MunncrepcTBo 06pasoBanus U Hayku Poccuiickoit ®enepanun
DeepaibHOE rocy1apCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICLIETO NPO(ECCHOHATEHOr0 06pa3oBaHusl
«BranuMupcKuii rocy 1apCTBEHHbBIH YHHBEPCUTET
umeHu Anekcannpa ['puropseBuya u Hmconax I'puropseBuya CToJI€TOBBIXY

& *0
P O ¢
& ‘, A m.wx ,,
'5 G}
© ﬂbg\/n: 8,

RN
3‘(.

PABOYAS ITPOI' PAMMA TIUCLIUITJIMHEI

"Merposiorus u paauonsmepenus’” (MPU)
(HaMMEHOBaHHUE JUCIUILIMHEI)

Hanpasnenne noarotopku  11.03.01 - «PagnHoTexHuKay

[Tpodunu noaroroBku

YpoBeHb BhICIIIET0 00pa3oBaHus _ bakanaBpuar

®opma 0OydeHus 3a04Has
(04Has1, 04HO-3a04Hasl,, 3a04YHAs)
Tpynoem- " [Ipaxr. JlaGop. opng
Cemectp | KoCTB (3au. i 3aHITHHA abot B SRR
s p )
e, /4ac.) (e,) (dac.) (dac.) {oEa: /
3a4eT)
6 4/144 8 - 8 101 DK3aMeH
(27)
Uroro 4/144 8 - 8 101 DK3aMeH
(27)

Bnagumup — 2015



1. HEJA OCBOEHMUS JUCHUIL/IMHBI

Hucuuiummea  "Merponoruss ¥ pagumousMepeHus' — oOecreunmBaeT — (HOPMHpPOBAHUE
OOLIEKYIbTYPHBIX H HPO(ECCHOHATBHBIX KOMIIETEHIMM B COOTBETCTBHM ¢ TpeGoBaHusiMu PI'OC
BIIO, obyyas cneuuanicra B 06/1aCTH METPOJIOTHYECKOr0 00eCTeYeH s, TEXHUUECKHX H3MEPEHHIL.
CTaHJapTH3alMKd W CepTH(HKAUMH MPUMEHHTENBHO K 3ajayaM pa3spaboTKM, IPOM3BOACTBA H
SKCILTyaTalil paJHOTEXHHYECKUX CPEICTB.

Leassmu ocBoeHHs: THCHMIVIHHBI «MeTpPOoJIOrust 4 pagnou3MepeHUs» ABIAIOTCH:

I. M3ydeHue OCHOB METPOJIOTHH, OBJIaJeHHe METOJAaMH U CPEICTBAMH M3MEPEHHs MapaMeTpoOB H
XapaKTepPUCTHK IeNed, CHIHAIOB Ipd pa3paboTKe, IPOM3BOACTBE U  OKCILUTyaTalluH
pPaJIMOTEXHUUECKUX CPEJICTB
O3HaKOMIIEHHE C OCHOBAMH CTaHJIApPTHU3ALMH H CepTUDUKALMH CPE/ICTB H3MEPEHHH, ¢ METOaMU
obecrieyeH s €IMHCTBA M3MEPEHHH H COOTBETCTBYIOIIEH HOPMATUBHOM TOKyMEHTAIHCH.
M3y4enue NpUHUMIOB NEHCTBUS, TEXHHYECKHX H METPOJOTHYECKUX XApPAKTEPHCTHK CPEICTB
H3MEPEHHU.
®opMHpPOBaHHE PAKTHYECKUX HABBIKOB PAOOTHI ¢ PAJHOM3MEPHUTETLHBIMHI IIPHOOPAMH.
M3y4eHue COBpEMEHHBIX METONOB M NPHOOPETEHHE HABBIKOB OOPAaGOTKH pe3yJIbTaTOB
HU3MEPEHHH, OLIEHKH IIOTPEIIHOCTH H3MEPEHHH.
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2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OIIOII BO

Jucuurmea «MeTpoNorust U paMOW3MEPEHHsS) OTHOCHUTCS K 0A30BBIM  JMCILMILIHHAM —
b1.b.18.

Kype "Merponorus u paguousmepenus” oCHOBBIBaeTcs Ha 3HaHWH "Matemaruku", "®usu-
ku", "OnexrpoHuku”, "LIudPOBEIX yCTPOHCTB U MHUKpOMponeccopoB”, "CXeMOTEXHUKM aHATOrOBBIX
SJIEKTPOHHBIX YCTPOMCTB ", "PammoTexHWYeCKUX Lemnedl W CUrHaIoB" U sBisSeTcs 6a30d Ui
M3YYCHUS MEPENATINKOB M YCTPOHCTB (POPMHPOBAHHS CHUTHANOB, YCTPOMCTB NpUeMa H 06paboTKH
CHUT'HANA, PaZIMOTEXHUYECKUX CUCTEM H JIp.

