHHOM METPOJIOTMYECKOMH CITyKOBI:
B) MOKET OCYIIECTBIIATHCS TFOOBIM 3apETUCTPUPOBAHHBIM MPEANPHHUMATEIIEM.

9. MeToauueckue MorpetHocT 06ycaosiens! ([IB):

a) BHYTPEHHHMHM LIyMaMU MOJIYJIEH;

0) BHEIITHUMH HABOIKAMH;

B) HECOBEPLIEHCTBOM METO/1a U3MEPEHHUS

I) JIONYUICHUSIMU U IPHOJIMKEHUSIMHU B YPABHEHUH U3MEPCHHS.

10. MeTtoauueckue morpemHocTy u3BecTHol (OB):

a) y)Ke Ha CTaJIuH [IPOEKTUPOBAaHHs IpUOOpa;

6) mocJie TIaTeIbHBIX IKCIIEPUMEHTAIBHBIX HCCIIEI0BAHUM;
B) [10CJI€ TIPOBEICHHUS IOBEPKH ITpHOOpa.

Bomnpoce! 1Jisi mpoBeieHUsl 2 PeHTHHI-KOHTPOJIS

11. UHCTpyMEHTAIbHBIE OTPEHIHOCTH 00ycioBieHb! (/1B):

a) pa3bpocoM mapameTpoB 1emMeHToB CHU;

6) myMamM# U HeHJAeaIbHOCTBIO COCTaBHBIX YacTel CH;

B) BIMSHHEM BHYTPEHHETO CONPOTUBIIEHHs IpUubopa;

I') TOMYIIECHUSMH U MPUOINKEHUSMHU B YPABHEHUHU H3MEPEHHSL.

12. Ecinu 3aKOH paclpelelieHus] ClIydaiHOH NOrpellHOCTH HEU3BECTEH, TO PEKOMEH/YeTCs
npunuMats (OB):

a) HOpMaJIbHOE paclpeieIeHHE;

6) paBHOMEpPHOE pacIipe/Ie/IeHHE;

B) TPEYroJIbHOE pacipe/ielicHHE;

') apKCHHYCHOE paclpeleIeHHeE.

13. Eciu ciyyaitHasi MOrpelrHOCTh 00yCIIOBI€HA FTaApMOHUYECKON [TOMEXOH, TO PEKOMECHIYeTCs
npuHUMaTh (OB):

a) HOPMaJIbHOE PacIpe/eICHUE;

0) paBHOMEpPHOE paclpeeICHHE;

B) TPEYTOJIBHOE paclpeleICHUE;



) apKCUHYCHOE DacIpee/ieHHeE.

14. Eciu ciyyaiiHas TOTPEIIHOCTh OOYyCIIOBJIEHA MHOTMMH IPHYHHAMH OJHOIO BECOBOIO

nopsizika, To pekoMeHayeTcst npuHuMarh (OB):
a) HOpMaJIbHOE pacIpeleIeHHE;
0) paBHOMEPHOE pacIpeeiICHHE;
B) TPEYTOJIbHOE paclipe/ie]IeHHE,
') apKCUHYCHOE pacIpelesieHue.

15. CucreMaTHyecKde MOTPEIIHOCTH, €CIHM OHM M3BECTHBI HJIM  JOCTATOYHO
ornpeneneHbl, cyMmupyot (OB):

a) ajreOpanvecky ¢ y4eToM COOCTBEHHBIX 3HAKOB,

0) Mmoaynu Oe3 ydera 3HaKOB;

B) T€OMETPHYECKHU 01 KOPHEM KBaJIPaTHbIM.

16. CyyaiiHbIe TIOTPEIIHOCTH (CPEAHEKBAAPATUIECKUE OLEHKH) CyMMUPYIOT
a) MOIyJu Oe3 yuyeTa 3HaKOB;

0) reOMETPUYECKH 1101 KOPHEM KBAJIPaTHBIM C YYE€TOM KOPPEIISAIIHH;

B) TEOMETPHYECKH 110]] KOPHEM KBaJpaTHBIM O€3 ydeTa KOPPEISIIUH.

TOYHO

17 MomsocTs B Harpy3ke (P=I*U) ompezensieTcst mo pe3ybTaTaM NPAMBIX W3MEPEHHH TOKa
(1=10.0 + 0.3 MA) u manpspkeruss U=(10,0 + 0.4 B). Kak npaBuIbHO CIIOKUTH H3BECTHBIC NIPEIETbHbIC
3HAYeHHs CIyYalHBIX MOTPENTHOCTEN M 3alKCaTh JOBEPHTEIBHYIO OIPEMHOCTE pesybTara (OB):

a) (100,0 + 0,3 mBT);
6) (100,0 + 0.4 mBT);
B) (100,0 £+ 0.5 mBr);
r) (100,0 + 0,7 mBr).

