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1. HEJIX OCBOEHUSA JUCLUAITJIMHBI

1.1

(opMupoBaHIe 3HAHUH U YMEHHH, HEOOXOAUMBIX AL KBATH(HIUPOBAHHOTO METPOJIOTHIECKOTO 00eCTIeIeHNS
IPOLIECCOB MPOU3BOICTBA, PACIIPEICOCHHS 1 TIOTPEOICHHS SJIEKTPOIHEPIHH.

1.2

O6ocHOBaHNE HEOOXOJUMOCTH PAOOT MO CTaHAAPTHU3AIMY U CepTUHKALUY AT o0ecIieueHUs: TpedyeMOoro KauecTsa.

1.3

W3yueHne HOPMaTHBHBIX JOKYMEHTOB B 00JIACTH METPOJIOTHYECKOTO 00ECIICUCHHSI.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0.18

21

Tpe6onamm K Hpe,[IBapl/ITeJILHOﬁ NOoAT0OTOBKE 06yqa10merocn:

2.1.1

Hucuunnuaa Metposorus 6a3upyercst Ha 3HaHUSAX, MOJyUYEHHBIX IPU U3YYEHUH TaKUX yU4eOHBIX TUCIMIUIMH, KaK:
dusuka, Maremarnka, TeopeTHIECKHE OCHOBBI 3IEKTPOTEXHUKH, DIIEKTPOTEXHUUECKOE i KOHCTPYKI[HOHHOE
MaTepHUaloBeJeHUE, DIECKTPOHUKA

2.1.2

TeOpeTI/I‘ICCKI/IC OCHOBBI JJICKTPOTCXHUKHU

2.13

Maremaruka

2.14

dusnka

2.1.5

9J'I€KTpOT6XHI/I'lCCKOe 1 KOHCTPYKIIMOHHOE MaTepUaJIOBEACHUC

2.2

JMCHUIUIMHBI U PAKTUKH, I KOTOPBIX OCBOEGHHE JAHHOH AUCHMILUIMHBI (MOYJ15) HEOOX0AMMO KaK
npejalecTByomee:

221

IprueMHUKH U TOTPEOUTENH HEKTPHIECCKON SJHEPTUU

222

Cucrtemsr 3J'IeKTpOCHa6)KeHI/IH TOpOaOB U MPOMBIINIJICHHBIX HpeZ[HpI/IﬂTI/Iﬁ

223

ITpOeKTHO-KOHCTPYKTOPCKas JOKYMEHTALMS B CUCTEMaX 3JIEKTPOCHA0KEHNUS

224

Hane)xHOCTB 37eKTpOCHAOKEHUS

3. KOMIIETEHIIUN OBYYAIOIIEI'OCsA, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUITIJINHBI

(MOJY.JIST)

OIIK-5: CnocodeHn MPOBOJAUTH U3MEPEHUSA IJIEKTPUIECCKUX U HENICKTPUYECKUX BEJIUNYUH IPUMEHUTE/IBHO K o0beKTaM

HpO(l)eCCI/IOHaJIBHOﬁ ACATCJIbHOCTH

Wnpukarop 1 | OIIK-5.1. Beibupaet cpencTBa nuaMepeHusi, IpOBOIUT U3MEPEHHsI SNEKTPHUUECKUX U HEDJIEKTPUUECKUX BEITUYHH,

O6pa6aTLIBaeT PpEe3yIbTaThl H3Mep€HHf/lI W OLICHUBACT UX INOTPECIIHOCTH

B pe3ysbTare ocBOeHUS AUCUHUILIMHBI 00y4AIOUIUICH J0/KEH

3.1 |3nath:

3.1.1 | ocHOBHBIE NOHATHUS U 3aKOHBI 00 00ECIIEYeHNH eIMHCTBA U3MEPEHUIT; BUIBI U3MEPEHHH, CpelicTBA U3MEPEHUH U UX
METPOJIOTHYECKHE XapaKTEPUCTHKH; ITOTPEITHOCTH U3MEPEHHMH; OCHOBBI METPOJIOTHYECKOTO 00ECTICUCHUSI, METOIBI
MIOBEPKH, MIPOLEAYPY CEPTUHHUKAITUH

3.2 | YmeTh:

3.2.1 | mpUMEHSATH CpeCTBa M3MEPEHHH TEKTPUIECKIX BEIWYHH; aHATIM3UPOBATh ¥ IPUMEHSITH ITOJyICHHYI0 HH(OPMAIIHIO;
MIOBEPATH TEXHUIECKHE PHUOOPHI; paboTaTh ¢ HOPMAaTUBHBIMH JOKYMEHTaMH B 00JIaCTH CTAaHAAPTU3AINH U
cepTuduKanun

3.3 | Biagers:

3.3.1 | MeTo/1aMH BBIIOJHEHUS] H3MEPEHUI; METOJaMI MaTEMaTHIEeCKOTO aHAIN3a ISl CTATUCTUYECKOH 00paboTKU pe3ynbTaToB

U3MepeHui
4. CTPYKTYPA U COAEPXKAHUE JUCHUIIJIMHBI (MOAYJIS)

Koz Bun HanmenoBanue pasnenoB u | Cemectp / | HacoB | Komneren- | JIuteparypa | Wure | Ilpumeuanne

3aHATHA | 3aHATHA TeM Kype 14701 PaKT.

