MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienune noaroroBku/cnenuaibHoctTh: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBaHnue o0pa3oBaTebHOI MPOrpaMMbl: JIeKTPOTEXHUKA U dJIeKTPUPUKAIHNA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OHCHO‘IH])IC MaTepuajabl
o IMCIOMIIJIMHE
MeTpOJIOI‘Hﬂ u l/IH(l)OpMalll/IOHHO-I/I3MepI/ITeJII)HaH TEXHHUKA

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney CepoB H.A.
IIpenonaBarenb Waermnatop R708da564-5erovNA-06ab7859 H.A. CepoB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB o Ceenewun o Bragensue L3N M3aKn
00pa30BaTeIbHOM L Brapenen ViBarios AC.
pOorpaMMel - Mo ¢ VigerTndnratop R28e5C300d-IVanovAlS-37175ef6 A.C. UBanos
JIOJDKHOCTB, y4EHast CTENICHb, MOJIIUCH acIIU(POBKA MOUCH
y4 p P

Y4YEHOE 3BaHUE)

o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH o Ceeaenun o Bnagensue L3N M3K M ﬂ
BBIITYCKaIOIICH Brageney Morpebucckuin M.5. o .
Ka(beI[pBI WaeHTuduraTop Rlccf62952-PogrebisskiyMY-d58a694 HOFpe6I/ICCKI/II/I
(IOIKHOCTBD, yUeHasl CTENeHb, (moamucs) (pacupoBKa IOIINCH)

Y4YEHOE 3BaHUE)



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:

10

10

10

15

10

15

15

10

$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: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJbHOro wmeponpusaTusi: KoHTpoibHOE MeponpusTHe
MpeHa3HAYEHO ISl OLICHKHU JOCTHKEHHsI OOyYaIOLIUMUCS YacTH 3aIUIaHUPOBAHHBIX PE3YJIbTaTOB
oOydeHus MO JAMCUUIUIMHE M dTana (GOPMUPOBAHUS 3alNIaHUPOBAHHOW KommeTeHmu. [IpoBepka
BBITOJIHSAETCS B TEYCHUH 5 THEH ¢ MOMEHTA cl1ayu 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
YMEHUS.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: 1.Yto Takoe abCOMOTHAS NOTPELIHOCTD?
MOTPEUIHOC 2.YT0 Takoe OTHOCUTENbHAS OTPEIIHOCTD?
TH 3.UT0 Takoe NnpuBEIEHHAS MOTPEIIHOCTh?
WU3MEpPEHU, 4.YeM pa3nuvaroTcs AUAna3oH NOKa3aHUM U IUAMNa30H U3MEpPEHU?
KJIAaCCU(UK 5.UT0 Takoe HOpMUpYIOIIee 3HAaUCHHE?
anus, 6.0npeneneHne OCHOBHOU MOTPEIIHOCTH.
dbopmbl 7.0npeneneHue AOMOJTHUTEIbHON TOTPEITHOCTH.
HOPMHUPOBa 8.YTo Takoe HOpMaJbHbIE YCIOBUA?
HUA, 9.Uto0 Takoe pabouue ycnoBus?
CHoco0bI 10.0Onpenenenne knacca TOYHOCTH CPEACTB U3MEPEHUM.
OLICHKU 11.Kakue TexHHMuecKHUe CpesICTBA OTHOCSTCS K CpeJCTBaM U3MEPEHUIN?
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.HaiiTi npeneapHO-10MyCTUMbIE TTOTPENTHOCTH JIJIsi U3MEPUTEIIHLHOTO MTPHOopa
OILICHUBATH IIpenenbHO- IIpenensro-
OITYCTHUMOC OITYCTUMOC
TIOTPEIIHOC Knacc Juanazon Aony N R .
TH o Iloka3anue | 3HaYCHHE OCHOBHOM 3HaAYCHHUEC OCHOBHOU
TOYHOCTH IIOKa3zaHUuHu 6 o o
pe3yIbTaTo a0COJTIOTHOH OTHOCHUTCJIIbHOH
B IOTPEITHOCTH MOrPEITHOCTH
W3MepeHuii 1,0 100B 50B
2.Haiitu npenenbHO-A0MyCTUMbIE OTPEUTHOCTH Il M3MEPUTENBHOTO Ipubopa
IIpenensHoO- [IpenensHO-
Kiacec Tounoctu bea pell
1o JIOITyCTUMOE JIOIyCTUMOE
. | Anamnazon 3HAYCHUE 3HAYCHUE
OTHOCHUTEJIBHOM .. | [loxazanue o o
ITIOKa3aHuHn OCHOBHOH OCHOBHOH
MOTPELIHOCTH . o
a0COIIOTHOM OTHOCHUTCJIIPHOU
TMOrpCIIHOCTH IOrpCIIHOCTH
1,0 100B 50B




3.HaiiTu npenenbHO-10MyCTUMBIE TOTPEIIHOCTH JJIsl U3MEPUTEIHLHOTO Mprbopa

IIpenenbHO- IIpenensuo-

JIOITYCTHMO€E OITyCTHMOE
Kiacc Jnanazon Y N .