18.Conpotupnenue Harpysku (R=U/I) ompenensieTcs mo pe3yibTaTaM IpsSMBIX H3MEpPEHHH
toka (I=10,0 + 0,3 MA) u unanpsokerus U=(10,0 + 0.4 B). Kax npaBHJIbHO CIIOKHTH H3BECTHBIE
npejelbHble 3HAYCHUS CIy4alHbIX [OIPEIIHOCTEM M 3alucaTh MaKCHMalbHYIO — IOIPEIIHOCTh

pesyasTaTta (OB):
a) (1,0 £ 0,3 xOm);
6) (1.0 + 0.4 kOm):
B) (1,0 + 0,5 xOm);
r) (1,0 + 0,7 kOm).

19. Vaer MHeHMH BCEX 3aMHTEPECOBAHHBIX CTOPOH MpH pa3paboTKe U NPUHATHU CTAHIAPTOB

JocTuraetcs npoueaypoit (OB):
a) 00CY)KIIeHHsI TPOEKTa CTaHapTa 3auHTEPECOBAHHBIMH CTOPOHAMH;
0) aHaTM3a aHAJIOTMYHBIX IPOEKTOB CTAHAAPTA;
B) 00OCYXJIeHHUs IPOEKTa CTaHIapTa pa3paboTYHKaMH.

20.DKOHOMHYECKHMH MoKa3zareasiMu pu Beibope CU sBisrotes (IB):
a) OBICTPOICUCTBHUE;

6) croumocth CU;

B) BXoAHOe cornpotuBienue CU;

I') Ipeaesbl u3MepeHus npuodopa.

Bonpocs! a5 npoBeieHns 3 peHTHHI-KOHTPOJIA

21. ITpubop M3-95 npennasnaden ans umepenus (OB):



a) 4acTOTHI;

0) HampsLKEHHS,
B) MOIIHOCTH;
r) AUuX.

22. [Mpu6Gop Y3-64 npennasznauen s usmepenus (OB):
a) 4aCTOTHI;

0) HampsHKEHUS:

B) MOIIHOCTH;

r) A4uX.

23. IIpubop B2-38 mpennaszxauen ais usMmepenus (OB):
a) 4acCTOThI;

6) HanpsKEeHUs,

B) MOIIHOCTH;

r) AUX.

24. TIpu6op X1-56 npenHaszHadeH a1 u3mepenus (OB):
a) 4aCTOTHI,

0) HamnpsLKEHU,

B) MOIIHOCTH;

r) AUYX.

25. B mnanasone CBY moxet paborats ociuniorpad (OB):
a) 3aIOMHHAIOIIUH;

6) cTpoOOCKOIIMYECKUH;

B) YHHBEpCAIbHBIN.

26.Bonee 6picTpoaeiicTBYONMH BoIbTMETp (OB):
a) BPEMSUMILYJIbCHBIN;

0) JBOMHOIO HHTEIPUPOBAHUS;

B) MOPa3psAHOr0 KOJUPOBAHUS.

27. Jlns K1acca TOYHOCTH | abCOMIOTHAs MOTPEIHOCTh pe3y/brata u3Mepenus B Touke 50 B
Ha npezese usmepenus 100 B He nomkHa npepbimars (OB):

a) 2 B;

6) 2%;

B) 1 B.

28. MaxkcumanbHas norpemsocts it CKO=1% u paBHOMEpPHOIO 3aKOHa paclpeAcIeHUs
paBHa (OB):

a) 2%:;

6) 1,73%:;

B) 1.5%.

29. lns snekTpoMexaHudeckoro npudopa co mkanoi 100 MB u BHYyTpPEHHUM CONPOTHBIIEHHEM
1 kOM BeIOpaHo q006aBouYHOE compotuBiaeHue 9 kOM. Ero mkana crana (OB):

a) 9B;

6) 10 B;

B) | B.

30. CnekTp curHaiga MoxxHo uccnenoats ([IB):



a) ocuyuIorpagoM;

0) aHAJIM3aTOPOM CIIEKTpa;

B) CEJIEKTUBHBIM BOJIETMETPOM;

I') U3MEPHUTEJIEM HEIUHENHBIX HCKAKEHHH.