3. KOMIIETEHIIUHA OBYYAIOUIEIOCsl, ®POPMUPYEMBIE
B PE3YJIbTATE OCBOEHUS JUCLIUIIJIUMHBI

B pesynbrare OCBOGHHS IUCLMIUIMHBI OOYYalOIMHCS [IOJDKEH 00/1a1aTh (o8 (214210111 (&)
obweKyIbTypHOH KommneTennueit (OK): CIOCOGHOCTBIO K CaMOOPraHH3aldd H caM000pa30BaHUIO
(OK-7). On nomxeH:
3HaTh:

® TEPMHHOJIOTHIO, OCHOBHBIC TIOHSTHS U OTIPEIEICHHS;

® OCHOBBI TEOPHH IMOTPELIHOCTEH U3MEPEHUIA;

® METOJIbl 00pabOTKH Pe3yIbTaTOB H3MEPEHMIA;

® CrnocoObl HOPMHpPOBaHHA M (GOPMBI 3aJaHHS METPOJIOTHYECKHX XapakTEepUCTUK CpPEJCTB
U3MEpEHHUH;

® OCHOBHBIC HOPMATHBHBIE II0JIOXKEHHS U 3aKOHOAATETFHBIE aKThI B 00J1aCTH METPOJIOTHY;

® LIeJIM ¥ METO/Ibl CTAHJAPTHU3AIMU U CEPTUPUKAIIHH;

¢ [PHHIMIBL, METOJbl H3MEPCHHMH PAaJHOTEXHHYECKMX BEIHYAH W CTPYKTYPHBIE CXEMbI
PanoOnu3MepUTENBHBIX IPUOOPOB.

Ymern:



MIPUMEHSTh COBPEMEHHBIC METOAbl M CPEIACTBA HM3MEPEHHUS I1apaMETPOB M XapaKTEPHUCTHK
IeIeil ¥ CUTHAJIOB;

HMCII0JIb30BATh OCHOBHBLIC ITPUEMBbI O6pa6OTI(H SKCIIEPUMEHTAJIbHBIX JaHHBIX

IIPOBOJUTH MOBECPKY CPEACTB H3MEPCHUA, UCIIOJIb3YECMbIX UIA pa3pa60TKn. IIPOM3BOACTBA U

HACTPOMKH PaJUOTEXHUYECKUX YCTPOUCTB U CUCTEM.
Baagers:

METO/IaMH BBIOOpA anmaparypbl JUisi U3MEpPEHHUsS! XapaKTePUCTHK paJHOTEXHHUYECKUX LENEH H

CHUT'HAJIOB;

METOJIaMH M CpEJICTBAMH H3MEPEHHUs MapaMeTpPOB W XapaKTEPHUCTUK LIENEH, CUIHAJIOB IpH

pa3pa60TKe, IIPOU3BOACTBE U 3KCILTyaTallud padHuOTEXHUYCCKUX CPEACTB;
HaBbIKaMH O6p3.60TKI/I PE3YJILTATOB HSMepCHHﬁ, OIICHKH IMOI'PCIIHOCTH H3MepeHHﬁ.

HACTPOMKH PaIMOTEXHUYECKUX YCTPOUCTB U CUCTEM.

4. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHbI

METOAaMHU INOBEPKH CPEACTB HU3MEPCHUS, HCIIOJB3YEMBIX JIA pa3pa60r1<u, MIpoOU3BOACTBA H

OO61as Tpy10eMKOCTb TUCLIMILUIMHBI COCTaBIsIET 4 3a4eTHble equHuibl (144 yaca) B 6 cemecrpe.

Bunsl yue6Ho# paboThl, ®opMbl
BKJIIOYAsl CAMOCTOSITENIbHYIO . TEKYIIEro
© 0 O6pem yueOHOM i
e paboTy cTy1eHTOB el KOHTPOJIS
o.| © | 4 TpyIOoeMKOCTh (B 4acax) P ’ yCIIEBaEMOCTH
= C IpUMEHEHHEM
No Paznen (tema) 3| © o |o o (o HexensaM
S| 9 = |3 2 MHTEPAKTUBHBIX
n/n JUCLIMILITMHBI 5| 8| = |8 HE B - CeMecTpa),
&) 50 9248 283 METOJI0B
g E|® g2 BB El O | o bopma
= xgﬁsgogﬂq\ (B yacax / %)
= s E 58S 8.8l O E IIPOMEXKYT.
g g & e & aTTecTaluu
= >
1 3amayd U poiib 6 |1 2
METPOJIOTUH
2 I'CH - roc. cucrema |6 |2 2 3 1,5/75%
obecrnieueHus
€AMHCTBA U3MEPECHUH
3 [Torpemnoctu 6 |3 2 6 1,5/75%
U3MEPEHUH
4 Ciyyaiinbie u 6 |4 6
CHUCTEMaTHYECKHE
[IOTPEIIHOCTH
5 O6paboTtka 6 |5 6
pe3yJIbTaToB
U3MEPEHUH
6 Meroasl u cpeactea |6 |6 6
H3MEpEeHUM
7 Usmepenue 6 |7 6
BPEMEHHBIX
UHTEPBAIOB
8 H3mepenue dazoBbix 6 |8 6 | >
CIBUIOB =




B Tunosoii KP crynenT paspabarbiBaeT CHEIHaIH3UPOBAHHYK) YCTAHOBKY JUIS HPHEMO-

CHATOYHBIX UCIIBITAHUH HHAWUBHAYAJIBHOI'O o0BeKTa.
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CryneHty HEOOXOAHUMO:

e BriOpaTh HHIUBUAYAIbHBIH OOBEKT UCIIBITAHUH.
e M3y4nTh OCHOBHBIE TApaMETPhl i XapAKTEPUCTHKU 0OBEKTA.
* Broibparb CTpyKTypy NapamMeTpoB, METOIBI HX W3MEPEHHs W CEpHiiHble HM3MEPHTEIbHBIE

IIpUOOPBL

® OOGOCHOBATH CTPYKTYPHYIO CXEMY CHCTEMBI UCIIBITAHMH (YCTAHOBKH).

