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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 mpoBOIUTE U3MEPECHHS JICKTPUUECKUX U HEAICKTPHUICCKUX BEIIMUNH
OPUMEHHUTEIBHO K 00bEeKTaM Mpo(ecCHOHANBHOM NesITeIbHOCTH
NJI-1 BeiOupaet cpenctBa u3MepeHusi, IPOBOJUT U3MEPEHUS IEKTPUUECKUX U
HEDJICKTPUYECKUX BETMYMH, 00pabaThiBaeT pe3yabTaThl U3MEPEHUN U OLICHUBAET MX
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. KourponbHoe 3ananue 4 (KonrponpHas pabora)

Dopma peanuzanuu: CmemmanHas Gopma
1. 3amuTa nadoparopHoit padotsl 1 (KomnokBuym)
2. 3amuTta nabopatopHoii padotsl 13 (Komnoksuym)
3. 3amuTa nadboparopHoit pa6otsl 5 (Komnoksuym)
4. 3ammra naboparopHoii paboTsl 6 (Kosoksuym)

BPC aucuunjanubl

4 cemectp

Beca KOHTpOIBbHBIX MepoNIpusATHil, %

WNHupekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-

Paznen nucuuruinHel KM: 1 5 3 4 5 5 2 3

Cpox KM: 4 8 12 16 11 13 14 15

OO1ue MoHATUS METPOIOruu. TepMUHBI
u onpenenenus. [lorpemHoctn
U3MEPECHU.

OO61re NoHATHUS METPOJIOTHH. TepMUHBI
u onpenenenus. Ilorpemnoctu + +
WU3MEPEHMI.

OO0m1as XxapakKTepUCTUKA aHATIOTOBBIX
DIIEKTPON3MEPHUTETBHBIX YCTPONCTB

OO0m1as XxapaKTepUCTUKA aHATIOTOBBIX
DIIEKTPON3MEPHUTETBHBIX YCTPONCTB

OO61mas xapakTepucTuKa HHU(PPOBBIX
HIIEKTPOU3MEPUTENIbHBIX YCTPOUCTB




OO6m1as xapakTepucTruka UG pPOBBIX
AJIEKTPOU3MEPUTENIBHBIX YCTPOUCTB

N3MepeHne TOKOB U HaNpsHKEHU I

N3MepeHne TOKOB U HaNpsHKEHU I

N3mepenne napameTpoB LEeil
MOCTOSIHHOTO U MEPEMEHHOT0 TOKa

N3mepenne napameTpoB LETei
MOCTOSIHHOTO U MIEPEMEHHOT'0 TOKa

H3MepeHHe MOINHOCTHU U SHEPTHUU

N3mepeHne MOIHOCTH U SHEPIUU

HccnenoBanue (opMbl CUTHAIOB

HccnenoBanue (OpMbI CUTHAIOB

N3mepenne yacToTsl U yria casura ¢as

N3mepenne yacToTsl U yria casura ¢as

Bec KM:

15

10

10

10

15

10

15

15

$O6m1as yacts//1s1 MPOMEKYTOUHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-6 N -lonk-6 BriGupaet | 3naTh: Kontponbnoe 3ananue 1 (KontponsHas pabota)
CpencTBa U3MEpEeHUs, | MOTPEIIHOCTA U3MEPEHHIH, KonTponbnoe 3aganue 2 (KontponbsHas pabora)
IIPOBOAUT U3MEpPEHUs | KiacCupUKaIms, (OpMbI KonTpoasHoe 3ananue 3 (KonrpoabpHas pabora)
ANEKTPUUECKUX U | HOpPMUPOBAHUS, CIIOCOOBI KonTponbnoe 3ananue 4 (KontponbsHas pabora)
HERJIEKTPUUYECKUX BEJIMYMH, | OLEHKU IOTPEIIHOCTEN 3amura maboparopHoii padotsr 1 (Kosmoksmym)
oOpabaTbeiBaeT pe3yabTaThl | U3MEPEHUN 3amuTa naboparopuoit padotsl 5 (KomnokBuym)
M3MEPEHHUI U OLIEHUBACT UX | OOIIYIO XapaKTEPUCTHKY, 3ammuTa JrabopaTopHoii padoTsl 6 (KomumokBuym)
MOIPELIHOCTh NPUHLUI JEHCTBUS, 3amuta naboparopuoit padotsl 13 (Komioksuym)
KOHCTPYKIIMIO aHAJIOTOBBIX U
U (HPOBBIX
AIIEKTPOU3MEPUTEITBHBIX
YCTPOWCTB

METO/bI U OCOOEHHOCTH
WU3MEPEHUS IJIEKTPUUECKHUX U
HEIJIEKTPUIECKUX
(bu3MYECKUX BEIUYUH
YMerts:

MIPOU3BOIUTH BBIOOP CPEICTB
W3MEPEHHI B 3aBUCUMOCTH
OT XapaKTEepPUCTUK
HCCTIEYEeMBIX BEJIMYNH
OLICHUBATh MOTPEITHOCTH
pe3yJIbTaTOB U3MEPEHUI
JKCILTyaTUPOBATh CPEICTBA
W3MEPEHHI B COOTBETCTBUU




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 JUCHUIUIMHE W 3Tana (OPMHPOBAHUS 3aIUTAHMPOBAHHOM KomreTeHuuu. lIpoBepka
BBINOJIHAETCS B TEUEHUH 5 JTHEH ¢ MOMEHTa c1ayu 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 3HAHUS M OJHOTO BOMpOCca Ha

YMECHHS.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: 1.Yto Takoe abCOMOTHAS NOTPELIHOCTD?
MOTPEIIHOC 2.Ut0 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 YCITOBUsA?
HUA, 9.Uto0 Takoe pabouue ycrnoBus?
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. BonbTMmeTpoM Kilacca TOYHOCTH A C IMana3oHOM Ioka3aHui B u BXO1HBIM
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.

HcxonHble naHHbIE B 3aJaHUH:
A |B C D E F
0,1 | 15B | 500kOm | 1kOm | +50rpax | 3B

6. BoabpTMeTpoM Kiacca TOYHOCTH A C JMana3oHOM MOKa3aHui B 1 BXOJHBIM
conpotuBiieHueM C TpoBOAUTCS U3MepeHue HanpsokeHus. ConmpoTuBIIeHNE
MCTOYHMKA CUTHAJIA JIeXUT B auana3one ot 0 no D. Temneparypa Bo3nyxa
MoxkeT ObITh 0T +20°C 1o E °C. TemnepaTypHasi OrpelIHOCTh BOJIBTMETPA
paBHa 1oJIoBUHE OCHOBHOM Ha kaxble 10°C. [loka3anue BoabT™MeTpa paBHo F.
[IpeacraBuTh pe3ynbTaT U3MEPEHUS C BEPOSITHOCTHIO P=1.

Wcxonunie nanHble B 3aJaHUM:
A | B C D E F
0,2 | 15B | 20kOm | 1kOm | +40rpan | 10B

7. BoabTMeTpoM Kilacca TOUHOCTH A ¢ AMana30HOM MOoKa3aHuil B 1 BXOAHBIM
conpotusieHueM C npoBoauTcs u3MepeHre HanpsokeHus. ConpoTuBiieHHe
MCTOYHMKA CUTHAJIA JIeXHT B auana3one ot 0 go D. Temneparypa Bo3yxa
MoxkeT ObITh 0T +20°C g0 E °C. TemnepaTypHas OrpenIHOCTh BOJIBTMETPA
paBHa MoJIoBUHE OCHOBHOM Ha KaxJble 10°C. [loka3anue BoabT™MeTpa paBHo F.
[IpeacraBuTh pe3ynbTaT U3MEPEHUS C BEPOSITHOCTHIO P=1.

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




8. BonbpT™MeTpOM Ki1acca TOYHOCTH A ¢ JUara3oHOM MoKazaHuil B 1 BXOMHBIM
conpotusieHueM C npoBoauTcs usMepeHne HanpskeHus. ConpoTuBiieHNE
MCTOYHUKA CUTHAJA JIexHT B quana3one ot 0 no D. Temneparypa Bo3ayxa
MoxeT 0bITh 0T +20°C no E °C. TemmneparypHas OrpelrHOCTh BOJIBTMETPA
paBHa nosoBuHe ocHOBHOM Ha Kaxbie 10°C. [lokazanue BombT™MeTpa paBHo F.
IIpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCTHIO P=1.

I/ICXOI[HBIG JaHHBIC B 3a/IaHUH:

A |B

C

D

E

F

15

150B

50 kOm

1 kOm

+15rpan

100B

9. BonpTMeTpOM Ki1acca TOYHOCTH A € JMana3oHOM MoKa3aHuil B 1 BXoHbIM
cornpotusiienueM C npoBoauTcs usmepenne HanpskeHus. ConpoTuBiieHUE
HCTOYHMKA CUTHAaJA JIeXUT B auana3one ot 0 no D. Temneparypa Bo3nyxa
MoxeT 0bITh 0T +20°C 1o E °C. TemmneparypHasi OrpelrHOCTh BOJIBTMETPA
paBHa 1oJIoBUHE OCHOBHOM Ha kaxble 10°C. Iloka3anue BoabT™MeTpa paBHo F.
[IpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCThIO P=1.

I/ICXOI{HI)IG JaHHBIC B 3a/ITaHUM:

A |B

C

D

E F

10| 5B

500 kxOm

5 kOm

+50rpan

3B

10. BonbT™MeTpOM Ki1acca TOYHOCTH A C JUana3oHOM Noka3aHui B u BXOIHBIM
conpotuBiieHueM C poBOAUTCS U3MepeHue HanpsokeHus. ConmpoTuBIIeHNE
HCTOYHMKA CUTHAJIA JIeXKUT B auana3one ot 0 no D. Temneparypa Bo3yxa
MoskeT ObITh 0T +20°C 1o E °C. TemnepaTypHasi IOrpelIHOCTb BOJIBTMETPA
paBHa 1oJI0oBUHE OCHOBHOM Ha kaxple 10°C. Iloka3anue BoabT™MeTpa paBHo F.
[IpencraBuTh pe3yabTaT U3MEPEHUs C BEpPOSTHOCTHIO P=1.

I/ICXOI[HBIG JaHHBIC B 3aJIaHUH:

A | B

C

D

E F

15| 15B

50 kOm

5 kOm

+30rpag

10B

11.Haiitn 3HaYeHMs JOMOJHUTEIBHBIX (TEMIEPaTYPHbIX) a0COIIOTHON U
OTHOCHTEJILHON MOTPEIHOCTEN

IIpenenbHo-
[IpenenbHo- pex
JIOTTYCTHMOE
JIOTTYCTHMOE
Koadpour | [nanazon 3HAaYEHHE
3HAYCHHE
WEHT BO3MOXKH JTOTIOTHHUTE
Huanaz JTOTIOTHATE .
Kmacc BIIHSTHUS BIX N bHOM
OH ITokaza . | pHOM
TOYHO TEMIIEpaT | 3HAYCHUU (Temmepatyp
1oKas3a | HHE (Temmeparyp .
CTH . YPpHI, TeMIepar . HOI)
HUH ° HOM)
%/10 Tpax | yphl, . | OTHOCHUTENBbH
a0CONIOTHOM |
C rpax C ol
MOTPELIHOCT
" MOTPEITHOCT
u
1,0
0-100B | 50B +/-1,0 0-40

12.HaiiTu 3HaYeHMs JOMOJHUTEIBHBIX (TEMIEpaTypHbIX) a0COIIOTHON U
OTHOCHTEJILHON MOTPEMHOCTEN

Kimacc
TOYHO

Jlmnarma3s
OH

Ilokaza
HHUC

Koadduir
HUEHT

Jlmara3on
BO3MOXH

[IpenenvHo-
JIOIYCTUMOE

IIpenenbHo-
JIOITyCTUMOE




CTH MoKasa BIUSTHUS BIX 3HAYCHHE 3HAYCHUE
HUU TEMIIEpaT | 3HAYECHUU | AOMOJHMUTEN | IONOJHUTEN
YpBI, TeMmmnepaTr | bHOU bHOM
%/10 rpag | ypsl, (Temneparyp | (Temnepatyp
C rpax C HOI) HOIA)
aOCOJFOTHOM | OTHOCHTENbH
MOTPELIHOCT | OH
u MOTPEITHOCT
u
0,5
0-10B 5B +/-0,5 10-35

