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1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.1

(opMupoBaHIe 3HAHUH U YMEHHUH, HEOOXOAUMBIX IS KBTH(HUIINPOBAHHOTO METPOJIOTHIECKOT0 0OeCTIedeHHs IIPOIIECCOB
MPOU3BO/ICTBA, PACIIPEACOCHUS U OTPEOICHHS IEKTPOIHEPIHH.

1.2

O6ocHOBaHIE HEOOXOIMMOCTH PabOT IO CTaHAAPTU3AIMH U CePTUPUKAIMH [T 0OecreueHus TpeOyeMoro KadecTsa.

1.3

W3yueHne HOPMaTUBHEBIX JOKYMEHTOB B 00JaCTH METPOJIOTHIECKOT0 00ECTIeUeHHS.

2. MECTO JMCIIMIVIMHBI B CTPYKTYPE OOII

Hukn (pazapen) OOIT:

b1.0.11

21

Tpe60BaHl/Iﬂ K HpeIIBapl/ITEJILHOﬁ MmOoAroTOBKE oﬁyqalomerocn:

2.1.1

JucrunnuHa MeTtposorus 6a3upyercs Ha 3HaHHUAX, MOIYYEeHHBIX NPU U3YYEeHHH TaKUX Y4eOHBIX AUCIUIUINH, KaK:
@usnka, Matemaruka, TeopeTHueckrne OCHOBBI AEKTPOTEXHUKH, DIIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE
MaTepuagoBeICHHE

2.1.2

TeOpeTH‘IeCKHC OCHOBBI 2JICKTPOTCXHUKHU

2.13

Maremartuka

2.14

dusnka

2.1.5

SHGKTpOTCXHI/I‘lCCKOC 1 KOHCTPYKIIMOHHOC MAaTCprUaJIOBEICHNUEC

2.2

JMCHUIIMHBI U PAKTUKH, 1JI51 KOTOPHIX 0CBOEHUE JAHHOU JUCHMILIMHBI (MOAYJ/1) HE0OX0AUMO KaK
npejalecTByoIee:

221

IprueMHUKH U TOTPEOUTENN ITEKTPUIECKOI SHEPTHH

222

Cucrtemsr 3J'IeI(TpOCHa6)KeHI/I${ TOpOJOB U IMPOMBIINIJICHHBIX HpeZ[HpHﬂTPIf;I

223

ITpOeKTHO-KOHCTPYKTOPCKas IOKYMEHTALMS B CHCTEMAaX 3JIEKTPOCHA0KEHNUS

224

HanexxHOCTB 31eKTpocHa0KEeHHS

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTLIITUHBI

(MOIY.JIsT)

OIIK-6: CniocodeH MNPOBOAUTH U3MEPEHUSA IICKTPUHUYECKUX H HEIJIEKTPUYIECKUX BEJIUYUH IPUMEHUTEIBHO K o0beKTaM

HpO(l)eCCHOHaJILHOﬁ JACATCJIBHOCTH

Wnpukatop 1

OIIK-6.1. Bribupaet cpeactBa U3MEpPEHHUs, IPOBOAUT U3MEPEHUS IJCKTPHUECKUX U HEDJIEKTPHUECKUX BEIINUHMH,
00pabaTbIBaeT pe3yJIbTaThl N3MEPEHUN 1 OLIEHUBAET UX MOTPEIIHOCTh

B pe3ysbTare ocBOeHUSI AMCUMIIJIMHBI 00YYaIOIIUIACS 0JIKEH

3.1|3nats:

3.1.1 | ocHOBHBIE IOHATHS U 3aKOHBI 00 0OecreueHNH eAMHCTBA U3MEPEHHI; BUIbI U3MEPEHUH, CPEeNICTBA U3MEPEHUH U X
METPOJIOTHYECKUE XaPAKTEPHCTHKH; TIOTPEITHOCTH M3MEPEHHI; OCHOBBI METPOJIIOTHYECKOTO 00ECIICUSHHNS, METO B
MTOBEPKH, MIPOIIETYyPY CEPTHPHUKATUU

3.2 | Ymerthn:

3.2.1 | IpUMEHATH CPEeICTBA U3MEPEHUH IIMEKTPUICCKUX BEIMUNH; aHAIN3UPOBATh U MPUMEHSATH MOTYUCHHYIO HH(POPMAIIUIO;

MTOBEPSATHh TEXHHUECKHE TPUOOPEI; paboTaTh ¢ HOPMATUBHBIMH JJOKYMEHTAMHU B O0JIACTH CTAHAAPTHU3ALUH U CEPTHPUKAITUN
3.3 | Brapers:
3.3.1 [ MeToaMu BBITTOTHEHUS H3MEPESHHU; METOIAMHI MaTeMaTHIECKOTO aHaIN3a [Tl CTAaTHCTHIECKOH 00pabOoTKU pe3ynbTaToB
U3MepeHuil
4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MO YJIS)
Kon Bun HaumenoBanmue pasnesiob u | Cemectp | Yacos | Komneren- | Jluteparypa | Unre | Ilpumeuyanue
3aHATHA | 3aHATHS TeM / Kypc U1 PaKT.
Paznen |Pa3gen 1. Teoperuueckue

OCHOBBI METPOJIOTHH

1.1 Jlex Mertponorus Kak 3 0,5 OIIK-6 JI1.1J11.2 0 OIIK-6.1.
JIEATEIIbHOCTD. JI1.3J12.1
OCHOBHBIE TIOHSITHA B 00JIACTH 2.2
METPOJIOTHH, POJIb U3MEPECHUI 213253 54
Y 3HaYCHHE METPOJIOTHH 3506

1.2 Jlex 3aKOHOMEPHOCTHU 3 0,5 OIIK-6 0 OIIK-6.1.
(dbopMupoBaHus pe3yabTaTa 01323354
n3Mmepenuit. [TorpemHocT 25 26
M3MEPEHUH, UCTOTHUKHU
MIOTPEIIHOCTEN