* Paspaborars (BbIOpaTh) AeTalbHbIE METOJUKH [POBEJEHHUS UCTIBITAHUM, BKIIFOYAs aarOpPHTMEI

U3MEPEHHs KaXKI0I0 IapaMeTpa U CliocoObl 00paboTKH JaHHBIX.

* 3ajarb JONYCTMMBIE W OUEHHTH (PaKTHYECKHE IIOrPELIHOCTH M3MEPEHHs BCEX I1apaMeTpoOB. B
TOM YHCIIE U3MEPSEMBIX KOCBEHHBIMH METOIAMH.
¢ [Ipeanoxuth npoueaypel aTTECTALIMKE CHCTEMBI H €€ €KETOIHOM TTOBEPKH.
O0beKThbI HCIIBITAHUI 11 HHAMBHAYaJbHOH KP

Pamuocrannus MB, AM.

Panunocrannus CMB, AM.

Pagnocranuus JIMB, UM.

Homnneposckuii u3meputens ckopoctu CMB.
PaguoBemarenbHbI MPUEMHHK CUIHAIOB ¢ AM.
PanuoBelarenbHblil IPHEMHHK CUTHAIOB ¢ UM.
Panuonepenaryuk TesieBU3HOHHBIX CUrHANIOB MB.

Paguonepenaryuk TeneBH3HOHHBIX curHanos JIMB.

Perpancnsrop PPJI CMB.

. UImutaTop paguokanama MB.

. AIMuTarop paguokanana JIMB.
. TeneBuzop.

. Beicokokavectsennnii YHY.

. TeneBuznonnas antenna MB.

. TeneBnsuonnas anrenna JIMB.

9 U3mepenue yactotel (6 |9 6
CUTHajIa
10 H3mepenue 6 |10 6
HaIPSHKEHUS
11 N3mepenue 6 |11 6
MOIIIHOCTH CUTHaJIa
12 Ocuumiorpager |6 |12 4 6 4/100%
13 AHann3aTopbl 6 |13 4 6 4/100%
CIEKTpa CUTHaJia
14 OcHOBBI 6 |14 6
CTaHIapTU3aLUU
15 Cranpgaptel PO 6 |15 6
16 OcHoBBI 6 |16 6
cepTU(HUKAITUH
17 Cucremsl kayectBa |6 |17 | 2 6 1,5/75%
18 | OcHOBBI rockoHTpOJIA |6 |18 | 2 6 1,5/75%
Bceero 8 8 101 14/87,5%  |Dx3ameH
KYPCOBAS PABOTA




16. CuHTE3aTOp 4acTOT paauonepenarunka MB.
17. DnexTpoakycTH4ecKas CHcTeEMA.

18. LlndppoBoii BOIILTMETP MOCTOSHHOTO HanpshkeHus (B2).
19. [ludpoBoit BoabTMETp NepeMeHHOro HanpsbkeHus (B3).
20. UmnynbcHeli BonbT™MeTp (B4).

21. CenextuBHbIN BoabT™METp (BO).

22. Mynstumerp (B7).

23. lludposoii usmepurensb MoiHoctTd (M3).
24. UsmepurensHbIii redepaTop HY.

25. U3meputensHblil reneparop BY.

26. U3mepurenbHslii reneparop CBY.

27. UmnynscHsiit reneparop (I'S).

28. Ananu3zarop cnektpa (C4).

29. U3mepuTtenb HeNUHEWHBIX UcKakeHu# (C6).
30. Ocuumnorpad (C1).

31. Hudposoit pazometp (D2).

32. Usmepurens AUX (X1).

33. U3mepurens ko3 durmenta myma (X5).

34. llerexkropHas ronoska CBY.

35. TepmoanexTpuyeckuii npeoGpazosarens CBY.
36. ATTeHI0aTOp NepeMeHHbIH nmorormaromui JIMB.
37. Bentuns CBY.

38. Hanpasiennsiit orBetButens CBY.

39. Ilonocooit puierp CBY.

40. JIuH30Bast aHTEHHA.

41. PynopHast anTeHHa.

42. BosHoBOiHO-11IeeBas antenHa CMB.

43. JIbBO nuanazona CMB.

44. JIOBM.

45. OTpakaTenbHbIi KIIUCTPOH.

46. I'enepatop Ha nuone ['aHHa.

47. I'eneparop Ha JIIT/I.

48. MarserpoH.

49. YMHOXHUTENBHBINA KIHCTPOH.

50. Hupkynsrop CBY.

51. 'enepaTop JMHEHYATOrO CIEKTpA.