13.Haiiti 3HaYeHHS JOMOJHHUTEIBHBIX (TEMIEPaTYPHBIX) a0COTIOTHON U
OTHOCHUTEJIHON MOTPEIHOCTEN

IIpenenbuo-
[IpenenvHO- pea
nomycrivoe | AOTYCTHMOS
Koaddun | Juanazon Y 3HAYCHUE
3HAYCHUE
WEHT BO3MOKH JTOTIOTHHATE
Hunanaz JIOTIOJTHUTEN N
Kracc BITUSIHUSA BIX N bHOM
OH [Tokaza . | pHOI
TOYHO TeMmmepar | 3HaYCHUU (Temmepatyp
MoKasa | HHe (Temnepatyp .
CTH . YPpHI, TeMIepar . HOI1)
HUH o HOM)
%/10 rpan | ypl, ., | OTHOCHTENBH
aOCONIOTHOHM | .
C rpan C ot
MOTPETTHOCT
" TIOTPETITHOCT
u
0,2
0-20B 10B +/- 0,2 15-50

14 Haiitu 3Ha4eHHs TOTIOIHUTEIBHBIX (TEMIIEPATYPHBIX) aOCONMIOTHON U
OTHOCHTEJILHON MOTPEMHOCTEN

IIpenenbuo-
[IpenenbHo- pedl
JTOTTYCTHMOE FOIYCTUMOE
Koadpour | [nanazon Y 3HAaYEHHE
3HAYCHHE
WEHT BO3MOKH JTOTIOTHUTE
Huanaz JTOTIOTHHATE .
Kmacc BITUSTHUS BIX N bHOM
OH [Tokaza . | pHOI
TOYHO TEMIIEpaT | 3HAYCHUU (Temmepatyp
IoKas3a | HHE (Temmeparyp .
CTH . YPpHI, TeMIepar . HOI)
HUHI o HOH)
%/10 Tpax | yphl, . | OTHOCHUTENBH
a0CONFOTHOM |
C rpan C o
MOTPETTHOCT
" MOTPEITHOCT
u
0,1
0-1B 0,5B +/-0,1 10-40
OnucaHue MKAJbI OLlEeHUBAHUS :
Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuku 6bINOJIHeHUs 3HaHUus: Bce OTBEThI BEPHBIE U TOUHBIE.
He3nauntenbHple TOTPENTHOCTH B MPEJCTABICHUH PE3YJIbTaTOB

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku goinonenus 3uanus: OINH U3 OTBETOB HEBEPHBIN.

Oyenka: 3
Huoicnuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. I[Ba OTBCTAa HCBCPHBLIC.

Ouenka: 2
Onucarnue xapakxmepucmuxu bINoIHeHUs: 3HaHus: 3 1 00Jee OTBETOB HEBEPHBIC.

KM-2. KontpoabHoe 3aganue 2

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeaeHMsi KOHTPOJbHOro MmeponpusaTusi: KoHTpoibHOE MeponpusTHe
MpeHa3HAYEHO ISl OLICHKHU JOCTHKEHHsI OOyYaIOLIUMUCS YacTH 3aIUIaHWPOBAHHBIX PE3YNIbTaTOB
oOydeHus Mo JAMCUUIUIMHE M dTana (GOPMUPOBAHUS 3aINIAHUPOBAHHON KommeTeHIuu. [IpoBepka
BBITMIOJHSAETCS. B TEYEHUM S5 JHEH ¢ MOMEHTa caadu paboThl cTyaeHTOM. CTylneHThl MHCbMEHHO
peliaoT J1Ba WHIUBUIYAJIbHBIX KOHTPOJBHBIX 3a/JIaHUS HA MPAKTUYECKUE HaBBIKH. [lpu
odopmiieHun TpeOyeTcs MPUBECTH TeOpEeTUIeckoe 000CHOBaHKE BEIOPAHHOTO BapHaHTA PEILICHUS.

Kparkoe coneprxkanue 3aiaHus:
KoHTpoJibHOE MeponpusiTHe HANIPABJIEHO HA OLIEHKY OCBOCHHMS KOMIIeTEeHIUIH 10
BOIIpOCaM, CBSI3aHHBIM ¢ TeMoil “IIpsiMble U KOCBeHHbIe H3MepeHus”.
3ananue K31-N. 3aganue Ha npsiMoe n3MepeHue ¢ OAHOKPATHBIM HA0JII0IeHHEM €
HCNOJb30BAHNEM aHAJIOTOBBIX U HU(POBBIX CPEICTB U3MEPEHUIA.
3ananue K32-N. 3aganne Ha KOCBEHHOE M3MepPeHUe ¢ OJHOKPATHBIM HA0II0IeHHEM ¢
HCNOJb30BAHNEM AHAJIOTOBBIX U U(POBBIX CPEICTB U3MEPEHUIA.
OTBeTHI 3aMKCHIBAIOTCS B YCTAHOBICHHOH (opMe.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OOLIYI0 XapaKTePUCTHUKY, 1.91o Takoe npsimoe uzMepenue?

MIPUHIUI EUCTBUS, KOHCTPYKIIHIO 2.Yt0 Takoe KOCBEHHOE H3MepeHue?

aHaJIOTOBBIX u U(PPOBBIX 3.HyxHO 511 pOBOAMTH pacueT pe3ynbTara IpH NpsIMOM
DJIEKTPOU3MEPUTEIIBLHBIX U3MEPEHUU?

YCTPOMCTB 4.Hy>XHO 1 TPOBOJUTH pacueT pe3yibTaTa pu

KOCBEHHOM M3MEpEeHnNn?
5.Kak cBsi3aHa TOYHOCTB pe3yibTaTa ¢ U3MEPSEMBIMU
BEJIMYMHAMU IIPU NIPSIMOM U KOCBEHHOM H3MEpEHUN?

YMeTb:  NpOM3BOAUTH  BBIOOD 1.3ananue K31-1.

CPEICTB U3MepeHu i B U3MepeHue HaNpsiKeHUsl

3aBHCUMOCTH OT XapaKTEPHCTUK BaHo:V:  U,=250 B: =100 ZeT; tor=87.2: y=0.5: ¥z =0.5%/10°C;
UCCIIeTyEeMbIX BEIMUYUH I'pynma CH - 4; ___R.,=500 xOm; Ry 0-10 xOM

HaiiTn: a) Uspznss Apgdpi Py =1
Q) Uusn,nonp; Ag: p; = 1;‘

2.3aganmne K31-2.

N3MEPCHUEC HANTPHAKCHUSA
_aHo:V: U,=10B; 0,02/0,005; Uy=2B;
81 = (0,02/0,01) % / 10°C; 81 y. = (0,02/0,005) % / 10%U;
I'pymma CH - 3; R, =IMOwm; Ryp= 0-100 Om
Haiitu:
) Uizt Bpgs B Pp =
Qs Pr=1;

.nonp* S Y

3.3ananune K31-3
U3MepeHue TOKA

NaHo:A: =10 A; @, =50 nen; @, =45,6; y=1,5; ¥2,:=0.5%/10°C;
Tpymma CH-4; Rz,=10m; R,,.=0-1000m
Haittu:
ﬂ) Lysws An,s; An,a; P;( =1
) Lyswnonps A: Pz = 13

4 3ananue K31-4.

11




H3MEPCHUE HANIPHAKCHUA
U,=30 B; ¥=0.2; ;=60 nen; @y =52,4: ¥5,~0,2%/10°C;

dato:V: I'pymna CH - 3: _R..=50 xOMm; Rgw= (0-0,15) kOm
Halry: ) Uysys Dg 3 By

6) Uns.\x nor.p: 1
5.3ananune K31-5.
H3MepeHHne HANPsIKeH sl

_ U,=200 B; 0,1/0,05. __ Uyx=100B;
BaHo:V: 5. =(0,05/0,02)%/10°C; 67 1c=(0,02/0,01)%/10%U;
I'pymma CH - 3:R;, =100 kO™m; Ry, = 0-100 Om

HaTHS oy s B B i P =13

@) UHSN.I'.OEP: Aﬂ‘ pal = 1:
6.3aganune K31-6.
H3MepeHne ToKa

Lano:A:  1,=200 MKA; [,=100 MxA; 0,1/0,02; t,.,,= 40°C;
67.¢=(0,1/0,05)%/10°C; &7 17,=(0,05/0,02)%/10%U ;
R;=250 OM; Ry, = 0-750 kOMm
Hantu: g) [~ An,a; An.n; P;; =1;
Q) IIESM,HOEIJ; Aﬂ; P.'l = l;
7.3ananne K31-7.
H3MEPCHUE HANIPHAKCHUA
JaHo:V: U,=500mB;0,05/0,02; Uy=100 mB;
67,¢=(0,02/0,01)%/10°C; 67 17=(0,02/0,01)%/10%U ;
I'pymna CU — 4; R, =10 kOM; R, .= 0-10 Om
Haittn: ) Uyarss Ape Bnws pq =1
6) Upzrinonos B P2 = 15

8.K32-1.
mmeperre P mo P=U%/R
flaHo: V. U,=300 B; 0,1/0,05; Ux=100 B;

R: Ry=100 xOmM; 0,05/0,02; Ryx=20 xOwm;
HaltTu:  Piows Anol O

9.K32-2.
2. 3ajmava; _msmepenne P mo P=I°R
JlaHo Ar L=ZA; L,3; =2 A,
R: Ry=1000 Om; 0,2; Ryx=500 Om;
HanTtu: Biaws An,o; 611,0
10.K32-3
3.3amaya: wu3Mepenue S no S=UI
NaHo: V:  U,=150B; 0,2/0,05; Uy=100 B;
A:  Ik=10A; 0,25/0,1; Iy =8 A;
Haiitn: SH3M; An,o; 5n,0
11.K32-4.
4. 3agava: _m3mepenne P mo P=U%/R
flaHo: V: U,=30B: 0,1/0,05; Uy=10B;
R: R, =10xOm; 0.05/0,02; Ryx=5.0 kOm;
HaitTn: By Bpi 8,
12.K32-5.
5.3amava: wmamepenne R, mo R,=R,|| R,
lano: R:  R,=10 kOm; $=0,2/0.1; Ry=5 xkOm;
R: Ri=1xOm; y=0.2; R,=0.,5 kOm;
Hailtu: R, 4,08,
13.K32-6.
6. 3azaga:  m3Mepenne cos(g) mo cos(¢) =P/UI
Jawo: Vi U=10B:; 0,5/0,2; Uy=5 B:
Ar 1,=100 MA; 1,0/0.5; Iy =25 MA;
P: Py=250 MBT; 0,5/0,1; Py=T75 MBrT;

HalTh:  cos (9)yams Bnos Gno
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12, 3agaua: mmeperne P mo P=Ulcos(g)

laHo: A U,=20B; 0,2 Uy=15B;
A I;=200 MA; 1.0; Ix=120 MA;
cos(): cos(gy =1: 0,5; cos(p)=0,7;
HaiTu: PHHM; An.o; A‘r|.r>
Onucanue MKaJbl OICHUBAHUA:
Ouyenxa: 5

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJIs pelieHus 3a1a450

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBHITIOJIHEHO

KM-3. KourpoJibHoe 3a1anue 3

®opmsl peasmzanuu: IIposepka 3aganus

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBegeHMs KOHTPOJBLHOro MeponpusaTusi: KoHTponsHOE MeponpusaTHe
IpeIHa3HAYEeHO JUIsl OLIEHKH JOCTH)KEHUs OO0Yy4arolMMUCS 4acTH 3aIUIAHHPOBAHHBIX PE3YJIbTAaTOB
o0y4yeHMs 10 JUCHMIUIMHE W 3Tana (OPMHPOBAHUS 3alUIAHUPOBAHHOM KommeTeHuuu. IIpoBepka
BBITOJIHAETCS B TEUEHUH S5 THEH ¢ MOMEHTA CJ1auM pabOThl CTYIEHTOM.

Kpatkoe conepxxanue 3agaHus:
KonTponbHOe MeponpusaTre HanpaBieHO Ha OLIEHKY OCBOEHHUSI KOMIIETEHIIUH 10 BOIIpOCcaM,
CBSI3aHHBIM C TeMOH “AHaJOroBble U3MEPUTENbHBIE TPUOOPHI ™.
WuauBuayanbHOE 3aJaHUE COCTOUT U3 IBYX BOIIPOCOB Ha 3HAHUS M OJHOTO BOIpOca Ha
YMEHHSL.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOJBl U OCOOEHHOCTH 1.Kak pa3nnuaroTcsi METPOJIOTUYECKUE XaPAKTEPUCTUKH
U3MEPEHHS]  JJIEKTPUYECKUX U 3IEKTPOMEXAHUYECKUX U AIEKTPOHHBIX aHAIIOIOBBIX
HEIIEKTPUYECKUX ¢buznyecKkux M3MEPUTEIbHBIX TPUOOPOB?