6.2. IlpomMe:xyTOYHAS ATTECTALMSA 110 HTOI'aM YCBOCHHS AHCIUTIHHBI
KoHTpo/ibHbIE BONPOCHI K IK3aMEHY

METPOJIOI'UA

= 0PN LR L~
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21.

OG6acTy ¥ BH/IbI H3MEPEHHUH, TPUMEPHI IPSIMBIX U KOCBEHHBIX H3MEPEHHH.

CpencTpa usMepenui, ux Buapl 1 kiaaccuduxarus PUIT (mo T'OCT).

Metponorunyeckue xapakrepuctaku (MX) CH.

I'CH, ee cTpyKTypa ¥ MOACHCTEMBI. MeTponoruueckas ciyx6a B PO.

['ocymapcTBEeHHBIE Hay4YHBIE METPOJIOTHYECKUE HEHTPBI U UX (PYHKIIHH.

Binagumupckuit [ICMC u ero pyHKIuH.

[ToBepka 1 KaTMOPOBKa CPEACTB U3MepEeHHUH. [loBEpOUHbIE CXEMBL

[TorpermHocT METOANYECKHE, HHCTPYMEHTAIBHEIE U CYyOBEKTHBHBIE (C IPUMEPAMH ).
[TorpemHocT cHCTEMaTu4ecKue, ApedpoBbIe U ClydaiHbIE (C IPUMEPAMH).

3aKoHBI paclpefielieHds CIyYaiHbIX MOrpelHocTedl (HopManbHbii, CThIOJEHTA, PABHOMEPHBIH.
TPEyroJIbHbIA U apKCUHYCHBIN ).

[TorpemHoCTH aJJTATHBHBIC ¥ MYJIbTHIUIMKAaTHBHBIE (C IPUMEPAMH ).

[TorpemHoCTH OCHOBHBIE U JIOTIOJHUTENIbHBIE, CTATHYECKHE H TMHAMUYECKHE (C IPUMEPAMH).
[ToaroToBKa K U3MEPEHUSM. Y 4eT MoJiel 00beKTa, Beibop MeTona, CH.

OneHKa IMOTPEeLIHOCTH pe3yNIbTaTa NPsIMOro OJHOKPATHOIO H3MEPECHHUS.

OreHKa CyMMapHOM ClTy4aiHON U CHCTEMATHYEeCKON MOTPEITHOCTH MHOTOKPATHBIX H3MEPEHHUH.
Craruyeckue xapaktepuctuku PUIL cxemsr PUII, MocTOBEIE CXEMBI.

["ocymapcTBeHHas cucTeMa craHzapTusaiiy Poccuiickoi Genepanuu. Bujpl craniapTos.
[ocynapcTBEHHBIM KOHTPOIIb M HA/I30p 3a COOIIOIEHHEM TPeOOBAaHMH IOCYIapCTBEHHBIX CTAaH/IaPTOB.
OcnoBHbIe QYHKIHH cepTHGUKAIMU U 3DDEKTUBHOCTD €€ IPOBEICHHS.

O6s3atenpHas U 106poBosbHas ceptudukarms. Odpopmnenue ceprudpukaTa COOTBETCTBUS.
Jlo6poBosibHast cepTuHKaIvs, ee Ha3HAYeHHE U OTIMYUTEIbHbIE OCOOEHHOCTH.

PAIMOU3MEPEHUA

1.

[N

W

O 09 3 on L

10.

12

13

14.
15
16.

V3MepuTens MHTEpBAa BPEMEHH IO METOLY AHCKpeTHOro cyera. CTpyKTypa MOTPEIIHOCTH €
Kiaccuukanuen.

W3MepuTeNs HHTEPBAJIa BPEMEHH 110 METOIY JMCKPETHOTO cyeTa ¢ MHTepnojsnued. CTpyKTypa
[IOrPEITHOCTH € KJIacCH(UKaLUeH.

dazoMeTp ¢ JKECTKOM JIOTHKOW ¢ mpeoOpa3oBaHHeM cBHra (asbl BO BPEMEHHOM WHTEpBAl.
CTpyKTypa MOTPELIHOCTH ¢ Ki1acCu(UKaHen.

MuxkpomnporieccopHbiit azomerp. CTpyKTypa IOTPELUIHOCTH C KIacCHHKALUEH.

Pe3onaHncHbIM yacToTOMep. CTpyKTypa MOTPEHIHOCTH ¢ KilacCH(UKaUEH.

DCUY auckperHoro cuera. CTpyKTypa MOIPEIIHOCTH € KilacCH(pUKaLKEH.