52. I'enepaTop HAHOCEKYHIHBIX HMITYJIbCOB.

53. Perynupyemslii ¢azospamarens CBY.

54. Tpanzuctop CBY.

55. Tpanszucrop BU.

56. Mownsl# Tpan3zuctop HY.

57. Ilonocosoii ¢punetp Ha OY.

58. PexexTopHbIi Gunbtp Ha OY

59. Yeunurens BY ¢ APY.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'UU
AKTHMBHbIE H HHTePAKTHBHBIE OPMBI 00y eHHSs
C nemsto GopMHpOBaHUs M Pa3BHTHS NMPO(PECCHOHATBHBIX HABBIKOB CTYHECHTOB B yueOHOM
Ipouecce UCNONb3YIOTCA aKTUBHBIC U WHTEPAKTUBHBIE (OPMBI TMPOBEAECHHUS 3aHATHH B COYETAHHUHU C
BHEAyTUTOPHOM pabotoii: (kypcosas pabora, CPC). OGbeM 3aHSTHIA, IPOBOAMMBIX B HHTEPAKTHBHbIX
dopmax, cocrasisier 87,5% OT ayJMTOPHBIX YacoB.
CamocrosTensHas pabora cTyaeHTOB



CaMocTosiTenbHas (BHeayAUTOpHast) paboTa CTyA€HTOB BKIIOYAET 3aKPEIJICHHE TEOPETUYECKOrO
Marepuayia Ipd TOATOTOBKE K BBHINOJHEHUIO M 3aluTe JabOpaTOpHBIX 3aJaHui, a TakKe IpU
BBLINIOJIHEHHH HHAMBHIyalbHOH KypcoBOM paboThl. OCHOBa CaMOCTOSITENILHOM pabOThl - HM3y4EHHE
PEKOMEH/IOBaHHOM JINTEPATYPH, a TaKXKe EKTPOHHBIX HCTOYHUKOB HH(OPMAILMH.

MyJbTHMeIHiiHbIEe TEXHOJIOTHH 00yYeHH
JIeKIIMOHHBIE 3aHATUS MPOBOASATCS B BHUJE MPE3CHTAUUNd B MYJIBTHUMEIUMHON ayJIMTOPHH C
MCIIOJIb30BAHHEM KOMIIBIOTEPHOTO IIPOEKTOPa U NpejacTaBieHueM 10 80 caiiioB MO KaXA0H JIEKIUH.
CryJieHTaM MpeJOCTaBIIsIeTCs KOMIIBIOTEPHBINH KypC JIEKLUI U ONUCaHUsl BCeX J1abOpaTOPHBIX
pabot. FiMeeTcst KOMIIBIOTepHAst BEpCHs KaTajlora IpuObopoB, KOTOPbIE MOTYT BEIOMpAThCs CTyAEHTaMHA
npu BeinojHeHHnd CPC. KoMmbloTepHBIE TEXHOJOTHHM HCIONB3YIOTCS Taloke Ul OQOPMIIEHHS
J1ab0paTOPHBIX U KypCOBBIX PaboT.

6. OIEHOYHBIE CPEJACTBA AJIsI TEKYHWEI'O KOHTPOJISA YCIIEBAEMOCTH,
MMPOMEKYTOYHOM ATTECTAIIMH 11O UTOT'AM OCBOEHUSA JUCHUIJIMHBI U
YUYEBHO-METO/JHUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTbI
CTYAEHTOB

6.1. Cnucok BOIPOCOB K YK3aMeHY

METPOJIOI'UAA

1. O6nactd ¥ BUABI U3MEPEHHM, IPUMEPBI MPAMBIX U KOCBEHHBIX H3MEPEHHUH.

CpenctBa u3aMepeHud, ux Buisl U kinaccuukanus PUIT (mo I'OCT). Mertponoruueckue

xapakrepuctuku (MX) CH.

I'CH, ee noxpaznenenus u noncucremsl. OEW Ha pa3HbIx ypoBHSX. MeTposioruueckas ciiyx6a B

P® u ee cTtpykrypa.

4. T'ocynapcTBeHHbIE HAYYHBIE METPOJIOTHYECKHE HEHTPHl U uX ¢yHKuH. Bragumupckuit LICMC n

ero GyHKIIHH.

[ToBepka 1 kaTuOpOBKa CPeACTB U3MEpPEHUN. [IOBEPOUHBIE CXEMBI.

6. IlorpemrtHoCTH METOAMYECKHE, WHCTPYMEHTAIbHbIE H CyOBCKTHBHBIE (C  IpPUMEPaMH).
ITorpemHocTu cucteMaruyeckue, qpeioBbie U CIydaliHbIe (C IPUMEPAMH).

7. 3aKoHBI paclpeleNieHHs CIy4aiHbIX MOTPEHIHOCTe (HOpMasibHbIM, CThIOIEHTA, PAaBHOMEPHBIH,
TPEYTOJIbHBIA U aPKCUHYCHBIH ).

8. IlorpemHocTd afggUTHBHBIE W MYJIbTHIUIMKATHBHBIE (C TpHMepaMu). 3amuch abCOMIOTHBIX H
OTHOCHTE/IbHBIX  IOIPEUIHOCTEM M  HMX [peAcTaBieHWe Ha TIpaduke  (aIUTHBHOM,
MYJIbTHIUIAKATABHOM M MX CyMMBI). [IorpelIHOCTH OCHOBHBIE U JOMOTHUTENBHBIC, CTATHYECKUE U
JUHAMUYECKUE (C IPUMEPAMH ).