. | IlokazaHue | 3HaYECHHE OCHOBHOM | 3HAYCHUE OCHOBHOM

TOYHOCTH | MOKa3aHHUU o o

a0COIIOTHON OTHOCUTETIbHOU

MOTPETHOCTH MIOTPEIIHOCTH
1,0/0,5 100B 50B

4. BoabTMETpOM Kjlacca TOUHOCTH A ¢ AMAINla30HOM NO0Ka3aHuil B 1 BXOAHBIM
cornpotusiieHueM C npoBoauTcs usmepenne HanpskeHus. ConpoTuBiieHUe
HCTOYHMKA CUTHAaJA JIeXUT B auana3one ot 0 no D. Temneparypa Bo3nyxa
MoxkeT 0bITh 0T +20°C no E °C. TemmneparypHas OTpelrHOCTh BOJIBTMETPA
paBHa 1oJIoBUHE OCHOBHOM Ha KaxJble 10°C. Iloka3anue BoabT™MeTpa paBHo F.
[IpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCThIO P=1.

WcxonHble J1aHHBIE B 3aJaHUU:
A |B C D E F
0,5| 10B | 20kOm | 1kOm | +60rpan | 5B

5. BonbTMmeTpoMm Kilacca TOYHOCTH A ¢ IMana3oHOM Noka3aHui B 1 BXO1HBIM
cornpotusiieHueM C npoBoauTcs usmepenre HanpskeHusi. ConpoTuBiieHUe
HCTOYHMKA CUTHAJIA JIeXKUT B auana3one ot 0 no D. Temneparypa Bo3nyxa
MoskeT ObITh 0T +20°C 1o E °C. TemnepaTypHasi IOrpelIHOCTh BOJIBTMETPA
paBHa nojoBuHe ocHOBHOH Ha kaxkaple 10°C. [loka3anue BoiabTMeTpa paBHo F.
IIpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSATHOCTHIO P=1.

HcxonHple manHbIe B 3alaHUU:
A | B C D E F
0,1 | 15B | 500kOm | 1kOm | +50rpax | 3B

6. BoapTMeTpOM KiTacca TOYHOCTH A C TUANa30HOM TOKa3aHui B 1 BXOIHBIM
conpotusiieHneM C npoBoauTcs u3MepeHne HanpsbkeHus. ConpoTUBIIEHNE
HMCTOYHHMKA CUTHANIA JexXUT B Auana3one ot 0 1o D. Temneparypa Bo3myxa
MoxkeT 0bITh 0T +20°C 1o E °C. TemneparypHast OrpelIHOCTh BOJIBTMETPA
paBHa nojoBuHe 0CHOBHOH Ha kaxkaple 10°C. [loka3anue BoiabTMeTpa paBHO F.
IIpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCTBIO P=1.

I/ICXOI[HBIC JAHHBIC B 3a1aHUUN .
A | B C D E F
0,2 | 15B | 20kOm | 1kOm | +40rpan | 10B

7. BoapT™MeTpoM Kitacca TOYHOCTH A C TMara30HOM Moka3aHui B u BXoaHBIM
conpotusieHueM C npoBoauTcs u3MepeHne HanpskeHus. ConpoTuBIIeHNE
WMCTOYHHMKA CUTHaNIA JexXUT B Auana3one ot 0 go D. Temneparypa Bo3zmyxa
MoxkeT 0bITh 0T +20°C 1o E °C. TemmneparypHast OTrpelrHoCTh BOJIbTMETPA
paBHa nojoBuHe ocHOBHOI Ha kaxkaple 10°C. [loka3anue BoiabTMeTpa paBHO F.
IIpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCTHIO P=1.




HcxonHele faHHbBIE B 3aJaHUH:

A

B

C

D

E

F

4,0

10B

1 MOMm

10xOm

+30rpan

10B

8. BombTMeTpoM Kiacca TOUHOCTH A C IMANa30HOM MOKa3aHuii B v BXOIHBIM
conpotuneHueM C npoBoauTcs u3Mepenrue HanpsokeHusi. ConpoTuBiieHUe
HMCTOYHHMKA CUTHANA JexXUT B Auana3one ot 0 1o D. Temneparypa Bo3yxa
MoxeT ObITh 0T +20°C no E °C. TemneparypHasi HOTrpelrHOCTh BOJILTMETPA
paBHa nojoBuHE 0CHOBHOH Ha kaxaple 10°C. [loka3anue BoiabTMeTpa paBHo F.
[IpencraBuTh pe3yabTaT U3MEpPEHUs C BEpOSTHOCTHIO P=1.

