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TunoBele 3aaHus 1711 KOHTPOJIBHOM PabOTHI:

KontponbHass pabora sBISETCS 3aBEpIIAIONIMM OSTallOM HW3YYCHHs] AUCHUUIUIMHBI U
MO3BOJIIET OLIEHUTH MPUOOPETEHHbIC 3HAHKS U YMEHHUA B Tpolecce ee uydeHus. KonrponpHas
paboTa BBIMONHSAETCS OOYYAIONIMMHUCSA TIO0 BapuaHTaM. 3aJaHue JJIsl KOHTPOJIBHOW pPaOOTHI
MIPEJICTABICHO HIDKE.

3agaua Nel

HomuHaneHbplii peXuM 3NEKTPOYCTAHOBKM IOCTOSTHHOTO TOKA XapakTepuU3yeTcs
HaNpsHKEHUEM MOCTOSTHHOTO ToKa U U TOKOM |, n3MepeHne KOTOPBIX MOXKET ObITh MPOU3BEIECHO
BosbT™MeTpoM Vi u V2 u ammepmerpamu A1 u A;. 3HaueHus nHanpspkenus U,, Toka |, u
XapaKTEPUCTUKU 3JIEKTPOU3IMEPUTEIBHBIX IPUOOPOB MpHUBEAEHbI B Tabnuue 1.1.

Heo0xoaumo:

1) U3 JIBYX BOJBTMETPOB W JIBYX aMIIEPMETPOB BHIOPATh 3JIEKTPOM3MEPHUTEIHHBIE
npuOOopsI, 00ECIIeUNBAIOIINE MEHBIITYIO OTHOCUTEIbHYIO MOTPEIIHOCTb;

2) OTIPEICNIUTH TIPENIENbI, B KOTOPHIX MOTYT HAaXOAUTHCS JEHCTBUTEILHBIC 3HAUCHHSI
HaINpsDKEHUs M TOKa NP UX U3MEPEHUHU BBIOpaHHBIMU NTpHOOpamu;
3) onpenenuTh BO3MOXHYKO OTHOCHTENBHYIO TMOTPEIIHOCTh B ONPEICICHUHM MOIIHOCTH
YCTAHOBKH I10 NTOKa3aHUSAM BOJIbTMETpA U aMIepMeTpa.

a) MakcuMalbHbIe a0COIOTHEIS NOrpeIIHOCTHU aMIICPpMETpa U BOJIbTMETpPA:
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AI :iy HOM [%] AU — }/ HOM [%]

100 100
4.3 1.0-15
I =+——=0.124 I =t =0.154
A1(A) 100 N (A)=2=00
4-30 1.5-50
U =+t—— =128 U =+~ —=0458
L) =2 W)=
6) Haiiném oTHOCHTENbHYIO OTPEIIHOCTh B MPOLIEHTAX
o= A -100%
X
0,(A)= # -100% = % -100% = 4,8%
J(A,) 0.15

5, (Ay) = A2 100% = === 100% = 6%



W3 nByx ammepmeTpoB BeIOMpaeM Al Tak Kak J; < 0, .

5,(V,) = WY -100%:2-100%=4.4%
o U 27

5,(V,) = %(VZ) -100% = % .100% = 2.77%
N3 nByx BobTMETPOB BbIOMpaeMm V2 Tak Kak o, > 0, .

2. OmpenenuM mpeaensl B KOTOPBIX MOTYT HAXOAUTCS ICHCTBUTEIBHBIC 3HAUCHUSI HATPSOKEHUS
U TOKa IPH UX U3MEPEHUU BBIOpAaHHBIMU TPUOOpaMHu:

T V2 AU =+2° 90 J1990 055y _ (274075 B
100 100
A 43
Tus Al Al =22 222012 A | =(25+0.12) A
100 100

3. OoInpcacC/INM BO3MOXHYIO OTHOCUTCIIbHYIO IIOIpCIIHOCTL B OIPCACIICHHUU MOIIHOCTH
YCTAHOBKH I10 ITOKa3aHHUAM BOJIBTMETPA U aMIICpMETPA.

