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1. IEJU OCBOEHHSA JUCHUIIVIMHBI

Nucuuniavua  "Metposoruss W pamdom3MepeHHs' — obecmedyumBaeT  (OpMHpPOBaHHE
06IIeKyIbTYPHBIX M TPO(ECCHOHAIBHBIX KOMIICTEHIHH B COOTBETCTBUM ¢ Tpebopanusmu PI'OC
BIIO, o6yuas cnenuamucra B 00J1aCTH METPOJOTMYECKOro obecredeHus, TEXHUUECKUX H3MEPEHHH,
CTAaHJapTH3allMi W CepTH(HUKAIMA TNPUMEHHTEIBHO K 3a7adyaM pa3pabOTKH, IIPOM3BOJICTBA H
9KCILTyaTallii paJuOTEXHUUECKHX CPEICTB.

Heasimu ocBoeHHs AUCHUILTHHBI « MeTPoI0rusi U paJHOH3MepPEeHHD) ABISIOTCH:

1. HM3ydenwne OCHOB METPOJIOTMH, OBJIAJCHHE METONAMH M CPEJICTBAMHU U3MEPEHHs [1apaMeTpOB H
XapakTepPUCTHK I[eNed, CHUTHalIOB TMpU  pa3pabOTKe, MPOM3BOJCTBE M SKCITyaTallu
paIMOTEXHUUECKUX CPEICTB

2. O3HAKOMJIEHHE C OCHOBAMM CTaHJApPTH3AIMH U CEPTUGHUKAIIMM CPEICTB U3MEPEHHH, C METOJaMH

obecrieueHust eMHCTBA U3MEPEHUH M COOTBETCTBYIOIIEH HOPMATUBHOM TOKYMEHTAIIMEH.

W3ydeHue NPHHIMIIOB IEHCTBHS, TEXHHYECKHX U METPOJIOTHYECKHUX XapaKTEPUCTUK CPEICTB

U3MepeHuil.

4. ®opMHpOB2HME TPAKTHYECKUX HABBIKOB PabOTHI C PaIHOU3MEPHTENLHBIMA NPHOOPAMH.

5. M3yuenue COBpPEMEHHBIX METOJOB H IPUOOpETEHHE HaBBIKOB 0OpabOTKHM pe3y/bTaToB
HU3MEPEHMH, OLi€HKM OTPEIIHOCTH U3MEPEHHH.

(U]

2. MECTO JUCIHMIUIMHBI B CTPYKTYPE OIIOII BO

Jucuuriina «MeTpoJioTHst U paJHOM3MEpeHUs)» OTHOCHUTCS K 0a30BbIM  JMCIMIUIAHAM —
b1.b.14.

Kypc "MeTposiorust 4 paidou3MepeHns’ OCHOBBIBaeTCs Ha 3HaHHM "Marematuku", "Ousu-
ku", "CXeMOTexHurY aHAJIOTOBBIX OSIEKTPOHHBIX ycTpoicTB ", "PagmoTexHHuYeckuMx Lened u
CUTHAIOB" M SIBIsieTcs 0a30M JUIs H3yYEeHHUS NepeaTdYMKOB M YCTPOHCTB (POPMHUPOBAHHMS CUIHATIOB,
YCTPOMCTB mpuema 1 0OpabOTKU CUTHANA, PATHOTEXHUYECKMX CUCTEM H JIp.

2. KOMINETEHUUU OBYYAIOIIEI'OCs, @OPMUPYEMBIE
B PE3YJIbTATE OCBOEHHUSA JUCHHUITIJIMHbBI

B pezyanrars OCBOEHHMS NMCHHUILIMHBL OOYYaroIIUics JOMKeH o0iazaTe OOIIEKYJIbTYpPHOH
xoMreTeHper OK-7 - crioco6HOCTBIO K CaMOOPraHU3aluy U caMoo0pazoBaHuio. OH JJOJDKEH:
3HaTh:
® OCHOBBI TEOPUHU MOTPEIMIHOCTEN U3MEPEHHH;
e cnocobbl HOpMUpPOBaHUS H (OPMBI 3aJaHHs METPOJIOTMYECKMX XapaKTEPUCTHK CpEACTB
U3MEpPEHU N
e OCHOBHBIE [OHATHS, HOPMATHBHBIC TIOJOKEHUsI M 3aKOHOJATEIbHBbIE aKTbl B 00JacTH
METPOJIOI kv, CTaHIapTU3aNU U cepTUGUKALUY;
® IIPUHUHIIBI IIOCTPOEHHUS CPEICTB U3MEPEHUH U KOHTPOJIS.
Ymern:
®  [IpUMMEHSATL COBPEMEHHBIE METOIbI M CPEINCTBA H3MEPEHHs I1apaMETPOB M XapaKTCPHUCTHUK
LENEH U CHIHAIUB;
®  HCIOJIK30BATH OCHOBHBIEC MPpUEMBI 00pabOTKU SKCIIEPUMEHTAIBHBIX JaHHBIX;



e  [POBOJMTH MOBEPKY CPEICTB W3MEPEHHs, HCIOIb3YyEMBIX I Pa3spabOTKH, MPOU3BOJACTBA H
HACTPOMKH paAUOTEXHUYECKUX YCTPOUCTB H CHCTEM.

Baagern:
e MeTojJamM BLIOOpa anmnaparypbl s H3MEPEHHs XapaKTEePUCTHK PaJMOTEXHHYECKHX LENer U
CUTHAJIOB;

e METOJAMM M CpEJICTBAMH H3MEPEHHs MapaMeTpOB U XapaKTEPHCTHK LIENEH, CHIHAJIOB INpH
pa3paboTKe, MPOU3BO/CTBE U IKCIIyaTalluld PaJHOTEXHHYECKUX CPENICTB;

e HasblKamu 0O0pPabOTKH Pe3yJIbTaTOB U3MEPEHHUH, OIIEHKH IIOTPELIHOCTH H3MEPEHHI.

e METOJaMH ITOBEPKH CPEJICTB H3MEPEHHUS, UCIOJIB3yeMbIX Ul pa3spabOTKH, MPOU3BOACTBA H
HACTPOMKHU PaJIMOTEXHUYECKUX YCTPOHCTB H CUCTEM.