DCY CBY auckpeTHOro rerepoanaupoBanusi. CTpyKTypa MOrPeNIHOCTH ¢ KJIacCH(pUKaHUEH.

ACY CBY no MeToay nepeHoca 4actotel. CTpyKTypa HOTPEIIHOCTH C KIaccHUKaIuei.
Bometmerp CK3 ¢ mpeobpa3oBaHueM SJIEKTPHYECKOH »dHepruM B TemioBylo. CTpykrypa
MOTPEIIHOCTH C Ki1acCu(UKalueH.

BpemsumiryibCHbIN BobT™METp. CTPYKTYpa HOTPEIIHOCTH C KJIaCCU(BHUKALMEH.

. BonsT™eTp nBoMiHOTrO HHTerpupoBanus. CTpyKTypa HOTPEHIHOCTH ¢ KiIaccH(uKauei.

BoasT™eTp mopaspsiiHoro kogupoBanus. CTpYKTypa HOTPEIIHOCTH ¢ KiIacCuUKaUeH.

. KajjopumeTpuyeckuii BaTTMETp C TIOCTOSHHOM TeMmImeparypoil (Meron 3amemieHus). CTpykrypa

NOTPEIIHOCTH € KJIaCCU(UKALIUEH.
TepMOpe3UCTHBHEIM BATTMETP ¢ MOCTOM YHUTCTOHA. CTPYKTYypa MOTPEHIHOCTH ¢ KiIacCHQUKALKEH.

. TepmoanexTpudeckuit BartMeTp. CTpyKTypa MOrPEIIHOCTH ¢ KIacCu(pUKaueH.

VuuBepcanbHbii ocipiuiorpad. CTpykTypa NOrpemHOCTH (¢ KiaccHuuKaiued) B peKUMax



1z

18.

19.

21.

U3MEPEHUs] HHTEpBaJla BPEMEHU U YPOBHS.

Crpo6ockonmuyeckuii ocuuiuiorpad. CTpykTypa HOIpelIHOCTH (C KiaccH(UKanuei) B pexumax
HU3MEPEHHUs] UHTEPBAJIa BPEMEHH U YPOBHS.

AHanu3arop ChoeKTpa ¢ IHapauienbHod — ¢uibTpanued. CTpyKTypa MOrpemHoCTH (€
kaaccuHKanuei) B pe)KUMax U3MEPEHUS 4aCTOThI M YPOBHs I'aPMOHHK.

AHanu3aTop CIHeKTpa C IociefoBaTenbHol ¢QuiupTpaured. CTpyKTypa TMOTPEIIHOCTH (€
KJIacchpuKanuei) B pe)KuMax U3MEPEHUs YaCTOThI M YPOBHSI TAPMOHHK.

. BoruncnutenpHplii  aHanusatop crektpa. CTpyKTypa MOTPENIHOCTH (¢ KiIacCH(pHKaluel) B

pexuMax U3MEpeHHsl YaCTOThI U YPOBHS FapMOHHMK.
3MepHTeNh HEMHERHBIX HeKaxeHH. CTPYKTypa IOrpelIHoCTH (¢ KiaacCH(HKaKEH).

6.3. CamocTosiTeJibHasi paboTa CTy1eHTOB
CamocrosrenbHas  (BHeaymuTOpHas) paboTa  CTYIEHTOB  BKJIIOYAET  3aKperjieHue

TEOPETHYECKOr0 MaTephaia MpH MOArOTOBKE K BBHINONHEHHIO U 3alIMTE JabOpaTOpHbIX 3aJaHHH. a
TaK)Ke IIpU BBHIIOJHEHHH WHIMBHIYaTbHBIX 3afaHMil K npaktHdeckuM 3aHatusM u CPC. OcHoBa
CaMOCTOSATEJILHOW pabOThl W3ydYeHHE TEOPUH II0 PEKOMEHIOBAHHBIM HCTOYHHKAM H KOHCIIEKTY
JICKLIMH, @ TAaK)Ke pelIeHUe 3a1a4:

1

2.

98]

10.

L,

12.