HcxonHele faHHbBIE B 3aJaHUH:

A

B

C

D

E

F

15

150B

50 kOm

1 kOm

+15rpan

100B

9. BonbTMeTpOM KJIacCa TOYHOCTH A C TUANa30HOM ToKa3zaHui B u BXOHBIM
conpotusieHueM C npoBoaUuTcs u3MepeHue HanpspkeHus. ConpoTuBIIEHUE
HMCTOYHHMKA CUTHANIA JeXUT B Auana3zone ot 0 go D. Temneparypa Bo3myxa
MoskeT ObITh 0T +20°C g0 E °C. TemnepaTypHas MOrpenIHOCTh BOJITMETpPA
paBHa nojoBuHe ocHOBHOH Ha kaxkaple 10°C. [loka3anue BoiabTMeTpa paBHo F.
[IpeacraBuTh pe3ynbTaT U3MEPEHUS C BEPOSITHOCThIO P=1.

HcxonHble faHHbBIE B 3aJaHUH:

A

B

C

D

E

F

1,0

5B

500 kOm

5 kOMm

+50rpag

3B

10. BoubT™METpOM KjIacca TOYHOCTH A C JHAIa30HOM MOKa3aHWi B v BXOIHBIM
conportusiieHneM C npoBoauTCs u3MepeHne HanpskeHus. ConpoTuBiieHNE
HMCTOYHHMKA CUTHANA JexXUT B Auana3one ot 0 go D. Temneparypa Bo3myxa
MoxkeT 0bITh 0T +20°C 1o E °C. TemneparypHast OrpelIHOCTh BOJIBTMETPA
paBHa nojoBuHe OCHOBHOH Ha kaxkaple 10°C. [loka3anue BoiabTMeTpa paBHO F.
IIpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCTHIO P=1.

HcxonHble JaHHBIE B 3aJaHUH:

A

B

C

D

E

F

15

15B

50 kOm

5 kOMm

+30rpag

10B

11.Haiitu 3HaYeHMs JOMOJHUTEIbHBIX (TEMIEpaTYPHbIX) a0COTIOTHON U
OTHOCHTEJILHON MOTPEMHOCTEN

IIpenensro-
[IpenenvHo- pedl
JIOTTYCTHMOE
JIOTTYCTHMOE
Koappun | Junanazon 3HAUEHUE
3Ha4YeHHE
HEHT BO3MOKH JTOTIOTHATE
Hunanas JIOITOJTHUTEN .
Kiacc BIIMSIHUSA BIX N BHOMU
OH ITokasa . | pHOH
TOYHO TeMIiepar | 3HAaYeHUH (Temmepatyp
rokKaza | HUE (Temmeparyp .
CTH . YpBI, TeMIiepar N HOW)
HUH o HOI)
%/10 Tpax | ypsl, . | OTHOCHUTENBH
abCoNIOTHOM | .,
C rpag C oM
MOTPETTHOCT
" MOTPEITHOCT
u
1,0
0-100B | 50B +/-1,0 0-40




12.HaiitTn 3Ha4YeHHs TOTOJIHUTEIBHBIX (TEMITIEpaTypPHBIX) a0COIIOTHOU U
OTHOCHUTEJILHOM MOTPEIIHOCTEN

IIpenensHo-
[IpenenvHO- pedl
JIOTTYCTAMOE
JTOTTYCTHUMOE
Koadhdur | Awmamazon 3HAYCHHE
3HAYCHUC
HEHT BO3MOYKH JIOTIOJTHUTE
Jlmara3 JIOTIOJTHUTET N
Knacc BIIMSTHHS BIX o BHOM
OH ITokaza . | pHOM
TOYHO TeMIiepaT | 3HaAYCHHUH (Temmepatyp
MmoKas3a | HHe (Temmeparyp .
CTH . YPpHI, TeMIepar N HOI1)
HUH : HOM)
%/10 Tpax | yphl, . | OTHOCUTENBH
a0bCOIIOTHOM |
C rpax C o
MOTPEITHOCT
" MOTPEITHOCT
u
0,5
0-10B 5B +/- 0,5 10-35