Pazpgen | Paznen 1. TeopeTnueckue
OCHOBbI ME€TPOJIOTUH

1.1

Jlex Mertponorus kak 1 0,5 OIIK-5 JI1.1J11.2 0 OIIK-5.1.
JIESITENIbHOCTD. JI1.3J12.1
OCHOBHBIE ITOHATHSA B 00J1aCTH J12.2

METpPOJIOTHH, POJIb U3MEPEHUH
Y 3HaYCHHE METPOJIOTHHU




1.2 IIp CpencTBa U3MEpeHH], 2 OIIK-5 JI1.1J11.2 OIIK-
Kiaccu(DUKAIUS CPEICTB JI1.3J12.1 5.1.Pabora B
H3MEPEHUi, METPOIOrHYECKHE JI2.2J13.1 MaJoi
XapaKTePUCTUKU CPEICTB rpyImme
HU3MEpEHUil, HOpMHUPOBAaHKE
METPOJIOTHYECKUX
XapaKTePUCTHUK CPEICTB
HU3MEPEHUil.
1.3 JIab CpencTBa U3MepeHui, 2 OIIK-5 JIT.1J11.2 OIIK-
KJaccu(UKaIUs CpeCTB JI1.3J12.1 5.1.Pabora B
HU3MEPEHUi, METPOIOrHYECKHE JI2.2713.1 MaJloit
XapaKTepUCTUKU CPEACTB rpyImme
U3MEpEHUil, HOpMHPOBaHHE
METPOJIOTHYECKHX
XapaKTePUCTHUK CPEICTB
HU3MEpEHUuil.
14 Cp 43 OIIK-5 JI1.1J11.2 OIIK-5.1.
JI1.3J12.1
2.2
1.5 3agér 1 OIIK-5 JI1.1J11.2 OIIK-5.1.
JI1.3J12.1
2.2
1.6 Jlex 3aKOHOMEPHOCTH 0,5 OIIK-5 JIT.1J11.2 OIIK-5.1.
(dhopmHpoBaHUs pe3yabTaTa JI1.3J12.1
n3Mepenuil. [Torpemnoctu JI2.2J13.1
U3MEPCHUH, HCTOYHUKI
MIOTPEIIHOCTEN
1.7 Jlex l'ocynapctBennas cuctema 0,5 OIIK-5 JIT.1J11.2 OIIK-5.1.
obecrieueHus eauHCTBA JI1.3J12.1
n3MmepeHuii. OCHOBHBIC J2.2
mosoxeHus 3akoHa PO «O6
obecrieueHn eJMHCTBA
HU3MEpPEHUI.
1.8 Cp 43 OIIK-5 JI1.1J11.2 OIIK-5.1.
JI1.3J12.1
2.2
1.9 3auér 1 JI1.1J11.2 OIIK-5.1.
JI1.3J12.1
2.2
Paznen | Paspes 2. Cranpapruzanust
2.1 Jlex JIOKyMEHTHI 110 2 OIIK-5 JIT.1J11.2 OIIK-
cTaHmapTU3ai. Bumbt JI1.3712.1 5.1.PaGora B
JOKYMEHTOB 10 J12.2 Maoi
CTaHAAPTU3ALNH. rpyIme
2.2 Cp 40 OIIK-5 JI1.1J11.2 OIIK-5.1.
JI1.3J12.1
2.2
2.3 3ayér 1 OIIK-5 JI1.1J11.2 OIIK-5.1.
JI1.3J12.1
2.2
Paznen | Paspes 3. Cepruduxanus
3.1 Jlex OO0mas xapakTepuCTHKA 0,5 OIIK-5 JIT.1J11.2 OIIK-5.1.
cepTu(UKAIU. JI1.3J12.1
Ceprudukanus Kak npoieaypa J2.2
MIOJTBEPKICHUS COOTBETCTBHSL.
32 Cp 6 OIIK-5 JI1.1J11.2 OIIK-5.1.
JI1.3J12.1
2.2
3.3 3ayér 1 OIIK-5 JI1.1J11.2 OIIK-5.1.
JI1.3J12.1
2.2

5. OBPA3OBATEJIBHBIE TEXHOJIOT'A

O6pa3OBaTem>H1>1e TCXHOJIOTHUH C UCITIOJIb30BAHUCM aKTUBHBIX MCTOI0B 06y11eH1/1;1 (HGKHI/IH — 6ece;:[a, JICKOUA — OJUCKYCCHUA,




npoOIeMHas JeKINs, JTEKIHUsI-BU3yaIn3anus, JeKIHs ¢ 3apaHee 3alIaHPOBAHHBIMU OIIMOKaMH, JICKIHS — Ipecc-KoHpepeHnus,
JEKIHs ¢ pa300pOM KOHKPETHBIX CUTYalUH, JIEKIHA-KOHCYIBTALMS, 3aHATHS C IPUMEHEHUEM 3aTPYAHSIOMINX YCIOBHH, METO/IBI
TPYIIIOBOTO PENICHUS TBOPUSCKHX 3a7a4, METO Pa3BHUBAIOIIEHCS KOOTIEpaIIii)

O0pazoBaTeNbHBIC TEXHOJIOTHH C MCIIOIb30BaHNEM HHTEPAKTHBHBIX METOIOB 00y4deHNs (KPYTIBIHA CTOM (AUCKYCCHs, Ne0aTsl),
ceMUHap - HccienoBaHue, ceMuHap «lIpecc — aHTHIpEce), MO3TOBOII IITYypM (OpeifHCTOpM, MO3roBast aTaka), AEIOBEIE,
UMUTAIMOHHBIE, ONIEPALOHHBIC U POJIEBBIC UIPHI, case-study (aHaIN3 KOHKPETHBIX CUTYalli, CHTYallMOHHBII aHAJIN3), MacTep
KJIacC, AUAAKTHYECKHE UTPHI)

TeXHONOTHS AUCTAaHIIMOHHOTO 00yUYeHHS (TIoTydeHre 00pa3oBaTeIbHBIX YCIYT 0€3 MOCEICHNST YHUBEPCUTETA, C TIOMOIIBIO
COBPEMEHHBIX CUCTEM TEJIEKOMMY-HUKAIMHY (JIEKTpOHHAst mouTa, IHTepHeT 1 Ap.))