Jlns  kimacca TOYHOCTH | ONpenenuTb abCONIOTHYIO, OTHOCHTEIbHYIO U TPHUBEACHHYIO
TIOrPEeIIHOCTH pe3yibTara u3MepeHust B Touke X = 4N (B) Ha npenene u3mepenus X = 100 B.
3anKcaTh BHIP@KEHHE Ui OTHOCHTEIBHOW INOTPEHIHOCTH pe3ylbTaTa HM3MEPEHHs. KOorja Kiacce
TOYHOCTH BoiabTMeTpa 1,0 mpeacranieH 2-uieHHOH (popMysIoi. B COOTBETCTBUHU ¢ KOTOPOM B TOYKE
x = 3N (B) na npenene usmepennss Xx = 100 B agauTtuBHas cocrapisiomas B 2 pasa Oosblie
MyJIbTHILTAKaTHBHOU. BpiOpath a u b.

OmnpenenuTs MaKCHMaIbHYIO IOrpemHocts, ecmu 6=0,1N% j1d 3aKOHOB pacrpeeeHus:
pPaBHOMEPHBIN, TPEYTOJIbHbBIA, ADKCHHYCHBIH U HOPMaJIbHbIN.

OLeHHTE CYMMAapHYIO IIOTPEUIHOCTD, 3aJaHHYI0 B %0 3-Msl Clyd4alHBIMM COCTABJIAIOLIMMHE, Kax/as
U3 KOTOPBIX 3ajaHa JOBEPUTENBHBIMH I'paHHIIaMH ¢ BeposTHOCTBIO 0.95: 0,1*N — pacnpejernena
no HopMmaldbHOMy 3akoHy; 0.2*N — pacrnpeneneHa Mo apKCHHycHoMy 3akoHy: 0.3*N -
pacrpe/ieieHa 0 paBHOMEPHOMY 3aKOHY.

OueHnuTe CyMMapHYIO IOTPEIIHOCTD, 3aJaHHYI0 B %0 3-Md ClIy4alHbIMH COCTAB/IAIOIIMMHE, Kaxas
U3 KOTOPBLIX 3ajaHa JIOBEPUTEIBHBIMH I'paHHLIAMH C BeposTHOCTBIO 0.95: naBE CcOCTaBISIOIINE
0.1*N u 0,2*N KoppelIupOBaHHbI W pacCIpeielieHbl 10 HOpPMaTbHOMY 3aKoHy: oaHa - 0,3*N
pacrmpe/eieHa N0 paBHOMEPHOMY 3aKOHY.

OueHuTe CyMMapHYIO MOTPEIIHOCTb, 3aJaHHYI0 B %0 2-Msl CIIy4aliHbIMHM COCTaBJISIOIIMMH, KaxKiast
U3 KOTOPBIX 3a/aHa JOBEPHUTEIbHBIMH I'PaHHLAMHU ¢ BeposTHOCTBIO 0.95: 0.1*N pacnpezenena mo
HopManbHOMY 3akoHy; 0.2*N  pacmpeneneHa mo paBHOMEpHOMY 3akoHy, - u ognoi HCII ¢
IpaHUYHBIM JOBEPUTEIbHBIM 3HadeHueM 0,3*N.

Man npuGop Toka co mkamoid 10 MKA u BHyTpeHHuM conportuBieHreM 0.1*N kOwm. Kakue
HY’)KHBI IIYHTHI 1718 ka1 Toka 1 MA u 1 A? Kakoe Oyzet BXoJlHOe COIIpOTHBIIEHUE Tpubopa?

Jlan mpuGop Toka co mkatoi 10 MkA u BHyTpeHHHM comnpotusieHueM 0.1*N xOm. Ha kakue
IIKaJIbl MOXHO IOCTPOMTH BOJBTMETP, W Kakue JOJDKHBI OBITH HpH 3TOM J00aBOYHBIC
corpotuBiieHus’? Kakoe Oyzer BXoJHOE CONPOTUBIIEHUE Tpubopa?

Jlan npu6Gop Toka co mmkanoi 10 MKA u BHyTpeHHUM conpotuBieHreM 0.1*N kOm. IlIpemtoxure
IIKaJTy OMMETpa U HallpsHKEHUE UCTOYHHUKA [TUTAHHUS.

Jlan nipu6op co mkanoi 100 MB u BHyTpenHUM comportusienreM |*N xkOm. Ha kakue mxaisl
MOYKHO MOCTPOMTH aMIIEpPMETpP, H KaKue JOJLKHBI ObITh IpH 3ToM LIyHTHI? Kakoe Oyaer BXOIHOE
COIpOTHUBJIEHUE TIpudopa’

C xakolfi MUHUMAaJIbHOH OTHOCHUTEIBHON IOrPELIHOCTBIO MOKHO HM3MEPHUTH HHTEPBAll BPEMEHH
0.,1*N Mc, ecad dYacToTa CYeTHBIX HMmyiabcoB | MIm.  Metox auckperHoro cyera 0Oe3
MHTEPIIOJISILIHIHN.

