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1. HEJIM OCBOEHUS JUCHUIIJIMHbBI

Hucuunimaa  "Mertponorus M paguousMmepeHus' — obecrmeuywBaeT  (OpMHpPOBaHHE
OOILIEKYIbTYPHBIX M NPO(ECCHOHATBHBIX KOMIIETEHIUH B COOTBETCTBHH C TpeboBanusmu P OC
BIIO. obyuyas cnenuanucra B 06JaCTH METPOJOTHYECKOTO OOECTeUeHHs], TEXHHUECKHX H3MEPEHHH,
CTaHJapTU3alMM M cepTHHUKAUUM IIPUMEHHUTENBFHO K 3aJadaM pa3pabOoTKH, MPOU3BOACTBA M
SKCIUTyaTallui paguOTEXHHYECKUX CPEICTB.

[le1sMH 0CBOEHHA THCHMILIHHBI «MeTpPoJIOrUusl H pagHOH3MePEeHHs» SABJISIOTCH:

. M3yyenue OCHOB METPOJIOTMH, OBJaJE€HHE METOJAMHU M CPeACTBAMH H3MEPEHHs [ApAMETPOB U
XapaKTEPUCTHK ILENeH, CUTHAJIOB TMpH pa3pabOTKe, MPOM3BOJACTBE U  HKCILTyaTallHH
paMOTEXHHYECKHX CPEICTB
O3HakoMJIEHHE C OCHOBAaMH CTaHAAPTH3AMU H CepTUGUKAILIMU CPEICTB U3MEPEHUM, C METOAaMH
o0ecneyeHus €IMHCTBA H3MEPEHUH U COOTBETCTBYIONIEH HOPMATHBHON TOKYMEHTALMEH.
M3yuenre NpUHLMUIOB JEHCTBUS, TEXHHYECKUX U METPOJIOTMYECKHUX XapaKTEPUCTHK CPEICTB
HU3MEPEHUH.

4. ®opMHpOBaHHE NPAKTHYECKUX HABBIKOB PabOTHI C paJMOU3MEPUTEIBHBIMU IPUOOPAMH.
5. H3ydeHHe COBPEMEHHBIX METOJOB M IIPUOOpETEHHE HAaBBIKOB OOpabOTKH pe3ylJbTaToB
U3MEPEHUH, OLIEHKH NOTPEUTHOCTH HU3MEPEHHUH.
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2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuunnmaa «MeTposiorust ¥ paauou3MepeHus’» OTHOCHTCS K 0a30BbIM  JUCHUIUIMHAM —
b1.b.18.

Kypc "Metposorus u paguon3MepeHus” OCHOBbIBAaeTC Ha 3HaHMM "Maremaruku", "®uzu-
ku", "Dnexkrponuku", "L{udppoBbx ycTpoicTB U MHKpompoueccopoB”, "CXeMOTEXHHKH aHAIOTOBBIX
JJICKTPOHHBIX yCTpPOMCTB ", "PaguorexHuyeckux memeil W CHUrHayioB" u  sBisiercs 0a3zoi s
H3y4eHHs NICPEJaTYMKOB U yCTPOUCTB (POPMHPOBAHHS CHIHAIOB, YCTPOUCTB IIpdeMa M 00pabOTKH
CHrHaja, PaAMOTEXHUYECKUX CHCTEM H JIp.

3. KOMIIETEHIIMHU OBYYAIOLIIEI'OCs, ®OPMUPYEMBIE
B PE3YJIbTATE OCBOEHUS JUCLIUIIJIMHBI

B pesynbrare OCBOEHHS IMCHHMIUIMHBI OOYYalOIMHCS IOKEH 06MafaTh ClEAYIOMUMHU
00IEKYIbTYPHBIMH H 00menpodecCHOHAIBLHBIME M NPO(ECCHOHAIBHBIMH KOMIIETEHIHUAMH
(OK, OIIK u IIK):

®  CIIOCOOHOCTBIO K CAMOOPraHU3alUH U camooOpaszoBanuio (OK-7);
® CIOCOOHOCTBIO HCHOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX [UCUMIUIAH B
NPO(ECCHOHANIBHOH  EATENIBHOCTH, NPHMEHATh METOIbl MAaTeMaTHYeCcKOro aHajlu3a |
MOJZIETUPOBaHUs], TEOPETHYECKOTO U SKCIIEPUMEHTATBLHOTO McciaenoBanus (OK-10).
B pesyibTaTe 0cBOCHHS IHCHHILUIMHBI 00YYaIOIIUIICH N0JKEH:
3HaTh:
® TEPMHUHOJIOTHIO, OCHOBHBIE TOHATHUS U OIPEIEICHHUS;
® OCHOBBI TEOPHMH IIOIPEITHOCTEH U3MEPEHHIA;



MeTO/bl 00pabOTKU Pe3yJIbTaTOB U3MEPEHUH;

crocoObl HOPMHpOBaHHs M (OpPMBI 3aJaHUs METPOJIOTHYECKUX XapaKTEPHUCTUK CPEJICTB
HU3MEPEHUH;

OCHOBHbIE HOPMATHBHBIE TTOJIOKEHHS U 3aKOHOATENIbHbIE aKThl B 00JIaCTH METPOJIOTHH;

LIeJIM ¥ METO/IbI CTAHAAPTU3ALMHU H CEPTH(QUKALIUHY;

IPUHLMUIBL, METOABl H3MEPEHUH pPAJUOTEXHHYECKUX BEIHYHMH M CTPYKTYPHBIE CXEMBI
pPagHOU3MEPUTEIBHBIX TPUOOPOB.