1.3 IIp CpencTBa U3MEpeHHUH, 6 OIIK-6 JI1.1J11.2 OIIK-
Kiaccu(UKaIUs CpeicTB JI1.3J12.1 6.1.3aHsTHS C
HU3MEpEHUI, METPOJIOTHUECKHE J12.2 TIPUMEHEHNE
XapaKTePHCTHKH CPEICTB 01323354 M
M3MEepEeHuil, HOpMHUPOBaHUE 2526 3aTPyAHSION]
METPOJIOIMYECKHX UX yCIOBUH
XapaKTePHCTHK CPEICTB
HU3MepeHuil.
1.4 JIab CpencTBa U3MepeHuil, 4 OIIK-6 JIL.1J11.2 OIIK-
Kiaccu(UKaIus cpecTs JI1.3J12.1 6.1.3aHsTHS C
HU3MEpEHUI, METPOJIOTHUECKHE JI2.2J13.1 TIPUMEHEHNE
XapaKTEPUCTUKU CPELICTB 01323354 M
W3MEpEHUil, HOpMHUPOBAaHUE 25 26 3aTpyTHSIOL]
METPOJIOTHYECKAX WX yCIOBHH
XapaKTePHCTHK CPE/ICTB
HU3MEpEHUuil.
1.5 Cp 41 OIIK-6 JI.1J11.2 OIIK-6.1.
JI1.3J12.1
2.2
01323354
2526
1.6 3auér 1 OIIK-6 JI1.1J11.2 OIIK-6.1.
JI1.3J12.1
2.2
212233524
35 26
1.7 Jlex 3aKOHOMEPHOCTH 0,1 OIIK-6 JIT.1J11.2 OIIK-6.1.
(bopMupoBaHUA pe3yabpTaTa JI1.3J12.1
n3Mmepenuit. [TorpemHocT JI2.2J13.1
HU3MEPEHUH, UCTOUHUKHU 01223354
HOrPEUIHOCTEN 25 26
1.8 Jlex l'ocynapctBenHas cuctema 0,4 OIIK-6 JI1.1 JI1.2 OIIK-6.1.
o0ecrieueHnst eIUHCTBA JI1.3J12.1
n3MmepeHuit. OCHOBHBIE J12.2
noyioxeHus 3akona PO «O06 01323354
obecrieueHNH eINHCTBA 2526
HU3MEPEHUI.
1.9 Cp 43 OIIK-6 JI1.1J11.2 OIIK-6.1.
JI1.3J12.1
2.2
21223324
3526
1.10 3agér 1 OIIK-6 JI1.1J11.2 OIIK-6.1.
JI1.3712.1
2.2
21223324
2526
Pasnen |Pazgen 2. Cranpaprusanus
2.1 Jlex JIoKyMEeHTHI 110 2 OIIK-6 JIT.1J11.2 OIIK-
craHaapTu3anuu. Bunbt JI1.3J12.1 6.1.JIexums-
JIOKYMEHTOB I10 J12.2 Oecena
CTaHJapTU3aLHH. 010223354
2536
2.2 Cp 36 OIIK-6 JIL.1J11.2 OIIK-6.1.
JI1.3J12.1
2.2
01323354
2526
2.3 3auér 1 OIIK-6 JI.1J11.2 OIIK-6.1.
JI1.3J12.1
2.2
01323354
2526
Pazngen | Pazmen 3. Ceprudukanust




3.1 Jlex OOmas xapakTepUCTHKA 3 0,5 OIIK-6 JI1.1J11.2 0 OIIK-6.1.
ceprudpukanuu. CepTuduKarus JI1.3J12.1
KaK IMporeypa J12.2
MTOJITBEPIKIICHHUS COOTBETCTBHSL. D132 93 D4
3536

32 Cp 3 6 OIIK-6 JI1.1J11.2 0 OIIK-6.1.
JI1.3J12.1
2.2
01323354
9506

33 3agér 3 1 OIIK-6 JI1.1J11.2 0 OIIK-6.1.
JI1.3J12.1
2.2
01323354
3506

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

O0pa3oBaTelIbHbIC TEXHOJIOTHH C UCTIONB30BAHIEM aKTHBHBIX METOJIOB 00yUYCHHUS (JICKIHs — Oecena)

OO6pa3oBaTebHbIC TEXHOIOIHH C HCIIOIb30BAHIEM aKTUBHBIX METOJIOB 00y4EHHMS (3aHATUS C IPUMEHEHHEM 3aTPy THSIOIINX
ycoBuif)

6. ©OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoJibHbIE BONPOCHI U 3aJaHUS

3amaun AT TEKYIIEro KOHTPOJIS YCIIeBaeMOCTH

BomsTMeTpoMm ¢ auamasoHoMm m3mepenus 0-75 B u xkimacc Tounoctn 1.0 m3mepunn Hanpspkenue. [lokasanue mpudopa
okaszasioch paBHbIM 51 B. Onenuts norpemHocTs uaMepenus. Pesynprar npencrasuts B popme: U n=U u3m+A,B

[udpossiM yacToToMepoM ¢ mpeaenom usmepenust 10 k['n u kiaccom tounoctu (0,1)/0,05 u3mMepuiin 4acToTy u
noy4riti pe3yabTaT 1.37 k1. OneHnTs MoTpenHOCTh U3MEpeHus. Pe3ynbratr u3mepeHus mpeacTaBuTh B opme: .( @f)

_a=f mm+A K[

Jlns u3MepeHus: COnpoTUBIIEHHs HarpeBaTeIbHOIO 3JIEMEHTA UCIONB30BaHbI: BOIBTMETDP C JHana3oHOM usMmepenus 0 —
150 B, ximace tounoctu 1.0; ammepmerp ¢ quana3oHoM n3Meperus 0 — 1 A, kmacc Tounoct 1.5. [lokazanus mprubopos
OKa3aJInCh paBHBIMH co0TBeTCTBEHHO 105 B 11 0.6 A. [IpuBectr cxeMy BKITIFOUCHHS PHOOPOB. ONpenennTs BEININHY
COIIPOTHUBIICHHUS, OLIEHUTh HHCTPYMEHTAIbHYIO MOTPENTHOCTh H3MEPEHHUSI.