4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHbBI

O6111as TPy10eMKOCTb JMCIMILTAHBI COCTaBIseT 4 3ayeTHble eMHHULBI (144 yaca).

Bupl yue6HOM paboTHL, DopMEI
BKJTIOYAsi CAMOCTOSITEIbHYIO .|  TeKyuero
® O6beM yuebHOM
= paboTy CTyI€eHTOB AGOTEL KOHTPOJIS
a.| © | M TpPYAOEMKOCTb (B Yacax) p ’ yCIIEBAEMOCTH
== C IPUMEHEHUEM
No Paznen (tema) | 0 o |9 o (no Hedenam
2| e = |3 2 HUHTEPaKTUBHBIX
n/n JUCHUTITUHE] 3 25| =B Q8 |2 o A, cemecmpa),
O S TS @ E A METOJIOB
S| E|2 §e EIE Bl |™ dbopma
S ZIE R 2|8 8l & |~| (Buacax/ %)
T 3IEZEREE Ol IPOMEKYT.
X ¥ o alf oAl <
= g g 18 aTTeCTalluH
=R |
1 4.1 3amauu u poab |6 |1 2 2 .
METPOJIOTUH
2 4.2 T'CH - roc. 6 |2 2 2 0,5/25%
chucTeMa o0ecrneyeHus
€IMHCTBA U3MEPSCHUM
3 4.3 IMorpemuoctd (6 |3 2 2 0,5/25%
U3MEPEHUN
- 4.4 Cnyuatinbie u |6 |4 2 2 0,5/25%
CHCTEMaTUYECIHE
TMOTPELIHOCTH
5 4.5 O6padoTra 6 |5 2 2 0,5/25%
pe3yasTATOR
U3MEepeHnHT
6 4.6 MeToanl U 6 |6 2 2 0,5/25% Petitunr
CpencTBa H3MEPEHUH KOHTpOJIb Nel
7 4.7 zmepenue 6 |7 2 2 0,5/25%
BPEMEHHLIX
HHTEPRANCR
8 4.8 Mamepesnie 16 |8 2 4 0,5/25%
(Ga30BbiX CLEATOB |
9 4.9 Usmepenue 6 9 2 - 4 3/50%
YacTOThI CHIHa1a




10 4.10 NUsmepenue 10 | 2 4 0,5/25%
HaANPSHKEHUS
11 4.11 Hsmepenue 11 | 2 4 4 3/50%
MOIIIHOCTH CUTHajIa
12 | 4.12 Ocuumnorpadsl 12 | 2 4 0,5/25% PeliTunr
KOHTpOJIb No2
13 4.13. AHanu3aropsl 13 | 2 4 4 3/50%
CIIEKTpa CHTHaa
14 4.14 OcHoBBI 14 | 2 + 0,5/25%
CTaHIapTHU3alUU
15 4.15 Cranpapter PO 15 4 4 3/50%
16 4.16 OcHOBbI 16 | 2 4 0,5/25%
cepTUUKALUU
17 4.17 Cucremsl 17 | 2 2 4 2/50%
KayecTBa
18 4.18 OcHOBBI 18 | 2 4 2/50% Petitunr
TOCKOHTPOJIS KOHTpPOJIb Ne3
Bceero 36 18 54 21/38% DK3aMeH

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HA

5.1. AKTHBHbBIE H HHTE€PAKTHBHbIE (popMBbI 00yUeHHUS

C uenpio GOPMHPOBAaHUS W PA3BUTHs MPO(ECCHOHATBHBIX HABBIKOB CTYJEHTOB B y4eOHOM
IPOIECCEe MCIOIB3YIOTCSl aKTUBHBIE M MHTEPAKTHBHBIE (QOPMBI IIPOBENECHUS 3aHATHH B COYETAHHU C
BHEAyJIUTOPHOH paboTOu: (maboparopHble paboThl, KOHTpoabHbE, CPC). OOBEM 3aHATHH,
IIPOBOJUMBIX B HHTEPAKTUBHBIX hopmax, cocTasiseT 21 yac unu 38% OT ay JTMTOPHBIX 4acoB.

5.2. CamocrosiTesibHasi paboTa cTy1eHTOB
CamocrosTenpHas (BHeayIMTOpHast) paboTa CTYAEHTOB BKIIIOUYAET 3aKPEIICHUE TEOPETHYECKOTO
Marepuasia MpH IOATOTOBKE K BBINOJHEHUIO M 3allMTe JabOpaTOpHBIX 3alaHUi. a TakKe HpU
BuINOIHeHHH HHAuBHAyalbHOH CPC. OcHOBa caMOCTOSITETIbHOM pabOThI - U3y4YEHHE JIMTEPATYPHI 110
PEKOMEHI0BaHHBIM UCTOYHUKAM M KOHCIIEKTY JICKIUH.
5.3. MyJibTHMeIUiHbIE TEXHOJIOTHH 00y4eHHs

Bce nexiinonHbIe 3aHATHS IPOBOISTCS B BUJE MPE3CHTAIMA B MYJIbTUMEIUHHON ayIUTOPUH C
MCIIOJIb30BAHMEM KOMIIBIOTEPHOTO MPOEKTOpa M MpeacTaBieHueM oT 25 mo 40 cnaioB Mo KaKIOH
TIEKIUH.

CrymeHTaM NpeoCTaBIsIeTCs KOMIIBIOTEPHBIM KypC JIEKIIHH U ONUCcaHusl Bcex J1abopaTOPHBIX
pabot. iMeeTcss KOMIBIOTEpHAsI BEPCUs KaTaJlora IpuOOpOB, KOTOPhIE MOT'YT BEIOUPATHCS CTYACHTaMH
npu BbimojHeHuH CPC. KoMIbIOTEpHBIE TEXHOJIOTHH MCIOJIB3YIOTCS Takke is 0(QOopMIICHHS
nabopatopHsix padot u CPC.

5.4. PeliTunroBasi cucrema o0y4eHusi
PelTHHT-KOHTpOJIb MPOBOAUTCS TpH pasza 3a cemecTp. OH mpearnosaraer OIEHKY CyMMapHBIX
OaJJIOB 1O CIEAYIOIIMM COCTABIIIOIIMM: AaKTUBHOCTb Ha pPEUTHMHIOBBIX 3aHATHSAX; KauyeCTBO
BBITTOJTHEHUS 1abopaTopHbIX paboT u CPC.