TexHOMOTHS KOJIIEKTUBHOTO B3aUMO/IeHCTBIS (paboTa B MaJIbIX TpyIIiax) (CaMOCTOATENEHOE H3yUeHNEe 00yJaroIMIC HOBOTO
Marepuaa MoCPeACTBOM COTPYIHHYIECTBA B MAJIBIX TPYIAax, JaeT BO3MOXKHOCTh BCEM YYAaCTHHKAM Y4acTBOBATh B padoTe,
NPaKTHKOBATh HABBIKU COTPYAHHYECCTBA, MEXITHYHOCTHOTO OOIICHHS)

6. POHJ OIEHOYHbBIX CPEJICTB

6.1. KonTpoabHbIe BONPOCHI M 32 JaHUS

3amauyn K 3a4eTHBIM OmiIeTam

BonbrmerpoMm ¢ auanazonom uzMepenus 0-75 B u kmace Tounoctu 1.0 m3mepunu Hanpspkenue. [Tokasanne npudopa
okasanoch paBHBIM 51 B. OneHuTs norpentHocts u3Mepenus. Pesynsrat npenctasuts B popme: U _n=U u3m+A,B

IMudpossiM yacToToMepoM ¢ npeaenom usmepenust 10 k' u kmaccom tounoctd (0,1)/0,05 u3Mepuiin 4acToTy H
nony4riti pe3yabTat 1.37 k['11. ONeHUTh MOTPENTHOCTh U3MepeHUs. Pe3ynpTaT u3mMepeHus mpeacTaBuTh B hopme: l( @f)
1=t mm+A k[

Jns u3mepeHus CONMpOTHUBICHHUS HarpeBaTeIbHOIO 3JIEMEHTa HMCIOIb30BaHbl: BOJIBTMETP C JHANa30HOM u3MepeHus 0 —
150 B, knmacc Tounoctu 1.0; ammepmetp ¢ muamnazoHom m3mepenus 0 — 1 A, kmace Tounocty 1.5. ITokazanust mprbopoB
OKa3aJIMCh paBHBIMH cooTBeTcTBeHHO 105 B 11 0.6 A. IIpuBecTr cxeMy BKIIOUEHHS MPHOOPOB. ONpeeInTh BETHINHY
COIPOTHUBIICHUS, OLIEHUTh HHCTPYMEHTAIBHYIO MOTPEITHOCTh U3MEPEHHUSI.

Kongnencarop ¢ HoMmuHanbpHON eMKocThio 0.68 MK® mmeer momyck + 5%. [Ipu n3aMepeHn# ero eMKOCTH HU(PPOBBIM
n3MeputeneM kinacca 0,1/0,05 u npenerom n3mepenus 1 Mx® nomiyden pesynbrar (.71 Mk®. COOTBETCTBYET JIU €ro
JIeHCTBUTENBHASE EMKOCTh 0003HAYEHHOMY JIOMYCKY?

[Tynscupyromiee HanpspkeHHE, aHATUTHYECKOE BBIpaKEHHE KOTOPOTro MMEET BUJI: u=(218+64 sin[]Jwt) B,
U3MEPSIOT OJHOBPEMEHHO MarHUTOAICKTPHYECKAM M 3JICKTPOMAarHUTHBIM BOJIETMETPaMH OAMHAKOBON TouHOCTH. Kakumu OymyT
MOKa3aHUs ITUX MPUOOPOB?

Mo1HOCTb, MOTpedIsIeMyto TpeX(ha3HbIM IBUTATENEM, H3MEPIIOT METOAOM OfHOoro npubopa. HomuHamsHOE
HanpspbkeHue BatTMmerpa 300 B, HomuHansHbId TOK 10 A, mikana umeer 150 nenenwmii. [Tokazanue npubopa okazanoch paBHbIM 82
neneHusM. [IpuBeanTe cxeMy BKIIOUEHHS IPHOOpa, KOTAa CXeMa COeIHEHHs (a3 Hen3BeCTHA W HepocTymHa. OnpenennTe
MOIIIHOCTG ABHUTATENS U OIICHUTE ITOTPEIIHOCTh m3MepeHus. Kitace Tounoctn npubopa 0.5, HOMUHATBHBIA TOK NMapaieTbHON
M3MEPUTENHHON 1enu 3 MA.

AKTHBHYIO MOIITHOCTH TpeX(a3HOro NpHEMHHKA H3MEPUIH METOIOM JIBYX MpuOopoB. HOMUHANEHBIC HANPsDKCHUS
BatT™MeTpoB 600 B, HoMuHansHBIE TOKH SA, Ki1accel TogHOCTH 0.5, mKass! uMetoT 1o 150 nenenwmii. [Tokazanust mpruOopoB
okazanuch paBHBIMH + 120 1 - 40 nenenuit. [IpuBeaure cxeMy BKIIOUEHHS IPHOOPOB, OMPEAEIUTE MOIIHOCTD U IIPeae
JIOITyCTUMOMN IOTPEIIHOCTH.

Jlns n3MepeHnst peakTHBHOW MOIHOCTH aCHHXPOHHOTO JBHTATENsl UCIIOJH30BaH BaTTMETpP, HOMUHAIBHBIH TOK KOTOPOTO
5A, HomuHanbpHOE HanpspkeHue 600 B, mkana nmeer 150 nenennit, kmace Tounoctu 0.5. [lpuBeante cxemy BKIIOYSHHS PUOOPA.
Onpeznenure peakTUBHYIO MOIIHOCTB H Mpeell JOIyCTUMON NOTPEIIHOCTH, €CJIN MTOKa3aHue Mpubopa OKa3ajaoch paBHBIM 89
JICJICHUSIM.

Jlis u3MepeHus TOKa UCIIONIb30BaH aMIiepMeTp ¢ nuamna3oHoM m3mepenus 0 - 5 A, kmacce Tounoctu 0,1 u Tpanchopmarop
toka TT 400/5, xnmacca 0,2. IToka3anue npudopa oka3anoch paBHbBIM 3,2 A. HaliTi BeTHUHHY U3MEPEHHOTO TOKA U MpeAe
JIOTYCTUMOM morpemHocTy. Pesynbrat npeacraButh B popme: I n=I m3m + A A

g u3mepeHys Toka UCNOJIb30BaH HapyKHbIM IIYHT Ha 250 A, 75 MB, xiacc 0,5 1 MMJUIMBOJIBTMETP, C AUANIa30HOM
m3mepenus 0 - 100 mB, xmacc tognoctn 0,5. IToka3anue npudopa oxaszanock paBHbIM 48 MB. 3amucarts pe3ynpTaT H3MEpeHHs B
cnenyrouien popme: I n=I mm £AA

PaccunTarh IWIYHT K MarHUTOINEKTPUUECKOMY M3MEPUTEINIO C TOKOM IIOJHOI'O OTKIOHEHHS 2 MA U CONPOTUBIECHUEM
n3MeputensHoi nermu 15 Om. Tpebyemsblit npenen nzmepenus npudopa 1,5 A.