Konpencarop ¢ HomuHansHOH eMKocThio 0.68 Mk®D mmeer nomyck =+ 5%. [Ipu M3MepeHUH €ro eMKOCTH LU(PPOBBIM
m3mepureneM knacca 0,1/0,05 u nmpexenom usmepenust | Mx® nomyden pesymnbrar 0.71 Mx®. CooTBETCTBYET IH €ro
JeWCTBUTEIBHAS EMKOCTh 0003HAUYEHHOMY JOITyCKy?

[Tynbcupyroiee HanpsHKeHHE, aHATUTHYECKOE BBIPAYKEHHE KOTOPOTO UMEET BHI: u=(218+64 sin [Jot) BIL],
U3MEPSIOT OHOBPEMEHHO MarHUTORJICKTPUIECKIM H AJICKTPOMArHUTHBIM BOJIETMETPAMH OMHAKOBOH TouHOCTH. Kakumu OynyT
MOKa3aHMS 3THX PpUOOpPOB?

MoIHOCTb, MoTpedaseMyto Tpex(a3HbIM IBUTaTeNIeM, H3MEPAIOT METOJIOM ofHoro npubopa. HomunansHoe
Harnpspkenue BartMetpa 300 B, HomuHaneHbId Tok 10 A, mikana umeet 150 nenennii. [Tokazanue npudopa okazaioch paBHbIM 82
neneHusaM. [IpuBeanTe cxeMy BKIIFOUCHHMS IPHOOpa, KOT/Ia CXeMa COeIMHEHNS (a3 Hen3BeCTHA W HepocTymHa. Onpenennte
MOIIHOCTG ABUTATENsl U OIIEHUTE MOTPEIIHOCTh m3MepeHus. Kiace Tounoctu npubopa 0.5, HOMHHAIBHBINA TOK MapauIeNbHOM
M3MEPUTEILHOM 1Ienu 3 MA.

AKTHBHYIO MOIIHOCTBH TpeX(a3HOro NpHEMHHKA M3MEPHIH METOIOM JIBYX IpHOopoB. HOMUHANEHBIC HANPsDKEHUS
BatT™MeTpoB 600 B, HoMuHAaMBHBIE TOKH SA, Kiaccsl TouHocTH 0.5, mkains! umerot o 150 nenenuit. [lokazanus mpruOopoB
okazanuch paBHbIMH + 120 1 - 40 nenenuil. [IpuBenute cxemy BKIIOYEHHS NPUOOPOB, OMPEAEIUTE MOIHOCTh U TIpeaes
JIOMYCTUMOH MOTPEIHOCTH.

Jlns n3MepeHnst peakTHBHON MOITHOCTH aCHHXPOHHOTO JABHTATENs UCIIONB30BAaH BaTTMETP, HOMHHAIBHBIN TOK KOTOPOTO
5A, HomuHaneHOe Hanpspkerue 600 B, mxana umeer 150 genenuit, kmace Tounoctu 0.5. [IpuBenure cxeMy BKIIOYEHUs IpuOOpa.
Ormpenenute peakTHBHYIO MOIIHOCTB U MPEJIell JOIYCTHMOM MOTPEIIHOCTH, €CIIU MTOKa3aHHe Mpubopa 0Ka3aloch paBHEIM 89
JICTICHUSIM.

Jlns m3mepeHus TOKa UCTIONB30BaH aMIepMeTp ¢ nuamna3oHoM mmeperns 0 - 5 A, kmace Tounoctu 0,1 u TpaHchopmarop
toka TT 400/5, knacca 0,2. [Tokazanue npudopa okazaiaock paBHbIM 3,2 A. Haiitu BenuunHy u3MepeHHOro ToKa U npeaet
JIOTTYCTAMOM TOTPeITHOCTH. Pe3ynbTar npenctaButh B popme: I a=I m3m £ A A

Jia u3MepeHys TOKa UCIOJIb30BaH HapyKHbIM IIYHT Ha 250 A, 75 MB, ximacc 0,5 1 MMIUIUBOIBTMETp, C AUANIA30HOM
u3mepenus 0 - 100 MB, xnacc tognoctr 0,5. [Toxazanue mpubopa okazanock paBHbIM 48 MB. 3ammcaTs pe3ynbTaT H3MEpEHHs B
cnenytouieit popme: I =1 mm £ AA

PaccuurtaTh mIyHT K MarHUTOJIEKTPHYECKOMY M3MEPHUTENIO C TOKOM ITOJTHOTO OTKIOHEHHS 2 MA WM CONPOTHBICHHEM
u3MepuTensHOi e 15 Om. TpeOyemslil mpenen usmepenus npudopa 1,5 A.

PaccuntaTs conpoTHBieHHE 100aBOYHOTO PE3UCTOpa I BOIBTMETPA C MpeAenoM u3MepeHus 15 B u BHyTpeHHUM
conpotuBieHreM 3 kKOMm. TpeOyemblit penen usmepenus 75 B.

Ilens u3 nocnenoBaTenbHO COEAUHEHHBIX pe3ucTopoB R1 u R2 ¢ HomMuHaneHbIMU conporusieHusiMA 100 kxOm u 50




KOM COOTBETCTBEHHO, MUTAeTCs OT uaeanbHoro uctounuka 3/1C pasueiv 300 B. Hampsoxenue Ha pesuctope R2 usmepstror
BOJIBTMETPOM ¢ nuanazoHoM uzmepenus: 100 - 0 - 100 B, kiacc Tounoctu 0,5 u BHyTpeHHUM conpoTtuBieHreM 200 kOm.
OrnpenenuTs:

HoKa3zaHue mpuodopa;

OTHOCHUTENIbHYI0 MHCTPYMEHTAIBHYIO ITOTPEIIHOCTD;

OTHOCHUTENIbHYIO METOIUYECKYIO MOTPEIIHOCTb.