BEJIMYUH 2.Kakoii cucTeMbl HCITONTB3YETCs DIIEKTPOMEXaHIMUESCKHH

M3MEPUTENbHBIM MEXaHU3M KaK COCTaBHAas 4acTh
AJIEKTPOHHOTO aHAJIOTOBOTO M3MEPHUTEIHHOTO Mprdopa?
3.Kakue ocHOBHbBIE METPOJIOTHYECKHE XaPAKTEPUCTUKU
AJIEKTPOHHOTO BOJIBTMETPA aMILTUTYIHOTO 3HAUCHUS?
4.Kakuie OCHOBHBIE METPOJIOIMYECKHE XapaKTePUCTUKH
AJIEKTPOHHOTO BOJIBTMETPA CPEIHEBHIIPSIMICHHOTO
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3HaueHusn?

5.Kakue 0CHOBHbIE METPOJIOTHYECKUE XaPAKTEPUCTUKU
ANEKTPOHHOTO BOJIBTMETPA CPEIHEKBAAPATHUECKOTO
3HaueHus?

6.Kaxkyto norpenrHocts onpeaenser Kjiacc TOUHOCTH
aHaJIOTOBOTO M3MEPUTEIBHOTO Ipudopa’?

7.Kaxomy 3Ha4eHHIO U3MEPSIEMOT0 CUTHaIa
MIPONOPIMOHATILHBI TTOKA3aHUS SJICKTPOHHOTO
BOJIbTMETPA AMILTUTYTHOTO 3HAUYEHUs?

8.Kakomy 3HaueHUIO H3MEPSEMOro CUTHasIa
MIPONOPLIMOHANIBHBI IOKAa3aHUSI 3JIEKTPOHHOTO
BOJIETMETpA CPEIHEBBITPSIMICHHOTO 3HAUCHUS?
9.Kakomy 3Ha4eHHIO U3MEPSIEMOI0 CUTHaja
MPONOPIIMOHATILHBI TTOKA3aHUS 3JICKTPOHHOTO
BOJIbTMETPA CPEAHEKBAAPATUYECKOTO 3HAUCHUS?
10.Kakue yacToTHOE Juana3zoHbl UMEIOT 3JIEKTPOHHBIE
BOJIbTMETPHI?

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu eblnoanenus 3Hanus: OLeHKa "Xopouio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIISCTCS
€CJIM 3aJJaHU€E BBITTOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. KonrpoabHoe 3aganue 4

®opmbl peamszanun: IIposepka 3aganus

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOosbHOr0 Meponpusitusi B BPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJbLHOro MeponpusaTusi: KoHTponbHOE MepomnpusTue
NpeHa3HAYCHO I OILIEHKH JIOCTH)KEHUS OOy4aroIIMMUCS YacTH 3aIlUIaHUPOBAHHBIX Pe3yIbTaTOB
oOydeHus Mo AMCUMIUIMHE M 3Tana (GOpMUPOBAHUS 3allllaHMPOBAaHHOM kommereHuuu. IIpoBepka
BBITIOJIHSCTCS B TEUEHUH 5 THEH ¢ MOMEHTa c1auu pabOoThI CTYIEHTOM.

KpaTkoe conep:kanue 3a1aHusi:
OCHOBHBIE METPOJIOTUYECKHE XAPAKTEPUCTUKH IIEKTPOHHO-TYUEBBIX OCHUILIOTPadOB U
U (PPOBBIX OCITUILIOTPadOB.
[{udpoBbie H3MepUTEIHHBIC TPUOOPHI.

KoHTpoJibHbIe BONIpochl/3aJaHUA:
14




YMmers:
AKCILTYaTUPOB
aTb CpeACTBa
U3MEPEHU B
COOTBETCTBUU
c ux
Ha3Ha4CHHEM
u
TEXHUYECKUM
u
XapaKTEepUCTH
KamMu

1. [TpoBoMM M3MEpEHHS aMIUTUTYIHOTO 3HAUCHHS TPSIMOYTOJIBHBIX
uMITynscoB. [lomydeHsl clieayrone n3MepeHHbIE 3HAYCHHUS 110 BEPTUKAITLHOM
ocu otrkionenus DJIO Y: L1, L2, L3.

MaxkcuManbHasi a0COIOTHASI TOTPEIIHOCTh OTCUMUTHIBAHMS UTHHBI OTpe3ka L
+/- 0,5 MmMm.

HomunansHoe 3HaueHue K03 duimerTa oTkiaoneHus no ocu Y — Ky,Hom.
[IpenensHO HomycTUMOeE oTKIoHeHHe KY 0T HOMUHAIILHOTO 3HAYCHUS -
oKy,np.

Haiitu pe3ynbTaThl n3mMepeHus aMminTyaHbix 3Hauenuit: Ul,amm; U2,amm;
U3,amMn 1 nipeieIbHO JONMYCTUMBIE TOTPEIIHOCTH JJISl MOJTYYEHHBIX
pe3yiabTaToB: 61,mp, 62,mp, 63,np.

Pe3ynbrarhl BHECTH B TAONIHILY.

L1, | L2,c | L3,c | Ky,s | 0Ky, | Ul,a | U2,a | U3,a |01, |62, |3,

M M M oM np MII MII MII np np | op
1,0 +/-

1007150 1 10 1 g ou | 3.0%

2. Ha Bxoxe BeptukanpHOro oTkinoHenus Y DJIO neicTByeT
CHHYCOUIAJIbHOE HAIIPSDKEHHE.

Ha Bxoze ropusonTansHoro otkiioneHust 9JI0 neiicTByeT HanpsKeHue,
IpeJCTaBICHHOE B 3aJaHuU. ['eHepaTop pa3BepTku DJIO BBIKIIOUEH.
Haiitu nzo0paxxenue Ha sxkpane DJ10.

AY B |

¥

\\/ \\ / /

3. Ha Bxoze BepTukansHoro otkiaoHeHus Y 23JIO neicTByeT CHHYCOMAaTbHOE
HanpspKEeHUe.

Ha Bxoae ropuzonTanbHOro oTkioHeHus: DJIO neicTByeT HanpsiKeHue,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3zepTku IJIO BHIKIIOUYEH.

Haiitu nzo0Opaxxenue Ha sxkpane DJ10.

Th

" =

4.Ha Bxoje BepTuKaibHOro oTKIoHeHUs Y DJIO aeiicTByeT cuHycOMAaIbHOE
HanpsHKeHUe.

Ha Bxoae ropuzonTasibHOro oTKI0OHEHUSI DJIO neiicTByeT HanpsHKeHue,
npeacTaBieHHoe B 3aaanuu. ['eneparop passeptku DJIO BBIKIIOYEH.

Haiitu nzo0paxxenue Ha skpane IJ10.
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5.Ha Bxoxe BepTukanbHOro oTkJIoHeHUs Y DJIO aeiicTByeT CUHYCOUIalIbHOE
HaIpsHKEHUE.

Ha Bxone ropuzonTanbHOro oTKI0OHEeHUs DJIO NeicTBYeT HaNpsKEHUE,
MpeACTaBiIeHHOE B 3a7aHuu. [ 'enepaTop pa3zepTku IJIO BHIKIIOYEH.

Haiitu n3obpaxenue Ha s3xpane DJ10.

N i A

[\ /\ 1

LA TN 1 L
%

[ < G
-'{//I\""T,-*r/"/f e

% '

6.Ha Bxozne BepTukanbHoro otkiaoHenus Y J3JIO aeiicTByeT CHHYCOMAAIbHOE
HarpsDKEHUE.

Ha Bxone ropusonTtansaoro otkinoneHus 3JIO neiicTByeT HanpsKeHUe,
MpeACTaBICHHOE B 3aAaHuu. [ 'enepaTop pa3BepTku IJIO BHIKIIOUYEH.

Haiiti n3o0paxkenue Ha skpane IJ10.

7.Ha Bxone BepTuKanbHOTO OTKIOHEHHS Y DJIO AeicTByeT CUHYCOMIAIbHOE
HaIpspKEHUE.

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

Haiitu uzobpaxenue Ha sxpane IJ10.

>
N
R S

X

8.Ha Bxoze BepTukanbHoro otkiaoHeHus Y JJIO neiicTByeT CMHycOMIanbHOE
HanpspKeHue.

Ha Bxozae ropusonTansHoro otkiioneHus 3JI0 neiicTByeT HanpsiKeHue,
MpeACTaBICHHOE B 3a7aHuu. [ 'enepaTop pa3BepTku DJIO BHIKITIOUEH.

Haiitu nzo0paxxenue Ha sxkpane IJ10.
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9.Ha Bxoze BepTukaibHOro oTkioneHus Y 2JIO nelicTByeT CMHyCOMAQIbHOE

HaIpsHKEHUE.
Ha Bxone ropuzoHnTanibHOro oTKI0OHEHUsS DJIO NeicTBYET HANpsKEHUE,
MpeACTaBIeHHOE B 3aAaHuu. [ 'enepaTop pa3zepTku IJIO BBIKIIOYEH.

Haiitu u3obpaxenue Ha s3xpane DJ10.

XL

10.Ha Bxoze BepTukanbHoro otkiaonenus Y 2JIO neiictByer

CHHYCOUIAJIbHOE HAIIPSDKEHHE.
Ha Bxozae ropusonTansHoro otkiioneHust JIO neiicTByeT HanpsKeHue,

MpeACTaBICHHOE B 3a7aHuu. ['enepaTop pa3zsepTku DJIO BBIKIIOYEH.
Haiiti n3o0paxkenue Ha skpane IJ10.

11.Ha Bxozae BepTukanbHOro otkiaoHenus Y JJIO neictByer

CHHYCOUIAJIbHOE HAIIPSDKEHHE.
Ha Bxone ropuzonrtaibHoro otkiaoHeHus JJ10 neifcTByer HanpsikeHue,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3sepTku DJIO BHIKIIOUEH.
Haiitu nzo0Opaxxenue Ha sxkpane DJ10.

N ” TR

X ‘
- ~ |
| ! §A | Pl i it |

e

AVl

12.Ha Bxoze BepTukanbHoro otkiaonenus Y JJIO neictByer

CHUHYCONJAJIbHOC HAIIPSXKECHUC.
Ha Bxoger OPHU30OHTAJIbHOTO OTKJIOHCHU 2J10 HCﬁCTByeT HaIIpsIPKCHUC,
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npeacTaBieHHoe B 3aaaHuu. ['eneparop paszseptku DJIO BBIKIIIOYEH.
Haiitu nzo0paxxenue Ha skpane DJ10.

T

13.ITpoBoAMM TIPY HOPMATBHBIX YCIOBHUSIX MOBEPKY IIUGPOBOTO BOJILTMETPA
knacca Tounoctu 2,0/1,0. Pe3ynbTaThl HCIBITAHH [H(GPOBOTO BOJIHTMETPA B
KOHTPOJBHBIX TOYKAX JMANa30Ha U3MEPCHHI TPUBEICHBI B TA0IHIIC.