13.Haiitu 3HaYeHHS JOMOJHUTEIBHBIX (TEMIEPAaTYPHBIX) a0COTIOTHON H
OTHOCHUTEJIbHON MOTPEeIIHOCTEN

IIpenensro-
[IpenenvHo- pedl
IOy CTHMOE JOIyCTHUMOE
Koadun | Juanazon M 3HAYCHUE
3HA4YEHUE
WEHT BO3MOXH JIOTIONTHUTEN
Jlmarma3 JIOTIOJTHUTET N
Kracc BIIUSIHUA BIX N bHOH
OH ITokasa . | pHOH
TOYHO TeMmrepar | 3HauYCHHUH (Temnepatyp
MoKasa | HHe (Temnepatyp .
CTH . YPHI, TeMIlepar . HOM)
HUH : HOM)
%/10 rpax | ypl, . | OoTHOCHUTENBH
a0CONIOTHOR |
C rpan C oit
MOTPEHIHOCT
" MOTPEIIHOCT
u
0,2
0-20B 10B +/- 0,2 15-50

14.HaiiTu 3HaueHUs JONOJHUTENIbHBIX (TEMIIEpaTypHBIX) aOCOIIOTHON 1
OTHOCHUTEJIbHOM MOTPEIIHOCTEN

IIpenenbuo-
[IpenenvHo- el
nomycramoe | AOTYCTHMOE
Koadun | Juanazon Y 3Ha4YeHUE
3HAYCHHE
HUEHT BO3MOXH JIOTIOTHUTE
Hunanaz JIOTIOJTHUTEN .
Knacc BIIUSIHUA BIX N bHOU
OH ITokasa . | pHOH
TOYHO TeMmrepar | 3HauCHHUN (Temnepatyp
MoKasa | HHe (Temmieparyp .
CTH N YPHI, TeMIIepaT . HOW)
HUH : HOM)
%/10 rpax | ypl, .. | OTHOCUTENBH
abCONIOTHOR |
C rpan C on
MOTPETTHOCT
" MOTPEITHOCT
u
0,1
0-1B 0,5B +/-0,1 10-40
Onuncanue mMKaJIbl OLlEHUBAHMS:
Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxku 8blnoIHeHUs: 3HaHus: Bce 0OTBEThI BEpHbIE U TOUHBIE.
HesnauuTtenbHble MOTPENIHOCTH B MPEACTABICHUU PE3YJIbTaTOB

Ouyenka: 4

10




Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku evinoneHuss 3Hanus: OIUH U3 OTBETOB HEBEPHBIH.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku 6bINOIHeHUs 3HaHUsA: J|Ba OTBeTa HEBEPHEHIE.

KM-2. KontpoabHoe 3aganue 2

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KoHTpOIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHMsi KOHTPOJbHOro wmeponpusaTusi: KoHTpoibHOE MeponpusTHe
MpeHa3HAYEHO ISl OLIEHKHU JOCTHKEHHsI OOyYaIOLIUMUCS YacTH 3aIlUIaHUPOBAHHBIX PE3YJIbTaTOB
oOydeHus Mo JAMCUUIUIMHE W dTana (GOPMUPOBAHMS 3alUTAHUPOBAHHOW KommeTeHimu. [IpoBepka
BBITMIOJHSETCS. B TEYCHHHM S5 JIHEH ¢ MOMEHTa caadu paboThl cTyaeHTOM. CTyneHThl MHCbMEHHO
pemalT JBa WHIWBUIYAJIbHBIX KOHTPOJIBHBIX 3a/laHMsl Ha TMPAKTHUYECKUE HaBbIKH. [lpu
odopmieHun TpeOyeTcs MPUBECTH TEOPETUIECKOEe 000CHOBAaHNE BEIOPAHHOTO BapHAHTA PEILICHUS.

Kparkoe conepxkanue 3aiaHus:
KoHTpoJsibHOEe MeponpusiTHe HANIPABJIEHO HA OLIEHKY OCBOCHHMS KOMIIeTEeHIUIH 10
BOIIpOCaM, CBSI3aHHBIM ¢ TeMoii “IIpsiMble U KOCBeHHbIEe H3MepeHus”.
3ananue K31-N. 3aganue Ha npsiMoe n3MepeHue ¢ OAHOKPATHBIM HA0JII0IeHHEM €
HCNOJIb30BAHNEM 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.

KOHTpOJII)HbIe BO]IpOCbI/3a)]aHI/Iﬂ:

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

MPUHIUI IEUCTBUS, KOHCTPYKIIHIO 2.Yt0 Takoe KOCBEHHOE H3MepeHue?

aHaJIOTOBBIX u U(PPOBBIX 3.HyxHO 11 pOBOAUTH pacueT pe3ynbTara IpH NPsIMOM
JJIEKTPOU3MEPHUTEILHBIX n3MepeHun?

YCTPOMCTB 4.Hy>XHO 1M IPOBOJIUTH pacyeT pe3ysbTara Npu

KOCBEHHOM U3MEpEeHNNn?
5.Kak cBsi3aHa TOYHOCTB pe3yibTaTa ¢ U3MEPSEMBIMU
BEJIMYMHAMU IIPU NIPSIMOM U KOCBEHHOM H3MEpEHUN?