OreHNTh, TPAaBHIIBHO JIM BEIOPAHO CPENICTBO M3MEPECHUS?

B pesynprare moBepku MHAYKIIMOHHOTO CUETYMKA IEKTPHUECKON IHEpruu, Kiacca ToyHocTH 2.0, ¢ mepesaTodHbIM
otHomenueM 500 00/(kBT: 4) ycTaHOBIEHO, YTO MPH MONTHOCTH HArpy3ku 2000 Bt ero auck coBeprimi 12 MOTHBIX 000POTOB 3a
41,8 cexynnsl. CrenaiiTe 3aKIr04€HUE O IPUTOAHOCTU CUETUHUKA.

IepemeHHOE HAIPSKEHHE TPEYTOIBHON (HOPMBI (KO _¢=1,155) wu3Mepunu BBIIPSIMUTENEHBIM BOIBTMETPOM C
nuanazoHoM m3mepenus 0 — 100 B, knacc rounoctu 1,5. [lokazanue npubdopa okazanocs paBHbIM 62 B. Onpenenute aeiicTByromiee
3HA4YEHHE HANPSHKEHUS M peiell 0MyCTUMOR HHCTPYMEHTAIbHONW MOrPEIIHOCTH.

Jlns n3MepeHns HalpsDKeHNS HCIIONIB30BAIM JIBA BOJIBTMETpA!

PV1: 0...75B,0.5;

PV2:0...30B, 1.5.

IMToxazanus mpudopos - 21 B u 20 B cooTBeTCTBEHHO.

OIeHNTH MOTPEITHOCTE M3MepeHHui. PesynbraT usmepenus npeactasuth B popme: U n=U n3m+A,B

Hudpossim npudopom u3mepmwin conporusienue ] RO u3mM=500 Om. Koneunslii nuanazon uaMepenuil nmpubopa 1
kOM, knacc TourocTd 0,2/0,1. OeHUTh TOTPEITHOCTh U3MEPCHUSI.

JIs KOCBEHHOTO M3MEPEHUs aKTHBHOTO CONPOTHBIICHHUS OOMOTKH TpaHC()OpPMATOpa HCIIONIB30BAIN BOJBTMETP U

amIepMeTp:
PV:0...100 B, 0,2/0,1;
PA: 0...1 A, 0.5.

INoxazanus npubopos okazamuck paBHEIMI: U _n3mM=70 B, I n3m=0,7 A. Onpenennuts BeNM4UHY aKTHBHOTO COTIPOTHBIICHU
00MOTKH TpaHC(hOopMaTOpa, OLICHUTH MOTPEIIHOCTh U3MepeHHs. [IpuBecTr cxeMy BKIIOUEHHs TPUOOPOB.

s u3amepeHust MOLTHOCTH ABUraTes NOCTOSHHOI'O TOKa MCIIOJIb30Ba KOCBEHHBIH METOJ C IIOMOILBIO aMIIEpMETpa U
BOJIBTMETpA!

PV:0...250B, 0.5;

PA:0...10 A, 1.0.

[MToxa3zanus mpudopos okazamck paBHbiMU: U _m3mM=200 B,[] I[]_n3mM=7,5 A. HaliTi MOIHOCTh JBUTATEIS IOCTOSIHHOTO TOKA U
OLICHUTH TOYHOCTH U3MepeHus. IIprBecTr cXeMy BKIIFOUCHHUS IPHOOPOB.

Jns u3mepeHus HanpspKEHUs! HCIOJIb30BaIM aHAJOTOBBIA BOJIBTMETP C AuanazoHoM uaMepenus 0...300 B, kiace
touHocTH 0.5. 3anucaTh pe3ynbTaT U3MEPeHus AJIs ABYX OTMETOK mkanbl: 260 Bu 110 B.

B pesynbraTe moBepku 3JEKTPOHHOTO CUETUYMKA aKTUBHOM dHEPruu, Kiacc TOYHOCTH 1.0, ¢ mepesaTouHbIM OTHOIICHUEM
25600 wumn/(xBT -4). ycTaHOBIEHO, YTO IIPU MOITHOCTH HArpy3ku 2060 BT cyeTunk UMITyIbCOB M3MEPHI 256 UMITYyIBCOB 32
17,46 cexynnpl. Chenaiite 3aKIr04€HHE O IPUTOJAHOCTH CUETUHKA.

BonbrMerpom ¢ amanazonom maMepenus 0...75 B, xmacc tounoctu 1.0 m3mepwinm Hanpspkenue. [lokazanue mpudopa 51
B. Ompenenuts mpeiesn KoImycTHMON aOCOMOTHOR NorpenrHocTH. Pe3ynbrat n3mepenns npencrasuts B ¢popme: U_n=U m3m*A,B

JI1s KOCBEHHOT'O U3MEPEHHs CONPOTUBIICHUSI HATPEBATEIBHOTO JEMEHTa UCIONb30BaHbl aMIIEPMETP C MPEAETIOM
nu3Mepenus 1 A, kinacc Tounoctu 0.5 ¥ BoibTMETp ¢ ipeaesiom m3mepenus 150 B, knace tounocta 1.0. I[Tokazanus npuOopos
OKa3auCh paBHBIME cooTBeTCTBEHHO 0.8 A 1 120 B. [Tokaxxute cxemy BKIIOUEHHS TPUOOPOB. OmpenenuTe COmpoTHBICHUE
9JIeMEeHTa U Mpeell JOMyCTUMOM aOCOIOTHON MOTPEITHOCTH.

[lepemenHoe HaNpsKEHUE W3MEPUIM AJIEKTPOMArHUTHBIM U BBIIPSIMUTENILHBIM BOJIBTMETPAMH OJWHAKOBOM TOYHOCTH.
IMTokazanns mpuOOPOB OKa3annch paBHEIME cooTBeTcTBeHHO 200 B 11 190 B. Onpenenuts ko3 punmeHT GpopMbl HAIPSHKESHUS U
[0Ka3aTh IPUMEPHBII BUJ] €r0 BPEMEHHOHN JUarpaMMBbl.