6. OIEHOYHBIE CPEACTBA JJIs1 TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH,
IMPOMEXYTOYHON ATTECTAIIUU 10 UTOI'AM OCBOEHUS JUCLUATIJIMHBI H
YYEBHO-METOAUYECKOE OBECIIEYHEHHE CAMOCTOSTEJBbHOMN PABOTDI
CTYAEHTOB
6.1. Cncok BONPOCOB H 33/124 K JK3aMeHY

METPOJIOI'A

O6J1acTH ¥ BUbI H3MEPEHHA, TPUMEPHI IPSIMBIX U KOCBEHHBIX H3MEPEHHH.

2. CpeacrBa wusmepenuit, ux Buasl 4 kinaccudukamus PUIT (mo I'OCT). Merposnoruyeckue
xapaktepuctuku (MX) CH.

3. T'CHU, ee noxpasaenenuss u moacucreMsl. MeTposorudeckas ciay:x6a B PO u ee CTpykTypa.

4. TocyaapcTBEHHBIE Hay4HbBIE METPOJIOrHYECKUe HEHTPhl U uX GyHkumy. Bragumupckui [ICMC u
ero GyHKIUH.

5. TloBepka u KaTMOpOBKa CpeACTB U3MepeHUH. IloBepoUHbIE CXEMBI.

6. TlorpemHoCTd MeTOAWYECKHe, HWHCTPYMEHTalbHblE M  CyOBEKTHBHBIE (C  NpPHUMEpaMH).
[TorpemHocTy cucTeMaTu4ecKue, ApeioBbie U ClydaiHble (C IPUMEPAMH).

7. 3aKoHBI paclpeleleHHs CIyYalHBIX IOTpeIrHocTed (HopMasbHbIM, CThIONEHTa, paBHOMEPHBIH,
TPEYTOJIbHBIA U apKCUHYCHBIN).

8. TlorpemHoCTH AIIMTUBHBIE ¥ MYJIbTHUILIMKATUBHBIE (C IpUMepaMH). 3amuch aOCONMIOTHBIX H
OTHOCHMTENBHBIX  HOTPEMIHOCTE W WX  IpeIcTaBleHHe Ha  rpapuke  (aJIMTHBHOM,
MYJIbTHIUTAKATUBHON U MX CyMMBI). [IorpemHsocTu OCHOBHBIE M JONOJIHUTEIbHBIC, CTATHYECKHE U
JTMHAMHYECKHE (C IPUMEpaMHu).

9. TloaroroBka K H3MepeHHsM. YUeT MoJenu o0beKTa, Beioop metona, CH.

10. MBMU. IToaroroBka K u3MepeHusiM. 3arnuch pe3ynbratoB. O6paboTka pe3yIbTaTOB U3MEPEHHUH.

11. OneHka MOTPEIIHOCTH pe3yybTaTa MpIMOro OJHOKparHoro uiMepenus Uit u3BecTHeIXx CKO u
HCIL

12. Ouenka CyMMapHO# CIIy4ailHOM U CHCTEMaTHYeCKOH MOIPEIIHOCTH MHOIOKPATHBIX H3MEPEHHUH.

13. Cratuueckue xapakrepuctuku PUIL cxemsr PUIL, MocTOBBIE CXEMBI.

14. Ctpykrypsl u ocobennoctu LIUIL

15. Metomuku Koppekuuu «O», KanuOpoBKH KodhdHUUEHTa Iepelaud U KOMIIEHCALUH
HeauHerHocTd AX B [{UIL

16. CymHocTs, GYHKIMA ¥ METOAbl CraHmapTv3alii. [IpaBoBblE OCHOBBI M LETM  JESTEIHHOCTH
CTaHIAPTU3ALIIH.

17. TocymapcTBeHHas cucteMa craniapTusaiy Poceuntickoi gpenepariuu. Buipl craniapToB, IPHMEHAEMBIX B
Poccutickoit peneparuu.

18. T'ocymapcTBeHHBIN KOHTPOJIb M HaI30p 3a COOII0eHreM TpeOOBaHUH TOCyIapCTBEHHBIX CTaHJapTOB.

19. OcHoBHBIE pyHKIUU cepTHHUKALUN U D(DEKTUBHOCTD €€ IPOBEACHHUSI.

20. O6bexThl  00si3aTEeNbHOM W J10OpoBOJBHOM  ceprudukamuu. OdopmieHne ceprudukaTa
COOTBETCTBUSI.

21. lo6poBosibHas cepTH(HKalLUsl, €€ Ha3HAaYE€HUE U OTIIMYUTEIbHbIE OCOOEHHOCTH.

PAJIMOU3MEPEHMA

1. W3meputenb uHTEpBaja BpPEMEHH II0 METOAY AMCKpeTHOro cuera. CTpyKTypa HOTPEIIHOCTH C
KiaccupUKaIHen.

2. H3meputens mHTEpBajla BpEMEHH 10 METOAY IUCKPETHOro cyera ¢ MHTepmnoisiuued. CTpykTypa
MIOTPEIIHOCTH C K1accu(UKaluen.

3. ®dazoMeTp ¢ KECTKOH JIOTMKOH ¢ mpeoOpa3zoBaHueM caBura ¢Gasbl BO BPEMEHHOW HHTEpBAI.
CTpykTypa NOIrpelHoCTH ¢ Kiaccupukanuei.

4. MuxpornpoueccopHbliit pazomerp. CTpyKTypa HOTPEIIHOCTH ¢ KiIaccupuKaruen.

5. PesonancHeIi yacToTOMep. CTPYKTypa MOIPELIHOCTH ¢ KIacCuUKaueH.

6. DCY puckperHoro cueta. CTpyKTypa MOTPEUTHOCTH ¢ KIacCupUKaIUueH.

7. OCY CBY puckperHoro rerepoguHupoBanus. CTpyKTypa HOTPEUIHOCTH ¢ KIaccudukanuen.

8. OCY CBY no Metoay nepeHoca 4acToThl. CTpyKTypa HOTPELIHOCTH ¢ KiIaccu(UKauen.
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Bomstmerp CK3 ¢ mpeoOpa3oBaHHEM >JI€KTPUUECKOH SHeprud B TemioByro. CTpykrypa
MOTrPELIHOCTH ¢ KJIacCH(pUKaLUen.