Paccuurath conpoTHBIeHHE 100aBOYHOTO PE3UCTOpa IS BOIBTMETpa C MpeAenoM m3MepeHus 15 B u BHyTpeHHUM
conpotuiieHueM 3 kKOm. TpeOyemsrit penen usmepenus 75 B.

Ilens n3 nocnenoBaTeNbHO COSAUHEHHBIX pe3ucTopoB R1 u R2 ¢ HomuHaneHbIMU conpoTtuBieHusiMu 100 kOm u 50
KOM COOTBETCTBEHHO, IUTAcTCA OT uaeanpbHoro ucrounuka JJIC pasueiM 300 B. Hanpsxxenue Ha pe3ucrope R2 usmepstor
BOJIETMETPOM ¢ Auanazonom usmepenus: 100 - 0 - 100 B, xnacc Tounoctu 0,5 1 BHyTpeHHUM conpotuBienuem 200 kOm.
OrnpenenuTb:

nokaszanue npubopa;

OTHOCHUTEJIbHYI0 HHCTPYMEHTAIBHYIO IIOTPEIIHOCTD;

OTHOCHTEJIHYI0 METOANYECKYIO MOTPELIHOCTD.

OreHNTh, TPaBUIBHO JIM BEIOPAHO CPENICTBO U3MEPECHUS?

B pesynbraTe moBepku MHIYKIHMOHHOTO CUETYMKA 3JIEKTPUYECKOM SHEpruu, Kiacca TOYHOCTH 2.0, ¢ mepenaToyHbIM
otHoweHneM 500 06/(kBt- u) ycraHoBieHO, uTo mpu MouiHocTH Harpy3ku 2000 Bt ero auck coeprumi 12 monHBIX 000POTOB 32
41,8 cexynapl. Crenaite 3aKIIFOYEHHE O MPUTOAHOCTH CUETYHKA.




IMepemeHHOE HaIPsKEHHE TPEYTOIBHOU (OPMBI (KO _¢=1,155) u3mepunu BBIIPSIMUTEIBHBIM BOJIBTMETPOM C
nmuanazoHoMm u3mepenus 0 — 100 B, kimacc Tounoctu 1,5. TTokazanue npubopa okaszanochk paBHbIM 62 B. Onpenenute neiicTByroiee
3HaYeHHE HANPSHKEHUS M TPEJIeIT IOy CTHMON HHCTPYMEHTAIBHONW ITOTPEITHOCTH.

Jlnist n3MepeHnst HalpsDKEHNS HCTIONIb30BAIN J[BA BOJIBTMETPA:

PV1: 0...75B,0.5;

PV2:0...30B, 1.5.

IToxazanus nmpudopos - 21 B u 20 B cooTBeTcTBEHHO.

OIeHHUTH MOTPeIIHOCTh U3MepeHHi. PesynbpraT u3mepenus npeacrasuth B popme: U_n=U m3m+A,B

udporsiM npudopom usmepwin conporusiennel | R uamM=500 Om. KoHeuHsli Auana3oH u3MepeHuil npubdopa 1
kOM, kitacc TouHoctr 0,2/0,1. OeHUTh MOTPENTHOCTh U3MEPEHHS.

JUis KOCBEHHOTO U3MEPEHUsI aKTHBHOTO COIIPOTUBIICHHUS OOMOTKHM TpaHC(OPMATOPA HCIIOIL30BANIN BOJIBTMETP U
amrepMeTp:

PV:0...100 B, 0,2/0,1;

PA:0...1 A, 0.5.

INoxazanus npubopos okazanucek paBHeIMU: U _n3mM=70 B, I n3m=0,7 A. OnpenenuTs BeNIUYNHY aKTUBHOTO CONPOTHBICHUS
00MOTKH TpaHC(opMaTOpa, OLIEHUTH MOTPEIIHOCTD U3Mepenus. [IpuBecTn cxeMy BKIIIOYEHHS TPUOOPOB.

Jlnis n3MepeHnst MOIITHOCTH IBHUTATENS MMOCTOSHHOTO TOKa MCIIOIB30BaI KOCBEHHBIH METOJ C MOMOIIBI0 aMIepMeTpa 1
BOJIFTMETpA!

PV:0...250B, 0.5;

PA:0...10 A, 1.0.

IToxazanus mpuOopoB okazanuck paBHeIMU: U _u3m=200 B, I[1_m3m=7,5 A. HaiiTu MOIIIHOCTH IBUTATEINS IOCTOSIHHOTO TOKA H
OLICHUTh TOYHOCTh U3MepeHus. [IpuBecTu cxeMy BKITFOUCHHUS IPUOOPOB.

Jlns u3MepeHus: HamnpsbKEHUs MCTIONIb30BaIK aHAIOTOBBIN BOJIBTMETp ¢ AuanasoHoM mimepenus 0...300 B, kmacc
touHocTH 0.5. 3anucath pe3ynbTaT U3MEPEHUs Ul ABYX OTMETOK mkaisl: 260 Bu 110 B.

B pesynbraTe moBepku 3JI€KTPOHHOIO CYETUYMKA aKTUBHOM dHEpruu, kiacc To4HocTd 1.0, ¢ mepeaaTouHbIM OTHOLICHHEM
25600 wumn/(xBT -4). yCTaHOBIIEHO, YTO IPU MOIIHOCTH Harpy3ku 2060 BT cyeTyrk UMIyJIbCOB U3MEpHI 256 UMITYJIHCOB 32
17,46 cexynnpl. Chenaiite 3aKiIFOYEHHE O IPUTOJHOCTH CUETUYHKA.