WzmepseMoe MarHUTOZJIEKTPUUYECKHM BOJIBTMETPOM HAIPsDKEHHE UMeeT (popMy OHOMOJSPHBIX UMITYJIBCOB
MPOJOJDKUTEIFHOCTBIO t M Tay30i Mexxay HUMH 4t. AMmumuTyna uMityiscoB 50 B. Uro mokaxet npubop?

IudporeM gacToTomMepoM ¢ npeaerom mmepenus 500 k[, kimacc tognoctr 0,1/0,05, M3Mepmn 9acTOTY M MOy YHIIH
pesynbtar 120 xI'n. OnpenenuTs npeaest abCOMOTHON JOMyCTUMOM HOTPEIIHOCTH. Pe3ynpTaT n3MepeHus npeacTaBuTh B popme:

[ fl_p=f m3m*A K11

Tok u3MeHsieTcs mo 3akoHy i(t)=(4+4,24 sin t+6.28 sin [13mt)[] A
UTo MOKaXyT 37AEKTPOMAarHUTHBIM U MArHUTOIEKTPUUECKUI aMIIEpMETPBI IpU  €ro u3MepeHun? UeM BbI3BaHO pa3nuyue
MOKa3aHuH, eciy NpuOOPHl UMEIOT OJUHAKOBYIO TOYHOCTD?

Amnepmertp co mkanoi 0...5 A, xnacc Tounoct 1.0 ucnonb3yetcs ¢ Tpanchopmaropom Toka TA 300/5 , xiacc
touHocTH 0.5. Onpenenute BETUINHY U3MEPSEMOT0 TOKa U Tpees TOIyCTUMON abCOMIOTHOM MOTPEITHOCTH, €CITH TTOKa3aHue
npubopa okazanoch  paBHBIM 3.5 A.

Tox nonHoro otkiaoHeHus nameputens 100 MKA, conpoTUBIIEHUE ero u3MepuTenbHoi nenu 15 Om. MexaHusm
npefHa3sHa4YeH I BOIBTMETpa ¢ peaenioM n3Meperns 100 B. Kakum nomkHO OBITE CONPOTHBICHUE J0OABOYHOTO pe3ncTopa’?

ITudposreiM gacToTomMepoM ¢ npenenom usmeperust 10 kI u kmaccom Tounoctr 0,1/0,05 u3Mepunn 9acToTy M MOTYYHIH
pesyabTat 1350 I'n. Onpeaenuts npenen abCoNOTHON JOMYCTUMOM MOTPEMIHOCTH. Pe3ynbTaT n3MepeHus IpeICTaBUTh B
dopme :f n=f nam+A k'

6.2. Tembl NUCBMEHHBIX padoT

Y4eOHBIM IIJIAHOM HE OpEAKCMOTPEHO

6.3. @oH/1 OLIEHOYHBIX CPEACTB

Bompockl k 3auety
Pazpgen 1




L. OCHOBHBIE NOHATHS B 00JIaCTH METPOJIOTHH, POIb H3MEPEHHH U 3HaUYCHHUE METPOJIOTHU

2. Cuctembl eIMHUL U3MepseMbIX BennduH. IlocTynaTel METpOIOTUH

3. Bunsr usmepennii, KaccupUKays BHIOB H3MEPEHHH.

4. CpenctBa n3MepeHnii, K1acCH(UKALUS CPEACTB U3MEPECHUI.

5. MeTtposiornueckue XapakTEpUCTHKH CPEICTB U3MEPEHUH U X HOPMHUPOBAHHE

6. V3nbl ¥ AeTanu U3MEPUTEIbHBIX MEXaHU3MOB. MOMEHTHI, NEHCTBYIONIME HA MOABHKHBIE YACTH M3MEPUTENBHBIX
MEXaHH3MOB

7. IMpurnun paboTel, YCTPOICTBO U ypaBHEHUE MPeoOpPa30BaHUS MAarHUTOIIEKTPHUECKOTO M3MEPUTEIPHOTO MEXaHU3MA.
8. [MpuHIMI padoThI, YCTPOWCTBO M ypaBHEHHE IPeoOpa30BaHus JIEKTPOMArHUTHOIO M3MEPHUTENFHOTO MEXaHU3Ma

9. IMpuHIMT paboTHI, YCTPOHCTBO M ypaBHEHHE MPeoOpa30BaHMs IEKTPOIMHAMUIESCKOTO H3MEPUTEIBHOTO MEXaHH3Ma
10. Hasnagenne u BUIBI MacIITAOHEIX IMpeoOpa3oBaTeneit

11. WzmeputensHble TpaHCHOPMATOPHI TOKA. Y CTPOICTBO, NPUHIMIT PaOOTHI, CXeMa BKIIOYESHHUS.

12. H3meputenbHble TpaHCHOPMATOPBI HANPSDKEHUS. Y CTPOUCTBO, MPUHIMIT PaObOTHI, CXeMa BKIIOUCHHS.

13. Metonudeckasi IOrPEIIHOCTh IPU U3MEPEHUM HaNpsDKEHUS

14. Metoaudeckasi IOIPEIIHOCTD [IPY U3MEPEHUH TOKA

15. [IyHTHI. YCTpOWCTBO, MPUHIMIT PAOOTHI, CXEMa BKIFOUCHUSI.