Ymerh:

[IPUMEHATbL COBPEMEHHBIE METOABl M CPEACTBA HU3MEPEHHUs MApaMETPOB M XapaKTEPUCTUK
LICTIEH U CUTHAJIOB;

UCII0JIb30BaTh OCHOBHBIE IPUEMbI 00pabOTKH 3KCIIEPUMEHTAIBHBIX JTaHHBIX

IPOBOJHUTH IOBEPKY CPEACTB M3MEPEHHUS, UCIOIB3YEMBIX /IS pa3paOOTKH, MPOMU3BOJICTBA U
HAaCTPOUKHU PaJUOTEXHUUYECKUX YCTPOHUCTB U CUCTEM.

Buaaaers:

METO/laMHM BbIOOpa amnmnapaTypbl JUIsl U3MEPEHHUS! XapaKTEPUCTHK PAJHOTEXHHUYECKHX Lierel U
CUTHAJIOB;

METOJAaMH U CPEICTBAMM H3MEDPEHHUS NapaMeTpPOB U XaApPaKTEPUCTHK ILENei, CUTHAJIOB IIpH
pa3paboTKe, IPOH3BOJCTBE U IKCILTyaTalluH PaJHOTEXHUYECKUX CPE/ICTB;

HaBbIKaMH 00pabOTKH pe3yIbTaTOB H3MEPEHHH, OLIEHKH ITOIPEIHOCTH H3MEPEHUH.

METOJAMH IIOBEPKH CPEACTB M3MEPEHHs, MCIOJIb3YeMBIX IS pa3pabOTKH, MPOM3BOJACTBA H
HaCTPOMKH paMOTEXHUYECKHX YCTPOMCTB U CHCTEM.

4. CTPYKTYPA U COAEP/)KAHUE JUCIHUIIJIMHBI

OO61mas TpyJ0eMKOCTb JUCLMILTHHBI COCTaBIISIET 3 3a4deTHble equnuisl (108 yacoB) B 6 cemecTpe.

Bunsl yueGHO# paboThI, Dopmbl
BKJIIOYasi CAMOCTOSITEIbH .|  Texymero
< Yl O6mem y4eOHOU i
= paboTy CTyIEHTOB AGOTEL KOHTPOJIsS
= © | U TPyLOEMKOCTb (B 4acax) p ’ yCIIEBAEMOCTH
= C IPUMEHEHUEM
Ne Pasnen (tema) 3| © o |2 o (o HexensaM
gl = | 3 = UHTEPaKTHBHBIX
n/n JUCLUILIAHBI 58| = |% WE | E - a ceMecTpa),
@) g 84 2 METO/IOB
g EQ HoblE Bl L™ dbopma
3| 8 S & 28|38 8| & |~| (Buacax /%)
V| Z|E " a O Y} 9
T | 5|8 5 & O |z IPOMEXKYT.
=¥ 8o & & & <
g g 2 aTTeCTalluH
==
1 3agadu ¥ poiib 6 |1 2
METPOJIOTUU
2 I'CH - roc. cucrema |6 |2 2 3 1,5/75%
obecrieyeHus
€IMHCTBA U3MEPEHHI
3 [Torpemnoctu 6 3 2 -+ 1,5/75%
HA3MEpEHUR
4 CiyyvaitHbie u 6 4 4
cUcTeMaTH4YecKue
IIOIPELIHOCTH
5 O6paboTka 6 |5 4
pe3ybTaToB




HU3MEpPEHUH

MeTtonb! u cpeactea |6 |6 4
U3MEPEHUH

H3mepenune 6 |7 4
BPEMEHHBIX
MHTEPBAJIOB

Nsmepenue ¢a3oBbix (6 |8 4
C/IBUT'OB

N3mepenue yactotel (6 |9

CHUTHasIa
10 U3mepenue 6 |10 4
HanpsDKEHUS
11 N3mepenue 6 |11 4
MOIIHOCTH CHTHaJIa
L2 Ocmwnorpager |6 |12 4 4 4/100%
3 AHanmu3aTopbl 6 |13 4 4 4/100%
CIIEKTpa CHTHaJIa
14 OCHOBBI 6 |14 4
CTaHJapTU3aLUU
5 Crannaptel PO 6 |15 4
OcHOBBI 6 |16 4
cepruduKanuu
17 CucreMnl kauectBa |6 |17 | 2 4 1,5/75%
18 | OcHoBBI rockoHTpOJIA (6 |18 | 2 4 1,5/75%
Bcero 8 8 65 14/87,5% DK3aMeH