g, =]y Yy

u
Mg Al uV2:

2 2
o == 012 + 0.75 =0,055
2.5 27




Tabauna 1.1 — Bapuantsl 3aganuii

B BapuanTsl
CIMHHIHA 1 | 234567 8] 9 [10[11[12]13]14]15] 16 ] 17 | 18
Hanpsoxenne U, B 23 | 18 | 87 | 12 | 18 | 57 | 24 | 24 | 15 | 32 | 36 | 57 | 7 | 87 | 54 | 27 | 29 | 45
Kracc tounoctn | 2,0 | 3,0 | 30 | 20 | 1.0 | 25 | 40 | 30 | 20 | 05 | 1.0 | 20 | 25 | 40 | 30 | 1.0 | 25 | 2.0
Vv IIpenen
' | mamepenns, U, | 50 | 40 [100 | 15 | 20 | 100 | 35 | 35 | 20 | 100 | 40 | 30 | 15 | 100 | 70 | 45 | 30 | 55
B
Bospmerper Kracc tounoctsr | 15 | 20 | 25 | 15 | 05 | 40 | 30 | 20 | 15 | 40 | 1.5 | 25 | 20 | 30 | 25 | 05 | 30 | 2.5
Vv IIpenen
2 | wsmeperms, U,, | 30 | 20 | 120 | 20 | 60 | 70 | 40 | 50 | 40 | 40 | 70 | 50 | 10 | 90 | 65 | 40 | 40 | 50
B
Tok I, A 25110 37|19 3732|0939 |21|31|38|49|56|71|88[91]39]21
Kracc tounoctn | 4,0 | 30 | 20 | 1.5 | 1.0 | 20 | 25 | 15 | 40 | 25 | 1.5 | 25 | 20 | 30 | 25 | 05 | 3.0 | 2.5
Au | Tlpenen 50|50 |50(30|50|35|30(50/|25|40|40/50/|60]| 10 |90]095]45] 3,0
AwmepymeTphi usmepenus, l,, A
Kiacc tounoctd | 05 | 40 | 30 | 20 | 05 | 10 | 20 | 25 | 30 | 1,5 | 40 | 15 | 1.5 | 05 | 40 | 1,0 | 40 | 2,0
Az | Tlpenen 30(20/40|20|40|40|20|40[30/60|50|90| 10|90/ 10| 10 |50 | 4,0
u3mepenus, l,, A




3agaua Ne2
OnpenesieHue NOTrPeIHOCTH Pe3yJIbTATa KOCBEHHbIX H3MepeHu i
I[HSI I/ISMepeHI/ISI COHpOTI/IBJICHI/IH NI MOIITHOCTHU KOCBCHHBIM MCTOIOM UCIIOJIb30BaAJINUCH ABA HpI/IGOpaZ
aMIIepPMETP U BOJBTMETP MarHUTORJICKTPHUUYCCKON CHCTEMBI.
OrnpenenuTs:
a) BEJIMYUHY COMPOTUBIICHUS U MOIITHOCTD I10 TTOKA3aHHUAM IPHUOOPOB;
0) MakcUMasbHbIC A0COFOTHBIC IOTPEITHOCTH aMIIEPMETPa U BOJIBTMETPA,
B) a0COJIIOTHYIO IMOTPEIIHOCTh KOCBEHHOT'O METO/1a;
I') OTHOCUTENBHYIO IOTPEILIHOCTh U3MEPEHUS;
1) TIpeIeibl JEHCTBUTEILHBIX 3HAUYCHUN U3MEPSEMbIX (PU3HUYECKUX BEIIMYHH.
Hcxoanbie jaHuble B3ATH U3 3aga4u Nel

HpI/I KOCBCHHBIX HM3MCPCHHUAX HMCKOMOC 3HAQUCHHUC BCIMYMHBI Y HAXOJAWUTCA Ha OCHOBAaHUH
MaTeMaTH4YeCKOM 3aBUCHUMOCTH, CBH3BIBaI-OI_HeI71 OTY BCIIMYKMHY C HCCKOJIBKUMH BEJIMUYMHAMU Xl’ X 25 serees X

