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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-6 CriocoGeH mpoBOIUTh U3MEPECHHSI JIEKTPUUECKUX U HEANICKTPHUICCKUX BEIIMUNH
NPUMEHHUTEIBHO K 00beKTaM Mpo(ecCHOHANTBHON AesITeTbHOCTH
NJI-1 BeiOupaet cpenctBa u3MepeHusi, IPOBOJUT U3MEPEHUS IEKTPUUECKUX U
HEDJICKTPUYECKUX BETMYMH, 00padaThIBaeT pe3yabTaThl U3MEPEHUN U OLICHUBACT UX
MOTPEIIHOCTh

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanmsanuu: [Iposepka 3ananus
1. KonrponbHoe 3amganue 1 (KonTpoasHas padbora)
2. KontponbHoe 3aganue 2 (KontponsHas padbora)
3. KonrponbHoe 3amanue 3 (KonTpoasHas pabora)
4. Kontponsnoe 3ananue 4 (Konrposnbnas padora)
5. KonrponbHoe 3amanue 5 (KonTpoasHas padbora)

Dopma peanmmzanuu: CmemanHas Gopma
1. 3amuTa naboparopHoit padotsl 1 (KommokBuym)
2. 3amuTta nabopatopHoi padoTsl 13 (Komnoksuym)
3. 3amura nabopatopHoit pabots! 5 (KomiokBuym)
4. 3amura nabopatopHoii padoTsl 6 (Komiokuym)

BPC aucuunjavHbl

4 cemecTp

Beca KOHTpOIBHBIX MeponpusTHii, %o

HNunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pasgen nucHuIuInHe! KM: 1 2 3 4 5 6 7 3 9

Cpok KM: 4 8 12 16 16 16 16 16 16

OO61re NOHSTHUS METPOJIOTHH.
TepMUHBI U OIIPENEIICHNUS.
ITorpemHocTn N3MepeHUN.

OO11e MOHATUS METPOJIOTHH.
TepMuHBI U OIIpeeIEHNUS. + + +
ITorpemtHocTy U3MEpEHUN.

OO01mras xapakTepuCTHKa
AaHaJIOT'OBBIX
AIIEKTPOU3IMEPUTENBHBIX
YCTPOMCTB

OO1as xapakTepuCcTHKa
AQHAJIOTOBBIX




3JIEKTPOU3MEPUTEIBHBIX
YCTPOMCTB

OO0mmast xapakTepUCTHKA
U (POBBIX
AJIEKTPOU3MEPHTEITBHBIX
YCTPOMCTB

OO01mmast xapakTepuCTHKA
U (POBBIX
AJIEKTPOU3MEPHUTEITBHBIX
YCTPOMCTB

N3MepeHne TOKOB U HaNpsHKEHU I

N3MepeHne TOKOB U HaNpsHKEHU I

N3mepenne napameTpoB LETei
MOCTOSTHHOTO U MEPEMEHHOT0 TOKa

N3mepenne napameTpoB LEei
MOCTOSTHHOTO U MIEPEMEHHOT0 TOKa

W3mepenne MOIHOCTH U SHEPT U

W3mepeHne MOIHOCTH U SHEPI U

HccnenoBanue (OpMbI CUTHAIOB

HccnenoBanue (OpMbI CUTHAIOB

I/I3MepeHHe YacCTOThI U yTJIa CABUT'A

¢a3

I/I3MepeHHe YaCTOThI U yTJIa CABUT'A

¢a3

Bec KM:

15

10

10

10

10

10

10

10

15

$06m1as gacts/Jy1s1 MPOMEKYTOUHOMN aTrTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-6 N -lonk-6 BriGupaer | 3naTh: Kontponbnoe 3ananue 1 (KontponsHas pabota)
CpencTBa U3MEpEeHUs, | MOTPEIIHOCTA U3MEPEHHIH, KonTponbnoe 3aganue 2 (KontponbsHas pabora)
IIPOBOAUT U3MEpPEHUs | KiacCupUKaIms, (OpMbI KonTponbnoe 3ananue 3 (KontpoabsHas pabora)
ANEKTPUUECKUX HOPMHUPOBAHHUS, CIIOCOObI KonTponbnoe 3ananue 4 (KontponbsHas pabora)

IMOTPCIIHOCTD

HEDICKTPUICCKUX BEIINYHH,
oOpabaTeiBaeT pe3yabTaThl
M3MEPEHUI U OLICHUBAET UX

OLICHKH ITOTPEIIHOCTEN
HU3MEpEHUI

00LIYI0 XapaKTEpUCTHUKY,
MPUHLUIT ACHCTBUA,
KOHCTPYKLIMIO aHAJIOTOBBIX U
U (HPOBBIX
ANEKTPOU3MEPUTETBHBIX
YCTPOMICTB

METO]Ibl U OCOOEHHOCTH
WU3MEPEHUS IJIEKTPUUECKHUX U
HEAJIEKTPUYECKUX
(bu3MYECKUX BEIUYUH
YMers:

MIPOU3BOIUTH BEIOODP CPEJCTB
W3MEPEHHI B 3aBUCUMOCTH
OT XapaKTEePUCTUK
UCCIIETyEeMbIX BETUYUH
OLICHUBATh MOTPEITHOCTH
pe3yJIbTaTOB U3MEPEHUI
JKCILTyaTUPOBATh CPEICTBA
W3MEPEHHI B COOTBETCTBUU

3ammuTa JtabopaTopHoii padoTsl 1 (KommokBuym)
3amuTa naboparopuoit padotsl 5 (KomnokBuym)
3ammuTa JrabopaTopHoii padoTsl 6 (KomumokBuym)
3amuta naboparopuoit padotsl 13 (Komioksuym)
Kontponbroe 3ananue 5 (KontponsHas pabota)




C UX Ha3HAYCHUECM U
TEXHUYCCKUMHU
XAPAKTCPUCTHKAMU




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KonrpoabHoe 3aganue 1

®opmbl peaausanuu: [IpoBepka 3amanus
Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora
Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa

MpoOBEACHUS

KOHTPOJILHOT'O MeEponpUusiTus: KOHTpOJIBHOG

MEPOIIPUATHE

IpPEJHA3HAYECHO I OLIEHKH JTOCTH)KEHUS OOy4yaroIIMMUCS 4acTH 3aIUIaHUPOBAHHBIX PE3yJIbTaTOB
o0y4YeHHs M0 NUCHMIUIMHE W 3Tana (OPMHPOBAHUS 3aIUTAHUPOBAHHON KommereHIMH. [IpoBepka
BBINOJIHAETCS B TEUEHUH 5 THEH ¢ MOMEHTa c1auu pabOThI CTYIEHTOM.

Kpatkoe cogepxanue 3agaHus:
KonTponbHOe MeponpusaTrie HanpaBlIeHO Ha OLIEHKY OCBOEHUSI KOMIETEHIIMI 110 BOIIPOCaM,
CBSI3aHHBIM C TeMOi “OCHOBHBIC MTOHATHS TEOPETUUECKOU METPOJIOTHH .
WuauBuayaibHOE 3aJaHUE COCTOUT U3 TPEX BOIIPOCOB HA 3HAHMSI U OJIHOTO BOIPOCA Ha

YMECHHS.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: 1.Yto Takoe abCOMOTHAS NOTPELIHOCTD?
MOTPEIIHOC 2.YUt0 Takoe OTHOCUTEIbHAS TOTPEIIHOCTH?
TH 3.UT0 Takoe NnpuBEIEHHAS MOTPEIIHOCTh?
U3MEpEHHUI, 4.Yem paznuyaroTcs quana3oH MOKa3aHWi U AUana3oH U3MepeHHit?
KJIAaCCU(UK 5.UT0 Takoe HOpMUpYIOIIee 3HAaUCHHE?
anus, 6.01peneneHre OCHOBHON MOTPELTHOCTH.
dbopmbl 7.0npeneneHue AOMOJTHUTEIbHON TOTPEITHOCTH.
HOPMHUPOBa 8.Ut0 Takoe HOpMaJIbHbIE YCIIOBUSA?
HUA, 9.Uto0 Takoe pabouue ycnoBus?
CHoco0bI 10.0Onpenenenne knacca TOYHOCTH CPEACTB U3MEPEHUM.
OIICHKH 11.Kakue TexHUYECKHEe CPEeICTBA OTHOCSTCS K CPEJICTBAM U3MEPECHHI?
MOTPELIHOC 12.Kakue BBIBO/IBI I€TAKOTCS MOCIE IPOBEIECHUS IOBEPKHU N3MEPEHUI?
Ten 13.Kak 1omKHBI COOTHOCUTHCS MOKA3aTeIH TOYHOCTH STAIIOHHOTO U
WU3MEpPEHU MIOBEPSEMOT0 CPEICTB U3MEPEHUN?
14.KakoBbI paBujia OKpYyTJIEHUs 3HAUE€HUSI TOTPeIIHOCTEN?
15.YT1o0 Takoe eIMHCTBO U3MEPEHUN?

YmeTs: 1.imeem nBa BoabMeTpa:
OLICHUBATh 1. Kn.t. 1,0; nuana3on noka3anuii 0-30B;
MOTPEITHOC 2. Kin.1. 0,5; nnanason nokaszanuii 0-150B.
TH N3mepsiemslii curnan npumepHo 10B.
pe3yabTaTO Kaxoit BonbTMeTp npoBeAeT 00siee TOUYHBIC U3MEPSHUS?
B 2.HaiiTu mpeiesibHO-0NYCTUMBIE MOTPEITHOCTH JUIsl U3MEPHUTEIBHOTO prodopa
W3MEPEHUI [IpenenbHO- [IpenensHO-

Kiace Jnanason JIOIyCTUMOE } JIOITyCTUMOE §

TOYHOCTH HoKa3ammit IToka3anme | 3HaUeHHE O(iHOBHOI/I 3HA4YCHUC OCHOJSHOI/I

a0COJIFOTHOH OTHOCHUTCIIbHOU
MOrpCuIHOCTU MOrpCmHOCTU
1,0 100B 50B

3.HaiiTu npenenbHO-10MyCTUMBIE TOTPEIIHOCTH JUIsl U3MEPUTEIBHOTO Mprlopa

| Kitace | Jwnanason | Iloka3anue | IIpenenbHO- | IIpenenbHO-
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TOYHOCTH | ITOKa3aHUH JIOTTyCTUMOE JIOTTYCTUMOE
3HAYCHHEC OCHOBHOM | 3HAUCHHE OCHOBHOMU
a0COJIFOTHOM OTHOCHTEILHOM
MOTPEITHOCTH MOTPEITHOCTH

1,0/0,5 100B 50B

4. BoabTMETpOM Kjacca TOYHOCTH A C IMAra30HOM IoKa3aHui B u BXOHBIM
conpotusieHneM C npoBoanuTCs U3MepeHue HanpspkeHus. ConpoTuBIIEHUE
HMCTOYHHMKA CUTHANA JexXUT B Auana3one ot 0 go D. Temneparypa Bo3myxa
MoxeT ObITh 0T +20°C no E °C. TemneparypHasi HOTrpelrHOCTb BOJILTMETPA
paBHa nojoBuHE 0CHOBHOH Ha kaxkaple 10°C. [loka3anue BoapT™MeTpa paBHo F.
[IpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSITHOCTHIO P=1.

Hcxonuple faHHbIe B 3aJaHUU:
A |B C D E F
0,5| 10B | 20kOm | 1kOm | +60rpan | 5B

5. BoubpTMeTpoM Kiacca TOYHOCTH A € JMana3oHOM MOKa3aHui B 1 BXOJHBIM
conpotuBiieHueM C poBOAUTCS U3MepeHue HanpsokeHus. ConmpoTuBIIeHNE
HCTOYHMKA CUTHAJIA JIeXKUT B auana3one ot 0 no D. Temneparypa Bo3nyxa
MoskeT ObITh 0T +20°C 1o E °C. TemnepaTypHasi IOrpelIHOCTh BOJIBTMETPA
paBHa 1oJI0oBUHE OCHOBHOM Ha Kaxble 10°C. Iloka3anue BoabT™MeTpa paBHo F.
[IpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCThIO P=1.

WcxonHble J1aHHBIE B 3aJaHUU:
A | B C D E F
0,2 | 15B | 20kOm | 1kOm | +40rpan | 10B

6. BoysbTMeTpoM Kjlacca TOYHOCTH A ¢ JUara30HOM MoKa3aHuil B 1 BXOAHBIM
conpotusiieHneM C npoBoauTCs U3MepeHne HanpskeHus. ConpoTUBIIEHNE
WMCTOYHHMKA CUTHaNIA JexkUT B Auana3one ot 0 go D. Temneparypa Bo3myxa
MoxkeT 0bITh 0T +20°C g0 E °C. TemneparypHast OrpelIHOCTh BOJIBTMETPA
paBHa nojoBuHe ocCHOBHOI Ha kaxkasle 10°C. [loka3anue BoiabTMeTpa paBHO F.
IIpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCTHIO P=1.

HcxonHble JaHHBIE B 3aJaHUU:
A |B C D E F
40| 10B | 1 MOwm | 10xOm | +30rpag | 10B

7. BonbTMETpOM KJIacca TOYHOCTH A ¢ JUANa30HOM MoKazaHuii B 1 BXoMHBIM
conpotusieHueM C npoBoauTcs U3MepeHne HanpskeHus. ConpoTuBIIeHNE
HMCTOYHHMKA CUTHaNIA JeXUT B Auana3one ot 0 go D. Temneparypa Bo3zmyxa
MoxkeT 0bITh 0T +20°C 1o E °C. TemmneparypHast OTrpelrHoCTh BOJIbTMETpPA
paBHa nojoBuHe ocHOBHOI Ha kaxkasle 10°C. [loka3anue BoiabTMeTpa paBHo F.
IIpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCTHIO P=1.

Wcxonuple fanHbIEe B 3aJaHUU:
A |B C D E F
15| 15B | 50 kOm | 5 kOm | +30rpanx | 10B

8.HaliTn 3HaueHus AOMOJHUTENBHBIX (TEMIEpaTypHBIX) a0COIIOTHON U




OTHOCHUTEJIBHOM MOTPENTHOCTEN
IIpenensHo-
IIpenenbHO- belt
JTOTTYCTHMOE AOIYCTUMOE
Koadun | Juanazon Y 3Ha4YeHUE
3HAYEHUE
WEHT BO3MOJKH JTOTIOTHHATE
Hunanaz JIOTIOJTHUTEN .
Knacc BIIMSIHUSA BIX N bHOM
OH [Tokaza . | pHOI
TOYHO TeMIiepar | 3HAYCHUUN (Temmepatyp
1moKasza | HHe (Temmeparyp .
CTH o YpHI, TeMIrepaT N HOIA)
HUH o HOI)
%/10 Tpanx | ypsl, . | OTHOCHUTENBH
abCoONIOTHOM |
C rpan C oit
MOTPETTHOCT
" TTOTPETITHOCT
u
0,2
0-20B 10B +/- 0,2 15-50

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6blN0IHeHUs 3HaHus: Bce OTBEThI BEPHBIE U TOYHBIE.
He3nauuTenpHbIe TIOTPEITHOCTH B IMPEICTABICHUH PE3YJIbTaTOB

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evinoanenusi snanus: OJIHH U3 OTBETOB HEBEPHBIH.

Oyenka: 3
Huoicnuii nopoe sevinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 6blnoIHeHUs 3Hanus: J|Ba OTBETa HEBEPHBIE.