KOHTPOJIbBHASL PABOTA (KP)
B tunosoii KP cryment paspabarbiBaeT CHELHAIM3MPOBAHHYIO YCTAHOBKY IS IIPHEMO-
CIaTOYHBIX MCIIBITAHUM UHIMBUAYAIBHOTO OOBEKTA.
Crynenty HeoOX0IHMO:
e BoiOpaTh HHOAUBUAYATBHBIN OOBEKT UCIILITAHUH.
W3y4nTh OCHOBHBIE TAPAMETPHI U XapaKTEPUCTUKH OOBEKTA.
* Broibparb CTpyKTypy napameTpoB, METOIbl WX H3MEPEHHS M CEpHIHBIE HM3MEPHTEIbHbIE
npuOOPHI.
¢ O060CHOBATh CTPYKTYPHYIO CXEMY CHCTEMbI MCIIBITAHUH (yCTAaHOBKH).
* PaspaGorarsb (BbIGpath) AeTalbHble METOMMKH IIPOBSACHUS UCIILITAHHH, BKIIOYAsA AlrOPHTMBbI
M3MEPEHHs KaX/I0r0 IapaMeTpa i CocoObl 00paboTKH JaHHBIX.
* 3ajarh JOIYCTMMbIE H OLEHHTH (PAKTHYECKHE IOTPEUIHOCTH M3MEPEHHs BCEX IapaMeTpoB. B
TOM YHCJIE U3MEPSIEMBIX KOCBEHHBIMH METOIAMH.
e IIpeanoxKuTh Npoueayphl aTTECTAIIME CHCTEMBI U €€ €KETOHOM MOBEPKH.
O0bexThl HCNIBITAHMI JJ15 HHAMBHIY aIbHO# KP
Panuocrannus MB, AM.
Pagnocranius CMB, AM.
Paguocranuus JIMB, UM.
JlomiepoBckuit u3mMeputens ckopoctu CMB.
PanuoBenatenbHpIi IPUEMHHMK CUTHAIOB ¢ AM.
PanuoBelareibHbli NPHEMHUK CUTHAJIOB ¢ YM.
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Paguonepenaryux TeaeBU3HOHHBIX CUTHAIOB MB.
Paguonepeagaryuk TeneBU3MOHHBIX curHaios JJMB.
Perpancnsarop PPJI CMB.

. UmutaTop paguokanana MB.

. UmutaTop pagnoxanaia JIMB.

. TeneBu3sop.

. BeicokokauecTBenHb Y HY.

. TeneBusuonHas antenHa MB.

. TeneBuznonnas antenna JIMB.

. CuHTe3aTop yacToTt paauonepeaarunka MB.

. DIIEKTPOAaKyCTUYECKasl CUCTEMA.

. llnudppoBoii BOIBTMETP NOCTOSHHOTO HanpsikeHus (B2).
. llupoBoii BosbT™METp HIEpeMeHHOTO HanpsokeHus (B3).
. UmnynbcHbli BonpT™MeTp (B4).

. CenexTuBHbIH BosbT™METp (BO).

. Mynstumetp (B7).

. Hudporoii usmepurenp MomuocTa (M3).

. U3mepurenbuslit reneparop HY.

. U3ameputenbHblii renepatop BY.

. U3mepurenbubiit reneparop CBY.

. UmnynbcHbIit renepatop (I'5).

. Ananmu3zarop cnekrtpa (C4).

. U3mepurenp HemuHeHHBIX Hckaxenui (C6).

. Ocuunnorpag (C1).

. lludporoii pazomerp (D2).

. U3smepurens AUX (X1).

. U3mepurens koaddummenta myma (X5).

. [lerexTropHas ronoska CBY.

. TepmonnexTpuueckuii npeobpasosarens CBY.

. ATTeHI0aTOp NepeMeHHbI# nornomaromui JIMB.

. Beatuns CBY.

. HanpaBnennsiii orsetButes CBY.

39,
40.

[Tonocogoii punsTp CBY.
JluH30Bas aHTEHHA.

. Pynopnas anTeHHa.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56,
3.
58.

BonnoBogHo-1meneBas antenna CMB.
JIBBO gunamnazona CMB.

JIOBM.

OtpakaTebHbIi KIHCTPOH.
I'eneparop Ha auone I'anna.
["'eneparop ua JIITJ].

MarserpoH.

YMHOXKUTENBHBINA KIUCTPOH.
[upkynsrop CBY.

["eneparop nuHeHyaToro cnekrpa.
['eHepaTOp HAHOCEKYHIHBIX MMITYJIbCOB.
Perymupyemsiit ¢pasospamarens CBY.
Tpansuctop CBY.

Tpanzucrop BY.