BonbrmerpoMm ¢ auamazonom maMepenus 0...75 B, wmacc touHoctu 1.0 m3aMepunm HamnpspkeHue. [lokazanue mpubopa 51
B. Ompenenuts mpeaen AOIMycTUMOM abComMOTHO morpentHocTy. Pesynbrat usmepenus npenctasutsb B popme: U_n=U un3m+A,B

JIsl KOCBEHHOTO U3MEPEHUsI CONPOTUBIICHUSI HATPEBATENBHOTO JIEMEHTA HCIOIb30BaHbl aMIEPMETP C NPEesioM
n3Mepenus 1 A, kiacc togroctd 0.5 1 BosTMeTp ¢ npenenoM m3Meperns 150 B, xirace Tounoctn 1.0. [Tokazanus mprubopos
OKa3aInCh paBHBIME cooTBeTCTBEHHO 0.8 A u 120 B. [Tokaxkute cxeMy BKIIOUeHuUs MpruOopoB. OTpenennuTe CONpOTUBICHUE
9JIeMEHTa U MpeJies JOIYCTUMOM abCOIIOTHON MOTPEITHOCTH.

IlepemeHHOE HaMpsKEHHE M3MEPUIIN SIEKTPOMArHUTHBIM U BBIPSIMUTENBHBIM BOJBTMETPAMHU OJMHAKOBOH TOUYHOCTH.
[Noxazanus nmprnOOpoB oka3anuck paBHEIMU cooTBeTcTBeHHO 200 B 11 190 B. Ompenennts k03¢ dpummeHT GopMbl HANPSHKSHAS H
[I0Ka3aTh IPUMEPHBIN BUJ €T0 BPEMEHHOM AUarpaMMBl.

H3mepsieMoe MarHUTOJIEKTPUYECKUM BOJIBTMETPOM HANpsDKEHHE nMeeT (popMy OAHOMOJISIPHBIX UMITYJIBCOB
MPOJOJDKUTENFHOCTRIO t M ay30i Mexay HuMu 4t. AMIuTuTy1a uMiryscoB 50 B. Uto mokaxet npubop?

IMudpossiM gacToToMepoM ¢ npeaenom usmeperus 500 k', kmacc tognoctu 0,1/0,05, M3MepHiIn 4acTOTy M HONYYHIIH
pesyabtar 120 k' Onpenenuts npeaen abCoMIOTHOM JOMYCTUMOI MOTrpeIHOCTH. Pe3ynbTaT u3MepeHus mpeicTaBuTh B popme:

[ f1_p=f m3m*AxI11

Tok m3Mensiercs 1o 3axkoHy i(t)=(4+4,24 sinlot+6.28 sinl][13wt)[] A
UTo MOKaXXyT 3MeKTPOMATHUTHBIN U MarHUTORIEKTPUIECKUH aMIIepMETpPhI IPH ero u3MepeHun? UeM BBI3BaHO pa3iIHyHe
MOKa3aHUH, eCIIi MPUOOPBI UMEIOT OJMHAKOBYIO TOUHOCTb?

Ammnepmetp co mkanoi 0...5 A, ximacc Tounoctd 1.0 ucnonbdyetcs ¢ Tpanchopmaropom Toka TA 300/5 , xmacc
toyroctH 0.5. OnpenenuTte BeINUNHY H3MEPSAEMOT0 TOKa U TIPeell JOIMYCTUMOMN aOCOIIOTHOMN IOTPEITHOCTH, €CITH ITOKa3aHUe
npubopa okazanoch  paBHBIM 3.5 A.

Tox nonHoro otkioHenus nmeputens 100 MKA, conpotuBiieHHe ero u3MeputenbHoi nenu 15 Om. Mexanusm
IpefHa3sHa4YeH Ul BOIbTMeTpa ¢ penenoM m3Meperns 100 B. Kakum momkHO OBITH cOnpoTHBICHNE J0OaBOYHOTO pe3uctopa?

MudpossiM gacToToMepoM ¢ npeaenom usmepenust 10 k' u knaccom Tounoctu 0,1/0,05 usmepunu gacTotry u
nostyaniy pesyasrar 1350 I'n. Onpenenuts npezen abCoMOTHOH JIOIMyCTHMOM MOTPEIHOCTH. Pe3ybraT n3MepeHus peACcTaBUTh
B popme :f g=f m3m+A I

6.2. TeMbl NUCbMEHHBIX padoT

Y4eOHBIM ITAHOM HE MPEIKCMOTPEHO

6.3. ®OH/ OLIEHOYHBIX CPEICTB

Bormpocsr k 3aueTy

1. OCHOBHBIE TTOHATHA B 00JIaCTH METPOJIOTHH, POIbh M3MEPEHUH W 3HAYCHHE METPOJIOTHH

2. Cuctemsl eIMHHL U3MEPAEMbIX BennduH. IlocTynaTel METpOIOruu

3. Buasl u3mepenuii, kiaccuGUKaIUs BUIOB U3MEPEHHH.

4. CpenctBa n3MepeHnii, KacCupUKaus CPeACTB U3MEPCHHUH.

5. Mertponorudeckiue XapakTEPUCTHKU CPEICTB M3MEPEHHH U X HOPMHPOBaHHE

6. VY371b1 U AeTaIi U3MEPHUTENbHBIX MEXaHU3MOB. MOMEHTHI, IEHCTBYIOIINE HA TOABIKHBIE YACTH U3MEPHUTEIbHBIX
MEXaHU3MOB

7. IMpuHIMT paboThl, YCTPOHCTBO M ypaBHEHHE MPEoOpa30BaHMA MAarHUTOIIEKTPHUECKOTO N3MEPHUTEIFHOTO MEXaHU3MA.
8. IMpurnUT paboThl, YCTPOICTBO U ypaBHEHUE MPeoOpa30BaHUS NEKTPOMATHUTHOTO M3MEPHTEIHFHOTO MEXaHU3Ma

9. [MpuHIMn paboThl, YCTPOHCTBO M ypaBHEHUE MPEOOpa30BaHUs IEKTPOIHHAMHYCCKOTO H3MEPUTEIBHOIO MEXaHH3Ma

10. Haznadenue u BUIBI MacIITaOHBIX TpeoOpazoBaTese




1.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

W3mepurensHble TpaHCHOPMATOPH! TOKA. Y CTPOHCTBO, MPUHIUI PaOOTHI, CXeMa BKIIFOUEHHS.