KM-2. KontpoabHoe 3aanue 2

®opmbl peamszanun: IIposepka 3aganus

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJbLHOro MeponpusaTusi: KoHTponbHOE MepomnpusTue
NpeJHAa3HAYeHO Ui OLIEHKH JIOCTH)KEHUS OOy4yaroIIMMUCS YacTH 3aIUIaHUPOBAHHBIX Pe3yJIbTaTOB
oOydeHus Mo AMCUMIUIMHE M 3Tana (GOpMUPOBAHMS 3alllIaHMPOBAaHHOM kommereHuuu. IIpoBepka
BBITOJIHSACTCSI B TEUEHUM 5 JHEW ¢ MOMEHTa caayu paboThl cTyaeHTOM. CTYyAEHThl NMHUCBbMEHHO
pelaloT JBa MHAMBHUIYaJbHBIX KOHTPOJBHBIX 3aJaHMsl Ha TNpakTUyeckue HaBblku. I[lpu
oopmieHnn TpedyeTcs NPUBECTH TEOPETUUECKOEe 0OOCHOBAHNE BHIOPAHHOTIO BapUaHTA PELICHHUS.

Kparkoe cogepxxanue 3agaHus:
KoHnTpoJsibHOE MeponpusiTHe HANIPABJICHO HA OLICHKY OCBOCHHUSI KOMIIETCHIUI 110
BOIIPOCaM, CBS3AHHBIM ¢ TeMoH “IIpsiMble M1 KOCBEHHbIE H3MepeHus”.
3aganue K31-N. 3axanne Ha npsiMoe n3MepeHHe ¢ OIHOKPATHBIM Ha0II0eHHEM ¢
UCN0JIb30BAHHEM aHAJIOTOBBIX M HU(POBBIX CPEACTB U3MEpPEeHUid.
3ananmne K32-N. 3ajanne Ha KOCBeHHOe H3MepeHHe ¢ OJHOKPATHBIM HA0/II0IeHHEM ¢
HCIN0JIb30BAHHEM aHAJIOTOBBIX M HU(POBBIX CPEACTB U3MEpPEeHUid.
OTBeThI 3aNMCHIBAIOTCS B YCTAaHOBJICHHOM (hopme.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OOLIYI0 XapaKTEePUCTHUKY, 1.Yto Takoe npsimoe nusmepeHue?
MPUHIUI JIEUCTBUS, KOHCTPYKIIHIO 2.YUt0 Takoe KOCBEHHOE H3MepeHne?
AHAJIOTOBBIX u U(PPOBBIX 3.HyxHO J11 IpOBOANTH pacueT pe3ynbTara IpH NpsIMOM

9




OJICKTPOU3SMEPUTCIIBHBIX

U3MepeHun?

YCTPOMCTB 4.Hy>XHO 1 IPOBOJUTH pacueT pe3yibTaTa pu
KOCBEHHOM H3MEpeHnNn?
5.Kak cBs3aHa TOYHOCTB PE3YJIBTATA C U3MEPSIEMBIMU
BEJIMYMHAMH IIPU IPSIMOM U KOCBEHHOM HM3MEpPEHUU?

YMeTb:  NpOM3BOAUTH  BBIOOD 1.3apanne K31-1.

CPEICTB U3MEpEeHu B H3MepeHue HANIPSKeHU sl

3aBUCHUMOCTH OT XapaKTCPHUCTHUK
HCCIICAYEMBIX BEJIMYUH

faHo:V: U,=250B; ak*IOO el (o =87.2; )’*0 55 ¥3,:=0,5%/10°C;

I'pynma CH - 4; _R,,=500 xOwm; Ry =0-10 xOMm
HaﬁTM : a) Uu:w ,B? An HY P__‘ - 1
6) Uu;M nonp’ Am pq 1

2.3amanne K31-2.
U3MepeHue HATIPSKeHUsl

_aHo:V: U,=10B; 0,02/0,005; Uy=2B;
6a,c = (0,02/0,01) % / 10°C; 85,y = (0,02/0,005) % / 10%U,;
I'pynma CH - 3; R, =IMOwm; Ryp= 0-100 Om
Haiitu:
) Uysps Bpgs Bpwi P = 1

6) Uissaionms Bei Pz = 13
3.3aganne K31- 3.
H3MepeHne ToKa

NaHo:A: ;=10 A; @, =50 perm; @, =45,6; y=1.5; 1,:=0,5%/10°C;
I'pymma C1-4; Rz,=10m; Rg,=0-1000m
Haintn:
) Lysws Ang By P:( = 1;
6) Iirzu norp7 An’ P;( a

4 3ananue K31-4.

H3MEPCHUE HANIPAKCHUA
U,=30 B; ¥=0,2; ;=60 nen; «tyr=52.4; ¥,,:=0,2%/10°C;

daro:Vs I'pymna CH - 3: _R.,=50 xOMm; Rep= (0-0,15) kOm
HaiiTn: ) Ui MsnBris P = 1

6) Ussmnonps A3 Px = 15
5.3ananune K31-5.
U3MepeHue HATIPSKeHUsl

. Ug=200B; 0,1/0,05; __ Uy=100 B;
BaHo:V: 5. =(0,05/0,02)%/10°C; 67 7c=(0.02/0,01)%/10%
I'pymma CH - 3:R; =100 kOMm; R, .= 0-100 Om

Haitu: ) Uysys Bpps Bpws P2 = 15
~6~) UHSNI:OEP: AH: PJ = 1:

6.3aganne K31-6.
U3MepeHne ToKa

lano:A:  1,=200 MKA; [x=100 MxA; 0,1/0,02; t, ., = 40°C;
67,¢=(0,1/0,05)%/10°C; 67 1,~(0,05/0,02)%/10%U ;
R,4=250 Om; R,,,.= 0-750 xOMm

Haintu:  a) [ AL AL P =1;

e Bow Fg
6.) 11;31\!,nor:p» Ap; P;( 1;

7.3ananune K31-7.

HU3MEPCHUEC HAITPHAKCHUSA

0aHo:V:  U,=500 MB;0,05/0,02; Uyx=100 MB:
82.6=(0,02/0,01)%/10°C; 57 .=(0,02/0,01)%/10%U..;

I'pymna CH —4; R, =10 kOM; R, .= 0-10 Om

Hain: a) UII.:M7 B> An Ho P__‘ 1;
6) U]laM non? A P - 1
8.K32-1.
mMeperre P mo P=U%/R
NlaHo: V: Ug=300B; 0,1/0,05;  Ux=100 B;
R: R,=100 xOwm; 0,05/0,02; Rx=20 kOwm;
Haiitu:  Pc Ao 6,
9.K32-2.

10




2.3amava; _msmepenne P mo P=I’R
JlaHo A L=2 A 1,5; =2 A;
R: Ry=1000 Om; 0,2; Ryx=500 Om;
HauTtun: Pnzm; An,o; 511,0
10.K32-3
3.3agaga: wu3MmepeHue S no S=UI
aHo: V. U,~=150B; 0,2/0,05; Ux=100 B;
A L=10A; 0,25/0,1; Iy =8 A;
Haittn:  Susws Anos Ono
11.K32-4.
4.3agaua; _ mamepenne P mo P=U%/R
Nako: V:  U,=30B: 0,1/0,05; Ux=10B:
R: R=10 xOm; 0,05/0,02; Ryx=5,0 kOMm;
Haiitin: Pan: B 8,
12.K32-5.
5.3agaua: wm3Mepenne R, mo R,=R;|| R,
Nano: R:  R,=10xOm; 6=0,2/0.1; Ry=5 kOm;
R: Ri=1 xOn; ¥=0,2; R,=0.5 kOm;
Haiti: Ry 8.0 64,
13.K32-6.
6. 3amawa:  mMeperne cos(p) mo cos(p) =P/UI
faHo:  V: U,=10B: 0.5/0.2; Uy=5B:
A L=100 MA; 1,0/0.5: Iy =25 MA;
P:  P,=250 MBr; 0,5/0,1; Py=75 MBr;
HaliTh:  cos (@) amt Bnos B
14 K32-7.
12, 3agaua: mmeperne P mo P=Ulcos(g)
NaHo: Vi U,=20B: 0,2; Uy=15 B:
A I;=200 MA; 1.0; Ix=120 MA;
cos(p): cos(¢@y )=1: 0.,5; cos(p)=0.7;
HalTh:  Pawi Aol o
OnncaHne IIKAJIbl OIICHUBaAHUA
Ouyenxa: 5

Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15

Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPaBICHUE AJIs perieHus 3a1a450

Oyenka: 3

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50

Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-3. KonrpoabHoe 3ananue 3

®opmbl peaausanun: [Iposepka 3aganus

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10
IIpouenypa mnpoBegeHMsT KOHTPOJbLHOIO

MepONpUsITHS:

KonTponsHoe

MEPONPUSTHE

nNpe€aHa3sHa4YCHO JIA OLCHKH JOCTHXKCHUA O6yllaIOHII/IMI/ICH YaCTH 3aIlJITaHUPOBAHHBIX PE3YJIbTATOB
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o0y4yeHHs 10 NUCIMIUIMHE W 3Tana (OPMHPOBAHUS 3aIUTAHUPOBAHHON KomreTeHuuu. IIpoBepka
BBINOJIHAETCS B TEUEHUH 5 THEH ¢ MOMEHTa c1auu pabOThI CTYIEHTOM.

Kpatkoe cogep:xanue 3aganus:
KonTponbHoe MeponpusTre HanpaBieHO Ha OLIEHKY OCBOEHUSI KOMIIETEHIIMI 110 BOIIPOCaM,
CBSI3aHHBIM C TEMOM “‘AHAJIOTOBBIE U3MEPUTETbHBIE TPUOOPHI ™.
WuauBuayanbHOe 3aJaHHE COCTOUT U3 ABYX BOIIPOCOB Ha 3HAHUS M OJHOIO BOIpOCa Ha
YMEHUSI.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: METOJBbl U OCOOEHHOCTH 1.Kak pa3nmn4aroTcst METPOJIOTUYECKUE XaPAKTEPUCTUKU
U3MEPEHUS  DJJIIEKTPUYECKUX U 3JIEKTPOMEXAHUYECKUX U HIEKTPOHHBIX aHAJIOTOBBIX
HEDIIEKTPUYECKUX ¢buznyeckux U3MEPUTENbHBIX TIPUOOPOB?

BEJIMYUH 2.Kakoil cucTeMbl UCII0JIb3YETCS JIEKTPOMEXAHUUECKUM

M3MEPUTENbHBIM MEXaHU3M KaK COCTaBHasl 4acTh
AJIEKTPOHHOT'O aHAJIOIOBOT'0 U3MEPUTEIBHOT0 pudopa?
3.Kakue ocHOBHbBIE METPOJIOTUYECKHE XaPAKTEPUCTUKU
9JIEKTPOHHOTO BOJIBTMETPA aMIUTUTYAHOTO 3HAUCHUS?
4.Kakue 0CHOBHBIE METPOJIOTUYECKHE XAPAKTEPUCTUKH
AJIEKTPOHHOTO BOJIBTMETPA CPEIHEBBIIPSIMICHHOTO
3HaueHus?

5.Kakue oCHOBHbIE METPOJIOTHYECKUE XaPAKTEPUCTUKU
AJIEKTPOHHOTO BOJITMETPA CPEIHEKBAIPATUIECKOTO
3HA4YEHHUS?

6.Kakyto morpemHocTs onpenenser Ki1acc TOYHOCTH
aHaJIOrOBOT'0 U3MEPUTEIBHOI0 Ipudopa’?

7.KakoMy 3HaYEHUIO U3MEPSIEMOr0 CUTHAJIA
IIPONOPLIMOHATILHBI TTOKA3aHUS 3JIEKTPOHHOTO
BOJIETMETPA aMIUTATYTHOTO 3HAYECHUS?

8.Kakomy 3HaueHUI0 U3MEPsAEMOro CUrHaia
MPONOPIIMOHAIIEHBI TIOKA3aHUS JICKTPOHHOTO
BOJIETMETpA CPETHEBBITPSIMICHHOTO 3HAUEHUS?
9.Kakomy 3Ha4eHUIO U3MEPSEMOTO CUTHAIA
MIPONOPLIMOHATIBHBI TTOKA3aHUS 3JIEKTPOHHOTO
BOJIETMETpA CPETHEKBAAPATHUECKOTO 3HAYCHHUS?
10.Kaxue yactoTHOE JMana3oHbl UMEIOT JIEKTPOHHbBIE
BOJIbTMETPHI?

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku évinoanenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO
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KM-4. KoutpoJsbHoe 3a1anue 4

®opmbl peaym3anuu: IIposepka 3aganus
Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora
Bec konTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa

NpOBe/leHUs] KOHTPOJIbHOIO  MEpPONPUSITHS:

KoutponsHoe  meponpustue

MpeIHA3HAYEHO NI OICHKHU JOCTHKCHHSI OOyYaIOIUMUCS YacTH 3aIUIAHWPOBAHHBIX PE3YJIbTATOB
oOydeHus MO AMCUMIUIMHE U dTana (GOpMUPOBAHHUA 3allNlaHUPOBAaHHOM kommeTeHuuu. [IpoBepka
BBITIOJIHSIETCS] B TEUEHHUH 5 JHEH C MOMEHTA cJ1aul pabOThl CTYACHTOM.

Kparkoe conep:kanue 3aaHus:
OCHOBHBIE METPOJIOTHUYECKUE XaPAKTEPUCTHKH IEKTPOHHO-TYUYEBbIX OCHMILIOrPadoB U
U (ppoBBIX OCIUILIOrPadoOB.
[udpoBsie U3MEpUTETBHBIC TPHOOPHI.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMers:
3KCILTyaTUPOB
aTb CpeACTBa
U3MEPEHUN B
COOTBETCTBUU
c ux
Ha3HAYECHUEM
u
TEXHUYECKUM
u
XapaKTEPUCTH
KamMu

1. [TpoBoaMM M3MEpEHUsT aMILTUTYTHOTO 3HAYECHHSI TIPSIMOYTOJIbHBIX
uMnynscoB. [lonmydensl clienyrone n3MepeHHbIe 3HAYCHUS 110 BEPTUKAILHOM
ocu otkiaonenus 2JI0 Y: L1, L2, L3.

MaxkcuManbHasi a0COIOTHAS MOTPEIIHOCTh OTCUUTHIBAHUS IJIMHBI OTpe3ka L
+/- 0,5 MmMm.

HomunansHoe 3HaueHue kodduimenta oTkiaoneHus no ocu Y — Ky,Hom.
[IpenenbHO nOoMycTHMOE OTKIOHEHHE KY OT HOMUHAJILHOT'O 3HAYEHHUS -

oKy, np.

Haiitu pe3ynbTaThl n3MepeHus aMIIMTYAHbIX 3HaueHuil: Ul,amm; U2,amm;
U3,amn u npeenbHo T0NyCTUMbIE MOTPEITHOCTH JIJISl TOJTYYSHHBIX
pe3yabTaToB: 61,mp, 62,mp, 63,mp.

Pe3ynbrarhl BHECTH B TaOIHILY.

Ll,c | L2.c | L3,c | Ky,n | 0Ky, | Ul,a | U2a | U3,a | o1, |92, |03,

M M M oM np M1 MII M1 np np mnp
1,0 +/-
10,0 |50 1.0 B/em | 3,0%

2. Ha Bxone BepTukanbHOro otkioHenus Y DJIO geiicTByet
CUHYCOUJIAJIbHOE HAMPSDKEHHE.

Ha Bxozae ropuzonTanbHOro oTkioHeHus: DJI0 neicTByeT HanpsiKeHue,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3epTku DJIO BHIKIIOUYEH.
Haiitu nzo0Opaxkenue Ha sxkpane DJ10.