YMeTb:  NpoOM3BOAUTH  BBIOOD 1.3ananue K31-1.

CPEICTB U3MEepeHU 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;
HCCIIeTyEeMbIX BEIMYUH I'pynma CH - 4; ___R.,=500 xOm; Ry 0-10 xOM

Haittu: ?ﬁ) Uyt An,g; Ap s p;( =1

H?

Q) Uusn,nonp; Ag: p; = 1;‘
2.3aganme K31-2.

H3Mepeﬂne HaHpﬂ?KeHl/Iﬂ
_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; Ryu= 0-100 Om

HanTu:
3) Uysys Ap s A

ne Snu g

6) Uys o> Ans Py :I:
3.3aganmne K31-3.
H3MepeHne ToKa
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NaHo:A: ;=10 A; @, =50 perm; @, =45,6; y=1.5; ¥2,:=0,5%/10°C;
I'pymma CH1-4; R,=10m; R,,~=0-1000m
HainTn:
a) Ly JAVLA W P:l =1
@) lnan,nonp; An; P:| = 1;

4 3ananue K31-4.

H3MEPECHUE HANIPAKCHUA

Ui=30 B; ¥=0.2; ;=60 nen; ¢4 =52.4: ¥,,:=0,2%/10°C;

daro:V: I'pymna CH - 3: _R.,=50 xOMm; Rep= (0-0,15) kOm

HanTy: 8) Uysps Bp i By i Pz = 1
6) UE!SM nonp: An: Pl =il

5.3apanne K31-5.
U3MepeHue HATIPSKeHUsI
U,=200 B; 0,1/0,05: Ux=100 B;

BaHo:V: 5. =(0,05/0,02)%/10°C; 67 1c=(0,02/0,01)%/10%U;
I'pymma CH - 3:R;,=100 kOM; R,,,,= 0-100 Om

HaitTu: 3) Uysps B g Bp i P = 15
()] U;xsr:vr:or:p: Ap: P.‘L =1

6.3aganne K31-6.
H3MepeHne ToKa

lano:A:  1,=200 MKA; [y=100 MKA; 0,1/0,02; t,.,,= 40°C;
67,6=(0,1/0,05)%/10°C; 67 1,~(0,05/0,02)%/10%U ;
R,4=250 Om; R, = 0-750 kOMm
Hantu: Q)  f—~" An,z; An.n; P;( =1
6.) 11;31«1,nor;p; Ap, P;l =1;

7.3ananne K31-7.

H3MEPCHUE HANIPHAKCHUA
JaHo:V: U,=500 MB;0,05/0,02; Uyx=100 MB;
67,6=(0,02/0,01)%/10°C; 67 1~(0,02/0,01)%/10%U.;
I'pynma CH — 4; R=10 kOM; R, ;= 0-10 Om

Haitn: _?:) Unsms An,s; An.ﬂ§ PJ =1
0) Uysymomos Ars Pz = 15
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 xOwm;

Haiitu:  Ps Ao 6,
9.K32-2.
2.3amava: _msmepenne P mo P=I’R
JaHo: A =2 A 1,5; =2 A;
R: Ry=1000 Owm; 0,2; Ryx=500 Om;
HanTtun: PH3M; An,o; 511,0
10.K32-3.
3.3amgaga: u3MepeHue S mo S=UI
NaHo: 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.
4.3ajaua: _mamepenne P mo P=U?/R
Nako: V:  U,=30B: 0,1/0,05; Ux=10B:
R: R=10 xOm; 0,05/0,02; Ry=5,0 kOm;
Haittn: By Bni 6,
12.K32-5.
5.3agaua: wm3mepenne R, mo R,=Ry|| R,
NaHo: R:  R,=10 kOm; §=0,2/0,1; Ry=5 xOm;
R: Ri=1 xOn; ¥=0,2; R,=0.5 kOm;
Hantu: R, 4,8,
13.K32-6.
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6. 3amawa: m3Mepenne cos(p) o cos(g) =P/UI

Daxo: V:  U=10B: 0.5/0,2;
A L=100 MA; 1,0/0.5:
P:  P=250MBr;  05/0.1;
€05 (@)yyami Anoi Ono

14 K32-7.

Uy=5B:
Iy =25 MA;
Py=75 MBT;
HaiiTn:

12, 3agaua: mmeperne P mo P=Ulcos(g)
[laHo: Voo =20 B; 0,2;
A I;=200 MA; 1.0;
cos(g): cos(gy =1: 0,5;
Haiitu: P Do Guo

Uy=15B;
Ix=120 MA;
cos(p)=0,7;

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 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
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHE IS pelieHus 3a1a450

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-3. KourpoJsibHoe 3a1anue 3

®opmbl peamzanun: IIposepka 3aganus

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJbLHOro MeponpusaTusi: KoHTponbHOE MepomnpusTue
NpeJHa3HAYeHO Ui OLIEHKM JIOCTHXKEHUs OOy4yaroIIMMHUCS YacTU 3allJIaHHPOBAaHHBIX Pe3yJbTaTOB
o0ydeHus Mo AMCUMIUIMHE M 3Tana (GOpMUPOBAHUS 3alllIaHMPOBAaHHOM kommereHuuu. IIpoBepka
BBITOJIHSAETCS B TEUEHUH S5 THEH ¢ MOMEHTa c1auu paboThI CTYIEHTOM.