9. MBHU. IloaroToBka k H3MepeHUsIM. 3alUCh pe3ysibTaToB.O0paboTKa pe3yibTaToB H3MEPEHHH.

10. Ouenka cyMmapHO# cirydallHOM M CHCTEMATHYECKOM MOrPEIIHOCTH MHOTOKPATHBIX U3MEPEHHH.

1. Metoauka 06paboTKH pe3yIbTaTOB MHOTOKPATHBIX H3MEPEHHIA.

12. OueHKa NOrpeHoCTH KOCBEHHBIX H3MEPEHHIA.

13. Cratuueckue xapakrepuctuku PUIL, cxembr PUIT, MOCTOBBIE CXEMBI.

14. CtpyxTypsl 1 ocobernnocTu [[UIL.

15. CymHocts, QyHKIHM W METOObl CTAHJApTH3AlH. IIpaBOBBIE OCHOBBI M IEMM  JIESTEILHOCTH
CTaHIapTH3aLIUH.

16. T'ocynapcreennas cucreMa cranaprusaiiy Poccuiickoii enepaiu. Busibl craHiapToB, IpUMEHsSEMBIX B
Poccuiickoit heneparuu.

17. I'ocymapcTBEHHBI KOHTPOJIL U HA/I30p 3a COOMOJeHHEM TpeGOBaHMM TOCYJAPCTBEHHBIX CTAHIAPTOB.

18. OcHoBHbIE QyHKIHH cepTUHUKAIUH U 3PHEKTUBHOCTE €€ IPOBEICHUSL.

19. O6bekTel  00sA3aTenbHOM M 1n0OpoBONBHOM — ceprudukammu. OdopmieHue ceprudukara
COOTBETCTBUSI.

20. lobpoBosbHas cepTuduKalus, ee Ha3HAYEHHE ¥ OTIMYHUTEbHbIE 0COOEHHOCTH.
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PAJIMONU3SMEPEHMUS

1.
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13.

14.

15.

17.

18.
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W3meputenb UHTEpBaTa BPEMEHH IO METOAY AHCKpeTHoro cyera. CTpyKTypa MOIPELIHOCTH C
Knaccuukanue.

WsmepuTenr HHTEpBala BPEMEHH IO METOAY AMCKPETHOro cyeTa ¢ MHTepnoisuuen. CTpykrypa
MOTPEITHOCTH C KJIaCCU(UKALUEH.

dazoMeTp ¢ JKEeCTKOM JIOTHKOW ¢ mpeoOpa3oBaHHeM cIBUIa (a3bl BO BPEMEHHOH HHTEpBall.
CTpyKTypa MOrpelHOCTH C KiIaccupuKanuei.

Mukporporneccopssblii ¢pazomerp. CTpyKTypa IOTPEUIHOCTH ¢ KIacCU(UKALUEH.

Pe30oHaHCHBIM YacTOTOMEp C HMHIOWKAIMed 1Mo MakcuMyMy. CTpyKTypa MOIpEIIHOCTH C
KJ1accupuKanuen.

Pe30HAHCHBIM YacTOTOMEp C HHIOUKalMed 1o MUHUMYMY. CTpyKTypa HOIpEUIHOCTH ¢
K1accuuranuei.

9CY muckperHoro cyera. CTpyKTypa MOTPEIIHOCTH ¢ Ki1acCu(UKarien.

OCY ¢ mOCTOSHHOW TMOTpPEMIHOCThIO B Juana3oHe u3MepeHHil. CTpykTypa MOIPELIHOCTH C
KiIaccuuKaluen.

Boastmerp CK3 ¢ mpeoOpa3oBaHHEM »HIEKTpUYECKOH »SHeprud B TeroByro. CTpykrypa
MOTPEIIHOCTH € KIacCUpHUKALMEH.

BpeMsuMiyibCHBIN BOJIBTMETP. CTPYKTYypa MOTrpeIHOCTH ¢ KIaccupUuKaluei.

BonsTMeTp BOMHOrO HHTErpHpoBanus. CTPyKTypa MOrpelHOCTH ¢ Kiaaccuukaiuen.

BoabT™eTp mopaspsigHoro koaupoBanus. CTpyKTypa HOrpelIHOCTH C KiacCH(DUKaIEH.
TepmoanexTpudeckuii BaTTMeTp. CTpyKTYpa HOTPEUTHOCTH € KIacCU(pUKALIUEH.

VYuuBepcanbHbiii ocumiuiorpad. CTpykTypa HOTrpelHOCTH (¢ KiaccH(UKanuend) B pexuMax
HU3MEpPEHUs. HHTEpPBaJla BPEMEHU U YPOBHS.

Crpobockonuyeckuii ocummiorpad. CTpyKkTypa MOrpeliHOCTH (¢ KiaccupUKaluei) B pekuMax
U3MEPEHHUs] HHTEpBaJla BPEMEHHU U YPOBHSI.