Momwmnbni Tpanszucrop HY.
[TonocoBoii hpuneTp Ha OY.
PexxexTopHslit puieTp Ha OY



59. Ycunmurens BY ¢ APY.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' UA
AKTHBHbIE H HHTEPAKTHBHBIE GOPMbI 00y4eHHs
C nensro GOpMHMPOBaHHS U pPa3BUTHSA NPOQGECCHOHATBHBIX HABBIKOB CTYJEHTOB B y4eOHOM
MPOIIECCE HCIOJB3YIOTCS aKTHBHBIE U MHTEPAKTUBHBIE (POPMBI IMPOBEICHHUS 3aHATHH B COYETAHHMH C
BHEayJIMTOPHON paboTol: (kypcoBas pabora, CPC). O6beM 3aHSTHI, IPOBOJMMBIX B HHTEPAKTHBHBIX
(bopmax, coctaBiseT 87,5% OT ayIMTOPHBIX YaCOB.
CamocrosiTe1bHas paboTa CTY/€HTOB
CamocrosTenbHas (BHEayAMTOPHAs) paboTa CTYJEHTOB BKJIIOYAET 3aKPEILIEHHE TEOPETHYECKOTO
Marepuaja Ipd IOJArOTOBKE K BBINOJHEHHIO M 3alllUTe J1a0OpPAaTOPHBIX 3aJaHUi, a TakkKe MpU
BBINIOJIHCHUH HHJMBUYaJIbHOU KypcOoBOM paboTel. OCHOBa CaMOCTOSTENbHOM pabOThI - H3ydYEHHE
PEKOMEH/IOBAaHHOM JINTEPATYPHI, a TAKIKE IEKTPOHHBIX HCTOYHUKOB HH(OPMALIHH.
MyabTHMeIHiiHbIe TEXHOJIOTHH 00y4eHHus
JIekuMOHHBIE 3aHATHS MPOBOJATCS B BUAE IPE3EHTAUUH B MyJIbTHMEIMHHON ayJMTOPHH C
UCIIOJIb30BaHUEM KOMIIBIOTEPHOI'O IIPOEKTOPA U NpeAcTaBieHrueM a0 80 cliai10B 10 KaKI0H JEKLUH.
CryZleHTaM NpenocTaBiseTcs KOMIBIOTEPHBIH Kype JIEKLUHMI W OMHCaHUs BCeX 1abopaTopHbIX
paboT. FiMeeTcst KOMIIbIOTEPHAs BEPCHS KaTalora IpUGOpOB, KOTOPBIE MOTYT BBIGHPATHCS CTYIEHTAMH
npu BbinonHeHHH CPC. KoMIbloTepHBIE TEXHOJOTHH HCIONB3YIOTCS TaKKe Ui o(opMIeHHS
71ab0paTOPHBIX U KypCOBBIX paboT.

6. OUEHOYHBIE CPEJACTBA JJIsI TEKYUIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTALIMU 10 UTOT'AM OCBOEHUSI JAUCIUITIJIMHBI U
YYEBHO-METOAWYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHON PABOThI
CTYAEHTOB

6.1. Cniucok BONPOCOB K K3aMeHy

METPOJIOI'Us1

1. Obmactu 1 Bu/bI H3MEPEHHI, IPUMEPBI IIPSIMBIX U KOCBEHHBIX H3MEPEHHUH.

Cpencrsa w3MepeHMi, MX BHIBI W Kinaccubukanus PUIT (mo I'OCT). Mertponoruueckue

xapakrepuctuku (MX) CH.

I'CH, ee nompasnenenus u moxcucremsl. OEW Ha pasHBIX ypOBHSIX. Mertponoruyeckas ciyx6a B

P® u ee crpykrypa.

4. TocymapcTBeHHBIC HayYHbIE METPOJIOTHYECKUE HEHTPhI U X QyHKUuH. Bragumupckuii [ICMC u
ero GyHKIHH.

5. lloBepka n kamMOpoBKa cpeACTB H3MepeHui. [I0BEpOYHBIE CXEMBIL.

6. Ilorpemmnoctn Meroguyeckde, HHCTPYMEHTAIbHBIE U CyOBEKTHBHBIE (C  NpPUMEpPAMH).
[orpernocTy cucremaTnyeckue, ApeiidoBbie U cirydaiiHble (¢ IpUMepaMHu ).

7. 3aKOHBI pacHpeaelieHHs ClydaiHbIX NOrpemHoCTed (HOpManbHbIH, CThIOJEHTA, PABHOMEDPHBIH,
TPEYTOJIbHbIA U apPKCUHYCHBIH ).

8. IlorpemHOCTH anIUTHBHBIE W MyJIbTHILIMKATHBHBIE (C npuMepamu). 3anuch abCOMOTHLIX H
OTHOCHTCIbHBIX ~ TIOTPEMIHOCTEH M HMX Ipe]CTaBIeHHE Ha rpaduke (a/UIMTHBHOM,
MYJIbTUIIMKATUBHOM U MX CyMMBI). [IOrpeniHOCTH OCHOBHBIE U OMOJIHUTENBHBIE, CTATHYCCKUE U
JUHAMHUYECKHE (C IPUMEpaMH ).

9. MBH. [ToaroroBka k u3MepeHUsIM. 3anuch pe3ybraToB.O6paboTKa pe3ynbTaToB H3MEPEHHUI.

10. Onenka cymMmapHO# ciTy4aiHON H CHCTEMATHYECKOMH TIOrPEIIHOCTH MHOTOKPATHBIX U3MEPEHHUH.

I'l. Meronuka 06paboTKH pe3yIbTaTOB MHOTOKPATHBIX HU3MEPEHU.