[TpuHATH perieHue o roTHOCTH MPUOOpa K TalbHEH SKCILTyaTalluy —
I'onen/He ronen

KoHTpoabHbIE TOYKH AUATIA30HA
u3MepeHui, B

JeiicTBUTEbHOE 3HAYCHUE
H3MepseMoil BeTu4uHbl, B
AO0C0JII0THBIE NOTPeIIHOCTH, B

0,000 | 7,500 | 15,000 | 22,500 | 30,000

0,221 | 7,479 | 15,219 | 23,076 | 30,534

BriBoa:

14.ITpoBOAMM NIPH HOPMATBHBIX YCIOBHUSAX MOBEPKY HU(PPOBOTO BOJIBTMETPA

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

KOHTPOJIBHBIX TOYKAX JMara3oHa N3MEPEHUH MPUBEICHBI B TA0IHIIE.
[TpuHATH perieHre o0 TOMHOCTH Npudopa K JalbHel SKCIUTyaTaluy —

I'onen/He ronen

KoHTpo/sbHbIE TOYKH AAaNa30Ha
u3Mepenmii, B

JlelicTBUTEIbHOE 3HAYEHUE
u3MepsaeMoii BeJJU4uHbl, B
A0C0JII0THBIE OTPeltHoCcTH, B

0,000 | 5,000 | 10,000 | 15,000 | 20,000

0,171 | 5,283 | 9,739 | 14,781 | 19,689

BbiBoa:
15.3mepenre HanpsHKeHUS TPOU3BOISAT MPU HOPMAIBHBIX YCIOBUSX IBYMS
BOJIbTMETPaMH, BKIIFOUEHHBIMU TlapaiuienbHo. OnuH BoiabTMeTp V1
OTEYECTBEHHOT'O ITPOU3BOJICTBA ¢ 0003HAYCHHEM KJIacCa TOYHOCTHU
nocpenctBoM ¢/d. JIpyroit BonbTMeTp V2 3apy0eKHOTO TPOM3BOICTBA C
yKa3aHUEM TpeeIbHO JOMYyCTUMOM a0COOTHON MOTPEITHOCTH |
+(a%/100%) ot X+ bx(q, rne X —nokazanue onbmmempa; -xeanm
(3Hauenue Maaoue2o 3Havawie2o pa3psaoa Omc4emHo20 YCmpoucmea
sonommempa). Tlokazanus BomsT™MeTpoB UL, U2; 3Hauenus ¢/d, Ukon; au b
npuBeeHbI B Ta0nuie. [lokazanus BOIBTMETPOB Pa3IMUHbI BCIEACTBHE
HaJIMYUS UHCTPYMEHTAIBHBIX TIOrpentHocTed. OnpeaenuTs J0myCTUMO JTH
JTAHHOE PACXOKCHHE MOKa3aHN, BEI3BAHHOE MOTPEIIHOCTSIMI BOJBTMETPOB.
c d Uxon a%| b Ul uz2 PacxokneHue nokazaHui

B B B B
1,0/05]10,000|15 |5]5,281 5,103
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IIpenenbnas norpemHocts | IlpenenbHas
V1 MOTPEIHOCTh V2
B B

Pacxoxnenue
JTOTTYCTHMO

Onucanue MIKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WIJIH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-5. 3amuTa jgadoparopHoii padors! 1

®opmbl peanuzanun: Cvemannas gopma

Tun koHTpoLHOrO MeponpusiTus: Koinoksuym

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa  mnpoBeaeHusi  KOHTPOJLHOro  Meponpusitusi:  CTyIEHTHl  BBIOJIHSAIOT
UHIMBUyaJIbHOE 3a7laHue 1o JabopatopHoit pabore "Nel. M3mepenue Hanpsbkenuit". Ha
OCHOBaHUU MOJIYUEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX MOJArOTaBIMBAETCS M MPEJOCTaBIsSETCS Ha
3alIUTy OTYET O BBINIOJHEHMHM paboThl. B paMkax 3amuThl OLIGHHWBAETCS MPAaBUIBHOCTD
MOJIyUYEHHBIX PE3yJIbTaTOB, KOPPEKTHOCTh 3allUCU OTBETOB U BbIBOJIOB. Kpome Toro, oneHuBaeTcs
IIOJIHOTA OTBETOB HAa TEOPETUYECKHE M TNPAKTUYECKUE BONPOCHL.  3alIuTa MPOBOAUTCS OJHUM
npenogasareneM. Bpems 3amutsl coctapiseT He 6onee 15 MUHYT Ha ogHOro yenoseka. Ha 3amury
NPEJCTaBISETCs BBITOJHEHHBIN HHAMBUyaIbHbII OTUET.

Kparkoe cogepxxanue 3agaHus:

JlaGopatopHas pabora 1.
Bormpocsl, 3a1anus.
1 .IIpyuHImMn  neicTBUS 3JIEKTPOHHBIX aHAJIOTOBBIX BOJIBTMETPOB IEPEMEHHOTO HANPSKEHUS.
2. Jlan BonbT™MeTp co mkanoi 0 — 30 B, kiacc 1,0. HaliTu morpenrHocti OCHOBHYIO
peeNbHO-I0NYCTUMYIO a0COMIOTHYIO U OCHOBHYIO IPEAEIbHO-A0NYCTUMYIO
OTHOCHUTENBHYIO m3Meperus U= 25 B?

Jan BonsT™meTp co mkanoi 0 — 200 B, kmacc 0,5/0,2. HaifTu morpenHocTi OCHOBHYIO
pelebHO-A0MYCTUMYIO a0COIOTHYIO ¥ OCHOBHYIO MPEAEIbHO-JOIYCTUMYIO
oTHocuTenbHy0 n3Mepenus U= 100 B?

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MOTPEIIHOCTH H3MEPEHUH, 1. [Toka3zaHusi, KakUX U3 ANEKTPOMEXAHUYECKUX
KJ1acCU(pUKalus, dbopMbI prOOPOB, NPONOPIIMOHATBHBI TOCTOSTHHOMY HUJTU
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HOPMHPOBAHUS, CIIOCOOBI OLIEHKH
MOTPELIHOCTEN U3MEPEHUI

CpeaHEMY 3HAYEHUIO CUTHaa?

2. Kakwue npubopsl Ha3bIBAIOTCS BHITPSIMUTEILHBIMU?
3. Ilouemy opma curHasia BIUsIET Ha pe3yabTaT
M3MEpEHUS BBIPSIMUTEIBHBIX TPHOOPOB?

4.KakuM 3HaYeHHSIM NIEPEMEHHOIO CUTHAJIA
MIPONOPIMOHAIBHBI TOKA3aHUS AIEKTPOMArHUTHBIX
puoopoB?

5. KakoB cocTaB CTpyKTYpHOU CXEMBI BOJIBTMETPA
MIEPEMEHHOT0 HaNPsHKEHUS, UMEIOIEro HanooIbIINi
YaCTOTHBIN Auana3zoH?

6. C kakuMu U3MEpUTETHLHBIMU TPE0OPa30BATEISIMU
3JIEKTPOHHBIE BOJIBTMETPHI IEPEMEHHOTO HAIPSIKEHUS
MMEIOT HauMEHbIIINE IPEIeNbl U3MEpEeHUs?

7. Yto TaKkoe Ki1acc TOYHOCTH pudopa?

8. B hopme kakux morpemHocTei ycTaHaBIuBaloTCs
KJIaCChl TOYHOCTH MPUOOPOB?

9.Kakast norpemHocTb Ha3bIBAETCSI OCHOBHOM?

10.Kak HaliTU OCHOBHYIO HOIPELUIHOCTH?

11.Kakast morpenHocTs Ha3bIBa€TCs MOTPEIIHOCTHIO
B3auMOEUCTBUA?

12.Kak paccunTaTh HOIPELUIHOCTh B3aUMOAECHCTBYSI IPU
M3MEpPEHUH HAMPSKEHHUS], TOKA U COPOTUBIICHUS?
13.13 KakuX COCTaBIISIOLIMX CKJIAJbIBAETCS
MOTPEIIHOCTh U3MEPEHUS HaPsKEHUS?

14.Korga He00X0IMMO YUYUTHIBATH U JOTIOJHUTEIHHBIC
MOTPEITHOCTH?

15.Kaxkoii BOJIbTMETp AEHCTBUTENBHO U3MEPSIET
CpeIHEKBaIpaTHUE€CKOE 3HAYeHUE CUTHaja?

YMeTh: OLIEHMBATh NOTPELIHOCTH
pe3yJIbTaTOB U3MEPEHUI

HlsaepreTca HANPAKERTE NIEPEMEHHOND TOKa.
Cxeba SKCIEpsERTa

obverm!

Tlapavierpet reTowma curnata (ofserTa):

SKBMBIIeHTHEA CHENE 055eRTa Gopia carnaa: camycoRT

- Smagesntz conpomuEnemit:
R, =100 O, £, =10 x0ne

R
L'fU 1 | -wacrora renepapyesoro
carmana =2l
o

Otcwranmoe o mkate saauenne U = [oor Goro] B.

hupposoit

—F—

- xnace rowmocr 0,5/18;

- npeaea maeperni U = 3 B;

- b ey — 30000;

ARECEARTEOR THOD, OTOBpEEARMOR T

- KOSQOHIHERT DTUTHTYEL Ky =3
- HOPMATBHBL THFAT2IOH TaCTOT AF gy HE YCTAHOBTEE,
- paomit meamzson wactor AF,.. = (50...109 I'x

- xostppEpterT avTHTY L =
- HOpAATHEST TEATASOR TeTIEpATYP A, — He YeTAHOBE
- pagomsit mmanzson TeumepaTyp AQ,y; = (0...+30) °C;

p e By — B
- swasernse conporaerm Rr= 10 MOa;
- seaserte Emoce Cr £ 50 0;
Tlapavierpst oxpyaroueit cpest:
- AMANESOH BOSMORHEDS TeMTepaTyp A= (0-..30) °C;
- pyTHe BIFMICMIHE BeHHHEL He IPHERMAITCA B PAcHST.
3ATAHHE
Hcnomssya netog maumsymero cayaas (MHC), MuMepHTs K Salcars pesyIIbTaT HRNepes
1 CHHYCOHRTATEHOIO HaNpAECHHA.
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2.

3.

4.

TISNEpASTCE HATPARERIE TIEPEMEHHOTO TOxE

CXeMA FCHEpEMERTE OTCIHTAREOe SHAYRHER

abweim

0,00

Gopia carmar camycous

|| — ConpoTHEeHR:
[ ]#: £,=100 One, & = 10500
L
@ e(1) - TCTOTa rexepEpYeNrD

| cxrmnana {= 5 £l
—3

Orcnmannoe mo mkaie suavenie Uy~ 20,00 B.
L N

- AT FEsMepeRET

- pearspyer 5a weanoe snaerue (CB3)
- Knzce TowEocTa O

- npenen mxepermii U
- dunna worasi* — 40007

I E0E T, oTofpTaRoe TR

- HOPMATHHBI THANASON FACTOT AF 5 HE YCTAROBTEH;
- paoseit TianasoR Tactor AFy.e = (50 ...5000) I

- KOS(HITERT BTy .
R i TeAmEpETYD AB), — T Y :
- paSomit Tanason Tenmeparyp 40, = (0...+45) °C;

R BT s — B2 KOpMEDYETC;
- stsermte comporsema Ry = 10 MOss;
- suaserme &uwocta C £ 50 ;.
TlapaxeTpar oxpyxanomei cpexni:
- AHAIaSOH BOSMOAHED: TermepaTyp AG = (5...30) °C;
- APYTHE BIFTOMHE EeIEHHE He IPHEFAMAITCR B PACIET.

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

[Fisnepaerca manprsense nepevenHoro Toxa
cxeua sxciepmsenTa orcnrramnce sauenze

ofrwexm

HCXOTHBIE JAHHBIE:
II: cHrraTa
SYBHBATEHTHAR CXeMa OOBEXTA thopna cxrmama: CinTyCoNTa

- sHagemz conporesnemiE
2= 1008, B = 100 50ss;

- daCToTa reRepHpyENMOTD
curmaza f= 500 T

Orcwmrannoe no uneane snauerme Uy = [ Goro] B.
n .