C xaxkoifi MUHUMAJIbHOW OTHOCHUTEIBHOW IOTPELIHOCTHIO MOXKHO H3MEPHTh HMHTEPBAJ BPEMEHH
0,1*N m™Mc, ecnmd dyacToTa CYeTHBIX HuMIylbcoB 1 MIn.  Merton auckperHoro cyera ¢



HUHTEPIIOJIALIMEH.

13. C xaKoif MHHHMAaJIbHON abCOJIFOTHOM MOTPEITHOCTHIO MOKHO U3MEPUTH CIABHUI (a3l Ha 4acToTe
10*N T'm, ecid 9acToTa CYeTHBIX MMIIyIbcoB 1 MI't. Metox muckpersoro cuera ¢ MIIC. Kakoe
TpebyeTcs BpeMs U3MepeHHs?

14. C xakoif MUHUMAJIBHOH OTHOCHTEJIHLHOW IOIPEIIHOCTHI0 MOXHO M3MEPUTH CIABHUI a3kl 5*N" na
gacrore 10*N T'1, e yacToTa cueTHBIX MMITYJIbcoB | MI'. Metox auckpersoro cuera ¢ MIIC.
Kakoe TpeOyeTcsi BpeMs u3MepeHHs’?

15. C xaKoif MUHEMAIBHON MOTPELTHOCTHIO JUCKPETH3AMH MOXXHO H3MepuTh dacToThl 10N I'mu N
MI'1II METOIOM JMCKPETHOIO CYeTa MpPU BPEMEHH H3MepeHus 1 ¢?

16. Kak m3meputs wactotel N [T u (N-0.01) I'Tm ¢ momommsio MJII™? Bribepere foems TPAHUYHBIE
4acTOTHI M 110J10Cy nponyckanus YIIY, oreHuTe fy,.

17. Kak u3meputh yactory N [T ¢ momompro MITU? Ounenure 3Ha4eHHsl 4acTOT IE€TEPOJMHA H
HOMEp FapMOHHUKH.

18. BaTT™MeTp CpeQHEro 3Ha4YeHHsi MOIMHOCTH Mokasan BenuuuHy +3Nnb-MBt. Kakosa umitysibcHas
MOIIHOCTb (MOIIHOCTH B MMITYJIbCE), €CIIA CKBaXKHOCTH paBHa 3N?

19. KakoBa norpermaocTs u3Mepenus 4N MBT Ha mkane 100 MBT BaTTMeTpoM Kacca To4HOCTH 1 6€3
ydeTa paccorjiacoBaHUs B TPaKTe?

20. KakoBa morpermsocth usMepenus 4N MBt Ha mkane 100 MBT BaTTMETpOM Kilacca TOYHOCTH | ¢
y4eToM paccoriiacoBanus B Tpakre, ecnd [[1=0,1N ?

21. Ctpo6 — uMmynscsl GopMupyrOTCs ¢ maroM cumThiBaHus A==TN/360=T/360/N. Yto Oyaer Ha

skpane DJIT npu noxaye Ha BXOJ CHHYCOH/IbL, ECIIH YHCIIO BBIOOPOK k=907

DOoH/T OIIEHOYHBIX CPEJICTB UL MPOBEICHHS aTTeCTalluH YPOBHSA C(HOPMHUPOBAHHOCTH KOMIIETCHIHH

O6yanOIJlI/IXC$I [0 JUCHHUIIIHHE

«METPOJIOTUSA U PAJIWOU3MEPEHUS» odopmisercs

OTJACJIIBHBIM JOKYMECHTOM.