BpeMauMnyibCHBIH BoJbT™METp. CTPYKTypa HOTPEIIHOCTH C KJIAaCCHQUKAIUEH.

BonbT™MeTp ABOWHOTO HHTErpUpoBaHus. CTPyKTypa HOTPENIHOCTH C KJIaCCH(pHUKAIIUEH.

BoabTMeTp nopaspsaHoro koguposaHus. CTpyKTypa MOrpelIHOCTH € KIACCHpHUKAIHEH.
KanopuMeTpryeckuii BATTMETP C MOCTOSHHOW TeMmIepaTypod (Meron 3amemienus). CTpyKTypa
HIOrPEITHOCTH C KJIacCU(UKALUEH.

TepMOpE3MCTUBHBIN BATTMETP C MOCTOM YHTCTOHA. CTPYKTYpa HOIPEIIHOCTH € KIacCH(HKAIHCH.
TepmonsekTpuueckuii BarTMeTp. CTPYKTypa NOrPEIIHOCTH ¢ KIACCHpUKAIMEH.

VuusepcansHblii  ocumuiorpad. CTpykTypa MOrpemHocTd (¢ KiaaccMUKaluMe#) B peKumax
H3MEpEHHs HHTepBala BPEMEHH U YPOBHS.

Crpobockomuyeckuii ocuuiuiorpad. CTpyKkTypa MOrpemHocTH (¢ KnaccuuKaluei) B pexuMax
U3MEPEHHUs HHTEPBaAJIa BPEMEHU U YPOBHSI.

AHanu3aTop ChmeKTpa ¢ mapawienbHoM — ¢uibTpanuedn. CTpykTypa IOrpemiHoOCTH  (C
KIacCHU(pHKaIMeil) B pe)KUMax U3MEPEHHs] YaCTOThI M yPOBHS FrapMOHUK.

AHanu3aTop CreKkTpa ¢ mociefoBaTelbHOM ¢umibTpanuer. CTpykTypa IOrpelIHOCTH (C
Kj1accH(HKalnei) B pe)KuMax U3MEPEHUs 4YaCTOThI M YPOBHS FapMOHHMK.

BoruncnuTenbHbl  aHanu3atop crextpa. CTpykTypa MHOTpeImIHOCTH (¢ Kinaccudukaunuen) B
pexXxuMax U3MEepeHHsl YaCTOThI U YPOBHS FAPMOHHK.

. Usmeputens HelMHENRHBIX HCKakeHUH. CTPYKTypa MOTPENIHOCTH (C KIacCuHKauen ).

3AJJAUN

Jlns Kkimacca TOYHOCTH | ONpenenuTh aOCOMIOTHYIO, OTHOCHUTEIbHYIO M  IPHBEICHHYIO
IOTPELIHOCTH Pe3yibTaTa u3MepeHus B Touke X = 4N (B) Ha npezene usmepenus Xi = 100 B.
3anucarh BhIpa)KeHUE Ui OTHOCHTEIBHOW IOTPEIIHOCTH pPe3ylbTaTa M3MEpPEHHs, Koria Kiacc
TOYHOCTH BoabTMeTpa 1,0 mpeacrasieH 2-4ieHHOH GOpMyIIOH, B COOTBETCTBHH C KOTOPOH B TOUYKE
x = 3N (B) na npenene usmepenuss Xy = 100 B agnutuBHas cocraBisiiomas B 2 pasa 6oJiblie
MYJIbTHILIHKATHBHOM. BeIOpath a u b.

OmnpenenuTh MaKCHMAIbHYIO HOrpemHocTb, ecau o6=0,1N% g 3aKoHOB paclpelesieHUs:
PaBHOMEPHBIH, TPEYTOJIbHBIH, apPKCUHYCHBIM U HOpMAaJIbHBIH.

OneHUTE CYMMapHYIO MOTPEITHOCTD, 3aJaHHYIO B %0 3-Ms ClIy4yalHBIMU COCTaBJISIOLIMMH, Kaxaas
U3 KOTOPBIX 3aJaHa JOBEPUTEIbHBIMH IpaHuIlaMu ¢ BepositHocThIO 0,95: 0,1*N — pacnpenenena
no HopMaibHOMY 3akoHy; 0,2*N — pacmpeneneHa 0o apKCHHyCHOMY 3akoHy; 0.3*N —
pacripeieiieHa 110 pAaBHOMEPHOMY 3aKOHY.

OrneHnTE CyMMapHYIO MOTPELIHOCTb, 33aHHYI0 B % 3-Ms Clly4yalHBIMH COCTABIISIOIIMMHE, Kax1as
U3 KOTOPBIX 3a/laHa JOBEPHTEIbHBIMH TI'pPaHUIAMH C BeposTHOCTBIO (0,95: ABe cocraBisroliye
0.1*N u 0.2*N KoppelIupOBaHHBI M paclpelelieHbl M0 HOpPMalbHOMY 3akoHy; omHa - 0.3*N
pacripeiesieHa 1o paBHOMEPHOMY 3aKOHY.

O1eHHTEe CYMMapHYIO NOTPELIHOCTD, 3aJaHHYIO B %0 2-Msl ClIydYalHBIMH COCTABJIIOLIUMH, Kax1as
U3 KOTOPBIX 3a/iaHa JOBEPHTEIbHBIMH I'paHuIiaMu ¢ BeposTHOCTHIO 0,95: 0,1*N pacnpeznesnena no
HOpMallbHOMY 3akoHy; 0,2*N  pacmpezneneHa mo paBHOMepHOMY 3akoHy, - u oxHod HCII ¢
IpaHUYHBIM JOBEpUTENbHBIM 3HaueHueM 0,3*N.