- pearnpyer niénioe sauenue (A3)
- Emace TommocTa 0.6//10;

- mpeaea msMeperEE
- S e — 4000;

40B:

\EETIETEDE D, oTofpaEARee MIEmam
- HOPMATHHBIH TAMASON TACTOT AF 0z HE YCTAROBTER:
- paBowit manason wacTor A, = (50 ...5000) :

- Eoapmtent mmmTym
- HOpMATh ke THAIASOR TeMIEpaTYP AB), — K YCTAHORIEE;
- paSowt mamaso TeMmEparyp AGy, = (0. +40) °C;

- ‘BeAEnE & — e yered,
- saere conporesemz: Ry = 1 MO,
- smaenme Exwocra Cy <30 b,

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

[Hsuepaeres nanprwenne nepemerroro Toxa
Cxea SxCICpEMERTa orCTHTamROe SHATERHE

ofwerm

HCXOTHBIE TAHHBIE:

Iapaverpst herowmsa carsaaa (0fsexa)

cxena ooBerTa bopra curmata: cuycon

- SHaREsIA conpoTHETerTE
R=20x0u;, R.=20K0n;

- 2acTora reBepEpyRMOID
carmana f= 100 K10

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

- xmace TownocTs 1,0/0,5;
- AManazon mseper AL, = (0...60) 1B;

- s uam* — 600,

smECIETaDe e, oTobpaTAsO: TITeE

- HOpMA BB 208 TaCTOT AFupe = (50 ...100-10°) Ti;
- paoumii mmanasos wactor AF. -..500-10%) Txg

- KoGHIBERT DITTYTE K r

- HopMaTbsE Mo Temepayp Ay = (2052) °C:
- paSowt maesos Teumeparyp 4@ = (-20.
- TevTIepaTy PR Ko prumeRT BT ko

- smatestie conporaRmema Ry = 4 MOM;

- suatese fwocrs C 40

TTapaverpnt oxpyanoueit cpeapi:
- Amanason BosMOAHED TexmepaTyp A= (10...30) °C
- ApPYTHE EIHAOIIHE EETHTHHE He IPHHEMAROTCA B PACUET.
3ATAHHE
Henomssya netox mameyamero cryaan (MHC), HMepHIE H 3a0HCaTh pesyITaT HeNepermz
CHEYCORFATHHONO RANPTACRIA.
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5.

6.

7.

Pisepseres nanprerme mepesesmoro osa

OTCHFTZHEOS IHATEHHE

ofexm

SYBHBATEHTHER CXEMa OOBERTA tbopua cxrmata” crEycoRTA
L g N
- s COMpOTHENeME!
I\'- I R =10x0m, R =1 x0n,

@ eft) || s

curmana f= S0l

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

I N
- pearnpyer wimoe saienue (A7)
- xnace TownocTa 0,2

- npetea mepermti . = 20 :B;

- S e — 200005

BaxcsEmEDe wme, oToGpAXaeMoe AECTTEeN
- HopyABHBL meAnsso wActor AF,,,., = (50 .. 200-109) T
- paBomit manasom wactor AF, = (20 ...-109) Tt
- xosdprptent ammTym
- HopMaTbs MEANEsOR TeMTepaTy ABlsy = (202) °C;
- paSowi mamzson TeumepaTyp AByg = (20...#35) °C;
- TeNTepaTy PR Ko rmienT BTAEER ko = Aq,/10 BEC;
- stavermie conporeRmer R- = 10 MOs,
- staermie fwocra Cs <30 b,

Tlapaserpst oxpyaaromeit cpetnt:
- AMamAsoH BosMOAHEDS TemepaTyp ABk, = (-10...35) °C;
- ApyTHE BNEOMHAE BETENHHE He TIPHHAMAOTCR B PACTST.
3ATAHHE:
Hlcnomssya neTog Ramcyamero caysas (MHC), HsMepHTS I SaIHCaTs PesyibTaT HuMepermI
CHEYCORTATHHONO HANPAAEHRA.

HELpaACHaE wusa

abverm

v

S 150

HCXOTHBIE
I curnaza
SEBHEAUIEHTHAR CXeMa O0berTa opia CHIEATa: CHEYCORA
— "
- s Comp
] R, = 100 kO, R, = 100 One.
[
- TECTONA TEHEPEDYEMOTD
| coena f=4 Nln.
|

Orcanmanmos mo mxaTe snaTeRme Fo=12.020.5 Ao
BobTIETP 3MeKTPOHKEI:

it BaK CHEY TaE H 10!

- mpee  mvepermi I, = 150 Bz

- ena e wwanss L = {mo acmrrars mo mxane) Bigem,
- KOSOAIERT BMTTITYISE =3

- HopMa ThMbL AHAN2s0R SacTOT AF. = (50 .. 1109 T
- pabowmsit mEanasoR TacToT AF =(20 5109 T

- BopuaTsEnE HamzsoR Tevmeparyp AB ., = (2055 °C:
- pabomesi manason TenmepaTyp 4G,y =(0.+35) °C;
- TeMTIepaTypEBE KospduTmeRT RnErTEA ks
- semserwe conporesnez By = 1 MO
- sevesye uzocTs Gy < 50 s
TIapaverpsr okpys&arommeit cpeTst:
- AMATESCR BoSMOAHELX TemepaTyp AG = (0...25) °C:
- apyrme & pacuér.
3ATAHHE:
Heromsys setog, samcyamero cxysaz (MHC),
cHmycORTATEROTO HAmpIKRer.

pHTE H SAIEICATE pes)

HstepreTcs HAMpTAHERITe MEPEMEHTOTD Toxa

Creata sRCIRpRERTa ‘mana nprbopa.

odwenn|

HCXOTHBIE TAHHBIE:

Ilaparerpi neTouHIKa curHata (06bexTa):

SEEMBATEHTHA CXeMA 00BEKTa

o .

- SHAWEHIA CONPOTHBMEHRE:
{\" T | &=10x0m &= 105005
L

@ e(l) - SACToTa remepEDyELOrD
| carmana = 100 51w
]

OTCUMTANHOE N0 WIKATE SHANCHNE 0y, =24,020,5 Ae.

MILLIHEOBTMETD 3K TPOHHBI:
- A i curg
- HEMOCPEACTESHED HIMEPAET (PEATHPYET Ha) cp FHONEHNE
- xmace TomocT 2,5;
- mpeaea mswepermt U = 250 1B;
- SmerD qemenI MIKATSE 0, = {NOXCHHTATS 0 poTorpapm} FeT,
=(50..2:109 T,
(205109 T,
A1

- HOpMATBHBI TEANZI0 FACTOT AF,

- pabouiii mHanzson TacToT AF,
- KOS UERT ATy B
- RopuaTHHeG THanaso Tesmeparyp A0, = (20£3) °C
- paosi: panason Tevmeparyp AGug = (0. 435) °C;

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

- samermne Eswocta Cr € 500

IMapameTpsi oKpy-Aammeil cpeasr:
- Suanazon soxuomcHs mevmepamyp AGL, = (10._ 30) °C;
- APYTHeE BIMTONNIE BETHHHEE He NPHEEMAIOTE B PAcaET.

3ATAHHE:

Hlenomssya Metos samsy;mera cyaat (MHC), HSMepHTS H SaITHCATS pesyTIbTaT HEMepert
CHEYCOEIATEHOTO HANPAKEHNL.
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[Hssteprerca manpasverse mepemensoro Toka
Cxeaa sxciepEenTa mana npatopa

obwerm

— .
[ —

(e | 1 R =, R.= 1 xOu

U

@ e(t) R ——
| carmate f= 30T
4

OrcuuTaioe no Hneate snavenne
v, 5 pen>d 1T =
M ImUBOALTMETp 21eKTPOMHbIIR:

- BETIOCPEACTEERHO HanepaeT (PEATHPYET Ha) HITIUMIONOE SHAHGHUE HAPAAEHIL;
- xnzce TowocTa L.5;

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

- nena menemna L] = {moacrats no mxane} MB/aem

- HOpA@ThtsE TEANZI0R 92CTOT AFe = (50 ...1-109 T

- paSouEti manasoR SACTOT AF s = (20

10.

109 Ii;
- Kosgrumest avmmTy k= 141;
- HopAaThHEsE NEANZI0R TATEpaTYP A0y = (20£5) °C:
- 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.

HisaiepaeTca ERIPIXERES TIePEMEHHOTO Tk
eMa SRCIEpIERTa OTCTTTanmoe sHaTerTe

obnexm

cxena obsarT Gopia chTmaTe: CERyCoRER

- SEENEHNE CONpOTHEEENH
Ri=100ng R: =150

- smcTora remepupyEMore
carsana f= 50 KT

Orcanrannoe no mkaae snaerne Vs = [0 oro] B.
L _
. yTL i KK TaK H 70,

- Enace Tomocr 0,
- npeaea meper U
- dnura ks — 2000

208,

EReRRTRO: TR, eTofpTERte TR
- KosrmmenT avITITYES K3
- HOPMATHIIH THANZ0H TACTOT AF,,,., — B VCTaROBTER;
- pabownii mzamesos wacToT AF, = (50 ...2000) ;.
- HOPMETbHb THAas0H TeMTEparyp A, ~ He YCTARORTE,
- paSoustt mianasor Tevmepatyp A8y, = (0...+30) °C;
- i e fs ~ He HOpMEpYeTCH;
- ssrsese conporimnesaz Ry= 10 MO
- ssrsesme @morm Cr £ 50 0;
Tlapamerpst OKpy&aomeii epetbI:
- AMATIAOR BOSMOATEDS TermepaTyp AGky= (0...30)
- APYTHE ETATIONHE BETIEHAL He NPHEMMAKTCR B PACTET.
3ATAHHE:
Henomssys MeTog Ry Amero cryaan (MHC), HMepHTS H SaIACETh PesyIbTAT HIMepEHIT
CHyCORAATBRONO HANpRAEH

HisaepieTes RANPAKERTE IEPEMEHHOTO TOKE
Cxeua JKCIIepRMERTa. OTCHHTARROE SHATRRIE

ofwern

B - SHAEHHA CONpOTHETERHE
[Je | ] | &=100:0u k- 1050
Uiy
@ e(t) - MBCTOTA [EHEPEDYEMOTO
curmama f= 26
o

1. foro semme] B.

'OTCUNTaHKOE MO WIKATE SHAYEHHE gy
Ilsupporoii BOTBTMETP sapyBeaHoro NpoNIBOACTEA:

- HeNOCPeACTBERHD pearrpyer Ha e (CB3)
- sace ToamocTn 1,04/10;

- mpeaea rsveperi U = 20 B;

- Bnua ke ® — 200;

AR IRD T, erobpaIasos TR

- HOPMATHILI TRAMION TACTOT AF,.. — HE YCTAHOETEN,

- pabowmii mzamason wacTot AF,.; = (20 ...2-109 I;
- rospdmmenT pmmTym b = 1AL

- HOP(a RS MEANAS08 TEMTEPATYP AG).,., — HE Y CTARCRIER,
- pasiomst mranason tevmeparyp 46,,; =(0...430) °C;

- i s Fo — He HOpMEDY

- ssavere compoTEEaemEx Rr= 10 MO
S0n%;
Tlapanserpst oxpy&aroueit epetpI:
- AMANIAIOR EOSMOATBLX TeMIEPATyP AGky = (3...30) °C;
- APYTHE ETATMONE BETITHHS e NPIHAMAITC B PAcaEr.
3ATAHHE:
Hemommssya MeToa HamsyAmero crysan (MHC), H3MepHTS H SAIHCaTh PeSyIBTaT HRMEpERIE
CHHYCORIATHHOIO HATIDAAEHHL.
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HisuepaeTcs Hanpense HepeMeHMoro Toxk

CXEMa IECIEpHMERTA OTCURTANHDE SHAYEHRE

] 029

HCXOJHBIE TAHHBIE:
I curnaza
cxeaa ofBerTa Gopia cRrHATA cERYCOHTa
2 -
- SHENEENS CONPOTHENEHE:
I i I Ri=2x0m, R: = 10 x0ng;
Hyua
e - SACTOTA remEpEDYENOTO
currana f= 500K T
-
OrTcanTantoe Mo mKate sHANEHHE Ugy = [0 foto o] B

uposoit

B pearupyer ma ponoe savenue (A3)
- xnace TowsocTa 0,24

- npexen epesmi I = 500 B;

- duma usrar® — S0000;

yetaosaer:
- pabowmit THanason w10t A0 = (20 ... 109 T

- xosbmsent ey k y=4;

- HOPMATEBIE TEANAS08 TEATIEPATYP AB)p, — He YCTAHORTEH;
- paGiost manasor Tevmeparyp 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
1 1 CHEYCORPATHAOTO HATpTACHHE.

[suepaerca nanprxenme nepeyentore Toka
CReMa SKCOEpIMERTa

Ugyer Uy

HCXOHBIE JAHHBIE:

4| Mapanzerpe eursana

e owerma Gopia curmana. cmmyon

o | —— comporsEReH:
[]r T | & =10x0u &= 10x0n
eft) - uacToTa renepupymaro
l crrram f= 500 KT
o

Orcunrantoe o mikate saauerhe Uz = [0 Goto panme] B.