3. Ha Bxone BepTukaimsHOro oTkiaoHeHus Y DJIO neicTByeT CHHYCOMTATBHOE
HaIpsKEHUE.

Ha Bxoze ropusonTtansHoro otkiioHeHust 9JIO neiicTByeT HanpsKeHue,
MpeACTaBIeHHOE B 3aaHuu. [ 'enepaTop pa3zepTku DJIO BBIKIIOYEH.
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Haiitu n3obpaxenue Ha s3xpane IJ10.

Q _ T

AN
SRR

4.Ha Bxoje BepTUKaIbHOrO OTKJIOHEHUS Y DJIO neicTByeT CHHYCOUJaIbHOE
HaIpsHKEHUE.
Ha Bxone ropuzoHnTanbHOro otkjaoHeHust 3J10 neicTByeT HaNpsKeHUE,
MpeACTaBiIeHHOE B 3aAaHuu. [ 'enepaTop pa3zepTku DJIO BHIKIIOUYEH.
Haiitu n3obpaxenue Ha s3xpane IJ10.
\T

AY

eeaeen s \

N
O S err
T~ |

5.Ha Bxone BepTukanbHoro otkiaonenus Y 3J10 aeicTByeT CUHYCOMAAIbBHOE
HanpsHKeHUe.

Ha Bxozae ropusonTansHoro otkiioneHust 9JI0 neiicTByeT HanpsiKeHHe,
IpeJCTaBIeHHOE B 3aJaHuU. ['eHepaTop pa3BepTku DJIO BBIKIIOUEH.

Haiitu nzo0paxxenue Ha sxkpane DJ10.

h +'4

6.Ha Bxone BepTukanbHOro oTkiaoHeHus Y 3J10 aeicTByeT CUHYCOMAAIbHOE
HaIpspKEHUE.

Ha Bxoze ropusonTansHoro otkiioneHust 9JI0 neiicTByeT HanpsKeHue,
IpescTaBiIeHHOE B 3a1aHuu. ['enepaTop pa3Beptku OJIO BBIKIIOYEH.

Haiitu uzobpaxenue Ha sxpane IJ10.

N Ty

“ */\ \

| \ / \

\ / =
ARLRER R A

r - T\Ver 2T +

7.Ha Bxone BepTukanbHOro otkiaoHenus Y 3JIO aeiicTByeT cUHyCOMAAIbHOE
HarpspDKEHHe.

Ha Bxoae ropuzontanbHoro oTkioHeHus: DJI0 neicTByeT HanpsiKeHue,
MpeACTaBICHHOE B 3a7aHuu. [ eHepaTop pa3zepTku DJIO BHIKITIOUEH.
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Haiitu n3obpaxenue Ha s3xpane DJ10.

TR

8.Ha Bxoze BepTukanbHOro otkiaoneHus Y 3JIO neiicTByeT cMHycou1aabHOe
HanpsKeHUe.

Ha Bxozae ropusonTansHoro otkiioHeHust 9JI0 neiicTByeT HanpsKeHue,
npeacraBieHHoe B 3aaaHuu. ['eneparop paszseptku IJIO BBIKIIIOYEH.

Haiitu nzo0paxxenue Ha sxkpane IJ10.

9.Ha Bxone BepTukanbHOro otkioHeHus Y DJIO neficTByeT cuHycouaanbHOE
HanpsHKeHUe.

Ha Bxoze ropusonTansHoro otkiioneHust 9JI0 neiicTByeT HanpsKeHue,
IpeJCTaBICHHOE B 3aJaHuU. ['eHepaTop pa3BepTku DJIO BBIKIIOUEH.

Haiitu nzo0paxxenue Ha sxkpane DJ10.

TR

X

10.Ha Bxoe BepTuKanbHOTO OTKIIOHEHHS Y DJIO neiicTByeT
CUHYCOUJIAJIbHOE HAMPSKEHHE.

Ha Bxoze ropusonTansHoro otkiioneHust 9JI0 neiicTByeT HanpsiKeHHe,
MpeACTaBICHHOE B 3a7aHuu. [ 'enepaTop pa3zBepTku DJIO BBIKIIOYEH.
Haiitu uzobpaxenue Ha sxpane IJ10.

11.Ha Bxone BepTUKaIbHOTO OTKJIOHEHUsT Y DJIO neiicTtByeT
CUHYCOUJIAJIbHOE HANPSDKEHHE.
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Ha Bxone ropuzoHTanbHOro oTKiIoHEHUs DJIO neicTByeT HaNpsKEeHHE,
IpescTaBiIeHHOE B 3a1aHuu. ['enepaTop pa3sepTku DJIO BBIKIIOUYEH.
Haiitu n3obpaxenue Ha sxpane DJ10.

AY \f[\

N " |
! i/ \ | ’ / \ =
A

1/ \/ \T 3tk
KT

8 4

12.Ha Bxoze BepTukanbHoro otkiaonenus Y 2JIO neictByer
CHUHYCOUAJIbHOE HAIIPSDKEHHE.
Ha Bxozae ropusonTansHoro otkiioHeHust 9JI0 neiicTByeT HanpsKeHue,
npeacraBieHHoe B 3aaaHuu. ['eneparop passeptku IJIO BBIKIIIOYEH.
Haiitu nzo0paxxenue Ha sxkpane DJ10.
N \f A

l/ ol )
[f—A /- =5
w‘“‘*_‘/—j‘\—*ﬁ -

oA X

= ] NT //\ t
o7, L ‘-'FI L/;‘ z;}'r?
13.ITpoBoAMM IIpH HOPMAJIBHBIX YCIOBUSIX OBEPKY HU(POBOro BOJILTMETPA
kiacca touroctu 2,0/1,0. Pe3ynbraThl HCHIBITAHUI IIU(PPOBOTO BOJIBTMETPA B
KOHTPOJIBHBIX TOYKAX JHara3oHa W3MEPEHUH MPUBEICHBI B TAOIHIIE.
[IpuHATE perieHue o roJHOCTH NMpHOOpa K JAanbHEN dKCITyaTalluu —
I'onen/He ronen

X—

Kontpoanupie Toukn uanasona 0,000 | 7,500 | 15,000 | 22,500 | 30,000
u3Mepenmii, B

JICHCTBUTENLHOE SHAYCHMUE 0,221 | 7,479 | 15,219 | 23,076 | 30,534
I/I3MepﬂeMOI/I BCJIMYNHBI, B

AO0COJIOTHBIE OTPelIHOCTH, B

BoiBon:

14.1IpoBoiMM NpU HOPMAJIBHBIX YCIOBHUSAX MMOBEPKY LHU(POBOTO BOILTMETPA

kiacca TouyHoctu 2,5/1,5. Pe3ynbraTel HCHIBITAHUI IUPPOBOTO BOJIBTMETPA B

KOHTPOJIbHBIX TOYKaX JMara3oHa W3MEPEHUH MpUBEIEHBI B TA0IHULIE.
[IpuHATH pernienne o roJHOCTH MpUOOpa K JalbHEN HKCIUTyaTalluK —

T'onen/He roaen

Komrpoabibie Towku ananasoia 0,000 | 5,000 | 10,000 | 15,000 | 20,000
u3Mepenuii, B

JleficTBHTENLHOE 3HAYEHUE 0171 | 5283 | 9.739 | 14,781 | 19,689
H3MepﬂeMOH BeJII/lllI/IHBI, B

A0C0JII0THBIE MOTPenIHoCcTH, B

BeiBOa:
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15.M3mepenne HanpspKEHUsT TPOU3BOIAT MPU HOPMATIBHBIX YCIOBUSIX JBYMSI
BOJITMETPaMH, BKJIFOUEHHBIMU NapaiiiesbHo. OnuH BoasTMeTp V1
OTEYECTBEHHOT'O ITPOU3BOJICTBA ¢ 0003HAYCHHEM KJIacca TOYHOCTHU
nocpezacteoM ¢/d. Ipyroit BombT™MeTp V2 3apyOe:KHOTO IPOU3BOJICTBA C
yKa3aHHUEM MpeJlebHO JOMYCTUMON aOCONMIOTHON MOTPEUTHOCTH |
+(a%/100%) ot X+ bx(q, rane X —nokazanue sonommempa;, 4-keanm
(3HaYeHue MIaouie2o 3HavauLe2o pa3psaoa onmcyemHo20 yCmpoucmaa
sonommempa). Ilokazanus BonsTMeTpoB UL, U2; 3Hauenus ¢/d, Ukon; au b
npuBeieHbl B Ta0nuiie. [lokazanus BOIbTMETPOB pa3iMyuHbI BCIEACTBHE
HAINYHS MHCTPYMEHTAIBHBIX MOTrpeHocTed. OnpenenuTts J0nyCTUMO JI
JAHHOE PACXO’KJCHHE MMOKa3aHUN, BEI3BAHHOE MOTPEIIHOCTSIMHU BOJIBTMETPOB.
c d Ukon a%| b Ul U2 PacxoxneHne nokasanuit
B B B B
1,0]/05]10,000 |15 |5 5,281 5,103

IIpenenbHas norpemHocts | [IpeaenbHas
V1 MOTpenrHocTs V2
B B

Pacxoxnenue
JIOITyCTUMO

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "XopoIo" BICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBICHHUE JUIsl pELICHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHITIOJIHEHO

KM-S. 3amuTa Ja6oparopHoii padors! 1

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpobLHOrO MeponpusiTus: Koinoksuym

Bec koHTpOIbHOrO Meponpusitusi B BPC: 10

IIpouenypa  mnpoBeaeHUsi  KOHTPOJIbHOro  Meponpusitusi:  CTyIEHTHl  BBIOJIHSIOT
UHIMBUYyalIbHOE 3afaHue 1o JjabopatopHoit pabore "Nel. M3mepenue wHampsbkenuid". Ha
OCHOBaHUU MOJIYUEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX MOJArOTaBIMBAECTCS M MPEJOCTaBIsSETCS Ha
3alIUTy OTYET O BBINOJHEHMHM paboThl. B paMkax 3amuThl OLIEHWBAETCS MPABUIBHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, KOPPEKTHOCTH 3alMCU OTBETOB U BBIBOJIOB. Kpome Toro, oneHuBaercs
IIOJIHOTA OTBETOB HAa TEOPETUYECKUE M NPAKTUYECKUE BOMPOCHL.  3alIuTa MPOBOAUTCS OJHUM
npenogaBareneM. Bpems 3auuTsl coctaBiseT He 6osee 15 MUHYT Ha ogHOTrO yenoBeka. Ha 3amury
IIPEJICTABIISIETCS BBIIOJHEHHBIM HHANBUYAJIbHBII OTYET.

Kpatkoe cogep:kaHue 3a1aHus:
JlaGopatopHnas pabora 1.

Bompocsl, 3a1anus.
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1. Ilpunuun nefcTBUS SIEKTPOHHBIX aHATIOTOBBIX BOJIBTMETPOB MEPEMEHHOTO HAMPSKEHUS.
2. Jlan BoapT™MeTp co mkaioi 0 — 30 B, xkmacc 1,0. HaiiTu morpemHocTi OCHOBHYIO
npeaenbHO-I0NYCTUMYIO a0COMIOTHYIO M OCHOBHYIO IIPEAEIbHO-A0MYCTHMYIO
OTHOCHTENbHYIO u3mMepenus: U= 25 B?

Jan BoasT™meTp co mkanoi 0 — 200 B, kmacc 0,5/0,2. HaifTu morpenHoCcTd OCHOBHYIO
peIeIbHO-A0MYCTUMYIO a0CONIOTHYIO ¥ OCHOBHYIO MIPEAEIbHO-JOIYCTUMYIO
otHocuTenbHyto n3mepenus U= 100 B?

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: MOTPEIIHOCTH HW3MEPEHUH,
KJaccupukanus, bopmbI
HOPMHUPOBAHHUS, CIIOCOOBI OIEHKU
MIOTPELIHOCTEN U3MEPEHUI

1. IToka3zaHus, Kakux U3 NEKTPOMEXAHUYECKUX
puOOPOB, MPOMOPLUOHATBHBI TIOCTOSIHHOMY HJTH
CpeIHEMY 3HAYEHUIO CUTHAjA?

2. Kaxue nprOopsl Ha3bIBaIOTCS BBITPSIMUTEIBHBIMA?
3. Ilouemy hopMma curHaa BIUsET Ha PE3yJIbTAT
M3MEPEHUs BBITPSIMUTEIBHBIX TPHOOPOB?

4.KakyuM 3Ha4€HHUSAM NIEPEMEHHOIO CUTHAJIA
[IPOIOPLIMOHANIbHBI TIOKAa3aHUSI 3JIEKTPOMAarHUTHBIX
puoopoB?

5. KakoB cocTaB cTpyKTYpHO CXEMbI BOJIBTMETPA
[IEPEMEHHOT0 HaPsKEHUS!, UMEIOILEro HanooIbIni
YaCTOTHBINA Arana3oH?

6. C xakuMu U3MEPUTEITHHBIMH ITPE0OPa30BATEISIMU
JIEKTPOHHBIE BOJILTMETPHI IEPEMEHHOTO HAIIPSHKEHHUS
HMMEIOT HaUMEHbIINE IIPEENbl U3MEPEHUs?

7. YTo Takoe Ki1acc TOYHOCTU pudopa?

8. B ¢popme Kakux MOrpemHoCcTel yCTaHaBIMBAIOTCS
KJIaCChl TOUHOCTHU MPUOOPOB?

9.Kaxkas morpenHocTb Ha3bIBa€TCsI OCHOBHOM ?

10.Kak HaliTi OCHOBHYIO ITOTPEIIHOCTh?

11.Kakast morpeniHocTs Ha3bIBa€TCs MOTPEIIHOCTHIO
B3aUMOJEHCTBUA?

12.Kak paccunuTaTh MOTPEIIHOCTh B3aUMOJICHCTBUS TIPU
U3MEPEHUH HANIPSKEHMSI, TOKA U COIPOTUBIICHUS?
13.13 kakuX COCTaBISIONINX CKJIAJbIBAETCS
MOTPEIIHOCTh U3MEPEHUS HAPSKEHU?

14.Korna He00X0IMMO yUUTHIBATh U JOTIOJTHUTEIHHBIC
MOTPEUTHOCTH?

15.Kakoli BobTMETp JIEHCTBUTENBHO U3MEPSIET
CPEIHEKBAIPATUYECKOE 3HAUEHUE CUTHaIA?
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YMeTb: OLEHHBaTh MOTPEMIHOCTH
pe3yJIbTaTOB U3MEPEHUN

1.

2.

3.

Hsateprerca Hanpiense mepeseHHOro Toxa

CEEMa JECTIEPEMERTA OTCHNTARHOE SHICEHE

ofmerm!

HCXO/THBIE JAHHBIE:

Tlapavierpet reTowma curnata (ofserTa):

SKBMBIIeHTHEA CHENE 055eRTa Gopiia carmaa: camycoRT

- SHENEHHA CONPOTHENEHI:
R, =100 Ont, ;=10 xOne;

[]»
L

‘OTcuHTAHHOE M0 IMKATE 3HAYeHHE [1

hupposoit

- ey it K C) TaK B Ao

- TacToTa reREpRpYENATO
carmema =17 n.

=

o

[oor Goro] B.