HU3MEPACMBIMHU IIPAMBIMHA MCTOdaMHU. HpI/I 9TOM IIOIPCHIHOCTH IIPAMBIX H3MepeHI/Iﬁ IIpUBOJAT K TOMY, 4YTO
OKOHYATEIbHBIN pe3yiabTaT UMCCT NOTPCIIHOCTD.
MaxkcuManbHble a0COTIOTHBIE MMOTPpCITHOCTHU aMIICPMCTpPA U BOJIBTMETpPaA OIIPCACIIAOTCA:

|
AI — i Z HOM ,
100
AU: i_ lUH()M
100

IJIe y - MPUBEICHHAS MOTPEITHOCTh H3MEPHUTEIHHOTO TPHOOPa, paBHAS KJIACCY TOYHOCTH MPUOOPA;
I

CDOpMy.]'IbI AJI1 pacdycTa a0COJIFOTHBIX M OTHOCUTENIbHBIX HOFpGH.IHOCTCfI pe3yiibTaTa KOCBCHHBIX I/I3MepeHI/II713

U - HOMMHAJIbHOC 3HAUYCHUC TOKA N HAIIPSAKCHUA,

Hom ! HOM

DyHKIWMA Y [TorpemnocTtu
abcomtoTHast - AY OTtHOcHTENbHAsS - O Y
X% X, +/ X2 (AX2) + X2 (AX,)? (A%, 1%,)* + (A%, 1%,)%)
X,/ X, + X2 (AX,)? + X2 (AX,)? I X} + (A% %)% + (A%, 1X,)?

rae X, , X, - U3MEpPEHHbIE 3HAUCHMs DJIEKTPUYECKUX BeIWYMH; AX; , AX, - MakCUMalbHbIE a0COJIOTHBIE
HOTPEIIHOCTH, IOIYCKaeMble IPH U3MEPEHHUHN 3HAUEHUN X, , X, DyHKIus X; * X,

VICTIOJIB3YETCS B 3a]1a4e JUIsl pacyeTa IOTrPEIIHOCTH KOCBEHHOTO U3MEPEHUST MOIHOCTH, QyHKIMS X,/ X, -
TO K€ JUUIS1 COIIPOTUBIICHUM.

Pe3y.]'IBTaTI)I BBEIUMCIICHUH COHpOTI/IBJ'ICHI/II\/’I 1 MOIIHOCTH CBOJATCSA B Ta6n1/1uy:

UuB |I, AU, B | ALLA AP,Br | AR,OMm 5, Sn P+AP, R+AR,
A Bt Om
250 15 | £1,25 | £0,015 | +3.9 +2,708 | +£0,014 | £0,01 | 288 + 3,9 | 200+2.708
4
IIpumep pacyera
1) 3HAUCHUE MOIIHOCTHA U COMPOTHUBIICHHUS 110 TIOKA3aHUSIM PHOOPOB
P=Ul= 240*1.2= 288 Br;
R= U _240_ 2000m
I 12
2) npeiebHbIe a0COMIOTHBIE MOTPEIIHOCTH U3MEPUTEIBbHBIX TIPHOOPOB:
I :
amrepmerpa - Al=+ Lion — 115

= +0,015A;
100 0



2V 05-250 _
100 100
3) a0COJTIOTHAS TIOTPEITHOCTh KOCBEHHOTO H3MEPEHHUS MOIITHOCTH U CONTPOTHUBIICHHUS:

AP=+ JU?(,1?)+12(,U?)=+3.9 Br;
AR ==£[12(AU)? +U2(Al)? /1* = £2.708 Om

4) OTHOCHUTCIIbHAs IMOrpCIIHOCTh KOCBCHHOI'O U3MCPCHHA MOITHOCTHU U COITPOTHUBIICHUA:

2 2
5=t [ATIJ +(AU—UJ = +0,014;

2 2
e [20) (4] - so0se

5) JeICTBUTENBHOE 3HaueHue moutHocty P = (288 + 3,9) Br.
JeHCTBUTENbHOE 3HaueHue conpoTusieHus R=(200+2,708) Om
TPOJIbHOM PaboTbl NPeACTaBAEHO HUMKE.