Kparkoe cogepxxanue 3agaHus:
KoHTposibHOE MeponpuaTHe HAMPABIEHO Ha OLIEHKY OCBOEHHUS KOMIIETEHIIMI 110 BOIIpOCaM,
CBSI3aHHBIM C TEMOH ‘“‘AHAJIOTOBBIE U3MEPUTETbHBIE TPUOOPHI ™.
WNuauBHuayanbHOE 3a1aHHE COCTOUT U3 JBYX BOIIPOCOB HA 3HAHUS U OJIHOTO BOIIpOCa Ha
YMEHHUS.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: METOJAbl U OCOOEHHOCTHU 1.Kakoii cructeMbl HCIIOJIB3YETCsl IIEKTPOMEXaHUIECKU I
U3MEPEHUS  DJJIIEKTPUYECKUX U HU3MEPUTEIILHBIA MEXaHU3M KaK COCTaBHas 4acCThb
HEIJIEKTPUIECKUX (buznueckux JIEKTPOHHOT'O aHAJIOTOBOT'O U3MEPHUTEIBHOTO Nprodopa?
BEIIMYUH 2.Kakne 0CHOBHBIE METPOJIOTHYECKHE XapAKTEPUCTUKN

AJIEKTPOHHOTO BOJIBTMETPA aMIUIUTYAHOTO 3HAYEHUS?
3.Kakue ocHOBHBIE METPOJIOTMUECKNE XaPAKTEPUCTUKHI
3JEKTPOHHOTO BOJIBTMETPA CPEIHEBBITPSIMIIEHHOTO
3HaueHus?

4.Kakue OCHOBHBIE METPOJOTHYECKHE XapaKTEPUCTUKHI
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AIEKTPOHHOTO BOJIBTMETPA CPEIHEKBAAPATHUECKOTO
3HA4YEHHUS?

5.Kakyro morpemHocTs onpenesseT Kiacc TOUHOCTH
aHaJIOTOBOTO M3MEPUTEIBHOTO prudopa’?

6.Kaxomy 3HaueHHIO H3MEPSIEMOT0 CUTHaIa
IIPOIIOPLIMOHAJIbHBI IOKA3aHMsI 3JIEKTPOHHOTO
BOJIbTMETPA AMILTUTYTHOTO 3HAUYEHUs?

7.KakoMy 3HaYEHUIO U3MEPSIEMOr0 CUTHAJIA
MIPOINOPLIMOHANIBHBI TOKA3aHUS 3JIEKTPOHHOTO
BOJIbTMETPA CPEAHEBBITPSIMIIEHHOTO 3HAYEHUSI?
8.Kakomy 3HaU€HHIO U3MEPSAEMOT0 CUTHaIa
IIPOIIOPLIMOHAJIbHBI IOKA3aHMsI 3JIEKTPOHHOTO
BOJIbTMETPA CPEAHEKBAAPATUYECKOTO 3HAUCHUS?
9.Kakue yacToTHOE 1Mana3oHbl UMEIOT AIEKTPOHHbIE
BOJIbTMETPHI?

OnucaHue MKaJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

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

KM-4. KoutpoabHoe 3aganue 4

®opmsl peasmzanuu: IIposepka 3aganus

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa mnpoBegeHMs KOHTPOJBLHOr0o MepomnpusaTusi: KoHTponbHOE MeponpusTHe
MpeHA3HAYEHO ISl OLIEHKHU JOCTHXKEHMsI OOyJarOLMMUCS YacTH 3aIUIaHUPOBAHHBIX PE3yJIbTaTOB
o0y4yeHMsl 10 JUCIHMIUIMHE W 3Tana (OPMHPOBAHHUS 3alUIAHUPOBAHHOM KommeTeHuuu. IIpoBepka
BBITIOJIHAETCS B TEUEHUH S5 THEH ¢ MOMEHTA Cl1auM pabOThl CTYIEHTOM.