L{uipoBoii BOALTMETP OTeNECTHERHOTO NPOHIBOICTEA:

s A cHy TaE #710

- xxace Tounocrs 1,0/0.5;

- npeaen msepesmit L, = 6,0 B;

- s uawarre - 600;

AP SE TR, OTOAPIEESM0E THCTEa

- HOMATBHBL JATESOR 8CTOT AF . = (50 ...100-10°9) T
- paBownit mmamason wactor AF,. = (20 ...500-109) T

- EosprpenT STy =3,

- HopuaThmn mmATIAson TeATEpATYP AQuye = (2052) °C:

- paBousi mamsson rexmeparyp MGy =(-20...#35) °C;

- TexmepaTypabi xosiamenT B ks =
- sxaverme conporsEnemEn Ry= 1 MOs:

- shasexze BxocTs Cr £ 50 1,

TMapameTpel oKpy&aromeil Cpeabl:
- AmanAso SosMOAHBD TesmepaTyp AQ:p = (10...30) °C;
- APYTHE BTHMOMNE SETHHIE He IPHRIMAITCE § PAcHeT.
3ATAHHE:
Hicnomssya meton marmsymero cryaar (MHC), HsMepHTS 1 samicars pesymsTar msMepesms
1 2 CHHYCOHTATEHOID HANPAAEHHT

Onucanue MKAJbl OLEHUBAHMS

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-6. 3ammuTa 1abopaTopHoii padoThl 5

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOJIBLHOr0 MeponpusaTus: Kommoksuym

Bec koHTpOoBbHOr0 Meponpustusi B BPC: 10

Ilpouenypa  mnpoBeaeHMs  KOHTPOJIbHOro  meponpusaTHsi:  CTyIEeHTBl  BBIIOJHSAIOT
WHAMBUAYAIbHOE 3ajaHue 1o JabopartopHoit pabdore "NeS5.l3MepeHune mapaMeTpoB IMaCCHBHBIX
KOMIIOHEHTOB". Ha OCHOBaHMM NOJIyYEHHBIX 3KCHEPUMEHTAIbHBIX JAHHBIX IOJArOTABIMBACTCS U
NPEJOCTABIISCTCS HAa 3alIUTY OTYET O BBINOJHEHHH PabOTh.. B pamkax 3amuThl OLEHHBAETCS
MIPaBUJIbHOCTH MOJTYYEHHBIX PE3yJbTaTOB, KOPPEKTHOCTh 3aIIMCH OTBETOB U BBIBOJOB. Kpome Toro,
OLICHUBAETCS MOJIHOTA OTBETOB HA TEOPETUUECKUE M IIPAKTUUECKHUE BOIIPOCHL. 3aIUTa MPOBOIUTCS
OJIHUM TIpernojiaBaresnieM. Bpemst 3amuThl cocTaBiser He 6onee 15 MUHYT Ha ofHOro yenoBeka. Ha
3alUTY MPEICTaBISAETCS BHITOJHEHHbBIN HHIUBUAYAIbHbBINA OTYET.

Kparkoe conep:kanue 3a1anus:
JlaGopaTtopHast pabora 5.
Bompocsi, 3ananue.
1) U3mepenue napameTpoB KaTylIeK UHAYKTUBHOCTH, CXEMbI 3aMELIECHUS; 1MarpaMMbl TOKOB U
HAIPSKCHUH; TIOTPEITHOCTH.

2) Haiitu 23, Q).

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OOLIYI0 XapaKTEePHUCTHUKY, 1.l KakuX CXeM 3aMeIIeHUs IeTeii MepeMeHHOr0 TOKa
HOPUHIUI ACHCTBUS, KOHCTPYKLUIO U3MEPSIIOTCS apaMeTphl Lenen?

AQHAJIOTOBBIX U U(PPOBBIX 2.Yro takoe 1o0poTHOCTH Q?

AIIEKTPOU3MEPUTENBHBIX 3.Yto Takoe TaHreHc yria norepb D?

YCTPOMCTB 4. B xakoil popme HOpMHUPYIOTCS TOIPEHTHOCTH

U3MEpSEMBIX TapaMeTpoB?

5. 3aBucsr mu 3HaueHns Q u D oT gacToThI
HCIBITaTENbHOIO CUTHAsA?

6. Ilpu xakux ycnoBusx 3HaueHus LS u Lp paszmuuarorcs
10 3HAYEHHUIO?

7.I1pu kakux ycnosusix 3HaueHust CS u Cp paznuyarorcs
10 3HAYEHHUIO?

8.ITpu kakux ycnoBusix 3HaueHus RS u Rp paznuyarorcs
10 3HAYEHHUIO?

9. Yto HEOOXOIMMO yUUTHIBATh MTPH U3MEPEHUU MaJIbIX
10 3HAYEHHUIO CONPOTUBIICHUN?

10.Yto HE0OXOIMMO YUUTHIBATh MPU U3MEPEHUH MaJIbIX
I10 3HAYEHHUIO KOHJEHCATOPOB?

11. Yro HE0O6X0AUMO YUUTHIBATH IPU U3MEPEHUU MaJIbIX
10 3HAYEHUIO HHIYKTUBHOCTEN?

12.13mepenue napaMeTpoB dJiekTpudeckux neneid RLC-
U3MEepUTENIeM — IPUHIUI JecTBUS TPpUOOpa; OCHOBHBIE
AJIEMEHTHI CTPYKTYPHOM CXEMBbI; paCUETHBIE BhIPAXKEHUS
1 GOpMYIIBI.
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YMeTb:  NpoM3BOAUTH  BBIOOD
CpEACTB U3MEPEHUN B
3aBUCUMOCTH OT XapaKTEPUCTHUK
HCCIICAYCMbIX BCIIMYUH

C. R,
—
Ly R1 R; R,
e —
1.
Figure 1 Haittu Z3 u tgé3
(o R,
L, R, L,
— Y YN N
2.
Figure 2 Haittu Z3 u tgé3
C, R,
L, R, L,
— Y YN 1 1N,

3.

Figure 3 Haiitn Z3 n tgé3

4. Haiitu Haiiti Z), ,Q)’ 1 pe30HaHCHYIO
yactoTy oP npu ycnosuu pezonanca B BetBu (R2L2C2).

L, (e R,

g

C, R1 R R,

5.Haiitu Haiitu Z), ,Q) 1 MOCTpOUTH AUAarpaMmy TOKOB
Y HallpsDKEHUM, HauMHas ¢ Toka [2.
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L, R,

6.Haittu Haiitu Z3) ,Q) 1 IOCTpOUTH AUAarpaMmy TOKOB
Y HanpsDKEHUM, HaYuHas ¢ Toka 2.

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

I
& +

Onucanne MKAJbI OIlEHUBAHUS:

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 evlnoinenus 3Hanus: OLeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILIECTBEHHO HE BBIMOJIHEHO

KM-7. 3ammuTa 1abopaTopHoii padoTsbl 6

®opmbl peanuzanun: Cvemannas Gopma

Tun KoHTPOAbHOT0 MeponpusitTusi: Kommoksuym

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa  mnpoBefAeHHs  KOHTPOJAbHOro  meponpusitusi:  CTyIEHTHl  BBINOJHSIOT
WHIUBUIyaJIbHOE 3a7aHue 1Mo JlabopatopHoi padote "Ne6.Ocuminorpadsl u ux npumeHenue". Ha
OCHOBaHUU TOJIYUEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX MOJATOTABIMBACTCS M MPEIOCTABISETCS Ha
3alIUTy OTYET O BBINOJHEHWH paboThl. B pamkax 3ammThl OLEHUBAETCS MPABHILHOCTH
MOJIyYEHHBIX PE3YJIbTaTOB, KOPPEKTHOCTh 3allMCU OTBETOB M BHIBOJOB. Kpome Toro, oneHuBaercs
MOJTHOTA OTBETOB HAa TEOPETHUYECKUE M TMPAKTHYECKHE BOMPOCHL. 3alluTa MPOBOAUTCS OIHUM
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npernoaBareneM. Bpems 3amuTel coctaisieT He 6onee 15 MUHYT Ha oHOTO yenoBeka. Ha 3ammury
IIPEJICTABIISICTCS BBIIIOJHEHHBIM HHIUBUAYAIBHBIN OTYET.

Kpartkoe cogep:xkanue 3aiaHuA:
JlaGopaTtopHas padora 6.
Bonpocsl, 3ananus.

1) YerpoiictBo ocumuiorpagoB, OCHOBHBIE METPOJIOTHYECKUE XaPAKTEPUCTUKH.
2) Oco0eHHOCTH IPUMEHEHNS, OLIEHKA ITOTPEIIHOCTEN PE3YIbTaTOB U3MEPEHUS.

KoHTposbHbIe BONPOCHI/3aJaHUA:

3HaTh: METOAbI H 0COOEHHOCTH
HU3MCPCHUMA QJICKTPHUYICCKUX n
HEBJICKTPHUYCCKUX (1)I/ISI/ILICCKI/IX
BCJIIMYHUH

1. Kyna, oObpIuHO, TOfaeTcsi HampsbKeHHe, popMmy
KOTOPOT'0 MCCIEAYIOT C IIOMOILBIO 3JIEKTPOHHOJIYYEBOTO
ocmmutorpada?

2.Kaxkoii 610K 3JI€KTPOHHOIYYEBOTO OCIMiLIorpada
obecrie-unBaeT HaOIIOJICHUE HA YKpaHe (GOPMBI
OTHOCHUTEJILHO MablX 110 BETUYMHE HAIPSDKEHUN?
3.Kaxoii 610K 371eKTpOHHOIY4YEBOT0 ociuiorpada
MO3BO-JISIET HAOIIOIaTh HA dKpaHe (POpMY OTHOCHTEIHHO
001bUWUX TIO BETUYNHE HATIPSHKCHU ?

4.YKaxuTe NOPSI0K BEIMIMHBI BXOTHOTO
COIPOTHBIICHUS OOJBIIMHCTBA AIEKTPOHHOIYIEBBIX
ocrmutorpados.

5. Kakoii 0JI0K 3JIEKTPOHHOIYYEBOTO OcCHuLIorpada
BbIpa-0aThIBaET MUJI000pa3HOE HANPSHKEHUE?

6.Ha skpane 351eKTpOHHOIYYEBOT0 OCIIuIorpada
OJIy4e-HO HEMOIBUXKHOE N300pakeHue GOpPMBI
HCCIIElyEMOI0 HECUHYCO-UIaIbHOIO HanpsbkeHus. Yo
MIPOU3O0UIET ¢ N300paKEHHEM, €CIIU aMIUTUTYAA
Pa3BEePTHIBAIOILETO HAIPSKEHUSI YMEHBIIUTCS?

7.Ha skpaHe 3J1eKTpOHHOIY4YEBOr0 ocIuiuiorpaga
MIOJIy4€HO HETO/IBI)KHOE M300pakeHrne umnysibca. Yro
MIPOU30UJET C U30-OpaKeHHEM, €clld aMIUIUTyAa
Pa3BEPTHIBAIOIIETO HAMPSKEHUS YBEIUUUTCS?

8.J17151 uero B MEKTPOHHOIYUYEBBIX OCIMILIOrpadax
OCYILIE-CTBIISIETCSI CHHXPOHU3AIMS 110 YaCTOTE  MEXIY
HCCIIETyeMbIM U Pa3BEpPTHIBAIOIIUM HATIPSKEHUSIMU ?
9.Kakoe Ha3HaueHHe UMEET KaTuOpaTOp aMILIUTYIbI
JIEK-TPOHHOJIYY€BOr0 ocuusuiorpada’?

10.0T TOYHOCTH KaKOro mapaMeTpa BEIXOJAHOTO
HaMpsDKEHUS KamuopaTopa aMILTUTY bl 3aBUCUT
TOYHOCTb U3MEPEHHUSI MTHOBEHHOT'O 3HAUYEHHUS
HCCIIEyEMOT0 HaPSKEHUS C TIOMOILBIO
AJEKTPOHHOIYYEBOr0 ocuuiiorpaga?

11.Kyna nomaeTcst BBIXO/IHOE HaNpsDKeHHE KanuopaTopa
JUIUTEIBHOCTH 3JIEKTPOHHOJIY4EBOT0 ocuusuiorpaga?
12.Kakue HCTOYHUKH MOTPEIIHOCTEN ITPU U3MEPEHUN
ocuusuiorpa)oM MrHOBEHHBIX 3HAUEHUHN HCCIEAYEMOTO
curnana?

13.Kakne HCTOYHUKH ITOTPENIHOCTEN NPU U3MEPEHUH
ocrmIorpadoM reouia UCCIeAyeMOoro CurHasa?