. Hugposoii ocipuuiorpad. CTpykTypa NOrpelIHOCTH (¢ KiacCu(pUKalKe) B pekuMax U3MEpEeHHs]

MHTEpBaJa BPEMEHH U YPOBHSI.
AHanuM3aTop cHekTpa ¢ napajulenbHOM  QuibTpamumed. CTpykTypa HOrpeImHOCTH  (C
KJ1accu(HKaLueii) B pe)XuMax U3MEpEHHs YaCTOTHl U yPOBHS FapMOHHK.

AHanu3aTtop CIEKTpa ¢ IHocieaoBarelabHOd ¢unbrpanueii. CTpyKTypa MNOTrpemIHOCTH (C
K1accu(uKanuei) B pe)KxuMax U3MepeHUsl YaCTOThI U YPOBHS FApMOHHK.

BeruucnurenpHpli  aHanu3atop crnekrpa. CTpykTypa NOTpemHOCTH (¢ KiaccuuKaiued) B
peKUMax U3MEPEHHUs YaCTOThl M YPOBHSI TAPMOHHK.

. U3mepHTens HeMHERHBIX HeKaxkeHUH. CTpyKTypa MOTpeHOCTH (¢ KiiacCu(UKauei ).

6.2. Cniucok 3aa4 K YK3aMeHy
Jlna  kimacca TouHOCTM | ompenenuTh aOCOMIOTHYIO, OTHOCHUTENBHYK) M IIPHUBEICHHYIO
NOrPELIHOCTH pe3yJibTara u3MepeHus B Touke X = 4N (B) Ha npenene usmepenus Xx = 100 B.
3anKcaTh BBIDAKEHME JJII OTHOCHTEIBHOM IOTPENIHOCTH pe3ysibTara H3MEPEHHs, KOrja Kiacc
TOYHOCTH BoJIbTMETpa 1,0 mpesicTaBieH 2-4ieHHOH GopMyIIoi, B COOTBETCTBUH ¢ KOTOPOM B TOUKE
x = 3N (B) na nmpenene usmepenus Xx = 100 B axnutuBHas cocrapisiomas B 2 pasa OO0JbIIe
MyJIbTHUIIIMKaTUBHOH. BriOpats a u b.
OnpenenuTs MakCHMallbHYIO MOrpelmHocTs, ecnd o=0,1N% i 3aKkoHOB pacrpeleeHus:
pPaBHOMEPHBIH, TPEYTrOJIbHBINA, APKCUHYCHBIH U HOPMAJIbHBIH.
Ouenute CyMMapHyIO HOIPELTHOCTD, 33IaHHYIO B % 3-Ms ClIy4alHBIMH COCTABJISIOIIMMM, Kax1as
13 KOTOPBIX 3aJaHa JOBEPHTEIbHBIMH IpaHuiiaMu ¢ BeposTHOCThIO 0,95: 0,1*N — pacnpenenena
no HopMaibHOMY 3akoHy; 0,2*N — pacmpeneneHa no apkCHHyCHOMY 3akoHy; 0.3*N —
pacrpejeneHa 1o paBHOMEPHOMY 3aKOHY.
OneHuTe CyMMapHyIO NOTPEIIHOCTD, 33IaHHYIO B % 3-Ms CIIy4aifHBIMHM COCTABJISIOLIMMH, KaXK/1ast
U3 KOTOPBIX 3aJaHa JOBEPUTENILHBIMU T'paHHUIlaMM C BepoSTHOCTHIO 0.95: nBe cocraBisiomiye
0.I"N u 0,2*N KoppeIMpoBaHHBI M pacIpelesieHbl [0 HOPMAIbHOMY 3aKoHY; ogHa - 0.3*N
pacrpeie/ieHa 10 PABHOMEPHOMY 3aKOHY.
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Onenurte CyMMapHyIO HOTPELIHOCTb, 3aJaHHYIO B % 2-Msl CIIy4aiHBIMM COCTaBIIAIOLIMMH, KaXKAast
13 KOTOPBIX 3a/laHa JOBCPHTE/IbLHBIMH I'PaHUIaMu ¢ BepossTHOCThIO 0,95: 0,1*N pacnpezesena mo
HOpMasibHOMY 3akoHy; 0,2*N  pacnpeneneHa nmo paBHOMepHOMY 3akoHy, - ¥ oxsoi HCII ¢
IPaHUYHBIM JOBEPUTENIbHBIM 3HaueHueM 0,3*N.

Man npubop Toka co mkamoi 10 MKA u BHyTpeHHHM compotuBieHrem 0,1*N kOm. Kakue
HY)KHBI LIYHTHI 171 miKan Toka 1 MA u 1 A? Kakoe O6ynet BxoqHoe conpotusiieHue npudopa?

Jlan npubop Toka co mxangoi 10 MKA u BHyTpeHHum compotusinenuem 0.1*N kOm. Ha kaxue
HIKaJTbl MOXXHO TMOCTPOHTH BOJBTMETP, M Kakue [OJDKHBI OBbITh MMpH 3TOM 100aBOYHBIE
conpotuBienus? Kakoe 6yaeT BXoAHOE CONPOTUBIIEHHE Tpubopa?