H3mepurenbHble TpaHCHOPMATOPBI HANPSHKEHUS. Y CTPOMCTBO, MPUHIMIT PaOOTHI, CXEeMa BKIIOYEHHMSI.

Metoandeckas NOrPEIIHOCTh IPU U3MEPEHUH HalpsDKEHUS

Metoandeckas IOIPEIIHOCTh IPU U3MEPEHUH TOKA

[ynTel. YcTpoiicTBO, NpUHIMIT pabOThI, CXeMa BKIIOYEHHUS.

H3mepeHue TOKOB B TPEXNPOBOAHON 3IEKTPUUECKON LENU NMEPEMEHHOIO TOKA.

W3MepeHue TOKOB B UETBIPEXIIPOBOJIHON IEKTPUUECKON LIENU EPEMEHHOIO TOKA.

W3mepeHne akTHBHON MOIIHOCTH B TpeX(as3HBIX IEMsAX METOIOM OJHOTO MpHOOpaA.

H3mepeHne akTUBHON MOIIHOCTH B TPeX(as3HBIX LEMAX METOJOM JABYX IPHOOPOB.

V3mepeHne akTHBHOH MOIIHOCTH B TpeX(a3HBIX IEMsIX METOAOM Tpex MpHOOpoB.

H3mepeHne peakTHBHON MOITHOCTH B TpeX(a3HBIX IEMIX METOAOM OIJHOTO MPHOOP

W3mepeHue peakTHBHON MOIIHOCTH B Tpex(asHbIX IEMsSX METOAOM ABYX IMPUOOPOB.

H3MepeHne peakTHBHON MOIIHOCTH B TpeX(]asHbIX HEIsX METOJAOM TpeX NMpUuOOpoOB.

ITpuHIMn 3aMeHbl HAPSXKEHUH, UCIOIb3YEMBIH NIPU U3MEPEHUH PEAKTUBHON MOIIHOCTH.

OJIeKTPOHHBIC CUETUUKH IEKTPUYECKON FHEpruu. YpaBHeHUe mpeobpa3oBanusa. HoMHHaNBHASA TOCTOSHHASA CUETUHKA.
Oco0EeHHOCTH yYeTa IeKTpUUecKoi sHepruu. HoMeHKIaTypa CUETUMKOB HIIEKTPUUCCKOH IHEPIHH.

CXeMBI MOIKITIOYCHUS 0THO(DA3HOTO CYETIHKA IEKTPUIECKOH YHEPTHH.

BempsmurensHble TpHOOPHL. Y CTPOWCTBO, OCOOCHHOCTH NPUMEHEHHS, HCIIOJIF30BaHIE U3MEPUTEIbHON HHPOPMAUU

Ipu U3MEPEHUN HECUHYCOUAAJIbHBIX BEJIMYUH.

29. udpoBsie H3MEPUTENN HHTEPBAIOB BPEMEHH M YaCTOTHL.

30. HopmupoBaHnue morpemHocTelf H3MepUTEIbHBIX TIPHOOPOB.

31. Knaccudukanus norpemsocTeil n3MepeHus

32. 3aKOHOMEPHOCTH (POPMHUPOBAHHS Pe3yiIbTaTa H3MEPEHUIN

33. TocynapcTBeHHas: cucTeMa 00ecieueHHs SIMHCTBA U3MEPEHUI U €€ TIOJACHCTEMEI.

34. Crpykrypa ['ocynapcTBeHHOI CHCTEMBI 00€CTICUeHHs €AMHCTBA U3MEPEHUH.

35. Henu denepanpHoro 3akona PO «O6 obecrieyeHnn eTUHCTBA U3MEPEHUN

36. Ccepsl TocyTapCTBEHHOTO PETYJIHPOBAHMS M0 0OCCIICUCHUIO SANHCTBA N3MEPCHUI.

37. Mertponorudeckue CiryxKOBbI.

38. Cranpaptuzanus. O0mast XapakTepucTuka craHaapTuzanun. Llenn v 3agaun cTaHgapTH3aLuy.

39. [TpuHIMIBI cTaHIAPTU3ALMU. YYaCTHUKU paboT MO CTaHAApPTHU3ALUU.

40. Byl 1OKyMEHTOB 1O cTaHAapTH3anuH. JJOKyMEHTHI IO CTaHIAPTU3AINH

41. ITnarupoBanme paboOT MO CTAaHAAPTU3AINH, Pa3pabOTKa M yTBEPXKICHHE JOKYMCHTOB HAI[HOHAIBHON CHCTEMBI
CTaHJapTH3ALNUN

42. [IpuMeHeHne TOKYMEHTOB HAallMOHAIILHONW CHCTEMBI CTaHAAPTU3ALMU

43. MexayHapoIHOE ¥ PETHOHATFHOE COTPYIHHUYECTBO B cepe CTaHAapTU3aAIuN

44, MexayHaponHas opranuzanus no cranfgaptuzanuu (MCO). MexayHapoaHas snekTporexuudeckas komuccust (MOK).
45. l'ocynapcTBEHHBII METPOIOTUYECKU KOHTPOJIb U HAJI30p.