16. W3MepeHue TOKOB B TPEXIPOBOAHOM JIEKTPUUECKOM LENH IEPEMEHHOTO TOKA.

17. W3MepeHue TOKOB B UETHIPEXIIPOBOJHON 3IEKTPUUECKON LENU IEPEMEHHOTO TOKA.

18. W3mMepenue akTHBHON MOIIHOCTH B TpeX(a3HbIX LEMIX METOAOM OJHOro mpubopa.

19. H3MepeHne akTHBHOIM MOIIHOCTH B TPeX(]asHbIX LEMAX METOJOM JABYX IPHOOPOB.

20. V3mepeHne akTHBHOI MOIIHOCTH B TpeX(a3HBIX IEMSIX METOIOM TpexX IpHOOpoB.

21. W3mepeHue peakTUBHOI MOITHOCTH B Tpex(a3HBIX IEMSX METOAOM OJHOTO MPHOOP

22. H3MepeHne peakTHBHOM MOIIHOCTH B TpeX(a3HbIX HEIsX METOAOM JIBYX NMPUOOPOB.

23. V3mepeHne peakTHBHOI MOITHOCTH B TpeX(a3HBIX IEISIX METOJOM TPeX MpHOOpOB.

24. ITpuHIUn 3aMeHbl HAPSKEHUN, UCIOAb3YEMBIN NIPU U3MEPEHUH PEaKTUBHON MOIIHOCTU.

25. DNEeKTPOHHBIE CUETYUKH DJIEKTPUUYECKON dHEpruu. YpaBHEeHue npeobdpasoBanus. HoMuHanpHast MOCTOSHHAS CYETUYMKA.
26. Ocob6eHHOCTH yueTa INeKTpHYecKoi sHeprun. HoMeHKIaTypa CUETYMKOB NIEKTPUYECKONH DHEPIHH.

27. CXeMBI TOIKITIOYEHHUS 0HO(DA3HOTO CUSTINKA IEKTPHUSCKON YHEPTHH.

28. BempsmurensHble TpUOOPHL. Y CTPOHCTBO, 0OCOOCHHOCTH NPUMEHEHHS, UCIIOJIb30BAHIE U3MEPUTENbHON HHGOPMAIUU

IIpyu USMEPCHHUN HECUHYCOUAAJIbHBIX BEJIMYHH.

29. [{udpoBsie H3MEpUTEIN HHTEPBAIOB BPEMEHH M YaCTOTHL.

30. HopmupoaHue morpemHocTell H3MEpUTENbHBIX TTPHOOPOB.

31. Knaccudukanus norpenHoctelt u3sMepeHus

32. 3akoHOMepHOCTH (POPMHUPOBAHUS pe3yJIbTaTa U3MEPEHUI

33. TocynapcTBeHHast cuctemMa oOecieueHus eJIMHCTBA U3MEPEHUI U €€ TIOJACHCTEMEI.

34. Crpyxrypa ['ocynapcTBeHHON CHCTEMBI 00ECIICUECHUs SIUHCTBA U3MEPEHUH.

35. Ienu deaepanbHoro 3akona P® «O6 obecrieueHUH €IUHCTBA U3MEPCHUI

36. Cdepsl rocy1apcTBEHHOTO PETyJIUPOBAHUS 110 00CCIICUCHUIO SAMHCTBA U3MEPEHUIA.

37. MeTponorndeckue CiryKOBl.
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38. Cranpapruzanus. O0mas xapakTepucTika craHnapTusanud. Llenn u 3aga4un crannapTusanuy.
39. [MpuHIMIEI cTaHAAPTH3AMUA. YYaCTHUKA Pa0OT MO CTaHAapTHU3AINH.

40. Bunbl JOKyMEHTOB 1O CTaHAApTH3aLUH. JJOKyMEHTBI IO CTaHAAPTU3ALUT

41. IInanupoBanue paboT MO CTaHAAPTU3ALUH, Pa3pabOTKa U yTBEP:KIECHUE JOKYMEHTOB HAl[HIOHAIBHON CHUCTEMBI
CTaHAAPTH3ALNH

42. [IpumeneHne JOKyMEHTOB HallMOHAJIBHOW CHUCTEMbl CTaHIAPTU3ALNN

43. MexayHapoIHOE U PETHOHAIBHOE COTPYIHUYECTBO B chepe cTaHAapTU3aALIH

44. MexnyHapoanas opranuzanus no crangapruzanuu (MCO). MexnyHaponHas anekrporexHudeckas komuccus (MOK).
45. I'ocyaapcTBEeHHBIN METPOJIIOTUUECKUI KOHTPOIb U HAA30P.

46. Bunel konTposa U Haazopa

47. [ToBepka u kanubpoBka. Buipl TOBEpoOK.

Paznen 3

48. Ceprudukanusa. O6mas xapakTepucTuka cepTH(GUKAINH.

49. Ceptudukanus Kak mpouenypa noaTBEp)KISHHUs COOTBETCTBHUS.

50. Jlo6poBOIIBHOE MOATBEPXKIECHHE COOTBETCTBUS

S1. O0s13aTenbpHOE TTOATBEPKACHHE COOTBETCTBHUS

52. JexnapupoBaHue COOTBETCTBUS

53. OGs3arenbHas cepTuduranus

54. Texandeckoe perynnpoBaHue. [IpHHIMITEI TEXHHYECKOTO PEryIHpOBAHHS

55. Texuuueckuil pernament. lleny OpUHATHS TEXHUYECKUX PErIaMEHTOB

56. l'ocyaapcTBeHHBIH KOHTPOJb (HAA30p) 3a coOIroAeHuEM TpeOOBaHUAM TEXHUYECKUX PErIaMeHTOB