Kpartkoe cogep:xkanue 3a1aHuA:
OCHOBHBIE METPOJIOTHYECKUE XaPAKTEPUCTHKH ITEKTPOHHO-TYIEBBIX OCIMIIIOrPadOB U
U(PPOBBIX OCIMILIOTPadOB.
[{udpoBble n3MepUTeIbHbIE TPUOOPHI.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMers: 1. [IpoBOIMM M3MEpPEHUS aMITJIUTYTHOTO 3HAYEHHSI PSIMOYT OJIbHBIX
IKCILTYaTHPOB uMIyibcoB. [TosryueHsl ClieayroIre U3MEpEHHbIC 3HAUCHUS 110 BEPTHKAILHOU
aTh CpeJCTBa ocu otkionenusa 2J10 Y: L1, L2, L3.

U3MEPECHUN B MakcumainbHast a0COJIFOTHAS TIOTPEITHOCTh OTCUUTHIBAHUS JITTMHBI OTpe3ka L
COOTBETCTBUU +/- 0,5 mm.
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c ux
Ha3HaYeHHEM
u
TEXHUYECKUM
u
XapaKTepUCTH
KaMu

HomunansHoe 3Hauenune kodddurmenta otkinonenus mo ocu Y — Ky,Hom.
[IpenenbHo nomycTMoe OTKIOHEHHE KY OT HOMUHAIBHOT'O 3HAUYECHHUS -
oKy,mp.

Haiitu pe3ynbpTarhl u3mepenus aMnTyaHbix 3Hadenuii: Ul,amm; U2,amm;
U3,amn u npeieibHO T0NyCTUMbIE MOTPEITHOCTH JIJIsl TOJTYYEHHBIX
pe3yibraTtoB: 61,mp, 62,1mp, 63,0p.

Pe3ynbrarel BHECTH B TaOIUILY.

Ll,c | L2,c | L3,c | Ky,n | 0Ky, | Ul,a | U2,a | U3,a | o1, |92, |3,

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

10,0 |50 |1,0 Blem | 3.0%

2. Ha Bxone BepTukanpHOro otkiioHeHus Y DJIO nercTByeT
CUHYCOUJIAJIbHOE HAMPSDKEHHE.

Ha Bxone ropusonTtansaoro otkioneHust 3JI0 neiicTByeT HanpsKeHHe,
MpeACTaBIeHHOE B 3aAaHuu. [ 'enepaTop pa3zepTku IJIO BHIKIIOUYEH.

Haiiti n3o0paxkenue Ha skpane IJ10.
N

3. Ha Bxope BepTukansHOro oTkiaoHeHus Y DJIO neicTByeT CHHYCOMIATBHOE
HaIpspKEHUE.

Ha Bxoze ropusonTtansHoro otkiioneHust 9JI0 neiicTByeT HanpsiKeHHe,
IpescTaBiIeHHOE B 3a1aHuu. ['enepaTop pa3septku OJIO BBIKIIOYEH.

Haiitu uzobpaxenue Ha sxpane IJ10.

AY i
NA ~ A

)
</
N

b\/ﬁx}“ﬁ

4.Ha BxoJe BepTUKaIbHOrO OTKJIOHEHUS Y DJIO nelcTByeT CHHYCOUIAIbHOE
HaIpsKEHUE.

Ha Bxozae ropusoHTasibHOrO OTKIIOHEHUS DJIO neicTByeT HaNpsKEeHHeE,
MpeACTaBIeHHOE B 3a7aHuu. ['enepaTop pa3zepTku DJIO BBIKIIOYEH.

Haiitu n3obpaxenue Ha sxpane IJ10.
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5.Ha Bxoxe BepTukanbHOro oTkJIoHeHUs Y DJIO aeiicTByeT CUHYCOUIalIbHOE
HaIpsHKEHUE.

Ha Bxone ropuzoHnTanbHOro otkjaoHeHust 3JI0 neicTByeT HaNpsKeHUE,
MpeACTaBiIeHHOE B 3a7aHuu. [ 'enepaTop pa3zepTku IJIO BHIKIIOYEH.

Haiitu n3obpaxenue Ha s3xpane IJ10.

N it A

N -
[ / \ \

6.Ha Bxozne BepTukanbHoro otkiaoHenus Y J3JIO aeiicTByeT CHHYCOMAAIbHOE
HarpsDKEHUE.
Ha Bxone ropusonTtansaoro otkioneHust 3JI0 neiicTByeT HanpsKeHHe,
MpeACTaBICHHOE B 3aAaHuu. [ 'enepaTop pa3BepTku IJIO BHIKIIOUYEH.
Haiiti n3o0paxkenue Ha skpane IJ10.

A

2
A k

i g e

X

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.

I\ R A

X

8.Ha Bxozae BepTukanpHOro otkiaoHeHus Y JJIO neiicTByeT CMHycon1aabHOE
HanpspKeHue.