46. Bunbl koHTpONS U Haa30pa

47. IToBepka u xanuOpoBka. Buasl moBepoxk.

48. Ceprudukanus. Obuast xapakTepucTuka cepTU(UKALIUY.

49. Ceprudukanus KaKk mporueaypa NOATBEPKICHNS COOTBETCTBUSL.

50. J106poBOIBHOE TTOATBEP)KACHHE COOTBETCTBUS

51. O06s13aTenbHOE TOATBEPIKICHUE COOTBETCTBHUS

52. JleknaprupoBaHue COOTBETCTBUS

53. Obs3aTenbHas cepTHdUKAIH

54. Texuuueckoe perynupoBanue. [IpUHINNBI TEXHUYECKOTO PETYIUPOBAHUS

55. Texnuueckuil persiiaMeHT. Llenn NpuHATHS TEXHUUYECKHUX PErjlaMeHTOB

56. I'ocynapcTBeHHBIH KOHTPOIB (HAI30p) 32 COOIOICHHEM TPEOOBAHUSIM TEXHHUCCKHX PErjaMEHTOB

6.4. IlepeyeHb BU/IOB OIIEHOYHBIX CPEICTB

OTuetsl 10 1a00pPaTOPHEIM paboTam
3aueTHbIC OMIICTHI

7. YHEBHO-METOJANYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMenayemas Jqureparypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBHI, 3ariaBue W3snarenscTBoO, Koi-Bo On. aapec
JI1. | BunorpagoBa |3akoHoJaTenbHas METPOJIOTHUS: CaHkT- | https://e.lanbook.com/book/106874
1 [A A, y4eOHOe mocooue IeTepOypr:
VYmakos U. E. Jlanp, 2018




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec

JI1. | BaHoB U. Mertposnorus, CTaHAAPTU3AIUS U Cankt- 1 https://e.lanbook.com/book/148979
2 |A., YpyweB |cepTudurauus: yaeOHHK [etepOypr:
C.B,, Jlanb, 2020
Kononos /1.
I1., BopoObeB
A A,
Manpuna H.
10,
Konaparenko
B.T.
JI1. | BunorpasmoBa |3akoHomaTenbHas METPOJIOTHS: CaHkt- 1 https://e.lanbook.com/book/166929
3 |AA, yaebHOe mocobue A By30B IMerepOypr:
Vmakos U. E. Jlans, 2021
7.1.2. JlonosHUTEIBHAS JIUTEPATYPA
ABTODBI, 3arinaBue W3narenscTBO, Koi-Bo D11 anmpec
JI2. | BanoB U. Mertposorus, cTaHAapTU3alus 1 CaHkT- 1 https://e.lanbook.com/book/113911
1 [A., YpymeB |cepTuduranus: yaeOHHK [eTepOypr:
C.B,, Jlanp, 2019
Kononos /1.
I1., BopoObeB
A A,
ITanpuna H.
10,
Konpaparenko
B.T.
JI2. | [Hamerue M. | ABTOMaTH3anus N3MepeHnid, KOHTpoist | CaHKT- 1 https://e.lanbook.com/book/115498
2 (I, BaBunuH |u ucnbITaHUN: ydyeOHOE mocodue [etepOypr:
S1LA. Jlans, 2019
7.1.3. MeToauueckue pa3padboTku
ABTODBI, 3ariaBue H3narenbcTBo, Koi-Bo D11 anmpec
JI3. | Actanenko Mertponorus. Usmepenue Bparck: bpl'Y, 30
1 [H.A. JIEKTPUYECKUX BEITUYHH: 2014

METOIUYCCKHE YKa3aHUS K
BBINOJIHEHHIO Ta00paTOPHBIX paboT

7.3.1 I[lepevyeHnb NpOorpaMMHOI0 oGecrevdeHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 | Apxusatop 7-Zip

7.3.1.3 | Adobe Reader

7.3.1.4 | doPDF

7.3.1.5 | LibreOffice

7.3.1.6 [ 11O "Antumiaruat"

7.3.1.7 [ MATLAB Academic new Product Concurrent Licenses+Simulink Academic new Product Concurrent Licenses

7.3.1.8 [ Avast

7.3.2 IlepevyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | HanimoHanbHas 3nekTpoHHas oudanoteka HOb

7.3.2.2 | VauBepcuterckas uadopmarronnas cucrema POCCUA (YUC POCCHA)

7.3.2.3

7.3.2.4 | Hayunas >nextponHas 6ubnuorexa eLIBRARY.RU

7.3.2.5 | UadopmarmonHas cucrema "EnuHoe OKHO HocTyma kK 00pa3oBaTeIbHBIM pecypcam”

7.3.2.6 | OnextponHas 6ubnmorexa bpI'Y

7.3.2.7 | OnexTpoHHBI KaTanor onbmroreku bpl'yY

7.3.2.8 | «YHuBepcuTeTckas 6ubanoTeka online»

7.3.2.9 | U3narenscTBO "JlaHp" 37€KTPOHHO-OMOIMOTEYHAS CHCTEMA

7.3.2.1 | CnpaBouHo-nipaBoBas cucteMa «KoncynpranT [lmocy

8. MATEPUAJIBHO-TEXHUHYECKOE OBECIIEYHEHHME JTUCIIMIIJIMHBI (MOZY JISA)




1231 JlaGopatopust u3MepuTeNbHOH | YueOHas mebenb

TEXHUKH U CUJIOBBIX 1. CuctemHbI#t 6J10K 2. Monutop TFT 17” LG Flatron
npeoOpasoBaTeneii 3. Ycranoska M-300 4. Bonet™merp B7-58

5. Ocuunnorpag C1-137

6. Ocummnorpag C1-93

7. Ocummnorpad C1-69

8. Ocummnorpad C1-77

9. Crenn OMCOC1-H-P (OnexTprueckue n3MepeHHs B CHCTEMAX ICKTPOCHA0KEHHM)
10. YuuBepcanbHble n1adopatopusie creHabl (YJIC) coOcTBeHHOH pa3paboTku 1o
HCCIIEAOBAHUIO M UCIIBITAHUIO IUTOBBIX 3JIEKTPON3MEPUTEIBHBIX IIPHOOPOB