Jan npubop toka co mkanod 10 MKA u BHyTpeHHuUM conpotuieHueM 0,1*N kOm. Kakue
HY>)KHBI ITYHTHI JJIs1 IKajid Toka 1 MA u 1 A? Kakoe Oynet BXogHOE CONPOTHRIIEHUE ITprbopa’?
Jlan nmpubop Toka co mkanoi 10 MxA u BHyTpeHHUM conpotuBiieHueM 0,1*N xkOMm. Ha kakue
IIKaJdbl MOXHO IIOCTPOMTH BOJBTMETP, M KaKHe [OJDKHBI OBITh IpH 3TOM J00aBOYHBIE
conpoTuBieHus? Kakoe OyaeT BXoAHOE CONPOTUBIIEHUE Mpudopa?

Jan npubop Toka co mkanoi 10 MxA u BHyTpeHHHUM conpotuBienueM 0,1*N kOm. Ilpenmoxure
IIKaJIy OMMETpa U HapsKeHUE UCTOYHUKA TUTAHUS.

Han npudop co mxkanoi 100 MB u BHyTpeHHUM conpotuBieHdeM 1*N kOM. Ha kakue mikassl
MO>KHO IIOCTPOMTH aMIIEPMETP, U KaKue JOJKHBI ObITh IpU 3TOM IIyHTHI? Kakoe Oyner BxoaHOE
COIIPOTHUBJIEHUE Ipubopa’?

C xaxkoll MUHUMAJIBHOW OTHOCHTEIBHOM MOTPEIIHOCTHI0 MOXHO HU3MEPUTh HHTEpPBajl BPEMEHHU



13,

14.

13.

16.

17.

18.

19.

20.

0.1*N Mc. ecim uacTOoTa CYETHBIX HMIyIbcoB |1 MIm.  Meroa auckpeTHoro cyera 6e3
HHTEPHOJISILUY.

. C Kakol MHHMMAJIBHOM OTHOCHTE/ILHOW IMOTPEIIHOCTHIO MOXKHO H3MEPHUTh MHTEpBAll BPEMEHH

0,1*N Mc., ecnM yacrora CYeTHBIX uMmmynbcoB 1 MIm.  Merox IUCKpeTHOro cdera C
UHTEPNOJISALIHUEN.

C Kkakoif MUHMMaJIBLHOH abCOMIOTHOM MOrPENIHOCTHI0 MOXKHO M3MEPHUThH CIBUTI (a3bl Ha 4acTOTe
10*N T'm, eciu 4acToTa CY4eTHBIX MMIyibcoB | MI'n. Meron auckpetroro cdyera ¢ MIIC. Kakoe
TpebyeTcsi BpeMsi H3MepeHus?

C kako¥l MHHHUMAaJIbHOW OTHOCHTEJIHHOM MOTPENIHOCTHIO MOXKHO M3MEPUTH CABHI (a3bl 5*N’ Ha
gacrore 10*N ', eciy yacToTa c4eTHBIX uMIyibcoB | MI'n. Metox auckpersoro cuera ¢ MIIC.
Kaxoe TpeGyercsi BpeMst U3MEpEHUs?

C KaKoi MUHHMAJIHbHOH MOTPEIIHOCTIO JUCKPETH3AMH MOXHO M3MepuTh dacToThl 10N I'mu N
Ml METOZOM JAUCKPETHOTO CUeTa MpPU BpEeMEHH u3MepeHHs 1 c?

Kak usmeputs yactotsl N [T u (N-0,01) I'Tx ¢ momommsio M BeiGepere frem» TPAHHYHBIE
4acTOTHI ¥ noJsiocy nponyckanus YITU, oneHuTe fyy.

Kak usmeputs gactory N I'Ti ¢ momompio MITU? Ouenure 3HavyeHWs 4acTOT IeTEpOAUHA U
HOMEp FapMOHHUKH.

BarTmeTp cpeHEro 3HaueHHsi MOILIHOCTH HoKasan BenuuuHy +3Nab-mMBt. KakoBa ummynbcHas
MOIIHOCTB (MOIIHOCTh B UMITYJIbCE), €CITH CKBaXXHOCTh paBHa 3N?

KakoBa nmorpemsocts u3mepenns 4N MBT Ha mikane 100 MBT BaTT™MeTpoM Kilacca TOYHOCTH 1 Ge3
ydeTa paccoriiacoBaHHs B TpakTe?

KakoBa norpennocts u3mepennss 4N MBt Ha mkane 100 MBT BaTT™MeTpoM Kiiacca TOUHOCTH | ¢
y4eTOM paccorsiacoBaHus B Tpakte, eciau [I=0,1N ?

. Ctpo6 — mmmyiscsl GopMupyroTest ¢ maroM cautbiBanus A==TN/360=T/360/N. Yro Oynet Ha

skpane IJIT npu mojgaue Ha BXOJ CHHYCOHIBI, €CJIH YHCIIO BEIOOPOK k=907
6.2. 3ananne k CPC

Pa3paboTaTe yCTAHOBKY [UIst IPUEMO-CAATOYHBIX HCIIBITAHUN MHIMBHYaIbHOTO OOBEKTA.
B pabote HecOX0oauMo:

e Bribpars uH/BUIYATbHBIH OOBEKT UCIIBITAHHUH.

e M3yuwrs ocizOBHEIE TAPAMETPBI U XapaKTEPHUCTHKK OOBEKTA.

e BriOpars ¢TPYKTYpy IapaMeTpoB, METOABI HX H3MEPEHMS U CEPUHHBIC H3MEPHTEIbHBIC
1119)7(10] 138

e O6OCHOBATL CTPYKTYPHYIO CXEMY CHCTEMBI UCIIBITAHUH (YCTAHOBKH).

e Paszpaborars (BEIOpaTh) JeTalbHBIE METOJUKH IIPOBEIEHMS UCIBITAHUM, BKIIIOYas allrOPUTMbL
U3MEepEesus K2 KI0T0 TTapaMeTpa ¥ crocoObl 06pabOTKH JaHHBIX.

e 3agaih NOMVOTMbIE U ONEHUTh (PAaKTHUYECKHE MOTPEIIHOCTH W3MEPEHMs BCEX [1apaMETpOB, B
TOM YHC/Ie WsMEPSeMbIX KOCBEHHBIMU METOJaMH.

o [Ipesutoxkuts (fpOHENYpHI ATTECTALMH CUCTEMBI H €€ €KETOJHOM MOBEPKH,

il

6.3. TecThbl JIsl pEHTHHT-KOHTPOJIEH
OB — oaux sapuanT oTBeTa; [B — nBa BapuaHTa oTBETa

Tecrwl A1 poBeieHus: 1 pedATHHI-KOHTPOJIA

1. JestensHocTs 1o  obecrneueHuio enmHcTBa u3Mepenuid (OEHM) ocymectsisiercs B
cootrercInnd ¢ (/IB):

a) 3akonom PO «OG6 obecrnie4yeHUH eTMHCTBA H3MEPEHUI»;

0) [TocragoesiiervigMyu MECTHOM 3aKOHOAATSIBHOMN BIIACTH;



B) HOPMATUBHBIMHU JTIOKYMEHTaMH, IpuHUMaeMbIMH ['occtaniaptrom Poccun;
r) Pacnopsokenusimu npesunenta PO.