Jan npuGop Toka co mxanod 10 MkA u BHyTpeHHHM conpoTuBieHueM 0,1*N kOm. Ilpemnoxure
LIKaJly OMMETpa ¥ HallpsHKEHUE UCTOYHUKA ITUTAHHS.

Han npubop co mxanoi 100 MB u BHyTpeHHHM conporuBienueM 1*N kOm. Kakue HyxHBI
nobaBoyHble conpoTHBleHus A1 mkaxr 1 B, 10 B u 100 B? Kakoe 6ymer BXomHOE
COIIPOTUBJIEHHE IPUOOPA HAa pa3HBIX IIKaJIaX BOJIBTMETpaA?

Han npu6op co mxamoi 100 MB u BHyTpenHum comporusinenreM 1*N kOm. Ha xakue mkabl
MOXKHO IIOCTPOUTH aMIIEPMETP, H KaKHE JOJLKHBI OBITh IpH 3ToM IIyHTHI? Kakoe Gyaer BxoaHOe
COIIpOTUBIICHHE TpUdopa?

. an npubop co mkanoi 100 MB u BHyTpeHHHM conportuBieHneM | *N kOm. [Ipennoxure mikaty

OMMETpAa U HAIIPSAXKCHHUEC HCTOYHUKA [TUTAHUS.

. C xako MHUHMMAQJILHOH OTHOCHUTENBHOH IOIPEIIHOCTHIO MOXHO H3MEPHTH HHTEPBAl BPEMEHH

0,1*N Mmc, ecnu dacToTa CYeTHhIX HMIyIbcoB 1 MIm.  Merox muckpeTHoro cuera 6e3
UHTEPIOJISIIHH.
C KaKoi MHHHMAJIBHOM OTHOCHTENBHOHM MOTPELIHOCTBIO MOJKHO H3MEPUTh MHTEpBAl BpPEMEHH
0.1*N McC, ecnu dYacToTa CYeTHBIX HMIymbcoB |1 MIm.  MeToa AHCKPETHOTO cyeTa C
HUHTEPIIOJISALIUEN.

. C KaKoil MMHUMAILHOH abCONFOTHOM MOTPEIIHOCTBIO MOXKHO M3MEPUThL CIBUTI (a3hl Ha 4acTOTE

10*N I'u, ecu yacToTa cYeTHBIX MMITYIbcoB 1 M. Meron auckpetHoro cueta ¢ MIIC. Kakoe
TpedyeTcst BpeMsi u3MepeHHs?

C xaKodl MMHMMAIBHOH OTHOCHTEIBHOM NOIPELIHOCTBI0 MOKHO H3MepHTh caBur ¢passr 5*N' Ha
gacrore 10*N I'u, ecu yacToTa CueTHBIX UMITyIbcoB 1| MI'. Metoa auckperHoro cuera ¢ MIIC.
Kakoe TpeOyercs Bpemst u3amepenus?

C kakoil MHHUMAIbHOH abCOMOTHOM MOTPELIHOCTBI0 MOXHO M3MEpPHTH 3a Bpems T=1 ¢ caBur
(hazbr Ha yactote 10*N ', eciiu yacToTa CUETHBIX MMITYJIBCOB | M. MeTox JMCKPETHOro cueTa
C JKECTKOH JIOTUKOH.

. C xakoi MI/IHI/IMEUII)HOI/I OTHOCHUTEJIbHOM NOrp€IIHOCTBEI0O MOXKHO U3MEPUTH 32 BpeMs T=1 ¢ casur

dazer 5*N’ Ha wacrore 10*N I'l, ecili 4acTOTa CYETHBIX umiynbeoB 1 MI'n. MeTtoa AMCKpeTHOro
CUYETa C JKECTKOH JIOTHKOIA.

. C KaKo# MUHMMAJIBHOH TIOTPENIHOCTBIO AUCKPETU3ALMHE MOKHO H3MepuTh dactotbl 10N Tiu N

MI'L MeToI0M IMCKPETHOTO CueTa IpH BpeMeHH M3MepeHus | c?

- Barrmerp cpennero 3HaveHust MOmHOCTH mMoKasan BeawuuHy +3Nab-MBt. KakoBa ummysbcHas

MOILHOCTh (MOLIHOCTE B MMITYJIbCE), €CIIH CKBAXKHOCTH paBHA 3N?

7.YYEBHO-METOJUYECKOE W HH®OPMAIIMOHHOE OBECIEYEHUE

JAUCHHUITJIMHBI
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OcHoBHas uTEpaTypa
OCHOBBI METPOJIOTHH, CTaHIAPTH3ALMH U CepTU(HKAIMH: YuebHOe mocobue / H.JI. Jdy6osoii,
E.M. IToptHOB. - M.: U]l ®OPYM: HUL[ Undpa-M, 2013.
Adonckuii A.A. DIEKTPOHHBIE H3MEpPEHHS B HAHOTEXHONOTHAX H B MHUKPOIJIEKTPOHUKE
[SnexTponHbii pecype]/ Aponckuit A.A., JIbskoHOB B.I1.— DIeKTpoH.TeKCTOBBIE JaHHbIe.— M.:
JMK Tlpecc, 2011.