7.YYEBHO-METOJUYECKOE W HWH®OPMALMOHHOE OBECIIEYEHUE

JAACHUITJINHBI
7.1. KHuroo6ecne4eHHOCTh
KHHUI'OOBECTIEYEHHOCTDb
Konuuectso
HaumeHoBaHMe TMTEDATYDBI: aBTOD., HA3BaHHWE, BU/I Ton IK3EMILISIPOB Hanwnuue B
W3[aHHsl, W3aTeIbCTBO U3aHus W31aHUM B 9JIEKTPOHHOM
6ubauroreke Bnl'Y| 6ubanorexe
B COOTBETCTBHH C Bal'y
®IrocC BO
1 2 3 4
OcHoBHas auTepatypa*™
1. Koporkos B.C. MeTponorus, cTaHAapTH3aluys v 2017 DneKTpOHHbIA SbC
ceprrdukanus [ DIeKTpOHHBIN pecypc]: yueGHOe yueOHHUK «IPRbooks»
noco6ue s CI1O/ Kopotkos B.C., Adponacos A.M.— http://www.iprbo
Caparos: [Ipogobpa3osanue, 2017.— 186 c. okshop.ru/66391
.html
2. [Mo3anskor A./l., [Tozauskos B.A. BuprtyaibHeie 2015 53 5bC Bal'y
paaro-u3MepUTESIbHbIE PUOOPHI U KOMIUIEKCHI: http://e.lib.vlsu.r
VuebHoe mocobue / Bnaaum. roc. yH-T. - Branumup. - u:80/handle/123
2015.- 236 c. 456789/4308
3. AmuneB A.B. MeTposiorus, cranaapTusauys 4 2016 DJIeKTPOHHbBIH SbC
cepTUdHUKaLKMA B TEJICKOMMYHHKALIMOHHBIX CHCTEMax y4eOHHK «IPRbooks»
[DnekTpoHHBIH pecypc]: yuebHoe nocobue/ AMHHEB http://www.iprbo
A.B., bnoxun A.B.— ExarepunOypr: ¥Ypanbckui okshop.ru/65945
dbenepanbhbiii yausepcutet, DbC ACB, 2016.— 204 c. .html




JlonoaHUTENbHAS IATEpPATypa
1 2 3 4

1. TMo3ansxos A.Jl., [To3ausakos B.A. MonenupoBanue 2012 73 9bC Bal'y

QJITOPUTMUYECKUX METO/IOB OMpEE/IEHHs MapaMeTPOB http://e.lib.visu.r

pagrocurtanos. [Ipaktukym / Baaaum. roc. yH-T; u:80/handle/123

Bnagumup, 2012. 114 c. 456789/2383

2. osgusxor A.JI. KpeiitoBbie cuctemsl PXI nis 2010 73 SbC Bal'y

KOHTPOJISl, UCTILITAHUI U MOHUTOPHMHIa paauo- http://e.lib.vIsu.r

annaparypsl: yue6. mocobue / Bnagum. roc. yH-1. — u:80/handle/123

Bnagumup: Pen.-uznar. kommieke Bal'y, 2010. - 118 c. 456789/1862

3. [ozausakos A.[l. Kypc nexuuii no JUCLMIIMHE 2008 73 5bC Bal'y

«Metposiorus u paguousmepenus», Yacte | / Braagum. http://e.lib.visu.r

roc. yH-T; Baagumup, 2008. 164 c. u:80/handle/123
456789/1104

7.2. llepuoanyeckue U3IaHus
OTeyecTBEHHbBIE Ky PHAJIBI:
e PajuorexHHKa;
e PajgMoTexHHKa U IEKTPOHUKA;
e [IpubGopsl U TEXHUKA IKCIIEPUMEHTA,
o [ludporas oO6paboTKa CUTHAJIOB.
PedepaTuBHbIE )KypHAIbI:
e PannorexHuka;
e  DJEKTpOHHUKA.
3apy0exHble Ky pHAJIbI:
e [EEE Transactions on Communications;
e [EEE Transactions on Signal Processing;
e [EEE Transactions on Instrumentation and Measurement.
7.3. UuTepHeT-pecypchbl
«IPRbooks» http://www.iprbookshop.ru
9BC Bal'V http://e.lib.vlsu.ru
http://www.studentlibrary.ru
http://znanium.com/bookread2.php?book
www.insruments.ru
www.keysight.com
www.advantest.com
www.anritsu.com
www.lecroy.com
www.keithley.com
www.fluke.com
www.rohde-schwarz.com
www.tek.com
www.ni.com

8. MATEPUAJIbHO-TEXHUYECKOE OBECHEYEHUE JUCIHUIIJIMHbBI
Jlyis peanM3alivy JaHHOW JAMCUHIUIMHBI UMEIOTCSA CIELHATIbHbBIE TIOMEIIEHUS 111 TPOBEACHHUA

3aHATUM  JIEKIIMOHHOTO THIA, 3aHATHA MNPaKTHYeCKOro/n1abopaTopHOro THIA, TIPYNIOBBIX |
WHIMBUIYIbHBIX KOHCYJIbTAIMH, TEKYLIEr0 KOHTPOJS M IIPOMEKYTOUHOM aTTECTallMh., a TaKKe