12. Ouenka MorpemHsoCT:H KOCBEHHBIX U3MEPEHHIA.

13. Craruueckue xapakrepuctuku PUIT, cxembr PUIL, MOCTOBBIE CXEMBbL.

o
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14.
15,

16.
17.
18.
19

20.

Ctpykrypsl u ocobenHocta [{UIT.

CyumHoctb, (yHKIMM W Merobl craHiaprusaiuu. [lpaBoBble OCHOBBI M L€  JEATEIBHOCTH
CTaHIapTU3ALIIH.

['ocymapcTBeHHast cucreMa cranaprusaiuu Poceuiickolt ¢enepanunu. Buipl craHiapToB, IpUMEHSEMBIX B
Poccuiickoii ¢penepanuu.

['ocynapcTBEHHBI KOHTPOJIb M HaI30p 3a COOMIoieHueM TpeOOBaHUH IOCyJapCTBEHHBIX CTaHIapTOB.
OcHoBHbIe QyHKIHH cepTUUKANUU U 3G (HEKTUBHOCTD €€ IPOBEACHHUS.

O6bekTbl 0Osi3aTenbHOM M J0OpoBosbHOM — ceprudukammu. Odopmienne ceprudukara
COOTBETCTBHSI.

JloO6poBonbHas cepTH(UKAIHS, ee HA3HAYCHUE U OTIHYUTEIbHBIE OCOOEHHOCTH.

PAJIMOU3IMEPEHMUSA

1z

o

(99)

10.

11.
12

13.

14.

'r\)

W3MepuTenb HMHTEpBajla BPEMEHH 110 METOAY AMCKPETHOro cuera. CTpyKTypa MOTpELIHOCTH C
KJaccu(puKalmen.

M3MepuTens HHTEpBajla BpEMEHH IO METOy OUCKPETHOIrO cuera ¢ uHTepnossiguei. CTpykrypa
MOrPEITHOCTH ¢ KIacCuUKaAIHEH.

da3omeTp ¢ KECTKOH JIOTUKOH ¢ mpeoOpazoBaHueM caBura (asbl BO BPEMEHHOW HHTEpPBAI.
CtpyKTypa MOrpemHoCcTH ¢ Ki1accuuraiuei.

MukponpoueccopHsiid pazoMeTp. CTpyKTypa NOTPEMIHOCTH ¢ KiIacCu(UKaLUeH.

Pe3oHaHCHBI YacTOTOMEp C HMHIOMKAlMed 10 MakcuMyMy. CTpykTypa MOIpEIIHOCTH C
Kj1accupuKanue.

Pe3oHaHCHBI 4acTOTOMEp € HMHAMKauuMed 1o MUHUMYMY. CTpykTypa TMOrpemHOCTH ¢
KJIacCHU(pUKALHEH.

CY guckperHoro cyerta. CTpyKTypa NOTPEeMIHOCTH ¢ KilacCU(uKanue.

OCY ¢ NOCTOSHHOW MOIpPEelIHOCTBIO B JAMana3zoHe u3MepeHuid. CTpyKTypa HOTIpEeIIHOCTH ¢
KJ1accuuKanuen.

Boaptmerp CK3 ¢ mpeoOpa3oBaHuEM 3JIEKTPUUECKOH »HHeprud B TemioByw. CTpykTypa
MOTPELIHOCTH C KJIaCCUHUKALIUEH.

BpemsanMitynbcHbIi BoabTMETP. CTPYKTypa MOTPEIIHOCTH C KilacCH(HUKaIMen.

Boabst™eTp aBoifHOro unTerprpoBanus. CTpyKTypa IMOTpeIHOCTH C KIacCH(pHKAIHEN.

. BonsT™eTp nopaspsanoro koaupoBanus. CTpyKTypa MOTPEITHOCTH ¢ KiIacCH(HUKaIIHEH.

Tepmosnextprueckuit BarMeTp. CTpyKTypa HOTPELIHOCTH C KIacCHPUKAIIHEH.
YnusepcanbHbii  ocuuiiorpad. CTpykTypa norpemHocTd (€ KiaccHukanuei) B pexumax
U3MEPEHMS UHTEPBajla BDEMEHU U YPOBHSL.

. Crpobockonuyeckuit ocrumtorpad. CTpykTypa morpemHoct (¢ kiaccu)UKaiuen) B pexxuMax

M3MEPEHUs] HHTEPBaJla BPEMEHH U YPOBHSI.

. [udposoit ocummnorpad. CTpykTypa HOrpemtHOCTH (¢ KiaccuHUKalMe) B PEKUMaX U3MEPEHHS

UHTEpBaJIa BpEMEHHU H YPOBHSI.

. AHQIM3aTOp CHNEeKTpa ¢ MapaulenbHOM  ¢uubrpaumedt. CTpyKTypa NOIpelIHOCTH (¢

Kiaccuukalyeil) B pexuMax U3MepeHHs YaCTOThI M YPOBHS TAPMOHUK.