BoibTMETpa A U= £ +1,25B;

Tunosbie BOIPOCH! K 3a4ETY:

Ha3naueHnne HOpMaTUBHO-TIPABOBO 6a3bl O YHEPrOCOEPEKEHUIO.
OcHoBHasl 11€71b HOPMATUBHO-IIPABOBOI'O YIIPABJIEHUS SHEPrOCOEPEKEHUEM.
OCHOBHBIE HalpaBJIEHUs TOCY1aPCTBEHHOIO PErYJIMPOBAHUS SHEPTOCOEPEKEHNUS.
[Tokazarenu 3¢ (EeKTUBHOCTH SHEPTOUCIIONB30BAHUSI.
Hcnonb3oBanue mnokaszarene  3Hepro3p@ekTuBHOCTH 11  OLIEHKU  SHEprocOeperaromx
MEPOIIPUATHH.
Bunpl snepreruueckux 6amancoB. OCHOBHAs 11€71b COCTABICHHS SHEPreTUYECKUX OalaHCOB.
Mertoz cocTaBieHHs OangaHca IEKTPOIHEPTIUN.
Ilenp u 3aa4u yyeTa 3JIEKTPUUECKON U TEIJIOBOM DHEPIUH.
KoMMmepuecknii M TEXHUYECKHN Y4ET 3JIEKTPOIHEPTUH.
MHoroTapudHas cucreMa ydyera 3JeKTPUIECKON SHEPTHH.
[TpuOops! yuera TEII0BOM HEPTUN.
HasnaueHue 1 1eib co31aHusl aBTOMAaTU3UPOBAHHON CUCTEMBI yYeTa.
CrtpyKkTypHas cxema aBTOMaTU3UPOBAHHOM CHCTEMBI YUeTa.
OCHOBHBIE 3TaIlbl IPOBEICHUS SHEPreTHUECKUX 00CIIeOBAaHUH.
Bunbl sHeprerudeckux o0ciae10BaHUM.
[TepeueHb fOKyMEHTAIMH, HEOOXOIUMBIH /ISl TPOBEACHUS SHEPTeTHUECKOTO 00CIeI0BaHUS.
. Haznauenue u nensb npoBeieHus TEIIOBU3NOHHBIX 00CIeI0BaHUH.
. Onpenenenne GakTHUECKOTO PacXoja YHEPropecypcoB.
. MOHHUTOpHHT ITOKa3aTeieid Ka4YeCTBA SJIEKTPUUECKON SHEPTUH.
. IloTepu dnexTpuyeckon s3Heprun. Bunasl noreps.
. KoMMepueckne norepu 31eKTpuyeCcKOr SHEPTUN.
. Kimaccel TounocTH mpubopoB yuera.
. TexHoJornYeckue noTepu IEKTPUIECKON SHEPTHH.
. IloTepu 2IEKTPOIHEPTUU B JIMHUSAX DIIEKTPOIIEPENAYU.
. I[Torepu 31eKTpOIHEPTUHN B CUIIOBBIX TpaHCHOpMaTOpax.
. ITorepu 3neKTposHEPrUN B CETAX HamnpskeHueMm 110 1 kB.
. MeTonuku pacdera TEXHOJIOTHYECKUX MTOTEPH SJIEKTPOIHEPTUN.
. DHeprocoeperaromye MepornpHusITHs B CUCTEMax 3IEKTPOCHA0KEHUSI.
. [IppuMeHeHne YaCTOTHO-PETYIMPYEMOTO MIEKTPOIIPUBOJA.
. BEHTWIIbHBIE JIEKTPOIIPUBOJ, IIOTPYKHBIX HACOCOB.
. Buapl HeTpaIuIMOHHBIX U BO30OHOBISIEMBIX HCTOUHUKOB SHEPTHUH.
. KommnieHcanus peakTHBHOM MOIITHOCTH B CUCTEMAX 3JIEKTPOCHAOKEHHUS.
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