NOMEIIEHHUS /IS CAMOCTOSTEIbHON paboTHI (yKa3aTh HEOOXOIUMOE).
MarepHaTbHO-TeXHHUECKOe 00ecTieyeH!e JUCLIUILIUHBI BKITIOYAET:
e xadenpaibHble MyTbTUMEHIHBIE cpecTBa (aya. 301-3 u 335-3);
e HabOPBI CIaMI0B K JeKIHAM (0T 25 10 40 c1ai 0B 10 KaXI0# JIEKIHH);
e 000pyJIOBaHWE CIENHATA3UPOBAaHHON aboparopuu (506-3) mo ucummmHe «Mertposorus u
PaTHOM3MEPEHUS
e  KOMIIBIOTEPHI CO CIIENMATH3UPOBAHHBIM IPOrPaMMHBIM 00€CTIeYeHHEM BUPTYaIbHBIX IPHOOPOB.
I[Ipumeyanus:
1. O6mee YHCIO MOArOTOBIEHHBIX crnaWgoB Oosiee 700, OHM €XETOAHO PENAKTUPYIOTCS H
MOJIEPHU3HPYIOTCS B COOTBETCTBUH C Pa3BUTHEM TEXHUUECKOH U METOJMYECKOM Oa3bl.
2. O6lee uMCIO KOMIBIOTEpOB B Jjtaboparoput 506-3 €O CHENMATM3HPOBAHHBIM POrPAMMHBIM
obecIieueHreM COCTABIIET 5 €IMHMIL, @ M3MEPHTENLHBIX MPUOopoB - 19 emuann (B7-34, B7-16. B7-
39, B2-38, T'4-156, ['4-128, I'4-165, I'3-36, '3-118, C6-11, U3-45, U3-46, U3-54. U3-64, X1-46. X1-
42, C4-60, CK4-59, B1-9).

PaGouyro nmporpammy cocraBui npogeccop kad. PT u PC S ¥ /4 A.Jl. Tlo3nHsKOB.
(®UO. noanucs)
Penensent ren. mupektop BKbB «Pagunocssase» K.T.H. % A.E. bornanos
(mecTo paboTsl, gomkHOCTH, PHO, noamucs) 0?
[IporpamMma paccMOTpeHa U 0100peHa Ha 3acejaHuH Kadeapbl b d &l
Ipotokon Ne /" ot //. /¢ /7 ropma
Basenyromuii kapeapoir PT u PC A2 O.P. Hukutusn

PaGouasi mporpaMma paccMOTpeHa M o0J00peHa Ha 3aceJaHHH Y4eOHO-METOIMYECKOH KOMHCCHH
nanpasinenus «PAJJMOTEXHUKA»

Ilpotokon Ne ¥ or/#/ ¢ /7 rona

-

I[Mpencenarens komuccnu 3aB. kapeapoi PT u PC o #2 O.P. Hukutun
(®UO, noamues)
JIUCT TIIEPEYTBEPXJIEHUA
PABOYEW I[TPOT'PAMMBI JIMCLIUITJIMHBI (MOJIYJIS)

Pa6Gouas mporpamma o100peHa Ha y4eOHBIN TOf

[Tpotokon 3acenanus kapenpnl No oT rojaa

3aBeayromuui kadenapoi O.P. Hukuta
PaGouas mporpamma o1o6peHa Ha y4eOHBIN roj

[Tporokos 3acenanus kadeapbl Ne oT rojaa

3aBenyronui kapeapon O.P. Hukutun
PaGouas nmporpamMmma ogoOpeHa Ha y4eOHbIN ToJ

[IpoTokon 3acemnanust kageapsl Ne oT rojaa

3aBenyroumii Kadeapoi O.P. Hukutun




JUCT PETUCTPALIMY UBMEHEHUI
B pabouylo NMporpamMMy AUCLIMIIMHBI

'"MetpoJsorus ¥ paanousmepenus' (MPH)

(HaMMEeHOBaHHUE TUCUUTIIHHBI)
obpa3oBaTebHOM NporpamMmel HanpapieHus noarotosku 11.03.01 «Paanorexnuxa»
HAIpaBICHHOCTH: «PaJlnOTEXHUYECKHE YCTPOWCTBA ¥ CHCTEMBD)

(bakanaspuam)
Homep BHeceHbl MI3MEHEHHs B 4acTH/pas/ielibl Hcnonnurenn OcHoBaHHe
W3MEHEHU paboyeii mporpamMMmbl 1015(0) (HOMep M JaTa MpoTOKoJIa
3aceiaHus kadeapbl)

]

/Huxurun O.P.
DHO

3aB. kaenpoi
[Toonuce