- snace TowmocTn 0,5/
- npegen msepemHit

L=3B,
- dmuma wwaTsr* — 30000;

ARETTETECE TR, oTofpaEARIO: MIrmmERM
- KOSQOHIHERT DIUTTYE Ky =3:

- HOPMATBHBL THFAT2IOH TaCTOT AF gy HE YCTAHOBTEE,

- paomit meamzson wactor AF,.. = (50...109 I'x

- Ko rmenT BTy E =3;

- HOPMATHEE MRANESOH TeMTEpAryp AB), —He VCTAHOBIRE;
_ padomst mzmason Tevmepanyp A8, = (0. 430)°C:

- rexmeparypm Bz B~ B yerex;
- srasexme conpoTaemuz By = 10 MO,

- smaverme BvwoeTs Gy € 50 0;

Tlapavierpst oxpyaroueit cpest:
- AMANESOH BOSMORHEDS TeMmepaTyp A= (0-..30) °C;
- pyTHe BIFMICMIHE BeHHHEL He IPHERMAITCA B PAcHST.
3ATAHHE
Hcnomssya netog maumsymero cayaas (MHC), MuMepHTs K Salcars pesyIIbTaT HRNepes
CHHYCOHRTATEHOIO HaNpAECHHA.
HisMepaeTcs HAMPTASHIE MEPEMEHHOTO ToKa

‘CXEMA SKCTIEDHMERTA

obweim

CXeMa 00BeETa
i - SHAMEHILA CONpPUTHENSEKT:
[ ]#: | | B=1000u &= 10 000
L
c’ﬂ) | - SacToTa remepEpyeoro
cxrmnana {= 5 £l
—3

Orcunransoe mo mKate suadenne Uyy: = 20,00 B.
L _

weanoe snaerue (CB3)

- npenen mxepermii U
- dunna worasi* — 40007
»rC0E T, oTofpTARIOe TR

- HOPMATBHE TEAMAI0R TACTOT AF| 0z HE VETAROBTER:

- paionni Tanasor acTor 0 ...5000) Iy,

- KOS(HITERT STy k = 3,5;

- i TeATEPETYP Ay — T T :

- paSowit amanasen Tenepayp Ay = (0., H3) °C;

R BT s — B2 KOpMEDYETC;
- stsermte comporsema Ry = 10 MOss;
- suavemse &mocTa Cr 550 ;.
TlapaxeTpar oxpyxanomei cpexni:
- AHAIaSOH BOSMOAHED: TermepaTyp AG = (5...30) °C;
- ApyTHeE BIRAEOMINE BENFFTHEL He OPFRFMAROTCA B pacst.

3ATAHHE
Hcmomssyx yeTos Hamyamero cuysas (MHC), HxMepHTE X SAINCATE PesyIBTaT HSMEpesmT
cmmyconzatsROre MANpTREHIL.

[Hisuepaerca manprsense nepeventore Toxa
ErET— orcnrTamnce sauenme

ofrwexm

HCXOTHBIE TAHHBIE:
II: curnaza

SHEHBATEHTHAR CXeM3 OOBEKTL Gopsma curmana: cmyconTa

| — compoTREMeRIE:
[Jr: | ]| 2=1woxz=100:0u
L

i'fU l - 9aCTOTA reRepHpyeNOrD

carEaa f= 500 I

—5
Orcnirannoe no mnkane sauermue Uy = [ Goro] B.
. .
- pearnpyer 12 nn0e sremuenuie (A3)

- Emace TommocTa 0.6//10;
- npexea msvepenmit U,

- S e — 4000;

0 B:

smECTR DS D, oTofpaTARIe MITIas

- HOPMATHHBIH TAMASON TACTOT AF 0z HE YCTAROBTER:

- paBowiaii manasos wacTor AF.. = (50 -..5000) [n;

- rosdprptent Ty b =35

- HOpMAThiEhe THAIESOR TeMIEpaTYP AB), — K YCTAHORIEE;
- paGowit mamasos TeMmEparyp AGy, = (0. +40) °C;

- s e e yere;
- statermie conporseer R- = | MO,
- staermie Ewocra Cs €30 B,

TlapaMerpst oKpyaromei cpetpt:
- mEamason Eom 0NN Temeparyp A= (0...30) °C;
- ipyTHE BIRTIOMHE BEFNIHEL He IPARHMAIOTCH B PACTST.
3ATTAHHE
Henomesya etoq Rarmcyamero cyar (MHC), M3:epims 1 Samicath pesyaBIaT myepema
CHEYCORTATBHOrO HANpTASHILI.
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4.

5.

6.

[Hsuepreren nanprwenne nepemerroro Toxa

CXEMa SKCTIePEMERTa OTCYHTARHDE SHAYEHHE

HCXOTHBIE TAHHBIE:

IMapawerpst kerommsa currana (0bserTa):

SHENBATIEHTRER CXEMA 06BEXTA opra curmata: cuyconT

Lo .

- SHAMEHH CONPOTHEARHI:
[ ] R =2050u, &= 20500,
My

@ elt) A ————
| curmam f= 100KTx
]

Orenirannoe no mkane suaverne s = [ Goro] sB.
I ;)

- pearupyer ma nauene (CB3)
- xmace TownocT 1,040

- Amanaon msuepermt AL, = (0...60) uB;

- G ez — 600,

smECI e e, oTofpaTasos ITes

- HOpMA BB 208 TaCTOT AFupe = (50 ...100-10°) Ti;
- paoumii mmanasos wactor AF., = (20 ._500-10°) T

- sostbrenT Ty k= 4;

- HopMaTbsE Mo Temepayp Ay = (2052) °C:

- paSowt maesos Teumeparyp 4@ = (-20. C;

- TevTIepaTy RS KoxpdrumenT B Fe = 0,54, /10 Bf
- smatestie conporaRnema Ry =4 MOM;

- suatese fwocrs Cy 40

TTapaverpnt oxpyanoueit cpeapi:
- Aanasor BosMoEHEN Termeparyp AQ,= (10...30) °C:
- ZpYTHE ETATIOMmEE BEMIHRE He NPEEEMATCA B PACIET.
3ATAHEE
Henomssya neTo Bameyamero crysan (MHC), HoMepHIE H 3a0HCaTh PesyINTaT HENepERIE
CHEYCORFATHHONO RANPTACRIA.

Fisuepseres nanprerme mepesesmoro oxa

CXeMa SECTIepEMERTa

ofexm

cxer 06nexTa topu carmana: cmyconTa

- "

- SHENEHHA COMpOTHENEmIE
RBi=10x0m, R: =1 xOng;

[]&
[

@ e(t) - =aCTOTA TeRepEpYEMOrO
l curmana f= SOl
| &

Orcmimanmos no mmkane srauenne Uss = [0 §ot0] SB.
I ;

- pearnpyer inoe saierue (A7)
- xnace TownocTa 0.2
- npetea mepermi U
- i e ® — 20000;

menmsest
200-109 T,
109 T

- paBownit manasoR wacTor AF),
- Rospiment Ty -
- HopMaTbs MEANEsOR TeMTepaTy ABlsy = (202) °C;

- paGowii maamason Teuneparyp AByg = (20...#35)°C;

- TenTepaTy PR Ko rienT BTAEER ko = A/10 BEC;
- stavermie conporeRmer R- = 10 MOx,

- staermie fwocra Cs <30 b,

TlapaseTpst oRpyRaromIeit cpeThr:
- AMamAsoR BosMOAHEIS TeMTepaTyp ABk, = (-10...35) °C;
- ApyTHE BINEOMNE BETENHHE He TIPHHAMAOTCR B PACTSET.
3ATAHHE:
Hlcnomssya neTog Ramcyamero caysas (MHC), HsMepHTS I SaIHCaTs PesyibTaT HuMepermI
CHEYCORTATHHONO HANPAAEHRA.

s pasere ks

(CKEMA SECIEPANEHTA

abverm

v

S 150

HCXOTHBIE JAHHBIE:
T

curnaia

SREHBA/IEHTHAR CXeMa OBBeRTa ‘hopua cRrEaTE: CHEyCORTA

&

- SEXYEHHE Comp it
R = 100100, R = 100 Ores

- macToTa reRepEpYENOTD
cormana -4 Ml

OrcamTa RHoS M0 IKATE SHATCRNE Fo=12.020.5 Aot
BoarsTeTR 3neKTPOHKELT:

- Zm it Ban Cam TAE H 10!

- Enace ToumoeTs 1.3;

- mpee 1 mvepermi [, = 150 B

- mena menerns mranss L = {nogcmrrare no mxane} B/nem,
- KO(DHIFIERT EMITETYARE Kyions=35

- HopMa THMbL FHAN2SOR TaCTOT AF . = (50 . 1 109)
(20 _5109Tm

- mopuaTsEnE MHamEsoR TevmepaTyp ADy, = (20=3) °C:
_ paSoemsit manason Teumeparyp 4@, = (0. +35)°C;

- TevmepaTypEsi KosbumHeRT BTEmEEA ks = A../10 B.
- ssavesve conporsners Ry = | MOag

- sevenme BocTs Oy < 50 m;

- pabowstit THamas0R TacTOT AF,

IlapaMerpsl oKpyRaKLIei Cpelsl:
- AmanascE BosMOAEED: TeMmepaTyp MO =(0.. 25) °C;
- ApyTES © pacuér.
3ATAHHE:
Herromssy meton mameymero cryas (MHC),
CHHYCONATEOTO HANPAAEHHE.

[HTE H SAIEICATE pes)
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8.

9.

HstepreTcs HAMpTAHERITe MEPEMEHTOTD Toxa

CReE RETRPRBERTa ‘mwana nprbopa.

odwenn|

_—

HCXOTHBIE TAHHBIE:
TlapameTphi HeTouHHER cHrHATA (0BBeKTa):
SRRMBATEHTHER CXeAa O0BRKTA §opia cHrRaNZ: CHIyCORTA
2 .
e ——
.r\" ] = 1050, - = 10 500,
L
@ e(l) |- CToTa resepEpyENOrD
currana 7= 100 K711
]

OTcHITaMHoE Mo MIKATE SHANEHIE U, =24,020,5 e
MHLTHEOTBTMETP SIeKTPORHbI:

- A
- HeMOCPeACTESHED HSMEPAST (PEaTHPYET Ha) cp SHAueHuS
- xmace TomocT 2,5;

- mpezea Exepermi U = 230 1B;

- AmeTo AeTenH MIEATSE 0, = {MOACHITATS Mo doTorpadm) AET:
- HOPMATHHBI HANEI0R TACTOT Ay, = (50 ...2-109 T,

- pabomii mRanzsor Tactor AF,.; = (20 ...5 109 [,

- rosperpenT mmmTyan F = 141,

- RopuaTHHeG THanaso Tesmeparyp A0, = (20£3) °C
- paowit pranason Tevmeparyp ABug = (0. +35) °C;

- TeMTEpaTYDHBI EOXpHINENT BTHAHES ko = A,/ 10 B
- ssaerme conporsznerrs = 1 MO

- smauerme Enmocra Cr € 50 nd;
IMapameTpsi oKpy-Aammeil cpeasr:
- Guanason sozmoocHsn meunepamyp A, =(10.. 30) °C;
- APYTHeE BIMTONNIE BETHHHEE He NPHEEMAIOTE B PAcaET.
3ATAHHE:
Hlenomssya Metos samsy;mera cyaat (MHC), HSMepHTS H SaITHCATS pesyTIbTaT HEMepert
CHEYCOEIATEHOTO HANPAKEHNL.

[Hssteprerca manpasverse mepemensoro Toka
Cxeaa sxciepEenTa mana npatopa

obwerm

HCXOTHBIE JAHHBIE
TI: CHTHATA
CcXeMa 0OBeETa
— .
- sevzsesms conpormnem
[]& R =, R~ 1 500
U
e [ —
| carmate f= 30T
| &

Orcummantoe no mikate sHacHe
Uu=20.0 3B; Ao =20.5 aeaxI =
MELITHEOTBTMETP STeKTPOHBIH:

- BETIOCPEACTEERHO HanepaeT (PEATHPYET Ha) HITIUMIONOE SHAHGHUE HAPAAEHIL;

- xnace TommocTa .
- EramasoR HaepeRHE Al = (0...30) aB:

- nena menemna L] = {moacrats no mxane} MB/aem
- HOpA@ThtsE TEANZI0R 92CTOT AFe = (50 ...1-109 T
- paSoueti mHanasoR SacToT AFyus = (20 ...5-10) Ty
- Kosgrumest avmmTy k= 141;

- HopAaThHsH JEANZI0R TATERTYP A8 = (20£5)
- pabouti maanason Texmeparyp A8 = (0...435)°C;
- TeumepaTypeB Ko pumsent B ko = A, /10 BC.
- stmere conpomanemzt Ry= 1 MOu;

- staere Bwoct Cr £500%;

Tlapaserper oxpyaazmeit cpent:
- EEnAsoH EosMOAHEDS Temeparyp A8 = (0..35) °C;
- APYTHE ETIMOMNAE BETITHAR! e IPMEIDIIOTCE § PaCHer.

3ATIAHHE:

Hemossya setos mammxyamero cryaar (MHC), M33epHTS I SEICATS pesyTBTAT FSMeperma
CHITYCORAATERONO HAPIREmIA.

HisiepReTca HATPAAeHIeE TepeNeNHOrD ToK2

CXeMa SECIepHMERTa

obnexm

Cnema oGvexTa {opra crraanE: CHEYCORTA
Lo .
- SHAHEHIA CONPOTHBIRHI
Ri=100s £:= 1 505
LU
- smcTora remepupyEMore
l carsana f= 50 KT
d
Orcanrannoe no mkaae snaerne Vs = [0 oro] B.

L _

Ta B 70

- Emace Tommoci 0.4
- npeaea meper U
- nura axamsr® — 20000;

- HOPMATHIIH THANZ0H TACTOT AF,,,., — B VCTaROBTER;
- pabownii mzamesos wacToT AF, = (50 ...2000) ;.

- HOPMATHHbE THAAS0H TeMTEParyD ey, — He YCTARORTEH,
- paSoustt mianasor Tevmepatyp A8y, = (0...+30) °C;

R e fs ~ He HOpMEpYeTCH;
- ssrsese conporimnesaz Ry= 10 MO
- ssrsesme @morm Cr £ 50 0;

Ilapasterput oxpyaromedi cpexsi:
- AManason BosaommBIx Termeparyp AGx= (0...30) °
- ApyTHE ATHTCITE BETHHS He NPHEFMAIOTCE § PACHET.

3JATAHHE:

Henomssya MeToR HareyAmero cxyaat (MHC), HaMepHTS  SaITHCaTs PeSyTIBTAT MIMepeHHT
<cmyconzaTsROr HAnp e
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10.

11.

12.

HisaepieTes RANPAKERTE IEPEMEHHOTO TOKE

CXeMa SKCIepEMERTa OTCHMTARHDE SHETEHHE

ofwerm

[Jr | |

s

e e(t) - MBCTOTA [EHEPEDYEMOTO
I crmaa f=2 5T
—a

Orcunrartoe no wxae saverne Uy =

1. oro eeame] B,
Ifuposoii BoasTseTp sapybeasioro npowssoacTsa:

- HeNOCPEACTERHD pearrpyer Ha erc (CB3)
- smace TowsocTs 1,04/10;

- mpeaea rsveperi U = 20 B;

- dura ket — 200;

ANCIMGIEEOE TULD, CTOOPIAALNOS TUCIIIRE
- HOPMATHII TRAMION TACTOT AF,,.. — HE JCTAHOETEN,

0...2-10) I

- pabownii Tamason wactor AF,
- Koo drmeRT BTy b = 141
- = TeMmEpaTYP A, — HE

- pasiomst mranason tevmeparyp 46,,; =(0...430) °C;

- s Fo — He HOpMEDY
- ssavere compoTEEaemEx Rr= 10 MO
- ssavere @vmoct Cr €50 0%;
Tlapanserpst oxpyskatouest epetpI:
- AHANatOH BOSMOAHBE TexepaTyP ABky = (3...30) °C;
- APYTHE ENHTOMNS BETHHHE He NPAHFIAIOTCT B PACTET.
3ATAHHE:
Hemommssya MeTop Hamsy mero crysan (MHC), H3MepHTS H SAIHCaTh peSyIBTaT HRMEpRIE
CHHYCORIATHHOIO HATIDAAEHHL.