. AHaIM3aTop CHEKTpa ¢ TocnefoBaTenbHOH QuubTpanueii. CTpykTypa HOTpemIHOCTH (¢

Knaccuukanuet) B pexXuMax U3MepeHHs YaCTOThL H YPOBHS [APMOHHK.

. BeruncnurenpHpli  ananusatop cnektpa. CTpykTypa ImOrpemHocTH (¢ kiaaccudukauuei) B

pEKUMaX U3MEPEHUS YaCTOThI U YPOBHS TAPMOHHK.

. Iameputens HenMHERHBIX UCKakeHUH. CTPYKTypa IOTPeIHOCTH (C KiIaccupHKaimeit).

6.2. Cniucok 3a1a4 K IK3aMeHy
st xnacca TouHoCTM 1 OompenenMTh aGCONIOTHYIO, OTHOCHTENBHYIO M IPHUBENEHHYIO
NIOrPELIHOCTH pe3ysbTaTa u3MepeHus B Touke X = 4N (B) Ha npezene usmepenus X = 100 B.
3amucarh BBIPaXEHHE [UIS OTHOCHTENBHOM MOTPELIHOCTH pe3yJbTaTa M3MEPEHMs, KOTJa Kiacc
TOYHOCTHU BoJibT™METpA 1,0 mpeacTaBien 2-4wieHHO#H HOpMyYIION, B COOTBETCTBUH C KOTOPOM B TOUKE
x = 3N (B) na npenene usmepenus Xx = 100 B ammutuBHas coctaBnsiomas B 2 pasza 6oblie



)]

10.

14.

15.

16.

18.

19.

MYJIbTUILUTHKATHBHOU. BriOpath a u b.

OnpeneauTs MaKCUMabHYIO MNOTrpemHocTh, ecau o=0,1N% pand 3akoHOB pacnpefeseHus:
PaBHOMEPHBIH, TPEYTOJIbHBINA, apKCUHYCHBIA U HOPMAJIbHBIN.

OneHuTe CyMMapHyIO OTPELIHOCTD, 3aJaHHYIO B %0 3-Ms clIydyaHHBIMH COCTABJISIOLIUMU, Kaxaas
U3 KOTOPBIX 3a/laHa JIOBEPUTEbHBIMHU I'paHUllaMH ¢ BeposasTHOCTBIO 0,95: 0,1*N — pacnpenesnena
no HopManbHOMY 3akoHy; 0,2*N — pacnpeneneHa mo apkcuHycHoMmy 3akoHy; 0.3*N  —
pacripeziesieHa 10 paBHOMEPHOMY 3aKOHY.

OneHure CyMMapHYIO NIOTPELIHOCTD, 3aJaHHYIO B % 3-Msl ClIydyalHBIMH COCTaBJISIOLIMMU, KaXaas
U3 KOTOPBIX 3a/laHa OBEPUTEIbHBIMH TpaHUIAMH C BeposTHOCTHIO (,95: nBe cocraBistouiye
0.1*N u 0,2*N koppenupoBaHHBI M pacHpeieieHbl 10 HOpMalbHOMY 3akoHy; omHa - 0,3*N
pacrpezeieHa 1o paBHOMEPHOMY 3aKOHY.

OneHuTe CyMMapHYIO MOTPEIIHOCTD, 3aJaHHYI0 B % 2-Ms ClIy4yallHBIMH COCTaBJISIOIIUMU, KaX1as
U3 KOTOPBIX 3aJjaHa JOBEPUTEIBbHBIMHU IPaHULIaMU C BeposTHOCTBIO 0,95: 0,1*N pacnpenenena no
HOpMasibHOMY 3akony; 0,2*N  pacmpeneneHa mo paBHOMEpHOMY 3akoHy, - W omHou HCII c
rpaHUYHBIM JOBEPHUTENbHBIM 3HaUeHHeM 0,3*N.

Jan npubop Toka co mkanod 10 MKA u BHyTpeHHHM compotuBieHHeM 0,1*N kOM. Kakue
HY KHbI IIYHTBI 171 Kai Toka 1 MA u 1 A? Kakoe 6yeT BX0IHO€ COITPOTHBIICHHE TpUbopa’

Jlan npubop Toka co mkanoi 10 MKA u BHyTpeHHHM compotuBienueM 0,1*N kOm. Ha kakue
HIKaJIbl MOXKHO IIOCTPOMTH BOJIBTMETP, M Kakue JOJDKHBI ObITh IpU 3TOM J00aBOYHbIE
conporuBieHusn? Kakoe Oyner BXoJHOE CONPOTUBIICHHE TIPpUOOpa?

Jlan npu6op Toka co mkanoi 10 MKA u BHyTpeHHUM conpotusieHreM 0,1*N kOm. Ilpemnoxure
LIKaJTy OMMETpa U HalpsKEHUE UCTOYHHKA MUTAHHS.

Jan npu6op co mxanoi 100 MB u BHyTpeHHum compotuBieHueM 1*N kOm. Kakue HyKHbBI
nobaBoyHble compoTuBieHus i mkan 1 B, 10 B u 100 B? Kakoe 6yaer BxojaHoe
COIIPOTUBJICHUE NPUOOpPA HAa Pa3HbIX IIKaJIaX BOJbTMETpa?