2. TocynapcrBeHHoe yrpasieHue aesrensHocTeio 1o OEU ocymectsiaser (OB):
a) [IpaBurensctBO PD;

6) AnMuHHCTpalus npesugeHTa PO;

B) ['ocymapcrBeHHbIi kKomMuTeT P® 10 cTangapTU3alnuy ¥ METPOJIOTHH.

3. TlorpemmHOCTh pe3ynbTaTa U3MepeHuii orpanuuuBaeTcs (IB):
a) MpeJIeJIoM JI0IyCKaeMOH IOrPeIIHOCTH;
0) pa3psIHOCTBIO IIKAJIBI;
B) KJIaCCOM TOYHOCTH NpHOOpa;
I') CpeaHUM apu(PMETHYECKUM OTKIOHEHHEM.

4. Ha MeTpOJIOTHYECKYIO CIIy:KOy MpeAnpHsTHs Bo3jaratorcs cieayomue oosa3annoctd ([IB):
a) yCTaHOBJIEHHE PAIlMOHAIBHON CHCTEMBI TOCYJapCTBEHHBIX YTAJIOHOB,;

6) paspabotka cpeacts uzmepenus CU 114 Hy») 1 npeanpusTUs;

B) opraHu3aius u nposeneHue pemonta CH;

I') yCTaHOBJICHHE MOHATUHI METPOJIOTHHU, YHU(PUKALMS TEPMUHOB.

5. TocynapctBennsie npuemounble ucnsitanus CU (I'TIM) — sto ucnerranus (JIB):
a) o6pasioB HOBeIX CU, npeaHa3HaYeHHBIX AJI CEPHHHOIO BBIITYCKA,

6) obpaszuos CU, noanexanmx BBO3y U3-3a IPAHULIBI IAPTHAMM;

B) HOBBIX CH, co31aHHBIX Ha NIPEAIPUATHH I €r0 HYXK],

r) Bcex CH, BBO3UMBIX U3-3a IPaHHULIbL.

6. [Toepke noanexut (OB):

a) kaxaeid sx3emiusip CU;

0) KaxapIi Tpetuit sx3emisip CU;
B) K&Kl AecsThlid sK3eMiusip CU.

7. IToBepky CU moxet ocymectBisTs (OB):

a) aTTeCTOBAaHHOE B KaueCTBE MOBEpUTEs (HU3NUECKOE JIULIO;
0) KBaTM(PUIIUPOBAHHBIA HHKEHED;

B) PYKOBOJMTEIb METPOJIOTHYECKOH CITyKOBL.

8. JlesITenbHOCTD 110 U3rOTOBIEHUIO, PEMOHTY, poaaxke u npokaty CU (OB):

a) paspelaercs MO pelIeHUI0 OPraHOB UCIIOTHUTEILHON BIACTH;

0) moaBepraeTcs JTUIEH3UPOBAHHMIO OpraHaMu [ ocy1apCTBEHHOM METPOIOTHYECKOM CITyKOBI;
B) MOJKET OCYIIECTBIISATHCS JIFOOBIM 3aPETUCTPUPOBAHHBIM IIPEAIIPUHUMATEIIEM.

9. Meroauueckue norpertHocTy o0yciiorneHs! ([IB):

a) BHYTPEHHUMH IIyMaMH MOJTYJICH;

0) BHEIITHUMH HABOJIKaMH;

B) HECOBEPIIEHCTBOM METOAa U3MEPEHUS,

I) JONYIIEHUSIMU U NPUOIMIKEHUSIMHU B YPABHEHUH U3MEPEHHUS.

10. MeToanyeckue norpemuocTy u3BectHsl (OB):

a) YK€ Ha CTauy IPOEKTUPOBaHMs pudopa;

6) mocne TIaTeIbHBIX IKCIEPUMEHTAIBHBIX UCCIIETOBAHMN;
B) 1OCJIE IIPOBEICHUS MIOBEPKU MpUOOpa.



TecTnl AJisi NPOBeAeHHUs 2 PEHTHHI-KOHTPOIA

11. MHCTpyMeHTaIbHBIE TOTPEIHOCTH 00ycaoBieHs! (/IB):

a) pazbpocom napameTpoB 31eMeHToB CU;

0) MIyMaMH ¥ HeUIeallbHOCThIO cocTaBHbIX yactel CU;

B) BJAMSIHWEM BHYTPEHHErO COMPOTUBIICHH MpUOOpa;

r) ONYIIEHUSIMUA U TPUOIMKEHUSIMUA B yPAaBHEHUH U3MEPEHUS.

12. Ecau 3aKoH pacrpeleleHusl CIy4aiHOM MOrpeIlHOCTH HEM3BECTEH, TO PEKOMEHIyeTCs
npuHUMaTh (OB):

a) HOpMajibHOE paclpesieICHHUE:

6) paBHOMEpPHOE paclpelesIeHUE;

B) TPEYrOJIbHOE pacIipe/ieieHHeE;

I') @pKCHHYCHOE pachpeeneHue.

13. Ecin ciiyvaiiHasi TOrpeIHoCTh 00yCIOBIeHa TAapMOHUYECKOH [TOMEX0H, TO PEKOMEH Ty eTCsI
npunumats (OB):

a) HOpMJIbHOE paclpeieIICHUE;

6) paBHOMEPHOE PaclpeIeICHHUE;

B) TPEYI0JI5HOE pacHpeaeIeHUE;

I') apKCHHYCHOE pacIIpelelIeHHe.