HisuepaeTcs Hanpense HepeMeHMoro Toxk

CXEMa IECIEpHMERTA OTCURTANHDE SHAYEHRE

N r
Fiay I H8288

Creatz obnerTa Gopis crrmata: camyooRTE

- SHENEHES CONpOTEETRHIEE
Ri=2x0n, R:= 1050

- 9acT0Ta reREpEDYENOTO
currana f= 500 £l n.

Oremnrannoe no mkane sraserne U, = (o hoto same] B.

ndposoit ¥ o

- pearnpyer 5 suavenue (A3)
- smace TowsocTH 0,2/
- mpeaen msMepermit U = 300 B;
- dmear uxaTse — 50000;

JERCmETEEOS THeRD, oTofpEIAsDe CTTea
- HOPMATRbIf PEIZ30E SBCTOT AF),, — He YCTAHOBIEE,
- pabowuii mamasos wactor AF,.; = (20 ...109) T

- roxgumens smmeryas b =4

- HOPAATHEBIA TBANA30R TeATEPTYP AQ)ugy — HE YCTAHOBIEH,
- paSowmsi mramasos Temepatyp A8y = (0. +30) °C:

~ T by — e
- swaverme compoTamnemss Rr= 10 MOa;
- suavenme eupocte Cr £ 50 o¥;
TlapameTphl Oxpy&aOmei cpeanl:
- manason BosMoAEEDS Tesmepatyp A= (10, 30) °C;
- APYTHE ETATOM e SETIMHHET He IPHHIDIAIOTCA & PACTET.
3ATAHEE:
FHlerossya yetoy sasmeymero cywar (MEC), H3)MepHTS 1 SaImICaTs pesyLTaT HSMepeH T
‘CHHYCOMIATEHONO HANDAHEHHA.

[suepaerca nanprxenme nepeyentore Toka
CReMa SKCOEpIMERTa crcaRTaNmOS SAARERTE

abvenm

HCXOJHBIE JAHHBIE:
4| Mapanzerpe ernana
CXEALZ 0OREETA opiia CETHATE CHAyCORIZ
o "
- SEmesA conpoTsBnerTE:
| | 2=10x0u£.=1010
L
- sacToTa renepupyenoro
| curnama f= 500 6T
o

Orcunrantoe o mikate saauerhe Uz = [0 Goto panme] B.
ITihpoBoii BOTETMETP OTEHECTBEHHOID NPONIBOICTEA:

- s Eax TaE #710

- Emace Tousocrs 1,003,

- mpeaen mepernit L, = 6,0 B;

- i e — §00;

AP SE TR, OTOAPIEESM0E THCTEa

- ROpMATHHL THANE30R 70T AP = (50 ...100-10°) Ty
20....500- 109 T

- paBownii mmanason wacror AF,
- KOS ST BMTTHTY b b p
- RopyaTHHH mEamaon TemEpaTyp MGy, = (20:2) °C;

- pafiosii manasoR TeumEpaTyp Ay = (-2 “C;

- TenmepaTypHE KosEmIeT BrEE ke = 0,54../10, B
- sxaverme conporsEnemEn Ry= 1 MOs:

- shasexze BxocTs Cr £ 50 1,

3

TMapameTpel oKpy&aromeil Cpeabl:
- AmanAso SosMOAHBD TesmepaTyp AQ:p = (10...30) °C;
- APYTHE BTHMOMNE BETHHIE He IPHRIMAITCE § Paceer.

3ATAHHE:

Hicnomssya meton marmsymero cryaar (MHC), HsMepHTS 1 samicars pesymsTar msMepesms
CHHYCOHTATEHOID HANPAAEHHT
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku btnonanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

KM-6. 3amuTa 1adopaTopHoii padoTsl 5

®opmbl peanusanun: Cmenrannas popma

Tun KOHTPOIbHOT0 MeponpusiTusi: Komoksuym

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa  mnpoBeaeHUsi  KOHTPOJbHOro  Meponpusitusi:  CTyIeHTHI  BBITOJHSIOT
WHAMBHUAYyallbHOE 3ajaHue 1o jaboparopHoil pabore "NoS.M3mepeHue mapameTpoB MacCCHUBHBIX
kommoHenToB". Ha ocHoBanun IMOJIYYCHHBIX JKCIICPUMCHTAJIBHBIX HAHHBIX IMOATOTABJIMBACTCA U
NPEJOCTABIISACTCS. HA 3alIUTYy OTYET O BBINOJHEHHH Pa0OThl. B paMkax 3alIMThl OLIGHUBACTCS
MMPaBUJIbHOCTH IMOJYUYCHHBIX PE3YJIbTATOB, KOPPECKTHOCTL 3allMCH OTBCTOB U BBIBOOOB. KpOMe TOro,
OILICHUBAETCSA MOJHOTA OTBETOB HAa TEOPETUUYECKHE M MPAKTHUYECKHUE BOMIPOCKHL. 3allUTa MPOBOIUTCS
OJTHUM TIpernojaBareieM. Bpems 3ammuTel cocraBiser He Oonee 15 MuHYT Ha ogHOTO YenoBeka. Ha
3aIIUTY MPEICTaBISAETCS BHITOJIHEHHBIN HHINBUAYAIbHBIN OTYET.

Kpartkoe cogep:xxanue 3aganus:
JlaGopatopHas pabora 5.
Bomnpocsl, 3aganue.
1) 3mepeHne napaMeTpoB KaTyleK HHIYKTUBHOCTH, CXEMbI 3aMEILEHHs; TUarpaMMbl TOKOB U
HaIPSKEHUI; TOIPEIIHOCTH.

2) Haiitu 2, Q)

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OOLIYI0 XapaKTEepPUCTHUKY, 1.Jl51 KakuX CXEeM 3aMEIEHUs Lenel IepeEMEHHOr0 TOKa
NPUHLINI JAEUCTBUSA, KOHCTPYKIIHIO U3MEpSIOTCS NapaMeTpsl Henei?

AHAJIOTOBBIX " U(PPOBBIX 2.Yrto takoe 100poTHOCTH Q?

DIEKTPOU3MEPUTEIIBHBIX 3.Yto Takoe TaHreHc yria nmorepb D?

YCTPOMCTB 4. B xakoii popmMe HOPMHUPYIOTCS TOTPEIIHOCTH

U3MEPSIEMBIX ITapaMETPOB?

5. 3aBucsar au 3HaueHus Q u D oT yacToTh
HCIIBITATEIBHOTO CUTHAjA?

6. IIpu xakux ycinoBusx 3HaueHust LS u Lp paznuuarorcs
10 3HAYEHUIO?

7.ITpu kakux ycnosusix 3HaueHust Cs u Cp paznuyarorcs
10 3HAYEHUIO?

8.Ilpu kakux ycinoBusx 3HaueHust RS u Rp pasnunyarorcs
10 3HAYEHUI0?

9. Yto HEOOXOIMMO YUUTHIBATh MTPH U3MEPEHUHU MaJIBIX
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10 3HAYEHUIO COMPOTUBJICHUIA?

10.YT0 HEOOXOIUMO YUUTHIBATh IPU U3MEPEHUHU MaJIBIX
10 3HAYEHUIO KOH/IEHCATOPOB?

11. Yto HEOOXOIMMO YYUTHIBATH NIPH U3MEPEHUHU MaJIbIX
10 3HAYEHUIO UHIYKTUBHOCTEU?

12.3mepenue napameTpoB aiekTpuueckux neneit RLC-
U3MEepUTENIEM — IPUHIUI JeHcTBUS IpUOOpa; OCHOBHbBIE
3JIEMEHTHI CTPYKTYPHOM CXEMBI; paCUETHBIE BHIPAKEHUS
u HopmyIIBI.

YMeTb:  NpOM3BOAUTH  BBIOOD
CpENCTB U3MEPEHUI B
3aBUCUMOCTH OT XapaKTEPUCTHUK
HCCIIEAYEMBIX BEIIMYHUH

C, R,
L, R, L,
— YY) 1 i, s
1.
Figure 1 Haitu Z3 u tgé3
C R,
L, R, L,
— Y YN 1 (N N

2.
Figure 2 Haitu Z3 un tgé3

3.Haiitu Haiitu 72} ,Q)’ 1 pe3oHaHCHYIO
yactoTy oP npu ycnosuu pezonanca B BetBu (R2L2C2).

L, C: R,

C, R1 R R,

——1 -

4.Haiitu Haiiti Z), ,Q). ¥ OCTPOUTH JUarpammy TOKOB
U HalpsKEHUH, HauuHas ¢ Toka 12.
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L, R,

5.Haiitu Haiitu Z), ,Q) 1 MOCTpOUTH AUAarpaMMmy TOKOB
Y HanpsDKEHUM, HaYuHas ¢ Toka 2.

C2 R,
1
L1 : R; L R,
+

I
& +

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opoIno" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTENHHO" BBICTABIISETCS
€CITU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-7. 3amura 1abopatopHoii padoTsI 6

®opmbl peanuzanun: Cvemannas gopma

Tun KOHTPOILHOr0 MeponpusaTHs: KomiokBuym

Bec koHTpOosbHOr0 Meponpusitusi B BPC: 10

IIpouenypa  mnpoBeaeHUsi  KOHTPOJIbHOro  Meponpusitusi:  CTyIEHTHl  BBIOJIHSAIOT
UHIMBUYyalIbHOE 3a/1aHue 1o JabopaTopHoit padote "Ne6.Ocmiorpads! u ux npuMmenenue". Ha
OCHOBaHUU MOJIYUEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX MOJArOTaBIMBAETCS M MPEJOCTaBIsSETCS Ha
3alIUTy OTYET O BBINOJHEHHMM paboThl. B paMkax 3amuTbl OIEHHWBAETCS NPaBUIBHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, KOPPEKTHOCTh 3allUCU OTBETOB U BbIBOJIOB. Kpome Toro, oneHuBaeTcs
IIOJIHOTA OTBETOB HAa TEOPETUYECKUE M NPAKTUYECKUE BOMPOCHL. 3alIUTa MPOBOAUTCS OJHUM
npenogaBareneM. Bpems 3auiuTsl coctapisieT He 6osee 15 MUHYT Ha oHOTO YenoBeka. Ha 3amury
IIPEJICTABIISIETCS BBIIOJHEHHBIA HHANBUYaAJIbHBII OTYET.

Kparkoe conepxxkanue 3a1aHus:
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JlaGopatopHnas pabora 6.
Bonpocsl, 3aganusi.

1) YerpoiictBo ocimuiiorpagoB, OCHOBHBIE METPOJIOTHYECKUE XaPAKTEPUCTUKH.
2) Oco0eHHOCTH MTPUMEHEHHS, OLIEHKA MOTPEIIHOCTEeH Pe3yIbTaTOB U3MEPEHUSI.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METOJABl U OCOOCHHOCTHU
U3MEpPEHUSI  JJIEKTPUYECKUX |
HERJIEKTPUYECKUX ¢buznyeckux
BEJINYNH

1.Kaxkoii 610K 37€KTPOHHOIYYEBOTO OCIMLIOrpada
obecrie-unBaeT HaOMIOJICHUE Ha YKpaHe (HOPMBI
OTHOCHUTEJIBHO Ma/blX 110 BETUYMHE HAIIPSDKEHUN?
2.Kakoii 610K 3JIEKTPOHHOJIYYEBOTO OcIiIIorpada
M03BO-JII€T HAOII01aTh HA dKpaHe (POpMY OTHOCHUTEIHHO
006X TIO BETUYNHE HATIPSDKCHU ?

3.YKaxuTe MOpsIOK BETUYNHBI BXOAHOTO
COIPOTUBIICHUS OONBIIUHCTBA JIEKTPOHHOIYYEBBIX
ocuruiorpados.

4. Kakoil 6JIOK 3JIEKTPOHHOIYYEeBOro ocuuuiorpada
BBIpa-0aThIBACT MIJIO00PA3HOE HANIPSDKEHUE?

5.Ha sxpane 35eKTpOHHOIY4YEeBOro ocIuiorpada
10JIy4e-HO HEMOABUKHOE U300paskeHue (GOopMbI
HCCIIElyEMOIr0 HECUHYCO-UIaIbHOIO HanpsbkeHus. Yo
MIPOU3O0UIET C N300paKEHHEM, €CIIH aMIUTUTYAa
Pa3BePTHIBAIONIETO HAMIPSKEHUS] YMEHBIITUTCS?

6.Ha skpane 31eKTpOHHOIY4YEBOr0 ocimiorpada
II0JIy4€HO HETO/ABI)KHOE U300pakeHrne umnyibca. Yro
MIPOU3O0UIET C M30-Opa)KeHUEM, €ClId aMILTUTyJa
Pa3BePTHIBAIONIETO HAMPSIKCHUS YBETHIUTCS?

7.5 4ero B 3MEKTPOHHOIIYYEBBIX OCIIHILIOrpadax
OCYILIE-CTBIISIETCSI CHHXPOHU3ALMS 110 YaCTOTE  MEXIY
HCCIIelyeMbIM U Pa3BEPTHIBAIOLINM HAIPSKEHUAMU?
8.Kakoe HazHaueHMe nMeeT KanuOpaTop aMILIUTY/bI
JIEK-TPOHHOJIY4€BOT0 ocuusutorpada’?

9.0T TOYHOCTH KaKOro mapaMmerpa BbIXOJHOTO
HaMpsHKeHUS KauopaTopa aMILTUTY bl 3aBUCUT
TOYHOCTh M3MEPEHUS MTHOBEHHOTO 3HAYCHHS
HCCIIElyEMOI0 HaPSKEHUS C TIOMOILBIO
AJIEKTPOHHOIYUYEBOT0 ocusuiorpada?

10.Kyna nmosaetcs BBIXOIHOE HANpsKEHHE KalnopaTopa
JUTUTEIIBHOCTHU AJIEKTPOHHOIYUYEBOTO ocIuuiorpada?
11.M300paxkeHne Ha SKpaHe JIEKTPOHHOIYYEBOTO
ocuMIuIo-rpada MeJIEeHHO IIepeMeIIaeTcs B
TOPU30HTAILHOM HalpaBJIEHUH CJIeBa HAMpPaBo. Y KAKUTE
MPUYNHY 3TOTO SBJICHHUS.

12.Kakue HCTOUHUKH MOTPEMIHOCTEN TPU U3MEPEHUN
ocuusuiorpa)oM MrHOBEHHBIX 3HAUEHUHN HCCIEAYEMOTO
curnana?