. Man npubop co mxanoit 100 MB u BHyTpenHum comportusieadeMm 1*N kOm. Ha kakue mxasbl

MOXHO MOCTPOUTH aMIIEPMETP, U KaKHe JOJDKHBI OBITH mpu 3ToM IIyHTHI? Kakoe OymeT BxoaHOe
CONpOTHUBIIEHKE ITpHbOOpa?

. lan npu6op co mkano# 100 MB u BHyTpenHuM conpotusiennem 1*¥N kOwm. Ilpemnoxure mkany

OMMCETpAa U HANIPSIDKCHUE HCTOYHHUKA ITUTAHHUA.

. C Kakod MHHHUMAJILHOH OTHOCHTEIBbHOH MOTPELIHOCTBIO MOXKHO M3MEPUTh HHTEPBAl BPEMEHH

0.,1*N Mc, ecmu dYacToTa cyeTHbIX uMIyiabcoB | MIm.  Meron muckpetHoro cuera 6e3
UHTEPIIOJISAIHH.

C xakol MMHMMaJbHOH OTHOCHTEIBHOH INOTrPEIIHOCTBIO MOXHO HM3MEPUTh MHTEPBAJ BPEMEHM
0.1*N Mc, ecnu yactoTa CYETHBIX HMIYIscoB 1 MIm.  Metox JUCKPETHOTO CueTa C
UHTEPIOJIAUECH.

C kako¥ MHHMMaIbHOH abCOIOTHOM HMOIPELIHOCTBIO MOXKHO M3MEPUTH CABUT (a3kl Ha YacTOTe
10*N I'u, ecnu yacToTa cYeTHBIX UMITYI6coB | MI'. Metoa auckperHoro cuera ¢ MIIC. Kakoe
TpebyeTcst BpeMsi H3MepeHus?

C xako#f MMHMMAIBHOM OTHOCHTEIBHOM MOIPELIHOCTHI0 MOKHO M3MepHTh caBur ¢assr 5*N Ha
gacrore 10*N I'n, ecitu yactora cyeTHbIX UMITYIbCcoB 1 MI'n. Merton nuckperHoro cuera ¢ MIIC.
Kaxkoe Tpebyercs Bpems nuamepenus?

- C kakodl MHUHMMaJIbHOH a0COIOTHOM IOTPEIIHOCTHIO MOXHO HM3MEPHUTHh 3a Bpems T=1 ¢ caBur

(a3br va yactore 10*N I'n, ecmu yacToTa cueTHBIX UMIYIbCOB | MI'I. MeToa AHCKPETHOro cyeTa
C JKECTKOM JIOTHKOM.

C xakoit MI/IHI/IMEUII:HOI/I OTHOCHUTEJIbHOU MOIPEIIHOCTBIO MOXKHO M3MEPUTH 3a BpeMsi T=1 ¢ casur
daser 5*N' ma yactore 10*N I'L, ec/M 4aCTOTA CYETHBIX umiyiascoB 1 MI'n. Metoza muckpeTHoro
CYeTa C )KECTKOU JIOTUKOM.

C KaKoi MUHUMAIbHOM NOIPEITHOCTHIO TUCKPETH3AMH MOXKHO M3MepHTh udactorhl 10N ['mu N
MI't MeTOI0M IMCKPETHOrO cueTa HpH BpeMEHH H3MepeHHs | c?



20. BartmeTp cpenHero 3HauyeHHs] MOIIHOCTH mokasayn BenuuuHy +3Nab-MBTt. KakoBa mmmysnbcHast

MOLIHOCTB (MOIIHOCTb B HMITYJIbCE), €CIIM CKBaXXHOCTb paBHa 3N?

7.YYEBHO-METOJUYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHUIIJINHbI

(W]

1

(%)

OcHoBHas JauTEpaTypa
OCHOBBI METpOJIOTHH, CTaHAapTU3aluu U cepTudukaiuu: Yuyebnoe mocodbue / H.Jl. JlybGosoi,
E.M. [loptHoB. - M.: UJI ®OPYM: HUIL] Uudpa-M, 2013.
AdoHckuit A.A. DIEKTpOHHbIE H3MEpPEHHs B HAHOTEXHOJOTHSAX H B MHKPOIJIEKTPOHUKE
[ DnexTpouHbIH pecypc]/ Abonckuii A.A., JIpsikorHoB B.IT.— DeKTpoH.TEKCTOBBIE JaHHbIe.— M.:
JAMK TIlpecc, 2011.
Adonckuit A.A. 3mepurenbHbie IpUOOPH 1 MacCOBBIC ICKTPOHHbIE H3MEPEHUS | DIEKTPOHHbIN
pecypc]/ Adonckuit A.A., IpskonoB B.Il.— Dnexrpon.texctoBeie mannbie.— M.: COJIOH-
[TPECC, 2009.— 541 c.