11. JJaGopaTopHbIii cTeH] «DIEKTPOTEXHUKA U ITEKTPOHHKA)

12. Crenn « ABTOMAaTU3UPOBAHHBIC CUCTEMBI KOHTPOJIS U yUeTa 3JIEKTPO3HEPI UM

13. Mownwurop Philips

1231 JlaGoparopust nameputensHoil | Yuebnas mebennb
TEXHUKH U CHIIOBBIX 1. CucremHsblit 6510k 2. Monutop TFT 17” LG Flatron
npeoOpazoBareneit 3. Ycranoska M-300 4. Boet™metp B7-58

5. Octumnorpad C1-137

6. Ocummnorpag C1-93

7. Ocumnorpad C1-69

8. Ocumnorpad C1-77

9. Crenn DMCOC1-H-P (OnexTpuueckue u3MepeHHs B CHCTEMAaX IEKTPOCHA0KEHHM )
10. YuuBepcanbusle nadoparopusie crenapl (YJIC) coOcTBeHHON pa3paboTku 1o
UCCIICNOBAHUIO U UCIIBITAHHUIO IIUTOBBIX 3JIEKTPOU3MEPUTEIBHBIX IPHOOPOB

11. JIaGopaTopHbIii CTeHA «DIEKTPOTEXHUKA U STEKTPOHUKA»

12. Crenn « ABTOMAaTH3UPOBAHHbIC CHCTEMbI KOHTPOJIS U YYeTa 3JICKTPOIHEPT UM

13. Monwurop Philips

1231 JlaGoparopust uamepuTenbHOi | YueOHas MeOeib
TEXHUKHU U CHJIOBBIX 1. CucremHsblit 6110k 2. Monwurop TFT 17” LG Flatron
npeoOpasoBaremneit 3. Ycranoska M-300 4. Bonet™merp B7-58

5. Octumnorpad C1-137

6. Octmnorpad C1-93

7. Ocumnorpad C1-69

8. Ocummnorpad C1-77

9. Crerg DUCOCI1-H-P (Dnexrpudeckue n3MepeHHs B CUCTEMaX dIEKTPOCHA0KEHHS)
10. YauBepcanpubie naboparopusie cteHap! (YJIC) coOCTBEHHOH pa3padOTKH O
HCCIIEAOBAHUIO M UCIIBITAHUIO IUTOBBIX 3JIEKTPON3MEPHUTEIBHBIX IIPHOOPOB

11. JJaGopaTopHbIi cTeH] «DIEKTPOTEXHUKA U ITEKTPOHHKA))

12. Ctenn « ABTOMAaTHU3MPOBAHHBIE CUCTEMBI KOHTPOJIS M y4eTa dIIEKTPOIHEPTHI

13. Monwurop Philips

2201 YUTAIBHBIH 3211 Nel VYueGHas Mebenb
Ob6opynoanue 10- ITK i5-2500/H67/4Gb (monutop TFT19 Samsung); npuntep HP Laser
Jet P2055D

9. METOAUYECKUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO IMCIUITIJIMHBI (MOAY JIST)

Jist ocBoeHMS 00y4aroMMMICs AUCIUIUTIHEL M TOCTHKEHHS 3aIUIAaHNPOBAHHBIX PE3YIIbTaToOB 00y4IeHHs yICOHBIM INITAaHOM
HpeTyCMOTPEHBI JIEKIUH, JJADOpaTOpHbIE PaOOTHI, MPAKTHUECKHE 3aHATHSA, CAMOCTOSITeNIbHASA paboTa, MOATOTOBKA U c/lada 3a4dera. B
YCIIOBUSAX PEHTUHTOBON CHCTEMBI KOHTPOJISI pe3yJIbTaThl TEKYILIEro OLIEHUBAHUS CTYACHTAa UCHOJIb3YIOTCS, KaK MOKa3aTesb ero
TEKYIIero pedTuHra.  TeKyIIui KOHTPOJIb YCIEBaEMOCTH OCYIIECTBIICTCS B TEUCHHUE CEMECTpa, B X0JIe IOBCETHEBHOM yueOHOM
paboTs!. JlaHHEIH BUJT KOHTPOJIS CTUMYJIUPYET y 00y9alomerocs CHCTEMAaTHUECKYI0 CAMOCTOSTENBHYIO Pa0OTy 110 N3yUCHHUIO
JUCIUILTUHBL. OOyJarouics, ToNb3ysch pabodeil mporpaMmoii, OCHOBHOI ¥ JOMOJIHUTENBHOI TUTepaTypoil, caM OpraHu3yeT
IpoLecC U3YUECHUS TUCIUILIMHBL. CamocrosiTensHas padoTa crocoOCTBYET CO3HATEIBHOMY YCBOCHHIO, YIITYOJICHHIO U
pacIIMpeHNIo TEOPETHIECKUX 3HAHUH;(hOopMaTHPyeT HEOOXOJMMBIE TPOECCHOHATIBHBIC YMEHHS M HAaBBIKH U COBEPIICHCTBYET
UMEIOIUecs; IPOUCXOANT Ooiee rIyOOKOe OCMBICIEHHE METOI0B HAYYHOTO B TBOPYECKOTO ITIO3HAHUS KOHKPETHOHN JHUCIUILINHEL.
OcHOBHBIMU (hOpMaMH TaKoi pabOTHI ABJISIOTCS:

- KOHCIICKTHPOBAHHE JICKITHI

- mpopaboTKa MaTepPHAIOB POCITYIIAHHOHN JICKIINH;

- CaMOCTOATENbHOE U3yYSHHE POTPaMMHBIX BOIIPOCOB, YKa3aHHBIX MPEToAaBaTeNIeM Ha JISKLIUSIX U BBITIOJTHEHHE JOMAITHUX
3aJIaHUM;

- 0030p U 0000IIECHHE JIUTEPATYPHI ITO HHTEPECYIOIEMY BOIIPOCY;

- IOJTOTOBKA K TA0OPATOPHBIM, IPAKTHYECKAM 3aHATUSAM U 3a4ETy.