14. Ecau ciyyaiiHas NOrpemrHocTh OOYyCIOBI€HA MHOTMMH IIPUYMHAMU OJHOTO BECOBOTO
MOpsIIKA, TO pekoMeryeTcs npuHumars (OB):

a) HOpMaJIbHOE paclipe/ieIcHHE;

0) paBHOMEPHOE PACIPEEICHHUE;

B) TPEYTOJIEHOE paClpeaelICHUE;

T) apKCHEYCHOS paclpelelIeHHuE.

15. CucremariyecKkue TIOTPEIIHOCTH, €CIM OHHM M3BECTHBl MJIM  JOCTATO4YHO TOYHO
ompenenaeHbl, cyMMUpYy:oT (OB):

a) are0pau9geck ¢ y4eTOM COOCTBEHHBIX 3HAKOB;

6) MozysiM Oe3 yueTra 3HaKOB;

B) T€OMETPHYECKA 110)] KOPHEM KBaJpPaTHBIM.

16. Uny=avssic LOTPEIIHOCTY (CpeIHEKBAIPaTHIYECKUE OLICHKH) CYMMHUPYIOT
a) Moj1y/u Ges ydyera 3HaKOB;

0) reoMeTpHUYECKH 0] KOPHEM KBAJIPATHBIM C YYETOM KOPPEIIALIHH;

B) TEOMETPHAYSCKH IO KOPHEM KBaJpaTHBIM 0€3 yueTa KOppellsiluy.

17.Mownocts B Harpyske (P=I*U) ompenensercs mo pe3ynbraraM NpsSMBIX H3MEpPEHHH TOKa
(I=10,0 £ 0.3 vA; v sanpsoxenus U=(10,0 + 0.4 B). Kak npaBUJIBHO CJI0KUTH U3BECTHHIE IIPEIEIbHbBIE
3HAYEHMS CTyuaii’iLiy MOrpelrHOCTed | 3alucarh JOBEPUTENBHYIO MOrPEeIIHOCTh pe3yabrara (OB):

a) (106.0 + .5 MB1);

6) (100.0 + 4.4 MBT);

B) (100,0 + 0.5 MBT1);

r) (100.0 + (.7 MBT).

18.Conpornsiedue Harpy3ku (R=U/I) ompenensiercss mo pe3yiabTaTaM MNpSMBIX H3MEPEHUH
toka ([=10.0 — &% mA) u wanpsbkeaus U=(10,0 + 0.4 B). Kak mpaBUJIBHO CIIOKHTHb HW3BECTHBIE
OpeleNNbHbic “hatciiid CAydalHBIX NOrpPEeIIHOCTEH U 3anMcaTh MaKCUMaJIbHYIO — [OIPELIHOCTH
pesynbTaTa (OB):



a) (1.0 + 0,3 kxOm);
6) (1.0 + 0.4 xOm);
B) (1.0 +0.5 xOmMm):
r) (1,0 +0.7 xOm).

19. Vuer MHEHHH BCEX 3aHHTEPECOBAHHBIX CTOPOH IpPHU pa3pabOTKe W NMPUHATHH CTaHIapTOB
npocturaetcs mpoieaypoi (OB):

a) 00CYXXIeHHsI TPOEKTa CTaHAapTa 3aMHTEPECOBAHHBIMU CTOPOHAMH,

0) aHaM3a aHAJIOTMYHBIX IPOEKTOB CTaHapTa;

B) 00CY XI€HUS IPOEKTa CTaHJapTa pa3paboTYHKaMH.

20.9KoHOMUYECKUMH ToKa3aTessMu pH Beibope CU sistores (JIB):
a) ObICTPOAECHCTBHE;

6) croumocth CU;

B) BX0JiHO¢ coiipotuBienue CHU;

T') Npeaesisl U2MepeHus npudopa.

TecTbl AJ151 NpoBeeHUsI 3 PEHTHHI-KOHTPOJIs

21. Tlpubop M3-95 npennazHadeH ans usmepenus (OB):
a) 4acTOoThI;

0) HampsiKeHUS,

B) MOIIHOCTIH

r) AUX.

22. Ilpubop H3-64 npennasHaueH st usmepenus (OB):
a) Y4aCTOTEI:

0) HaNpsKCHUS:

B) MOLIHOCTH,

r) A4x

23. ITpudop B2-38 npennasnaveH 11 usmepenus (OB):
a) 4aCTOTHL:

0) HanpsAeHK:

B) MOLIHCCTH,

r) AUX.

24. 1Ipudop X 1-56 npennaznauen st uaMmepenus (OB):
a) YacToTHI,

0) HampsHREHUS;

B) MCHIHGCTH

r) A4x.

25. B gnarazone CBY moxet pabotars ocrmutorpad (OB):
a) 3aNCMUHArOIINN;

6) cTPOSOCKOMUYECKUH;

B) YHUBEPCA'bHBIM.

20.boree CnicrpoaeicTByomuii BonbT™MeTp (OB):
a) BPEMAWMIYIIbCHBIM;

0) IBOMHOIO HHTETPUPOBAHUS;

B) TIOpd3p*/1HOTO KOJUPOBAHUS.



27. JIna kinacca TOYHOCTH | aGCOIOTHAs MOTPEIIHOCTh pe3yibTrara u3MepeHus: B Touke 50 B

Ha npeneine uzmepenus 100 B ve nomkna npessimars (OB):

a) 2 B;
6) 2%:;
B) 1 B.

28. MaxkcumanpsHas mnorpemHocTs st CKO=1% u paBHOMEPHOIO 3aKOHA paclpeeIeHHs

paBHa (OB):

a) 2%:;
6) 1,73%;
B) 1,5%.

29. Jlns snekTpoMexaHudeckoro npudopa co mkanoi 100 MB u BHyTpeHHMM CONPOTHUBIICHHEM

1 kOM BeIOpano mo6aBouHOoe conpoTuBieHue 9 kOm. Ero mkana crana (OB):

o

a) 9B;
0) 10 B;
B) 1 B.