Jono/HuTEIbHASA JIUTEPATYPA
[Mozgusaxos A JI. Kypc nekuuit mo mucnumiuae «Metponorus U paguousmepenus»: Yacte | .-
Bnagumup: Bal'V, 2008. - 164 c.
[osauaxos A.JI. Kypc nekuuii mo aucuuminae «MeTposiorust U paguousMepenus»: Yactp 2.-
Baagumup: Bal'y, 2009. - 124 c.
[TosgusaxoB A.Jl., Tlo3mnsxkoB B.A. AnropuTMuYecKHe METOABI OIpPENENEHHs apaMeTPOB
pPaZHOTEXHUYECKUX CHTHAIOB U 1enel (yyeOHoe nocobue) / Biagum. roc. yH-T, Baagumup, 2007.
-1l6c¢.

Ilepuoauueckue U3gaHusA
OTeyecTBeHHbIE Ky PHAJIBI:
e PaguoTexHHKa;
e PangvoTexHUKa U JIEKTPOHHKA;
e [IpuGopsl U TEXHUKA YKCIIEPHMEHTA,;
e [ludporas 06paboTKa CHIHAIIOB.
PedepaTuBHbBIE XKypHAIBI:
e PanuorexHuka;
® DJIEKTpOHHKA.
3apy0exHbIe XKypPHAIbI:
e |[EEE Transactions on Communications;
e [EEE Transactions on Signal Processing;
e [EEE Transactions on Instrumentation and Measurement.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIINHBI

MarepuanbHo-TexHIYeCKOe 00eCIeYeHHE UCIMILIMHBI BKITFOYAET:

KadeapaibHble MyTbTHMeJuiHbIE cpeacTsa (aya. 301-3 u 335-3);

HabOPBI CIIAMI0B 1O BCeM JIEKIMM (10 80 Claii10B Mo KaxI0# JeKIHH);

00Opy/OBaHHEe CHEIMATU3UPOBAHHON Jaboparopun (506-3) mo jucimumbe «Mertponorust 1

PazMOU3MEPEHUS»;

KOMITBIOTEPEI CO CIIELHATM3UPOBAHHBIM [TPOrPAMMHBIM 00ECTIEYEHHEM BHPTYAIBHBIX TPHOOPOB.
IIpumeyanus:

1. OO6mee 4YMCIO MOArOTOBIEHHBIX ClaigoB 6Gonee 700, OHH €XErogHO PEAAKTUPYIOTCA H



MOJIEPHU3HPYIOTCS B COOTBETCTBUH C Pa3BUTHEM TEXHUYECKOW M METOAMYECKOM Oa3bl.

OO6wiee 4MCIO KOMIIBIOTEPOB B Jabopatopuu 506-3 €O CHEIMATM3MPOBAHHBIM IPOIPAMMHBIM
00ecreYeHneM COCTaBIIAET 5 eIMHULL, @ H3MEPUTENTBHBIX PUOOPOB - 19 emuuun; (B7-34, B7-16. B7-
39, B2-38, I'4-156, I'4-128, T'4-165, I'3-36, I'3-118, C6-11, Y3-45, Y3-46, U3-54, Y3-64, X1-46, X1-
42, C4-60, CK4-59, B1-9).

o

Paboyasi mporpamma cocraBijieHa B COOTBETCTBHU ¢ TpeboBanusiMu ®I'OC no HampasleHHIO

«PamnorexHuka». /j’ sl
Pabouyro nporpammy coctasui npodeccop kad. PT u PC il JE7 A.Jl. Tlo3nHsKOB.
(OUO/ mommucn)

Penenszentr res. aupexrop BKB «Pagnocssa3by» K.T.H. A.E. bornanoB
(MecTo paboThI, JOJKHOCTE, DU OJIITHCH)

ITporpamma paccMOTpeHa U 000peHa Ha 3acelaHuH Kadeapbl
7 Vs
[Ipotokon Ne ’ or /-2 /tfropa >

3aBenyroumii kageapoir PT u PC T =7 O.P. Hukutun

Vi

PaGoyas mnporpamma paccMoTpeHa M 000peHa Ha 3aceaHHH Y4eGHO-METONMYECKOM KOMHCCHH

Hanpasienus «PAJJUOTEXHUKA»

[IpoTokon Ne 7 ot LELS é rojaa >
[Ipencenarens komuccuu 3aB. kadenpoii PT u PC /{f/ — < — O.P. Hukutun

JIMCT IIEPEYTBEPXJIEHN
PABOYEN ITPOT'PAMMBI IMCLIUTTUHBI MoaVvJIs)

Pa6ouas nporpamma ogoGpena Ha y4€6HbIH roa
[Iporokon 3acenanus kapenpni Ne oT roaa
3aBeayrowuit kadeapon O.P. Hukurun
Pa6ouas nporpamma ogo6pena Ha y4eOHbIi roa
[IpoTokon 3acenanus kapenpnr Ne oT roga
3aBeayroluit kadeapoit O.P. Hukurun

Pabouas nporpamma ono6pena Ha y4eOHbIH roa

[Iporokon 3acenanus kadenpor Ne oT roza

3aBeyrouuit kadeapoi O.P. Hukutun