Onucanue MKaJbl OLICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBHITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBIITOIHEHO

KM-8. 3amuTa Ja6oparopHoii padorsi 13

®opmbl peanusanun: Cmenrannas popma

Tun koHTpoIbLHOTrO MeponpusTus: KonoksBuym

Bec koutposabHoro meponpusitusi B BPC: 15

IIpouenypa  mnpoBefeHusi  KOHTPOJBLHOro  Meponpusitusi:  CTyIEHTHl  BBIIOJIHSIOT
WHAMBHUAYAIbHOE 3a/laHue 1o JlabopaTopHoii padote "Nel3. M3mepenue vactorsl u nepuoaa”. Ha
OCHOBaHUU IOJIYUEHHBIX KCIIEPUMEHTAJIBHBIX JAaHHBIX MOJArOTaBIMBAETCS M IPEJOCTABISAETCS Ha
3alIUTy OTYET O BBHIMOJHEHUH paboThl. B paMkax 3amuTbl OIEHUBAETCS MPaBUIBHOCTh
MIOJIyUYEHHBIX PE3YyJIbTaTOB, KOPPEKTHOCTh 3allUCH OTBETOB U BbIBOJIOB. Kpome Toro, oleHuBaercs
IIOJIHOTA OTBETOB HAa TEOPETUYECKHE M TNPAKTUYECKUE BOMPOCHL.  3alIuTa MPOBOAUTCS OJHUM
npenogasareneM. Bpems 3auuTsl coctapiseT He 6osee 15 MUHYT Ha oHOTrO yenoBeka. Ha 3amury
MPEACTABIISIETCS BBIMOJHEHHBIA UHANBUYAIbHBIN OTUET.

Kpatkoe cogep:kaHue 3a1aHus:
JlaGopatopHas paborta 13.
Bonpocsl, 3ananue.
1) YerpoiicTBo IM(POBBIX YaCTOTOMEPOB U MEPHOAOMEPOB, OCHOBHBIE METPOJIOIMYECKHE
XapaKTEPUCTHKH.
2) OcobeHHOCTH TPUMEHEHUS, OIIEHKA MOTPEIIHOCTEN pe3yIbTaTOB U3MEPEHUSI.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTh: 3KCIITyaTUPOBATh CPEACTBA 1. Haiiaure BeIpa’k€HHOE B MUKPOCEKYHIaX 3HAaUEHUE
U3MEPEHUI B COOTBETCTBUU C HX MIEpUO/IA, €CIIU U3MEPEHHOE 3HAYEHUE YaCTOThI
HAa3HAYCHUEM M TEXHUYECKUMU paBHsiercs 12,5 xI'm.

XapaKkTepUCTUKaAMU 2.0npenenute MakKCUMaJIBHO BO3MOKHOE 3HaUYEHUE

a0COIOTHON TOTPEITHOCTH CUYeTa IPU U3MEPEHUHN
TIepHOo/Ia, eCITH YacTOTa CIICOBAHUS UMITYJIHCOB HA
Beixonae 'OY fo = 10 MI'11.

3. IOV gacroromepa umeet 7 aekaa. Beioepure
3HaueHue Bpemenu cuera (u3 psga: 0,001 c; 0,01 c; 0,1 c;
1 ¢; 10 c), koTopoe obecTeunT MUHUMAIIBHYIO
MOTPENIHOCTh U3MEpeHus 4acToThl fx =2 MI 1.

4. 11OV gacroTromepa umeet 7 aexasn. Beibepure
3HauUeHUEe MHOXUTeNs nepuoaa (u3 psaa:1; 10; 100;
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1000; 10000), koTOpoe 00eCIEYNT MUHUMATHHYIO
MOTPEIIHOCTh U3MepeHus nepuoaa Tx = 20 mc, eciu
4acToTa CaeA0BaHus UMITYJIbCOB Ha Beixojae ['OY fo =10
MTI'.

5. [IpenenpHOE 3HAYEHHME COCTABIISAIOIICH
OTHOCUTEIIbHOM MOTPEIIHOCTH YaCTOTOMEPA,
00yCIIOBJIICHHON HETOYHOCTHIO U HECTAOMIIBHOCTHIO
4acTOTHI CIIEI0OBAaHUS UMITYJIbCOB Ha Beixoze ['OY,
pasusiercs 0,0005 %. Tpebyercst u3MepuTh yacToTy fX =
200 kI'11 ¢ OTHOCUTEIBHOM MOTPEIIHOCTHIO, MPEAEIHHOE
3HaueHue koropoi He npessimaet 0,001 %. Boibepure
MUHUMAIBHO HEOOXOUMOE JJIsI TOT0 BPEMS cueTa U3
psana: 0,001 ¢; 0,01 ¢; 0,1 ¢; 1¢;10c.

6.HoMmuHanbHOE 3HAUYEHHUE YACTOTHI CJICIOBAHUS
uMITyibcoB Ha Beixoze ['OY fo = 10 MI'n. [IpenensHoe
3HAYEHHE COCTABIISIONICH OTHOCUTEIHHON MOTPEUTHOCTH
4acToToMepa, 00yCIOBIEHHOW HETOYHOCTHIO U
HECTaOMILHOCTHIO 3TOM yacToThl, paBHseTcs 0,0005 %.
Tpebyercs uzmeputs nepuon Tx = 200 Mxc ¢
OTHOCHUTEIIbHOM MOTPEIIHOCTHIO, MPeAeIbHOE 3HAUCHUE
koTtopoil He npesbiaet 0,005 %. Beibepure
MUHUMAaJIbHO HEOOXO0UMOE AJIsl TOr0 3HaUYCHUE
MHOXUTENS nepuoaa u3 psaa:1; 10; 100; 1000; 10000.
7.C nomomkto nudposoro yacroromepa U3-75,
HCIIOJIb3yeMOro B TabopaTtopHoii pabote Ne 13, Gpuio
MOJIy4€eHO 3HaYCHUE YacTOThl curHana f, pasxoe 2621,5
['1. I3mepenue 4acToThl MPOBOAMIOCH TAKMM 00pa3oM,
9TOOBI 00€CNIeYNTh HAUMEHBIITYIO TOTPEIIHOCTh. B cuity
3TOTO0, Ha MPUOOPE 3a1aBATUCH COOTBETCTBYIOIINE
napametpsl (Bpems cueta TCYH). Kakoe 3HaueHue
BpPEMEHHM cueTa ObLIO BHICTABJIEHO Ha MPUOOpeE NMpu
MPOBEACHUU U3MepeHus 4yacToThl? Bpems cuera ais
YKa3aHHOTO 4acTOTOMEpa BhIOUpaETCs U3 psjia
BO3MOHBIX 3HaueHwmit: 100, 101, 102, 103, 104 mc. Hus
BBIOPAHHOTO 3HAYEHUSI BPEMEHHU CUETa BBIUUCIUTH
MOTPEUIHOCTh U3MEPEHUS YaCTOTHI M 3aMMCaTh KOHEUHBII
pe3ysbTaT C YY4ETOM JIaHHOW MOTPEITHOCTH.

8.C momorsio 1ugpoBoro yacroromepa Y3-75,
HCIIONB3yeMoro B jabopaTopHoit padote Ne 13, 6pu10
MOJIy4€HO 3HAUYEHUE NIepHUo/ia CUTHaa T, paBHOE
169,7912 mxkc. M3mepenne nepuoia npoBOAWIOCh TAKAM
00pa3zomM, 4TOObI 00eCIIeYnTh HAUMEHBIIYIO
MOTPENTHOCTh. B cuity aToro, Ha npubope 3a1aBajiuch
COOTBETCTBYIOIINE TapaMeTpPhl (YUCIIO YCPEAHIEMBIX
niepuoioB N). Kakoe 3HaueHne 9uciia ycpeaHsIeMbIX
MIEPHOJIOB OBLIO BHICTABICHO Ha MPUOOPE MPHU
MPOBEICHUY U3MepeHus neproaa? Yucmo ycpenHseMbIx
MIEPHOJIOB JIUIsl YKa3aHHOTO 4YacTOTOMEpPa BHIOMpPASTCS U3
psana Bo3MoxHbIx 3Hauenui: 100, 101, 102, 103, 104.
J171s1 BBIOpaHHOTO 3HAYEHUS YHCIIa YCPETHIEMbIX
TIEPUO/IOB BHIYUCIIUTH MOTPEIIHOCTh U3MEPEHHS TIepUoa
Y 3anKcaTh KOHEUHBIA PE3YNIbTAT C YUETOM JaHHOM
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MOTPEIIHOCTH.

9.0npenenuThb, a 3aTeM U BHIOPATh U3 YHCIIa BO3ZMOKHBIX
JUISL KCIIOJIb3YyEeMOT0 B JIaHHOM 1abopaTtopHoit pabote
4acTOTOMEpa, MUHUMAJIbHO HEOOX0IMMOE BpEMSI cUeTa
TCU. Usmepennas yacrora curnana: f=23591,70 I'u.
[TorpeniHocTh U3MepeHUs 4acTOThl Of HE MpEeBbIIIACT
0,02 %.

10.0Onpenenuts, a 3aTeM U BEIOpATh U3 YMCIIA
BO3MOXKHBIX JIJISI HCTIOJIB3YEMOTO B IaHHOM
nabopaTropHOil paboTe YacToTOMEPa, MUHUMAIIBHO
HE00X0IMMOE YHCIIO YCPEIHAEMBIX IEPUOI0B N.
N3mepennsiii nepuoy curnana: 1 = 43,180 mxc.
[TorpeutnocTs u3Mepenus nepuoaa o1 He npesbimaet 0,1
%.

11.0mpenenuth Kakoe u3MepeHre aacT 001ee TOYHBIN
pe3yiabTaT (MPSAMOe UM KOCBEHHOE) JIJIsi U3MEPEHHOTO
3HayeHus yactotel f=59,178 kI'n. [Ipeanonaraercs,
YTO U3MEPEHHUE MPOBOJUTCS HA UCIOJIB3YEMOM B JIAaHHOU
1abopaTopHOil paboTe 4acToTOMEpE.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pELICHUs 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/laHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapakmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISAETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@DopMa NPOMEKYTOUHOM aTTecTalMM: 32a4ET 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
OCHOBAaHMM CEMECTPOBOM COCTABJISIOLICH.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenuunst/Muaukarop: UJI-1lonk-6 Beibupaer cpeacrsa usmepenus, IpoOBOAUT U3MEPEHUS
IEKTPUICCKUX U HEDJICKTPUUCCKHUX BEIIMUUH, 00padaThIBACT Pe3yIbTaThl H3MEPECHUN 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.Yt0 Takoe HOpMHpYIOLllee 3HaUCHUE?
6.0mpeneneHre OCHOBHOM MOTPELTHOCTH.
7.0mnpeneneHue JONOIHATEIBHON OTPEIIHOCTH.
8.UTo Takoe HOpMaJIbHbIE YCIOBUS?
9.Yto Takoe paboune ycnoBus?
10.Onpenenenne kiacca TOYHOCTH CPEACTB U3MEPEHUH.
11.Kakue TeXHMUECKHE CPEICTBA OTHOCSTCS K CPEACTBAM U3MEPEHUI?
12.Kakwue BBIBOBI ICTAIOTCS TIOCIIE IPOBEICHUS MOBEPKH N3MEPEHUI?
13.Kak 10JIKHBI COOTHOCUTBCS ITOKA3aTENN TOUHOCTH STAJIOHHOTO U IIOBEPSEMOTIO CPECTB
U3MEpEeHUit?
14.KakoBbI paBuja OKpYIJIEHHs 3HAUE€HUS IOTPETHOCTEN?
15.Yto Takoe eAMHCTBO U3MEPEHUM?
16.Mmeem aBa BoIbMETpA:
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 npenenpHO-10MyCTHMbIE OTPEITHOCTH JJI11 H3MEPUTENILHOTO Tprbopa

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
conpotubiienueM C npoBoaAUTCs u3MepeHue HanpspkeHusi. ConpoTUBIIEHUE HCTOYHHUKA
curHana aexuT B auana3one ot 0 go D. Temneparypa Bo3zayxa MmoxeT ObITh 0T +20°C 1o E °C.
TemnepaTypHas IOrPEIHOCTh BOJIBTMETPA paBHA II0JIOBUHE OCHOBHOM Ha Kaxkple 10°C.
IToxazanue BonbTMETpA paBHO F.