13.Kakue MCTOYHUKH TIOTPEITHOCTEH PH H3MEPEHUN
ocrmIorpadoM reouja UCCIeayeMOoro CurHasa?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-8. 3ammra 1aboparopHoii padorsl 13

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Komioksuym

Bec konTposbHOro meponpustusi B BPC: 10

IIpouenypa  mnpoBeaeHHs  KOHTPOJIbHOro  Meponpusitusi:  CTyIEHTbl  BBINOJIHSIOT
MHAMBHUAYaJIbHOE 3a/laHue 1o JlabopaTopHoi pabore "Nel3. M3mepenue yactoTsl U nepuoja”’. Ha
OCHOBAHMHU IOJYYEHHBIX SKCHEPUMEHTAJIbHBIX JAHHBIX MOJrOTABJIMBACTCS U MPEIOCTABISAETCA Ha
3alllUTy OTYET O BBIIOJHEHUMH paboTel. B pamkax 3amuThl OLIEHHWBAETCS NPAaBUIBLHOCTH
HOJYYEHHBIX PE3YJIbTaTOB, KOPPEKTHOCTH 3allUCU OTBETOB U BbIBOJOB. Kpome Toro, oueHuBaercs
IIOJIHOTA OTBETOB HAa TEOPETUYECKUE M MPAKTUYECKUE BOMPOCHL.  3alluTa MPOBOAUTCS OJHUM
npenojaBareneM. Bpems 3amuTel cocranisieT He 6onee 15 MUHYT Ha oHOTrO yesoBeka. Ha 3amury
IIPEJICTaBIISIETCS BHIIOJHEHHBIA HHANBUIYaAJIbHBIN OTYET.

Kpartkoe conep:xxanue 3a1aHus:
JlaGopaTtopnast padora 13.
Bomnpocsl, 3ananue.
1) YerpoiicTBo M POBBIX YaCTOTOMEPOB U MIEPHUOIOMEPOB, OCHOBHBIE METPOJIOTUYECKUE
XapaKTEPUCTHKHU.
2) Oco0eHHOCTH TPUMEHEHHS, OLIEHKA MTOTPEIIHOCTEH Pe3yIbTaTOB U3MEPEHUS.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YMeTb: 3KCITyaTUPOBATh CPEICTBA 1. HaiinuTe BeIpa)k€HHOE B MUKPOCEKYH/1aX 3HaUEHHE
U3MEPEHHUIM B COOTBETCTBUU C HX IIEpUO/IA, €CIIU U3MEPEHHOE 3HAYEHUE YACTOTHI
Ha3HAUCHHEM © TEXHUYECKUMU paBusiercst 12,5 kI

XapaKTEepUCTUKAMHU 2.0npenenuTe MaKCUMaJIbHO BO3MOYKHOE 3HAUEHUE

a0COJIIOTHOM TTOTPEITHOCTH CUeTa IPU U3MEPEHUHN
MepUOo/Ia, €CJIM YacTOTa CIIeI0BaHUs UMITYJIbCOB Ha
Beixoze 'OY fo = 10 MI'L.

3. LIOY uwacroromepa numeet 7 nexaa. Beibepure
3HaueHune Bpemenu cuera (u3 psaga: 0,001 c; 0,01 c; 0,1 c;
1 ¢; 10 ¢), koTopoe 0becTeynT MUHUMAJIBbHYIO
MOTPEIIHOCTh U3MepeHus 4acToThl fx =2 MIw.

4. I1OY gacroromepa umeet 7 nekaj. Boibepure
3Ha4YeHHE MHOXHUTENS nepuosa (u3 psga:1; 10; 100;
1000; 10000), koTOpoe 0OEeCTIeYUT MUHIUMAIEHYIO
MOTPEIHOCTh U3MepeHus nepuoaa Tx = 20 mc, ecin
4acToTa cle0BaHus UMITyIbcoB Ha Bbixoae ['OY fo = 10
MTI 1.

5. [IpenenpHOE 3HAYCHHE COCTABIISIONICH
OTHOCHUTEIILHOMN MOTPENTHOCTH YaCTOTOMEPA,
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00yCIIOBIICHHON HETOYHOCTHIO M HECTAOUIILHOCTHIO
4acCTOTHI CJIEIOBAaHUSI UMITYJIbCOB Ha Bbixoqe ['OY,
pasusiercs 0,0005 %. Tpebyercst u3MepuTh yacToTy fX =
200 kI'11 ¢ OTHOCUTENTBHOM MOTPEIIHOCTHIO, MPEICIHHOE
3HaueHue koropoi He npessimaet 0,001 %. Boibepure
MUHUMATBHO HEOOXOUMOE JJIsi TOT0 BPEMs cueTa U3
psana: 0,001 ¢; 0,01 ¢; 0,1 ¢; 1¢;10c.

6.HoMmuHanbHOE 3HaAUECHHUE YACTOTHI CJICIOBAHUS
uMITysibcoB Ha Beixoze ['OY fo = 10 MI'n. IIpenensHoe
3HAQYEHHE COCTABIISIONICH OTHOCUTEILHON MOTPEITHOCTH
yacToToMepa, 00yCIOBICHHOW HETOYHOCTHIO U
HECTaOUILHOCTHIO 3TOM 9acToThl, paBHsercs 0,0005 %.
TpeOyercst uameputsb nepuoa Tx = 200 Mkc ¢
OTHOCUTENBHOMN MOTPEIIHOCTHIO, MPEJEIHbHOE 3HAUCHHE
koTopoil He mpesbiinaet 0,005 %. Beibepute
MUHUMAJIBHO HEOOXOAMMOE JIJISl ATOTO 3HAYCHHE
MHOXUTENS iepuonaa us3 psaa:l; 10; 100; 1000; 10000.
7.C momomkto nudposoro yacroromepa U3-75,
HCIIOJIb3yeMOro B TabopatopHoi pabote Ne 13, Gpuio
MOJIy4EHO 3HaYCHUE YacTOThl curHania f, pasroe 2621,5
['1. I3mepenune 4acToThl MPOBOAMIOCH TAKHMM 00pa3oMm,
9TOOBI 00€CNEUNTh HAMMEHBIIIYIO TOTPEIIHOCTh. B cuity
3TOr0, Ha MPUOOPE 33qaABATMCH COOTBETCTBYIOIINE
napametpsl (Bpemst cueta TCY). Kakoe 3naueHue
BPEMEHHM cueTa ObLIO BHICTABJICHO Ha MPUOOPE MPU
MIPOBEJICHUU U3MEPEeHUs 4acToThl? Bpems cuera miis
YKa3aHHOTO YacCTOTOMEpPA BHIOMpAETCs U3 psaa
BO3MOHBIX 3HaueHwmit: 100, 101, 102, 103, 104 mc. Hus
BBIOPAHHOTO 3HAYEHUSI BPEMEHHU CUYETa BBIUHUCIUTH
MOTPEUIHOCTh U3MEPEHUS YaCTOTHI M 3aMUCAaTh KOHEUHBII
pe3ysbTaT C YYETOM JIaHHOW MOTPEITHOCTH.

8.C momorsio muppoBoro yacroromepa U3-75,
HCIIONB3yeMoro B jabopaTopHoit padote Ne 13, 6p110
MOJIy4€HO 3HAUYEHUE NIepHUo/ia CUTHaa T, paBHOE
169,7912 mxc. 3mepenune nepruoaa NpoBOJUIOCH TAKUM
00pa3omM, yTOObI 00eCIIeYUTh HAUMEHBIIYIO
MOTPeNTHOCTh. B cuity aToro, Ha npubope 3a1aBajiuch
COOTBETCTBYIOIIIME TapaMeTPhl (UUCIO YCPEAHIEMBIX
niepuoioB N). Kakoe 3HaueHne 4ucia ycpeaHsIeMbIX
MEPHOJIOB OBLIIO BHICTABICHO Ha MPUOOpPE MPHU
MPOBEICHUY U3MepeHus neproaa? Yucmo ycpenHseMbIx
MIEPHOJIOB JIUIsl YKa3aHHOTO 4YacTOTOMEpPa BHIOMpPASTCS U3
psna BoaMoxHBIX 3HaueHuid: 100, 101, 102, 103, 104.
J171s BEIOpaHHOTO 3HAUEHUS YHCIIA YCPETHIEMBIX
TEPUO/IOB BBIYUCIIUTH TIOTPEIIHOCTh U3MEPEHHS TIEpUoa
U 3anMcaTh KOHEYHBIA PE3YNIbTAT C YUETOM JaHHOMU
MOTPEUTHOCTH.

9.0mpenenuTh, a 3aTeM U BBIOPATh U3 YUCIIa BO3MOKHBIX
JUTSI ICTIONIb3yEeMOTO B TAaHHOM JTabopaTopHOit padoTe
4acToTOMepa, MUHUMAaJIbHO HE00X0IMMOE BpeMsl cueTa
TCY. Usmepennas yactota curnaia: f=23591,70 I'a.
ITorpeniHoCTh M3MepeHus: 4acTOThl Of HE MPEBbIIIAET
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0,02 %.

10.0Onpenenuts, a 3aTeM U BEIOpATh U3 YKCIIA
BO3MOXKHBIX JIJISI HCTIOJIB3YEMOTO B IaHHOM
nabopaTopHOil paboTe YacToTOMEPa, MUHUMAIIEHO
HE00X0IMMOE YHCIIO YCPEIHAEMBIX IEPUOI0B N.
N3mepennsiii nepuop curnana: 1 = 43,180 mxc.
[TorpeutnocTs n3Mepenus nepuoaa o1 He npesbimaet 0,1
%.

11.0npenenuTh KaKoe H3MEPEHHUE TacT 00JIee TOUHBIN
pe3yiabTaT (MPAMOE U KOCBEHHOE) JIJIsi U3MEPEHHOTO
3HadeHus yactotel f= 59,178 kI'n. [Ipeanonaraeres,
YTO U3MEPEHHE MPOBOIUTCS HA UCIIOJIE3YEMOM B JIAHHOM
JabopaTopHOU paboTe YacToToMEpeE.

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTJIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: (5
Onucanue xapakmepucmuxu evlnonnenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BHICTABIISAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-9. KontpoabHoe 3aganue 5

®opmbl peaausanun: [Iposepka 3aganus

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHMs KOHTPOJBLHOIo MeponpuaTusa: KoHTponsHOE —MeponpusaTHe
IpeHAa3HAYEHO ISl OLIEHKHU JOCTH)KEHMsI OOyJarOLMMUCS YacTH 3aIUIaHUPOBAHHBIX PE3yJIbTaTOB
o0y4yeHMs 10 JUCHMIUIMHE W 3Tana (OPMHPOBAHUS 3alUIAHUPOBAHHOM KommeTeHuuu. IIpoBepka
BBITOJIHAETCS B TEUEHUH S5 THEH ¢ MOMEHTA C/1auu paboThl CTYIE€HTOM.

Kparkoe conep:kanue 3aaHus:

KoHTposibHOE MeponpusTHe HAampaBIeHO Ha OLIEHKY OCBOEHHUS KOMIIETSHITHI 10 BOIIPOCaM,
CBSI3aHHBIM C TeMOU “OCHOBHBIE MTOHATUS TEOPETUUECKOW METPOJIOTHH .
NHnuBuayanpHOE 3a/1aHHE COCTOUT M3 JIBYX BOIPOCOB HA 3HAHUS U OJTHOTO BOIIPOCA HA

YMEHHUS.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: OLEHMBATh NOTPELIHOCTH
pEe3yJIbTaTOB U3MEPEHUI

1.CnydaiiHasi HOTpeIHOCTh U3MEPEHUS HANPSKEHUS
pacripeiesnieHa 110 3aKOHY paBHOMEPHOH MJIOTHOCTH U
MMEET MaTeMaTH4eCKOe OKUIAHHE, PABHOE HYJIIO.
BeposiTHOCTB TOTO, UTO 3HAU€HUE OTPELIHOCTH
npessicuT 1,8 MkB, paBHa 0,2.

Onpenenure AUCIEPCUIO TOTPEHIHOCTH.
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2.CnyyaiiHasi IOTPENTHOCTh M3MEPEHHUS HANPSKEHUS
pacnpeziesieHa 110 3aKOHY paBHOMEPHOM IUIOTHOCTH.
3HA4YEHHS] MATEMAaTUYECKOTO OKUJIaHUSI U TUCIIEPCUU
MOTPEUIHOCTH PaBHBI COOTBETCTBEHHO 9 MB 1 27 MB2.
Ornpenenure BEpOSTHOCTh TOTO, YTO MOTPELIHOCTD HE
IIPEBBICUT 1O MOAYJII0 6 MB.
3.Cny4aitHas MOrpenIHoOCTh U3MEPEHUS HANPSIKEHUS
pacnpe/iesieHa 1o 3aKOHY paBHOMEPHOM IUIOTHOCTH.
W3BecTHBI BEPOATHOCTU TOTO, YTO 3HAYEHUE
norpemHocTy He npeBbicuT 200 u 300 MxB. Onu
COOTBETCTBEHHO paBHbl 0,25 u 0,5.
Onpenenure AUCIEPCUIO TIOTPELIHOCTH.
4.CnyyaiiHasi IOTPEUIHOCTh M3MEPEHHUS HAINPSIKEHUS
pacnpeziesieHa 110 3aKOHY paBHOMEPHOM IIOTHOCTH.
BeposTHOCTB TOr0, 4TO 3HaYEHUE NOTPEIIHOCTH HE
npesbicuT 100 MxB, paBHa 0,1. BeposTHOCTB TOrO, UTO
3HaueHue norpemHocty npessicut 500 MxB, Toke paBHa
0,1.
Onpenenure MaTeEMaTUYECKOE OXHJIaHNUE OTPELIHOCTH.
5.CiyuyaiiHas IOrpeUIHOCTh U3MEPEHMsI HAIIPSHKECHUS
pacnpesiesieHa 1o 3aKOHY PaBHOMEPHON IUIOTHOCTH.
HwxHss rpanuna uHTEpBasia pacpeieeHus UMEeT
HyJieBoe 3HaueHue. CpeHeKBaIpaTHIECKOE 3HAUCHHE
paBHsietcs 3,5 MkB.
Onpenenure BEpOATHOCTb TOTO, YTO MOTPEIIHOCTD HE
BBIMJIET 3a Mpeesbl uHTepBania [6...15] mxB.
6.CitydaiiHasi HOTPEIIHOCTh W3MEPEHUS HAIPSKEHUS
pacnpezesieHa o 3aKOHY paBHOMEPHOM TUIOTHOCTH.
N3BecTHBI 3HaY€HUSI IJIOTHOCTHU BEPOSITHOCTH U
MaTEMaTHYECKOT0 OKUIAHMS: COOTBETCTBEHHO 2MB-1 n
—100 mkB.
Omnpenennure BEpOATHOCTb TOTO, YTO 3HAYCHHE
MOTPEIIHOCTH 10 MOy o peBbicuT 100 MkB.
7.CitydaiiHasi HOTpeIHOCTh U3MEpPEHUS HanpskeHus D
pacnpezeneHa 1o 3akony CHMIICOHa ¢ MaTeMaTUYECKUM
OKUJAHUEM U CPEIHEKBAIPATHUECKUM OTKIOHEHUEM
paBHBIMH cOOTBETCTBEHHO HYN0 U 0,4 MB.
Omnpenenure BepoATHOCTh nonananus D B uHTepBan [—
1,0 mB; 1,0 mB].
8.CiyuaiiHas IOrpeIHOCTh U3MEpPEHUS HanpskeHus D
pacmnpenenena no 3akony Cumrncona. Maremarudeckoe
oxxunanue D paBHseTcs Hymo. BeposTHOCTB TOTO, 4TO
DY > 0,9 MmB, paBusiercs 0,01.
Omnpenenure MakCHMaabHO BO3MOXKHOE 3HadeHue D.
9.CnyyaifHast TOTPENIHOCTh U3MEPEHUS HApsuKeHus D
pacnpezeneHa no 3akony Cumicona. Maremaruueckoe
oxxunanue D paBHseTcs Hyno. MakcuMallbHOE 3HAYEHHE
IUIOTHOCTH BEPOSITHOCTH paBHsieTcs 4 MB-1.
Omnpenenure Aucnepcuo norpeumrHocty D.
10.CiyuaitHast IOrpenIHOCTh U3MEPEHMsI HanlpskeHus D
pacnpeneneHa no 3akony Cumrcona. Ee makcumanbHoe
3HaueHue pasHsercs 2,0 MB. MaremaTnueckoe
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OKUJIaHHE MOTPEIIHOCTH PaBHAETCS HYIIO.