30. CnekTp curaana MOXHO uccienonars (/1B):
a) ocuuiutorpadom;

0) aHaTM3aTOPOM CIIEKTpa;

B) CEJIEKTUBHBIM BOJIBTMETPOM;

') UI3BMEPUTEIIEM HEJIMHEMHBIX UCKAKEHUN.

7.VUEBHO-METOIUYECKOE M WH®OPMAIIMOHHOE OBECIIEYEHHE
JTACHUATLIINHBI

OcHoBHas JuTEpaTypa
[To3gusikoB A.Jl., Ilo3nuskoB B.A. BupTyanbHble paiuon3MepUTeabHble NPUOOPHI U KOMILIEKCHI:
Yye6Hoe mocobue / BnaguMm. roc. yH-T. - Bnagumup. - 2015. - 236 c.
Onexrpopazuonzmepenns: Yuebnuk / Hedgenos B. U., Curos A. C., butiokos B. K., Camoxuna E.
B., 4-e u3n. - M.: ®opym, HUL] UHOPA-M, 2015 - 384 c.
OCHOBBI METpOJIOTMH, CTaHAApTU3alUuU U cepTudukanuu: YueObHoe mocodbue / H.Jl. JlyboBoi,
E.M. IloptHoB. - M.: U]I ®OPYM: HUI] Uuppa-M, 2013.

JlonoJIHUTe/ILHAsI JTUTEPaTypa

. TlozgusaxoB A.Jl. Kypc nexkumii nmo mucuuniause «Metposnorus u paguonsmepenus»: Yacty 1.-

Bnagumup: Bal'V, 2008. - 164 c.
[Mo3nusaxoB A.Jl. Kypc nexkuuii mo mucuuiianHe «MeTposorus U paguousMepenus»: Yactep 2.-
Brnagumup: Bal'V, 2009. - 124 c.

CrangapTu3anus, METPOJIOTHS M IOATBEPKAEHHE COOTBETCTBHS : Y4eOHuk / M.A. Hukosaesa,
JI.B. Kapramosa - 2 u3z. - M.: U1 @OPYM: HUL| UH®PA-M, 2015.

Ilepuoaunueckue u3gaHus
OTeyecTBEHHBIE KYPHAJBI:
e PannoTexHHUKa;
e PaavoTeXHHKA U DJIEKTPOHHKA;
e [IpuGopsl U TEXHUKA FKCTIEPUMEHTA;
o [ludporas 06paboTKa CHTHAIIOB.
PedepaTuBHbIie KypHaJIbI:
e Pamuorexuuxa;



e  DJIEKTPOHHKA.

3apyo0ekHbIe KYPHAJIbI:

e IEEE Transactions on Communications;

e |EEE Transactions on Signal Processing;

e [EEE Transactions on Instrumentation and Measurement.

8. MATEPUAJ/IBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHbI
MarepraibHO-TEXHIYECKOe 0OecIIeUyeHIEe TUCIMILUIMHBI BKIIFOYAET:
e KkaheapaibHble MyJIbTUMEIUNHBIE cpeacTBa (ayd. 301-3 u 335-3);
e HaOOPHI CIalI0B MO BCeM JIEKIHM (0T 25 10 40 c1aiI0B 110 KaXXI0H JIEKIHH ),
e 00OpyIOBaHHE CIENUATM3HPOBAHHON Jaboparopun (506-3) mo jgucumiumbe «MeTtponorus H
PaIMOU3MEPEHHUSD);
®  KOMIILIOTEPHI CO CHENHATM3HPOBAHHBIM TPOrPAMMHBIM 00€CIICYeHHEM BUPTYaIbHbIX IPHOOPOB.
I[Ipumeuyanus:
1. OO6miee YHCIO TOATOTOBIAEHHBIX ciaiioB Oosnee 700, OHM €KErOJHO PENAKTHPYIOTCS H
MOJIEPHH3UPYIOTCS B COOTBETCTBUH C Pa3BUTHEM TEXHUYECKOH M METOIUYECKOH Oa3bl.
2. OOmiee 4HMCIO KOMIIBIOTEpOB B Jaboparopuu 506-3 €O CHENMaIM3MpOBaHHBIM IIPOrPaMMHBIM
00€eCIIEYEeHHEM COCTABIISIET 5 €IMHHMII, & M3MEPHUTENBHBIX PHOOpoB - 19 emquunn (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, U3-45, U3-46, U3-54, Y3-64, X1-46, X1-
42, C4-60, CK4-59, B1-9).
PaGouas mporpaMma cocTaBjeHa B cooTBeTCTBUH ¢ TpeboBanusiMu ®PI'OC mo HampaBlIeHHIO
«PaguoTexHuka. L,
Pa6Gouyro nporpammy coctaBui npogeccop kadp. PTu PC <7 AL~ A.JI. Tlo3aHSKOB.
(®HO. noanuck)
AV

Penensent ren. nupextop BKb «PagunocBsizb» K.T.H. C% A.E. bornanos
(MecTo pabOThI, JOJKHOCTb, (DI/I.B;D{OIIHI/ICL)

[TporpamMma paccMoTpeHa U 0J0OpeHa Ha 3acelaHiH Kadeapsl

Ipotoxon Ne~” 7 ot L6, /4(”" roaa

3asenyroumit kagenporr PT u PC - = O.P. Hukutun

PaGouass mporpamMma paccMOTpeHa M OJ00peHa Ha 3acelaHuM y4eOHO-METOIUYECKOH KOMHCCHUU

nHanpasieHus «PAJJMOTEXHUKA»

IIpotokox Ne /¢ ot £ U6, //Si roja 5
[Tpencenarens komuccuu 3aB. kapeapoi PT u PC S — O.P. Hukutun
(@®UO, noanuce)
JIMCT IIEPEYTBEPXJIEHW A
PABOYEM ITPOI' PAMMBI JUCLIMITJIMHBI (MOYJISI)
PabGouas nporpamma onobOpeHa Ha yueOHbIi roa
[Tportokon 3acenanus kadenpor N or roga
3aBenyrowmmii kadeapoi O.P. Hukutun
Pabouas nporpamma opoOpeHa Ha y4eOHbIN rog
IIpoTokon 3acenanus kadeapnt Ne oT roja

3aBenyrouui kadeapoi O.P. Hukutux