[TpencTaBuTh pe3yiabTaT U3MEPEHUS C BEPOSTHOCTBIO P=1.

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

A | B C D E F

15| 15B | 50 kOm | 5 kOm | +30rpan | 10B

19. BoapTMeTpOM KITacca TOYHOCTH A C IMANa30HOM MOKa3aHui B 1 BXOTHBIM
conpotusiienueM C npoBoauTcs n3Mepenue HanpspkeHus. ConpoTHBICHNE UCTOYHUKA
curHana nexut B auana3one ot 0 no D. Temneparypa Bo3zayxa moxeTt ObiTh oT +20°C g0 E °C.
TemnepaTypHasi HOTPEUTHOCTh BOJIBTMETPA paBHA MOJOBHUHE OCHOBHOM Ha Kaxbie 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 | 20kOm | 1kOwm | +40rpan | 10B

20. BonpTMETpOM KiTacca TOYHOCTH A C TMAINa30HOM IMTOKa3aHuii B 1 BXOTHBIM
conpotusiienneM C npoBoauTCs n3Mepenne HanpsbkeHus. ConpoTHBICHNE UCTOYHUKA
curHana nexut B auana3one ot 0 no D. Temneparypa Bo3zayxa moxeTt ObiTh oT +20°C 1o E °C.
TemnepaTypHasi HOrPEUTHOCTh BOJIBTMETPA paBHA MOJOBHHE OCHOBHOM Ha Kaxkasie 10°C.
[Toxazanue BosibT™METpa paBHO F.

[IpencraBuTh pe3yabTaT U3MEPEHUs C BEpOSTHOCTHIO P=1.

HcxonHble JaHHBIE B 3aJaHUM:

A | B C D E F

1,5 ] 150B | 50 kOm | 1 kOwm | +15rpag | 100B

21.Yto Takoe npsaMoe usmepenue?

22.YT10 Takoe KOCBEHHOE H3MepeHHe?

23.HyxHO 71 TPOBOJIUTH pacueT pe3yabTara Ipu MPSIMOM U3MEPEHUH?

24 Hy>XHO 11 IPOBOJUTH PACUYET PE3yJIbTaTa IIPU KOCBEHHOM U3MEPEHNN?

mMepenne P mo P=UZ2/R

JlaHo: V.. U=300B; 0,1/0,05; Ux=100B;
R: R;=100 xOm; 0,05/0,02; Ryx=20 xOm;
Hantn: P AL 6,

0> Ym0

2. 3amava; _m3meperne P mo P=I*R
[JaHo: Ar =2 A 1,5; Iy=2 A;
R: R;,=1000 Om; 0,2; Ryx=500 Owm;
26 Haittu:  Puaws Do’ o

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

R: Ry=1&OmM; y=0.2; R,=0,5 kOm;
27. Hawtn: R, A6,

o

33



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(PPOBLIX 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 u3oOpaxenue Ha SKpaHe
3JI0.

AY -l A

N A A :

<,
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 Mpubdopa K AanbHel skcryaTauuu — l'ogen/He rogen

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
CONPOTHUBIIEHHs OT HOMUHAJIBHOTO 3HA4eHUs 00, 100aB.

Haiitu npenenbHoe 3HaU€HNE OCHOBHOM MOTPEIIHOCTH BOJIBTMETPA 00,11, BEI3BAHHOMN
OTKJIOHEHUSIMU conpoTuBiaeHni Rpamkn 1 R1o0aB oT HOMUHANBHBIX 3HAYEHUN.
Pe3ynbraThl BHECTH B TaOuIuUILy.
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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
INoJIH. 0TKJI. , HOMUHAJIBHBIM COIIPOTHBIIEHHMEM OOMOTKH paMKku Rpamku, npenenbHbIM
OTKJIOHEHUEM COTIPOTUBIICHUSI OOMOTKM paMK{ OT HOMUHAJIFHOTO 3HAa4YeHUs 00,11, Rpamku .
Paccunrars 3HaYEHME IIYHTUPYIOLIETO CONPOTUBIEHU RuIyHTa U1 ITOJTydeHus: amnepMerpa
¢ nuanasonom nokazanuii O-Inopm. IIpenensHoe OTKIOHEHNE 3HAYCHUS IIYHTUPYIOIIETO
COINPOTHBIICHUS OT HOMMHAJILHOI'O 3Ha4€HUs 00, IIYHTA.

Haiitu npenenbHoOe 3HaU€HNE OCHOBHOM MOIPEHIHOCTH aMIIEPMETPa §0,I1, BI3BAHHON
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.Ycunurensb ¢ mOCIeI0BaTeIbHOW OTPUIIATEIEHOW 00PAaTHOMN CBSA3BIO MO HATPSIKCHHUIO C
koadunmentom ycunenus Ky = K/(1+Kp), rne K- HomuHansHbIi K03 OUIUEHT YCUICHUS
COOCTBEHHO YCHJIUTEIS, B — HOMUHAIBHBINA K03 unmeHT nepeaayun 38eHa 00paTHOM CBS3H.
[IpenenbpHBIE OTHOCUTENBHBIE 3HAUEHHUSI OTKIIOHEHHH OT HOMUHaNIbHBIX 3HaueHn 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 HOMUHAJIBHBIX 3HaUeHur 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.McTouyHMKH OTPEIIHOCTEN Pe3yabTaTOB U3MEPEHUH LIMPPOBBIX OCHUILIOTPadoB.

41.Kak npoBOJUTCS KaTMOPOBKA aMILIUTY bl U ATUTEIBLHOCTH B ocuuiuiorpagdax?

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

44 Knacc TOYHOCTH IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB?

45.IlorpemHocTb TUCKPETHOCTH U3MEPUTEIBHBIX PUOOPOB.

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

47.ALII BpemMs-UMITyJIbCHBIE, CTPYKTYpHAs CXeéMa, TOYHOCTh, ObICTPOJICHCTBUE.

48.ALIT yacTOTHO-UMITYJILCHBIE, CTPYKTYPHAsi CXeMa, TOYHOCTh, OBICTPOICHCTBHE.

49.A1IT xog0-UMITYTBCHBIE, CTPYKTYpHAs CXeMa, TOUHOCTh, OBICTPOICHCTBHE.
50.I'eneparop pa3BepTKH B aHAIOTOBBIX OCIMIUIOrpadax, Ha3HaYeHHE, 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 CITy4alHBIX TOTPEIIHOCTEN?

54 Ilpumepsl 3aKOHOB paCHPEACIICHUS CTYYAHBIX MOTPENTHOCTEN: 3aKOH PABHOMEPHOMN
IUIOTHOCTH, HOPMAaJIbHBIN 3aKOH .

55.Kak MO’XHO CyMMUPOBaTh HE3aBUCUMBIE CITyJIaifHbIC BETUINHBI?

56.Kakoli BBIBOJ ie7aeT LEHTpaIbHAs NPEelIbHas TEOpeMa TEOPUU BEPOSITHOCTEMN?
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.AGconroTHAs TOTPEITHOCTh B KJIACCUYECKON METPOJIOTUH ONPEIeIsIeTCs i 0003HavaeTCs
KaK:
OTtBeTsI:
A) X—Xu b) Xu—- X B) = (X - Xn)
Bepnwiii otBet: A,B
2.A06COM0THAS TOTPEIIHOCTD B KIIACCHUECKOM METPOJIOTHH 0003HAYACTCS KaK:
OTtBeTsI:
A)=(X—-Xn) b) AB)d
Bepnwsiit otBet: A, b
3.0THOCUTENBHAS TOTPEUTHOCTH B KJIACCHYECKON METPOJIOrHH 0003HAYaeTCsl 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 ¢ ucnonb3oBaHUEM JTOJTBHBIX WM KPATHBIX €IMHHUII.
OTtBeTsI:
A)47,11 uB b) 47,11 MB B) 47,11 Hs
Bepnsiit otBeT: A
6.3anummuTe pe3yabTaT ¢ UCIOJIb30BAaHUEM KPATHBIX WK JOJbHBIX eauHull: 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=(20,00+0,015)mMA;P=1 B) C=(73,4+3,7)n®;P=1 B) L=(5,79+£0,125)mxI'1;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
10.0OTHOCUTENbHAS TOTPEIIHOCTh 0003HAYAETCS KaK:
OTBeThI:
A) d b) Xu — X B) 8=100*A/X (%)
Bepnslii oTBeT: A, B
11.ITorpemHoOCTh pe3ynbpTaTta U3MEPEHHS MOKET COAEPHKATh CIEAYIOIINE COCTABISAIOIINE:
OTBeThI:
A) ocHoBHYIO b) ciiywaitnyro B) 00bekTHBHYIO
Bepnpnlii otBeT: A, b
12.Kakue nmorpemHocT! ciaelyeT y4ecTh P UCIIOJIb30BAHUN MYJIBTUMETPOB B PEKUME
M3MEPEHUS HANPSHKEHHS Ha TIOCTOSTHHOM TOKe?
OTtBeTHI:
A) uHcTpymMeHTanbHyt0 b) okpyrienus B) wactoTHyio
Bepnsiii otBeT: A, b
13.Knacc TOUHOCTH MTOKA3bIBAET:



OTBeThI:
A) TlpenenbHO-TONYCTUMYIO PUBEACHHYIO MOTPEIITHOCTh
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 TOTPEUIHOCTS — UMEET MECTO TIPHU:
OTBeThI:
A) HopmanbHBIX yCIIOBHSIX
b) Pabouux ycnoBusx
B) VYcnoBusx xpanenus
Bepnpsiii otBet: b
16.Y10 MOXeT BbI3BaTh JOMOJHUTENBHYIO MOTPEMIHOCTD MTPU U3MEPEHUN HAIIPSKEHUS
OTBeTHI:
A) Temmneparypa
b) CocrosiHue 310p0oBbsl KCIIEpUMEHTATOPA
B) HenpaBuibHOe nokI0YeHHE BOJIBTMETPA K UCTOUHUKY U3MEPEHUS
Bepnriii otBeT: A
17.1Ipsimble U3MEpeHUS:
OTBeTHI:
A) DKCIEPUMEHTATOP PACIIONIOKEH MPAMO MEPE] OTCUETHBIM YCTPOUCTBOM CPEICTBA
U3MEPEHUU
b) Pe3ynbrar nosrydaercss HEMOCPEICTBEHHO U3 OINBITHBIX JaHHBIX
B) ITorpemHoCTh NPSIMBIX U3MEPEHUN NPSMO-TIPONIOPIIUOHAIBHA H3MEPSIEMON BEIIMUNHE
Bepnsiit otBet: b
18.KocBeHHbIE U3MEPEHMUS:
OTBeTsI:
A) DKCIepUMEHTATOP PACOI0KEH HEYAOOHO OTHOCUTENIBHO OTCYETHOTO YCTPOMCTBA
CpeCTBa U3MEPEHUI U BBIHYK/IEH M0JIb30BaThCs BCIIOMOTaTEIbHBIMHU CPEICTBAMH, YTOOBI
OTCUUTATh PE3yJIbTaT

b) Pe3ynbraT HaX0AUTCA HAa OCHOBAaHUU U3BECTHOM 3aBUCHUMOCTU MEXAY PE3yJIbTaTaMuU
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 IPOBOAAT OJHUM U TEM e Mprudopom;
b) u3Mepenus mpoBOJSAT B OJHOM MECTE;
B) pe3ynbTaThl H3MEPEHHI BRIPAXKEHBI B TIPOU3BOJIBHBIX €IMHHIAX (DU3UICCKUX BEITUYHH,
I') pe3ynbTaThl U3MEPEHUI BBIPAXKEHBI B y3aKOHEHHBIX €/IMHUIIAX U3MEPEHUI;
J1) mOTpemHOCTH U3MEPEHHNI YKa3aHbl 0053aTeIbHO B a0COIIOTHOU popMme.
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 BeIOJIHEHA 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 vinoineHus snanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHas 4acTh 3aJ[aHus BBITIOJIHEHA BEPHO.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. Ilpaguna évicmasnenus umo2080i OUEeHKU no Kypcy
OueHka omnpenenserca 1O pPe3yJbTaTaM yCIIEBa€MOCTH CTYAEHTa B TEUYEHHE CEMecTpa B

cootBercTBUH ¢ [lonokeHnem o OaIbHO-PEHTHHIOBOM cucteme ais cryneHToB HUY «MOW» Ha
OCHOBAHUU CEMECTPOBON COCTABIISAIOLIEH.
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