Omnpenenure BepOATHOCTh Momnaaanus D B uHTEepBan [—
1,0 MB; 1,0 MB].

11.BonasT™MeTpom Kiacca TouHoctH 0,5 ¢
nuamnazonoM nokasanwmii (0...0,3) B, co mkano#u,
conepskauieit 150 neneHuil, U BXOJHBIM COIPOTUBIIEHUEM
He MeHee 10 kKOM B HOpMaJIbHBIX YCIOBHSX U3MEPSIETCA
HaMpsKEHNE TTOCTOSHHOTO TOKa Ha 3a)KUMax
HMCTOYHUKA, MMEIOIIEr0 BEIXOAHOE CONPOTUBIICHUE HE
6omnee 100 Om. C okpyrierunem o 1 men. mo mkane
caenad orcuet: 131 men.

[IpeacraBbTe pe3ynbTaT U3MEPEHUS C YKA3aHUEM
MOTPEIIHOCTH sl TOBEPUTEIbHON BEPOSTHOCTH,
paBuoit 0,95.

12.BoasT™MeTpom kimacca touHoct 0,5 ¢
nuanazoHoM usmepenui (0...100) B u BxoaHbM
conpotusieHueM oT 90 1o 110 kOm B ycnoBusix,
OTIIUYAIOIINUXCS OT HOPMATBHBIX TOJBKO TEMIIEPATyPOH,
3HaueHue KoTopoi cocraiseT 35 oC, uzMmepsercs
HaMnps>KeHHE TTOCTOSTHHOTO TOKa Ha 3a)KUMax
HMCTOYHHMKA, UMEIOIIETO BBIXOJHOE COMPOTHUBIICHUE,
paBHoe 10 kOm. M3MepeHHOE 3HaYEHHE COCTABIISAET
50,0 B. IlorpemHocts OTCUUTHIBAHUS IPEHEOPEIKUMO
Masna.

[IpencraBbTe pe3ynbTaT U3MEPEHUS C YKA3aHUEM
MOTPEIIHOCTH sl TOBEPUTEIHHON BEPOSTHOCTH,
pasuoit 0,99

13. BonpT™meTpoMm kitacca ToyHocTH 0,2 ¢ quanazoHoM
n3mepenuit (0...1)B, co mkanoii, conepxkameit 200
JIeJIeHUH, ¥ BXOJHBIM COMTPOTUBIIEHHEM, PaBHBIM 5 KOM
B HOPMAJIBHBIX YCIIOBUSX U3MEPSICTCS HAIIPSHKCHHE
MOCTOSIHHOTO TOKa Ha 3aKMMax MCTOYHHKA, UMEIOIIETO
BbIXO/IHOE conpoTuBieHue ot 50 1o 100 Om. C
OKpyrjieHueMm o 1 nen. no mkane caenan orcyet: 100
Jell.

[IpencraBbTe pe3yabTaT U3MEPEHUs C YKa3aHUEM
MOTPEUTHOCTH JIJIsl JOBEPUTEITLHON BEPOSITHOCTH,
paBuoit 0,95.

14.ITudpoBbiM oMMeTpoM kiacca Tounoctd 0,02/0,01 ¢
nuarnazoHoM umepenuii (0...200) Om B ycnoBusIX,
OTIIUYAOIINXCS OT HOPMATBHBIX TOJBKO TEMITIEPATyPOH,
3HaueHHe KOTOopoi coctaBisieT 28 oC , u3Mmepsercs
COTIPOTHUBIIEHNE 00BEKTA, COSTUHEHHOTO C TPHOOPOM
JIBYXIPOBOAHOM JMHUEH CBsi3H. COMPOTUBIICHHE
KaXJ0ro u3 npoBoaoB He npesbimaet 0,05 Om.
N3mepennoe 3Hauenue cocrasisier 150,00 Om.
[IpencraBbTe pe3ynbTaT U3MEPEHUS C YKA3aHHUEM
MOTPEIIHOCTH sl TOBEPUTETHHON BEPOSTHOCTH,
pasuoit 0,99.

15.AMniepmerpom kitacca TOYHOCTH 2,5 ¢
nuarnazonoM usmepenui (0...300) A, co mKanou,
conepskarnieit 30 neneHuid, M BXOJAHBIM COMTPOTUBICHUEM,
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paBHbiM 0,01 OM npu Temnepatype 25 oC usmepsercs
TOK UCTOYHHMKA, MMEIOIIEr0 BHIXOIHOE COMPOTUBIIECHUE
He meHee 0,25 Om. C okpyriieHueM 10 1xaen. o mkaie
caenal orcuet: 25 aen. HopmanbHas 0061acTh 3HaYCHUN
temMriepaTypbl amnepmerpa — (20 + 5) oC.
[IpeacraBbTe pe3ynbTaT U3MEPEHUS C YKA3aHUEM
MOTPEIIHOCTH ISl IOBEPUTEIHHONU BEPOATHOCTH,
pasuoii 0,9.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIICCTBEHHO BEPHO

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEeKYTOUHOM aTTecTaluM: 3a4ET C OLIEHKOU
IIpumep Onsiera
bunera Her.
IIpouenypa npoBenenust

OueHka ompeaensercs IO pe3ysibTaTaM YyCIIeBa€MOCTH CTY/ACHTa B TEUYEHHE CEeMecTpa B
cootBeTcTBUU C [lososkeHreM 0 OayuTbHO-PEeHUTHHTOBOM cuctemMe s cryaeHToB HUY «MDOU» Ha
OCHOBAHHUU CEMECTPOBOU COCTABIIAIOILECH.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenuunst/Muaukarop: UJI-1lonk-6 Beibupaer cpeacrsa usmepenus, IpoOBOAUT U3MEPEHUS
IEKTPUICCKUX U HEJICKTPUUCCKHUX BEIIMUMH, 00padaThiBaeT pe3yabTaThl U3BMEPCHHUN U OIICHUBACT
UX MOTPEIIHOCTh

Bomnpocel, 3axanus
1.YTto Takoe abCcoIFOTHAS MOTPEIIHOCTh?
2.YT0 Takoe OTHOCHUTEJIbHAS MOTPEIIHOCTh?
3.Yro Takoe npuBEIEHHAs IOTPEIIHOCTh?
4.Yem paznuyaroTcs Juana3zoH OKa3aHUW U AMana3oH U3MepeHuit?
5.YTto Takoe HopMHpYyOLee 3HaUCHHE?
6.0mpeneneHre OCHOBHOM MOTPEUTHOCTH.
7.0mnpeneneHue JONOIHATEIBHON OTPEIIHOCTH.
8.UTo Takoe HOpMaJIbHbIE YCIOBUS?
9.Yto Takoe paboune ycnoBus?
10.Onpenenenne kiacca TOYHOCTH CPEACTB U3MEPEHUH.
11.Kakue TeXHUYECKUe Cpe/iCTBA OTHOCATCS K CPEeICTBAM U3MEPEHU?
12.Kakue BBIBOBI JENAOTCS MTOCIIE MMPOBEIACHUS TTOBEPKU U3MEPEHUI?
13.Kak 10JIKHBI COOTHOCUTBCS ITOKA3aTENN TOUHOCTH STAJIOHHOTO U IIOBEPSEMOTIO CPECTB
U3MEpEeHUit?
14.KakoBbI paBuia OKpYIJIEHHs 3HAUEHUS IOTPELIHOCTEN?
15.Yto Takoe eAMHCTBO U3MEPEHUM?
16.Imeem 1Ba BOoJIbMETpA:
1. Kn.t. 1,0; quanason nokazauuii 0-30B;
2. Kn.t. 0,5; nuama3on noka3anuii 0-150B.
N3mepsiemslii curaan npuMmepHo 10B.
Kakoii BoinbT™MeTp npoBenieT 0osiee TOuHbIe U3MEpEeHHs?
17.Haiitu npenenbHO-10MyCTHMbIE OTPENTHOCTH JJI1 H3MEPUTENILHOTO Nprudopa

IIpenensHo-gonycrumoe | IIpenenbHo-go0mycTUMOE
Jnanazon 3HaYeHHE OCHOBHOM 3HaYE€HHE OCHOBHOM
Kiacc Tounoctn . TToka3anue o .
HoKa3aHWH a0COJIIOTHOM OTHOCHUTEIIBHOM
MOTPEUIHOCTH MOTPEUTHOCTHU
0,1 20B 10B
1,0 o
’ 10B 5B
OTHOCHUT.IIOTPEIIL.
0,2/0,1 100B 50B
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18. BosibTMeTpOM KJ1acca TOYHOCTH A € AMANa30HOM TMOKa3aHuii B 1 BXoMHBIM
COHpOTI/IBJIeHI/IeM C HpOBOIII/ITCSI I/I3MepeHI/Ie HaHpﬁ)KeHI/ISI. COHpOTI/IBJIeHI/Ie NCTOYHHKA

curHana aexuT B auana3oHne ot 0 go D. Temneparypa Bo3zayxa MmoxeT Ob1Th 0T +20°C 10 E °C.

TemnepaTypHasi HOIrPELIHOCTh BOJIBTMETPA paBHA MOJIOBUHE OCHOBHOM Ha Kaxkasle 10°C.

[Tokxazanue BosnbT™METpa paBHO F.

[TpencTaBuTh pe3yiabTaT U3MEPEHUS C BEPOSTHOCTBIO P=1.

I/ICXO[[HBIG JaHHBIC B 3a/JaHHUH:

A

B

C

D

E

F

15

15B

50kOm | 5

kOwm | +30rpan

10B

19. BoapTMeTpOM KITacca TOYHOCTH A C IMANa30HOM MOKa3aHui B 1 BXOTHBIM
conpotuBiieHreM C NpoBOAUTCS U3MEpEeHUE HaNpskeHUsl. CONMpOTHUBIICHUE HCTOYHUKA

curHana nexut B auana3one ot 0 no D. Temneparypa Bo3zayxa moxeTt ObiTh oT +20°C g0 E °C.

TemnepaTypHasi HOrPEUTHOCTh BOJIBTMETPA paBHA MOJOBHHE OCHOBHOM Ha Kaxkasie 10°C.

[Toxazanue BosbT™METpa paBHO F.

[IpencraBuTh pe3yiabTaT U3MEPEHUs C BEpOSTHOCTHIO P=1.

HcxoaHble JaHHBIE B 3aJaHUU:

A

B

C D

E

F

0,2

15B

20xkOm

1xkOMm

+40rpan

10B

20. BonpTMETpOM KiTacca TOYHOCTH A C TMAINa30HOM IMTOKa3aHuii B 1 BXOTHBIM
conpotuiienneM C MpoOBOIUTCS U3MepeHHe HanpsbkeHus. COnpoTHBICHHE HCTOYHUKA

curHana nexut B auana3one ot 0 no D. Temneparypa Bo3zayxa moxeTt ObiTh oT +20°C 1o E °C.

TemnepaTypHas NOrpelIHOCTh BOJIbTMETPA paBHA MOJOBUHE OCHOBHOM Ha Kaxapie 10°C.

[Toxazanue BosbT™METpa paBHO F.

ITpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCTHIO P=1.

HcxonHble JaHHBIE B 3aJaHUM:

A

B

C

D

E

15

150B

50 kOm

1 kOm

+15rpag

100B

21.Yto Takoe npsaMoe usmepenue?
22.YT0 Takoe KOCBEHHOE H3MepeHue?

23.Hy>XHO 71 IPOBOJUTH pacyeT pe3yJsibTaTa Mpu MpsIMOM U3MEPEHUU?
24 Hy>XHO 11 IPOBOJUTH PACUYET PE3yJIbTaTa IIPU KOCBEHHOM U3MEPEHNN?

26.

27.

[laHo:

Haitn:

llaHo:

HanTu:

JlaHo:

Haitn:

V: . U=300B; 0,1/0,05; Ux=100B;
R: R;=100 xOm; 0,05/0,02; Ryx=20 xOm;
Pysui Do} Bno
2. 3amava; _m3meperne P mo P=I*R

A I,=2 A, 1,5; Iy=2 A;
R: R;,=1000 Om; 0,2; Ryx=500 Owm;
Pusu’ B3 60

5.3amaua: m3Mepenne R, mo R,=Ry|| R,
R: R, =10 kOm; 6=0,2/0,1; Ry=5 xkOm;
R: Ry=1&OmM; y=0.2; R,=0,5 kOm;

R

8,

wamt 8ol Gno

mMepenne P mo P=UZ2/R
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6.3amawa: m3Mepenne cos(q) mo cos(¢) =P/UI

Daro: V:  _U=10B; 0,5/0,2; Uy=5B;
A =100 MA; L.t Iy =25 MA;
P: P,,=250 MBr: 0,5/0,1: Py=75 MBT:
HaliTh:  cos (@) yaus Anoi &

no

28.

29.Kak MoBbIIIaeTcss TOYHOCTh B IIUGPOBBIX U3MEPUTEIBLHBIX TPUOOpax ¢
MUKpoOIIpoLeccopamu?

30.CtpykrypHas cxema HU(POBBIX YACTOTOMEPOB.

31.Ha Bxone BepTUKaIbHOTO OTKJIOHEHHS Y DJIO neicTByeT CHHYCOUIadbHOE HAMPSHKEHUE.
Ha Bxoze ropuzonTanbHoro otkiionenus JJ10 neicTByeT HanpsHKeHUE, MPECTaBICHHOE B
3agaHuu. ['enepaTop pasBeptku DJIO BBIKIIIOYEH. Haiitu n3o0paxeHue Ha SKpaHe
9J10.

h ¢4

A !
I \ /1(' \// -
-

32.Ha Bxone BepTHKanbHOro otkioHeHus Y DJIO aeicTByeT CMHyCOUJalbHOE HaPsKEHUE.
Ha Bxozae ropuzoHTasbHOTO OTKIOHEHUS DJIO AeiicTByeT HaNpsKeHHE, IPEICTaBICHHOE B

3aganuu. ['eneparop pazseptku JIO BBIKIIOUYEH. Haiitu n3o0pakeHne Ha SKpaHe
9J10.

AY -l A

FA ~ :

<,
N

> —
lo - Nyr 2T +

33.IIpoBoKM IIpH HOPMaJIbHBIX YCIOBUSAX MOBEPKY LIU(PPOBOTO BOJIBTMETPA KJIacca TOUHOCTH
2,5/1,5. Pe3ynbTarsl HCOBITAHHN HH(PPOBOTO BOJIBTMETPA B KOHTPOJIBHBIX TOYKAX JHAIa30Ha
W3MEpEHUI IpUBEACHbI B TAOIHIIE.

[TpuHATH pemieHne o roJHOCTH npudopa K aanbHel skcryataunu — l'ogen/He roaen

KoHTpoJibHBbIE TOUKH AWaNa30Ha u3Mepennii, B 0,000 | 5,000 | 10,000 | 15,000 | 20,000

JelicTBUTEILHOE 3HAYEHHE H3MepsieMoii Besimuunbl, B | 0,171 | 5,283 | 9,739 | 14,781 | 19,689

AO0COJIIOTHBIE IOTPelIHOCTH, B

34.VICTOYHUKY MOTPEIIHOCTEN HU(POBBIX YaCTOTOMEPOB.