6.4. IlepeyeHb BHI0B OLICHOYHBIX CPEACTB

OTueTsl 110 1abopaTopHBIM paboTaM
Bonpocs! k 3auety




7. YAEBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MO YJIA)

7.1. Pexomenayemasi qureparypa

7.1.1. OcHoBHas JIMTEpPaTypa

ABTOpBL, 3aryaBue W3narensctBo, | Kon-Bo On. agpec
JI1. | BunorpasmoBa |3akoHomaTenbHas MeTpoJorus: yuebHoe |CaHKT- 1 https://e.lanbook.com/book/106874
1 [AA, mocobue [etepOypr:
VYmakos 1. E. Jlanb, 2018
JI1. | UBanoB U. MeTposiorus, CTaHAapTU3AIUS 1 CaHKT- 1 https://e.lanbook.com/book/148979
2 |A, YpymeB |ceprudukanms: yaeOHHK IMetepbypr:
C.B., Jlans, 2020
Kononos /1.
I1., BopoObeB
A A,
ITanpuna H.
10,
Konnparenko
B.T.
JI1. | BunorpagoBa |3akoHoAaTelbHAs METPOJIOTHS CaHkT- 1 https://e.lanbook.com/book/166929
3 A A, [MetepOypr:
VYmaxos 1. E. Jlans, 2021
7.1.2. JlononHUTEIBHASA JUTEpPAaTypa
ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. aapec
JI2. | iBaHoB U. Mertponorus, CTaHAapTH3ALMUS U Cankr- 1 https://e.lanbook.com/book/113911
1 |A, VYpymeB |ceprudmuxarys: y4eOHHK IMetepbypr:
C.B,, Jlann, 2019
Kononos /I.
I1., BopoObeB
A A,
[Tanpuna H.
10,
Konnparenko
B.T.
JI2. | [Hanbirua M. | ABTOMaTH3aIUs ©3MEPEHUH, KOHTPOJIS CaHKT- 1 https://e.lanbook.com/book/115498
2 (I, BaBuiauH |U HCHBITAaHUA: y4eOHOE TTOCOOHE [eTepOypr:
S A Jlann, 2019
7.1.3. Metoanyeckue pa3padoTku
ABTOpBL, 3aryaBue WsnatensctBo, | Kon-Bo On. agpec
JI3. | ActaneHko Mertponorus. 3mepenue Bbparck: bpI'VY, 30
1 |H.A JJIEKTPUUECKUX BEIMYUH: 2014
METOMYECKUC YKa3aHUs K
BBITIOJTHEHUIO JTa00paTOpHBIX paboT
7.2. IlepeyeHb pecypcoB HH(POPMALIMOHHO-Te1eKOMMYHHKAIIMOHHOH ceTH "UHTepHeT"
91 | CnpaBouHo-npaBoBas cuctema «Koncynprant ITmroc»
92 | UznmatennctBo "JlaHb" 31EKTPOHHO-OMOIHOTEUHAS
cucreMa
33 | DnexTpoHHSIH Katanor 6ubmuorteku bpl'y
34 | OnexrponHas 6ubnmotexa bpl'Y
D5 | «YHuBepcurerckas dudmuoreka online»
D6 | Hayunas snekrponnas oubmuoreka eLIBRARY.RU
7.3.1 IlepevyeHb NpOrpaMMHOro odecrnevyeHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.2 | Adobe Acrobat Reader DC
7.3.1.3 | doPDF
7.3.1.4 | LibreOffice
7.3.1.5 | MATLAB Academic new Product Concurrent Licenses
7.3.1.6 | Avast

7.3.2 llepevyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | Hayunas snexrponHas 6ubnuorexka eLIBRARY.RU




7.3.2.2 | OnexrponHas 6ubmmorexa bpI'Y

7.3.2.3 | OnexTpoHHEIH Katanor oubmmnortexkn bpl'yY

7.3.2.4 | «YHuUBepcuTeTCKas oubnmnoreka online»

7.3.2.5 | U3narenscTBO "JIaHb" 3JIEKTPOHHO-OMOIHOTEYHAS CHICTEMA

7.3.2.6 | CipaBouHo-1nipaBoBas cuctema «Koncynpsrant [Tnrocy

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIITUHBI (MO YJIS)

1231 Jlaboparopust usmeputenpHoit | OCHOBHOE 000pyI0BaHKE:
TEXHUKHA U CHJIOBBIX Cuctemusiit 6510k — 2 mt.; Mounutop TFT 177 LG Flatron; Ycrtanoska M-300 — 2 miT.;
npeobpasoBareseit Bonstmerp B7-58 — 4 wt.; Octmiorpag C1-137 — 2 wit.; Ocuusmorpag C1-93;

Ocmutorpag C1-69 — 2 mir.; Ocutorpag C1-77 — 2 mr.; Creng DUCOC1-H-P
(DnexTpuyecKie U3MEPEHHS B CHCTEMaX dICKTPOCHAOKEHHS); Y HUBEPCAJIbHbIC
naboparopusie cteHAb! (YJIC) coOcTBEHHOI pa3pabOTKU MO MCCIECIOBAHHUIO U HCITBITAHUIO
IIATOBBIX IEKTPOU3MEPUTEIBHBIX IPHOOPOB — 7 1T.; JIaGopaTopHEIil CTEHA
«OIEKTPOTEXHUKA U AIIEKTPOHNKa»; CTeHI « ABTOMATH3UPOBAaHHEIE CHCTEMbI KOHTPOJIS 1
y4era a5eKTposHeprum»; Monurtop Philips; nmpoexrop Beng.

JIOnOJTHHUTEIBHO:

MapxkepHast focka — 1 mr.

VYuebHast MeOens:

Komrutekt medenu (mocagoyHbix MecT) - 12 mmiT.

Komrmuiekt Me6enu (IocaiouHbIX MECT) AT Iperno/aBareis — | mT.

1231 Jlaboparopust uameputenpHoil | OCHOBHOE 000pyJOBaHHE:
TEXHUKHA U CUJIOBBIX Cucremnslit 6510k — 2 mt.; Monutop TFT 17” LG Flatron; YcranoBka M-300 — 2 mT.;
npeobpazoBareneit Boser™etp B7-58 — 4 mir.; Ociutorpag C1-137 — 2 mt.; Ocmmiorpad C1-93;

Ocmutorpag C1-69 — 2 mwir.; Ocrtorpag C1-77 — 2 wir.; Crenng DUCOC1-H-P
(OnexTpuyueckue U3MEPEHUs B CUCTEMAaX 3JIEKTPOCHAOKEHH); Y HUBEpCaIbHbIC
naboparopusle cteHas! (YJIC) cobcTBeHHOM pa3pabOTKU MO MCCIECIOBAHHUIO U HCIIBITAHUIO
LIMTOBBIX IEKTPOU3MEPUTEIBHBIX MPHOOPOB — 7 1T.; JlabopaTopHBIi cTeHT
«OTNEKTPOTEXHUKA U HNIEKTPOHNUKaY; CTeH] « ABTOMATH3UPOBAHHbIE CHCTEMbI KOHTPOIIS 1
ydera anekTposHeprum»; Monutop Philips; mpoekrop Beng.