3. Adoncknii A.A. U3MepuTenbHble TpUOOPHI U MaCCOBBIE IEKTPOHHBIE M3MEPEHHS | DIIEKTPOHHBIN
pecypc]/ Adonckuit A.A., JlpskonoB B.Il.— Dnekrpon.tekcroBeie panHbie.— M.: COJIOH-
[MTPECC, 2009.— 541 c.

JlonoJIHUTe/ILHAS JTUTEpPaTypa
1. IlozgusaxoB A.JI. Kypc nekuuii mo mucuumiuae «MeTposioruss u paauousMepenusd: Yactp .-

Bnagumup: Bal'Vy, 2008. - 164 c.

[osauaxos A.JI. Kypc nekumit mo mucuumiune «Merponorus u paguousmepenus»: Yactp 2.-

Bnagumup: Bal'V, 2009. - 124 c.

ITosnusaxos A.Jl.. IlosgnsaxkoB B.A. AnroputMuyeckue METOABI OIPEJCICHUS I1apaMeTPOB

panMOTEXHHYECKUX CHTHAIOB U Lienel (yuebHoe nocobue) / Binagum. roc. yu-1, Bnagumup, 2007.
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Ilepnoguyeckne H3JaHUSA
OTteuyecTBeHHbBIE Ky PHAJIBI:
e Panmorexnuka;
e PaguoTeXHMKa U HJIEKTPOHHUKA;
e [IpubGopsl 1 TEXHHUKA IKCIIEPHMEHTA,;
e [ludposas 06paboTKa CUTHAJIOB.
PedepaTuBHbIe KypHAJIbI:
e PanuorexHuKa;
e  DJIEKTPOHHKA.
3apy0eskHbIe KypPHAJbI:
e [EEE Transactions on Communications;
e |EEE Transactions on Signal Processing;
e [EEE Transactions on Instrumentation and Measurement.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHUE JUCLUITIJINHBI

MarepuanmbsHo-TexHHUECKOe 00eCTIeYeHHE NUCLMILIAHBI BKITIOYAET:
KaeipanbHbIe MyTbTHMEAHIHBIE cpeacTBa (aya. 301-3 u 335-3);
e HabopkI CIAHI0B 1O BCeM JIeKIUAM (10 80 cIaioB Mo Kax o JIEKIIMH );
® 000pynoBaHHE CHELMATM3UPOBAHHON Jjaboparopun (506-3) 1O JUCLMILIMHE «Metposoruss u
PagyvoOU3MEpEHHUS;
¢  KOMIIBIOTEPBI CO CTICIHATH3UPOBAHHBIM IIPOI PAMMHBIM 00ECIIeYeHHEM BUPTYAIBHBIX TIPHGOPOB.
IIpumevanusn:
1. OOuwee 4uCIO NMOArOTOBIEHHBIX claimoB 6Gonee 700, OHH €XKErogHO PEOaKTHPYIOTCS H
MOJEPHU3UPYIOTCS B COOTBETCTBUH C Pa3BUTUEM TEXHHYECKOM U METOIUYECKOM Ga3bl.
2. O6mee 4YHMCIIO KOMIBIOTEPOB B Jabopatopuu 506-3 co CIICLMAIM3UPOBAHHBIM  ITPOI PAMMHBIM
00eCIIeYeHHEM COCTaBIIAET 5 €/TMHHLL, & H3MEPHTETHBIX TIPHOOPOB - 19 emummn (B7-34. B7-16, B7-
39, B2-38, I'4-156, I'4-128, I'4-165, I'3-36, I'3-118, C6-11, Y3-45, Y3-46, U3-54, U3-64. X1-46. X1-
42, C4-60, CK4-59, B1-9).

Pabouasn nmporpamma cocraBiiena B coorsercTBuM ¢ TpeGoBanusmMu OI'OC 1o HaIlPaBJICHUIO
«PaguoTexHukay.
Pabou4yro nporpammy coctaBun npodeccop kad. PT u PC ALY A J1. Tlo3mHsKoB.
(CD%@, MIOJTINCH)

Penensenr ren. gupexrop BKB «PagnocBsa3p» K.T.H. % A.E. bornaHos
(MecTo paboThl, TOKHOCTH, CDI/I(\XA{OMIHCL)




[IporpaMMa paccMOTpeHa M 0/100peHa Ha 3aceianiy Kadeapsl
[Tporokoi Ne /y{/ or N5, /4 roma =
3aseayromnuii kapenpoit PT u PC % O.P. Hukurun

Paboyas nporpaMma paccMOTpeHa M ofoOpeHa Ha 3acellaHdd y4eOHO-METOAMYECKOM KOMHCCHH

nanpasyienus: «PAJIMOTEXHUKA»
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[Tpencenarens komuccuu 3aB. kapenpoit PT u PC - _— O.P. Hukutun
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PABOYEN ITPOT'PAMMBI JUCLIMITJIMHBI (MOZY JISI)
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3aBenyrouni kadeapon % O.P. Hukutun




JIMCT IIEPEYTBEPXKIEHWS
PABOYEN MPOI'PAMMBI

PaGouas mporpamma o1o6peHa Ha //: {/ 7 y4eOHBIN TO1
[Iporokon 3acenanus kapenps! Ne / //OT % / :/b// /f roja

3aBeyromuit kadeapoi /f e L/P Gy s Dt sy
L
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