35.ALII ko10-UMITyJIbCHBIE, CTPYKTYpPHAs CXeMa, TOUHOCTb, OBICTpOEICTBHE.

36.1ImeeM MarHUTOANEKTPUUECKUN N3MEPUTEIBHBIA MEXaHU3M C TOKOM IOJHOT'O OTKJIOHEHUS
ImoJIH. 0TKJI., HOMUHAJIBHBIM COITPOTUBIICHHEM OOMOTKH paMKu Rpamkm, npeaenbHbIM
OTKJIOHEHUEM COTIPOTUBIIEHUSI OOMOTKM paMKU OT HOMHUHAJILHOTO 3HaueHUs 00,11, Rpamku .
PaccunTath 3HaueHne 100aBOYHOIO CONPOTHBIEHUS R10o0aB 11 noxydeHus BOIbTMETpa C
nuanazoHoM nokazanuit 0-Unopm. [IpenenbHoe 0TKIIOHEHHE 3HAUSHHST JTOOaBOYHOTO
CONPOTHUBIIEHNS OT HOMMHAJIBHOTO 3HA4eHUs 00, 100aB.

Haiitu npenenbHoe 3HaU€HNE OCHOBHOM MOTPEIIHOCTH BOJIBTMETPA 00,11, BEI3BAHHOMN
OTKJIOHEHUSIMU conpoTuBiaeHni Rpamkn 1 R1o0aB oT HOMUHANBHBIX 3HAYEHUN.
Pe3ynbraThl BHECTH B Ta0uIUILy.
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InoJiH. oTki1. | Rpamku | 60,1, Rpamku | 0-Unopm | Rno6ae | 60, 1006aB | do,nn

0,1 MA 1xkOM 5,0% 10B 0,05%

37.1ImeeM MarHUTOIEKTPUUECKUN U3MEPUTEIBHBI MEXaHU3M C TOKOM IOJHOI'O OTKJIOHEHUS
INmoJIH. OTKJI. , HOMUHAJIBHBIM COIIPOTHBIIEHHMEM OOMOTKH paMKku Rpamku, npenensHbIM
OTKJIOHEHUEM COTIPOTUBIICHUSI OOMOTKM paMK{ OT HOMHUHAJILHOTO 3HaUYeHUs 00,11, Rpamku .
Paccunrars 3HaYEHME IIYHTUPYIOLIETO CONPOTUBIEHU RuIyHTa U1 ITOJTydeHus: amnepMerpa
¢ nuanasonom nokazanuii O-Inopm. IIpenensHoe OTKIOHEHNE 3HAYCHUS IIYHTUPYIOIIETO
COINPOTHBIICHUSI OT HOMMHAJILHOI'O 3HAa4Y€HUs 00, LIYHTA.

Haiitu npenenbHoOe 3HaU€HNE OCHOBHOM MOIPEIIHOCTH aMIIEpPMETpa §0,I1, BBI3BAHHON
OTKJIOHEHUSIMU cONpoTuBIeHUN RpamMkn 1 RuryHTa OT HOMMHAIBHBIX 3HAaYEHUI
Pe3ynbraTsl BHECTH B TaOIHUILy.

InoJiH. oTkia. | Rpamku | 60,1, Rpamku | O- Inopm | Rinynra | 6o, myHra | do,n

1IMA 1xkOM 0,05% 10A 0,05%

38.Ycunutens ¢ nocaen0BaTeIbHON OTPULIATEIbHOW 00PaTHOM CBSA3bIO MO HAIPSYKEHUIO C
koadunmentom ycunenus Ky = K/(1+Kp), rne K- HomuHansHbIi K03 OUIUEHT YCUICHUS
COOCTBEHHO YCHJIUTEIS, [} — HOMUHAIBHBINA K03()(DUIIMEHT iepeaayn 3BeHa 00paTHON CBS3H.
[IpenenbHBIE OTHOCUTENBHBIE 3HAUCHUSI OTKIIOHEHHUH OT HOMUHaNIBbHBIX 3HaYeHni K u f: 6 K,n
u Of,nm ykaszansl B Tabnuie. Halitn HomunaneHoe 3HaueHne Ky u npenenbaoe otkinonenne Ky
OT HOMHUHANILHOTO 3HaueHus OKy,N, BEI3BaHHOE OTKIIOHEHUSIMU OT HOMHHAJIBbHBIX 3HaueHu K

u .

PesynbTarsl BHECTH B TabuuLly.

K B oK,n op,n Ky | 6Ky,n

10 000 | 0,0001 | +/- 1% | +/-0,1%

39.McTOYHMKY MOTPELIHOCTEN pe3yIbTaTOB U3MEPEHUI aHaJIOTOBBIX OCHIILIOrpadoB.
40.VICTOYHUKY TIOTPEITHOCTEH Pe3yIbTaTOB U3MEPEHUH MHU(PPOBBIX OCIAILIOTPAgOB.

41.Kak npoBoIUTCS KaaMOpPOBKA aMILTUTYABI U JUIUTEILHOCTH B ociMiuIorpadax?

42.AIII ¢ 1ByXTaKTHBIM UHTETPUPOBAHUEM, CTPYKTYPHAsl CXeMa, TOUHOCTb, OBICTPOJICIICTBHE.
43.Kak npoBoaNTCS U3MEPEHUE MIHOBEHHBIX 3HAYEHUI U JUINTEIBHOCTH HCCIIEAYEMOTO
curHana’?

44 Krnacc TOYHOCTH LIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB?

45.IlorpemHocTb TUCKPETHOCTH U3MEPUTEIBHBIX PUOOPOB.

46.Metonbl ananoro-u¢posoro mnpeodpazosanus (ALIT).

47. ALl BpeMs-UMITyJIbCHBIE, CTPYKTYpHasl CXeMa, TOUHOCTb, OBICTPOEICTBHE.

48.ALIT yacTOTHO-UMITYJILCHBIE, CTPYKTYpPHAsi CXeMa, TOUHOCTh, OBICTPOJICHCTBHE.

49.A1IT xog0-UMITYTBCHBIE, CTPYKTYpHAs CXeMa, TOUHOCTh, OBICTPOICHCTBHE.
50.I'eneparop pa3BepTKH B aHAIOTOBBIX OCIMIUIOrpadax, Ha3HaYeHUE, CBOICTBA, HCTOUHUKHU
MTOTPEUIHOCTEM.

51. Yem cucrematnyeckas MOTPELIHOCTh Pe3yiIbTaTa U3MEPEHHsI OTIMYACTCS OT CITydaifHOU?
52.YT10 Takoe NJOBEPUTEIbHBIN HHTEPBAJ U JOBEPUTEIIbHAS BEPOATHOCTD?

53.IIpuBenuTe npuMepsl CUCTEMATUYECKUX U CIIy4alHBIX TOTPEIIHOCTEN?

54 Ilpumepsl 3aKOHOB pacHpPEICIICHUS CIYYaHBIX MOTPENTHOCTEN: 3aKOH PABHOMEPHOI
IUIOTHOCTH, HOPMAaJIbHBIN 3aKOH .

55.Kak MO’XHO CyMMUPOBaTh HE3aBUCUMBIE CITyJIaifHbIC BETUINHBI?

56.Kakoii BBIBOJ ie7aeT LEHTpaIbHAs NPEelIbHAs TeOpeMa TEOPUH BEPOSITHOCTEN?
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.AGconroTHAs TOTPEUTHOCTh B KJIACCUYECKON METPOJIOTUN ONPEIEseTCs iU 0003HaYaeTCs
KaK:
OTtBeTsI:
A)X-Xub) Xu—-XB)=(X-Xn)
Bepnwiii otBet: A,B
2.A06COMOTHAS TOTPEIIHOCTD B KIIACCHUECKOM METPOJIOTUN 0003HAYACTCS KaK:
OTtBeTsI:
A)=(X—-Xn) B)AB)d
Bepnwsiit otBet: A, b
3.0THOCHTEIbHASA OTPEIIHOCTD B KJIACCHYECKON METPOJIOTUH 0003HAYAETCS KaK
OTtBeTsI:
A) = (X - Xu) B) 100¥*A/X (%) B) |Xu - X|
Bepnwsiit orBet: b
4.1lpuBeneHHast MOTPEUTHOCTh 0003HAYACTCS KaK:
OTtBeTsI:
A) v B) Xu— X B) 100*A/XN (%)
Bepnwsiii otBet: A, B
5.3anummuTte pe3ynbrar 47,11*10-9B ¢ ucnonb3oBaHUEeM JTOJTBHBIX WM KPATHBIX €IMHHMII.
OTtBeTsI:
A) 47,11 uB b) 47,11 MB B) 47,11 Hs
Bepnsiit otBeT: A
6.3anmummTe pe3yapTar ¢ UCIOJIb30BAaHHEM KPATHBIX HIIH TOJBHBIX equHuUIl: 9,15%106 Om
OTtBeTsI:
A) 9,15 xOwm B) 9,15 MOwm B) 9,15 MOM
Bepnwsiit orBet: b
7.K snextpuueckuM Gpu3nYecKUM BeTHIYUHAM OTHOCSTCS:
OTBeTsI:
A) Tok b) unaykruBHocts B) naBnenue
Bepnslii otBeT: A, b
8.Bribepute HEBEPHVY1O 3anucsk orsera.
OTBeTsI:
A) 1=(20,004+0,015)mA;P=1 b) C=(73,4+3,7)n®;P=1 B) L=(5,79+0,125)mxI'n;P=1
Bepnsiit orBet: B
9.Bri6epute BEPHVIO 3anuce oTBera.
OTBeTsI:
A) 0=(57,8+1,34)°C;P=1 b) U=(11,75+0,29)B B) R=(1174+10,15)xOm;P=1
Bepnsiii otBeT: A
10.0OTHOCHTENBbHAS TOTPEIIHOCTh 0003HAYAETCS KaK:
OTBeThI:
A) 0 b) Xu — X B) 6=100*A/X (%)
Bepnslii oTBeT: A, B
11.ITorpemHOCTh pe3yapTaTa U3MEPEHHS MOKET COIEPKATh CIEYIOIINE COCTABISAIONINE:
OtBeThI:
A) ocHoBHYIO b) ciiywaitnyro B) 00bekTHBHYIO
Bepnpnlii otBeT: A, b
12.Kakue morpeniHoCTH CIIeAYeT YIeCTh MPH UCIOIB30BAHUN MYJIBTUMETPOB B PEIKUME
M3MEPEHUS HANPSKEHHs Ha IOCTOSIHHOM TOKE?
OtBerTsI:
A) unctpymenTanbnyio b) okpyrienus B) vacrotHyto
Bepnsiii otBeT: A, b
13.Knacc TOUHOCTH ITOKa3bIBAET:



OTBeThI:
A) TlpenenbHO-TONYCTUMYIO MPUBEACHHYIO MOTPEITHOCTD
b) MaxkcuManbHO BO3MOXKHYIO IIOTPEILIHOCTD B3aUMOJIEHCTBUS
B) IIpenenbHO-A0MYCTUMYIO METOJUYECKYIO TOTPEIIHOCTh
Bepuriit otBeT: A
14.0OcHOBHast HOTPEUIHOCTb- 3TO MOTPEIIHOCTD MPH:
OTBeTHI:
A) HopmanbHBIX yCIIOBHSIX
b) Pabouux ycnoBusx
B) VYcnoBusx xpaneHus
Bepuriit otBeT: A
15. lononHuTENbHAS NOTPEMIHOCTD — UMEET MECTO IPU:
OTBeThI:
A) HopmanbHBIX yCIIOBHSIX
b) Pabouux ycnoBusx
B) VYcnoBusx xpanenus
Bepnpsiii otBet: b
16.Y10 MOKeT BbI3BaTh AOMOIHUTENBHYIO OTPEIIHOCTD IPU U3MEPEHUHN HAIIPSIKEHUS
OTBeTHI:
A) Temmneparypa
b) CocrosiHue 310pOBbs dKCIIEpUMEHTATOPA
B) HenpaBuibHOe nokI0YeHHE BOJIBTMETPA K UCTOUHUKY U3MEPEHUS
Bepnriii otBeT: A
17.1Ipsimble U3MEpeHUS:
OTBeTHI:
A) DKCIEPUMEHTATOP PACIIONIOKEH MPAMO MEPE] OTCUETHBIM YCTPOUCTBOM CPEICTBA
U3MEPEHUU
b) Pe3ynprar nony4aercs HEMOCPEACTBEHHO U3 ONBITHBIX JAHHBIX
B) ITorpemHoCTh NPSIMBIX U3MEPEHUN NPSMO-TIPONIOPIIUOHAIBHA H3MEPSIEMON BEIIMUNHE
Bepnsiit otBet: b
18.KocBeHHbIE U3MEPEHMUS:
OTBeTsI:
A) DKCIepUMEHTATOP PACOI0KEH HEYAOOHO OTHOCUTENIBHO OTCYETHOTO YCTPOMCTBA
CpeICTBA U3MEPEHUI U BBIHYX/ICH MOJIb30BAaThCs BCIIOMOTATeIbHBIMU CPEICTBAMU, YTOOBI
OTCUUTATh PE3yJIbTaT

b) Pe3ynbraT HaX0AUTCA Ha OCHOBAHUU U3BECTHOM 3aBUCHUMOCTU MEXAY PE3yJIbTaTaMu
MPSAMBIX U3MEPEHUN U HICKOMOW BEIMYNHOMN
B) Pe3ynbraT n3mepeHus o0s3aTeIbHO CPABHUBACTCS C PE3Y/IbTATOM O0Jiee TOUHOTO

CpEICTBA U3MEPEHU I
Bepnsiit otBet: b
19.EnuHCTBO M3MEPEHUH 3TO:
OTBeThI:
A) Bce U3MepeHus MPOBOAIT OAHUM U TEM K€ IPUOopoM;
b) u3Mepenus mpoBOJSAT B OJHOM MECTE;
B) pe3ynbTaThl H3MEPEHHI BRIPAXKEHBI B TIPOU3BOJIBHBIX €IMHHIAX (DU3UICCKUX BEITUYHH,
I') pe3ynbTaThl U3MEPEHUI BBIPAXKEHBI B y3aKOHEHHBIX €/IMHUIIAX U3MEPEHUI;
J]) mOTpemHOCTH U3MEPEHHI YKa3aHbl 0053aTeIbHO B a0COIFOTHOU (hopMme.
Bepnsiit oteT: I'
20.K kakomy BUY U3MepPeHH MOKHO OTHECTH U3MEpPEeHNe BOJILTMETPOM HATIPSIKEHUSI:
OTBeTsI:
A) mpsimoe;
b) xocBenHoe;
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B) coBokymnHoe;
I') coBmMecTHOE;
Bepuriit otBeT: A

II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTa BeIIOJIHEHA B paMKaX "TPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHas 4acTh 3aJ[aHus BBITIOJIHEHA BEPHO.

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy
Onenka onpenensercsa IO Ppe3ylbTaTaM yCIIEBa€MOCTH CTyAE€HTa B TEUEHHE CeMecTpa B

cootBeTcTBUU C [lonoxkennem o GamIbHO-pEHTHHIOBOM cucteme it cryaentoB HUY «MOW» Ha
OCHOBAaHMH CEMECTPOBOM COCTABJISIOIICH.
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