JIOIOJTHUTETBHO:

MapxkepHast jocka — 1 mrt.

VYueGHast MeOens:

Kommiekt mebenu (ocagoyHbix MecT) - 12 mT.

Kommiext mebenu (mocaiouHbIX MECT) AJs IpenogaBatens — 1 mrT.

1231 JlaGoparopust usameputensHoir | OCHOBHOE 000pyJOBaHHE:
TEXHUKH U CHJIOBBIX Cucremuslit 610k — 2 mrt.; Monutop TFT 177 LG Flatron; ¥YctanoBka M-300 — 2 mT.;
npeoOpazoBateneit Bomsr™etp B7-58 — 4 mit.; Ocmutorpag C1-137 — 2 mt.; Ocommtorpad C1-93;

Ocmmutorpag C1-69 — 2 mwr.; Octmorpag C1-77 — 2 wr.; Creag DUCOC1-H-P
(OnexTpuyeckue U3MEPEHHs B CHCTEMAX IEKTPOCHA0KEHHMs); Y HUBEpCAIbHEIE
naboparopusie cteHabl (YJIC) coOOCTBEHHOH pa3pabOTKU MO MCCICIOBAHHUIO U HCITBITAHUIO
LIMTOBBIX JIEKTPOU3MEPHUTENBHBIX NPHOOPOB — 7 1uT.; JIJaGopaTopHsIil cTEHA
«DNEKTPOTEXHUKA U ANIEKTPOHUKa»; CTeHIT « ABTOMAaTH3UPOBAaHHBIE CHCTEMbI KOHTPOJIS 1
ydera anektposHeprun»; Mounurop Philips; mpoektop Beng.

JlOnOIHUTEIBHO:

MapxkepHast focka — 1 mrT.

YueOHas MeOeb:

Kommiext mebenu (ocagodHbIX MecT) - 12 mT.

Kommuiext Mebenu (TTocagoyHbIX MeCT) IS IIperogaBaTes — | miT.

2201 yuTanbpHblil 3a1 Nel Kommuiext Mebenu (I10cagouHbIX MeCT)

Crennaxu

Kommuiexkt Mebeinu (11ocaiouHbIX MecT) it OubInoTekaps
BeicTaBounbIe mikagsl

[IK 15-2500/H67/4Gb (monuTop TFT19 Samsung) (10mT.);
npuntep HP Laser Jet P2055D (1mt.)

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIINXCA 110 OCBOEHHIO U CIUIIVIMHBI (MO YJIA)

Jlnst ocBOSHUSI 00y4arOIINMHUCS AUCUUILIMHBI U JJOCTIDKECHHS 3aIUIaHUPOBAHHBIX PE3yJIbTATOB O0YUYEHHS yUEOHBIM IUIAHOM
HpeIyCMOTPEHBI JIEKIUH, Ta00paToOpHbIC pabOThI, MPAKTUUECKUE 3aHATUS, CAMOCTOATENbHAs paboTa, IOArOTOBKA U clada 3adeTa. B
YCIIOBUSIX PEUTUHIOBOI CHCTEMBI KOHTPOJIS PE3YJIbTAaThl TEKYILErO OLCHUBAHUS CTYJEHTA HCIIOIb3YIOTCS, KaK IIOKA3aTeNb €r0
TeKyIero peitudra.  Tekymuii KOHTPOIb yCIIEBAEMOCTH OCYILIECTBISIETCS B TEUEHHE CEMECTPA, B X0J1€ TOBCEAHEBHOM yueOHOI
paboTsl. JlaHHBII BUJI KOHTPOJIS CTUMYJIUPYET y 00Y4arONmIerocs CHCTEMATHYECKYIO CAMOCTOSITENIBHYIO PaboTy 10 N3YUIEHHIO
JUCIUIITHHEL. OOydaromuiics, NoIb3ysch pabodei mporpaMMoi, OCHOBHOH H JOTIOJIHUTEIBHON JINTEPaTypoi, CaM OPraHU3yeT
HpOLECC U3YUYEHUS JUCIUIIIUHBL. CamocrosTenbHas paboTa CHOCOOCTBYET CO3HATEIbHOMY YCBOCHHUIO, YIITyOIECHHIO U
PACIIMPEHHIO TEOPETUUECKUX 3HaHU;(hopMaTHpyeT He0OXOJUMbIE TPOPECCHOHAIBHBIC YMEHHS 1 HABBIKK U COBEPILCHCTBYET
MMeEIOIIHeCs; IPOUCXOIUT OoJee rTy0okoe OCMBICICHHE METOIOB HAYYHOTO M TBOPYECKOTO IO3HAHMS KOHKPETHON TNCIIAIUIIHEL.
OcHOBHBIMH (hopMaMu Takoil pabOTHI ABIAIOTCA:

- KOHCIIEKTUPOBAHHE JIEKIINI




- mpopaboTKa MaTEPUAIOB MPOCITYIIAHHON JCKIIUH;

- CaMOCTOSTENILHOC U3yYEeHHE IPOrPAaMMHBIX BOIPOCOB, YKAa3aHHBIX MPEIOIaBaTeNIeM Ha JICKIHX U BBIIOJIHCHUE JOMAIIHUX
3aJIaHMI;

- 0030p 1 0000IIeHHE TUTEPATYPHI IO HHTEPECYIOIIEMY BOTIPOCY;

- IOATOTOBKA K JJAOOPAaTOPHBIM, IPAKTUYECKUM 3aHATHUSAM U 3a4eTy.
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