Ha Bxozae ropusonTansHoro otkiioneHus 2JI0 neiicTByeT HanpsKeHHe,
MpeACTaBICHHOE B 3a7aHuu. [ 'enepaTop pa3BepTku DJIO BHIKITIOUEH.

Haiitu nzo0paxxenue Ha sxkpane IJ10.
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9.Ha Bxoze BepTUKaibHOro oTKIOHeHU Y DJIO neiicTByeT CMHyCOMAQIbHOE

HaIpsHKEHUE.
Ha Bxone ropuzoHnTanbHOro otkjaoHeHust J10 neicTByeT HalpsKeHUE,
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 9JI0 neiicTByeT HanpsiKeHue,

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

11.Ha Bxozne BepTukanbHoro otkionenus Y JJIO neiictByer

CHHYCOUIAJIbHOE HAIIPSDKEHHE.
Ha Bxone ropusonrtaibHoro otkinoHenus JJIO neiicTByer HanpspkeHue,
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 otkinoHenus Y JJIO neiictByer

CHUHYCONJAJIbHOC HAIIPSXKECHUC.
Ha Bxoger OPHU30OHTAJIbHOTO OTKJIOHCHH A 9J10 HeﬁCTByeT HAIIPsSPKCHUC,
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npeacTaBieHHoe B 3aaaHuu. ['eneparop paszseptku DJIO BBIKIIIOYEH.
Haiitu nzo0paxxenue Ha skpane DJ10.

T

13.ITpoBoAMM MIPH HOPMAIILHBIX YCIOBHSIX MOBEPKY ITU(POBOTO BOJIBTMETPA
knacca Tounoctu 2,0/1,0. Pe3ynbTaThl HCIBITaHH [IH(GPOBOrO BOJILTMETPA 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 NPpH HOPMAIBHBIX YCIOBHUSIX OBEPKY LHU(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.V3mepeHne HanpsoKEeHUsT TPOU3BOIAT MPU HOPMATIBHBIX YCIOBHSIX JIBYMSI
BOJIbTMETPaMH, BKIIFOUEHHBIMU TlapaiuienbHo. OnuH BoiabTMeTp V1
OTEYECTBEHHOT'O ITPOU3BOJICTBA ¢ 0003HAYCHHEM KJIacCa TOYHOCTHU
nocpenctBoM ¢/d. JIpyroit BonbTMeTp V2 3apy0eKHOTO TPOM3BOICTBA C
yKa3aHUEM TpeebHO JOMYCTUMOMN aOCOMIOTHON MOTPEITHOCTH |
+(a%/100%) ot X+ bx(q, rne X —nokazanue onbmmempa; -xeanm
(3Hauenue Mraouiezo 3Havauie2o paspsao0a Omc4emHo20 yempoucmea
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 MOKAa3aHNU, BEI3BAHHOE MOTPEIIHOCTSIMHI BOJIBTMETPOB.
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 evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BHICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-S. 3amuTa ga6opatopHoii padots! 1

®opmbl peanusanun: CmenianHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Komioksuym

Bec xouTposabHoro meponpusitust B bPC: 15

IIpouenypa  mnpoBeaeHHsl  KOHTPOJIbHOro  Meponpusitusi:  CTyIEHTHl  BBINOJHSIOT
WHIMBUYyAIbHOE 3afaHue 1o JabopatopHoit pabore "Nel. M3mepenme Hampspkenuit". Ha
OCHOBAHMHU IOJYYEHHBIX IKCIEPUMEHTAJIBHBIX JAaHHBIX MOJTOTABJIMBACTCS U MPEIOCTABIsAETCS Ha
3alIUTy OTYET O BBIOJHEHHHM paboThl. B paMkax 3amuThl OIIEHWBAeTCS TMPABUIBHOCTD
MOJYYEHHBIX PE3yJIbTaTOB, KOPPEKTHOCTh 3allMCH OTBETOB U BHIBOJOB. Kpome Toro, oleHuBaercs
MIOJTHOTA OTBETOB HAa TEOPETHUYECKHE M TMPAKTHYECKHE BOMPOCHL. 3al[uTa MPOBOAUTCS OIHUM
npenojiaBareneM. Bpems 3amuTel coctaBisieT He 6onee 15 MUHYT Ha oHOTO yesoBeka. Ha 3amury
NPEJICTABIISIETCS BBIOIHEHHBIN HHIMBHTyaIbHBIN OTYET.

Kpatkoe conepxanue 3aganus:

JlaGopaTtopHast padora 1.
Bomnpocel, 3ananus.
1.IlpuHImn neicTBUS 3JEKTPOHHBIX aHAJIOTOBBIX BOJIBTMETPOB NIEPEMEHHOT0 HANPSKEHUS.
2. Jlan BonbT™eTp co mkanoi 0 — 30 B, xnacc 1,0. HaiiTu norpemHocTu OCHOBHYIO
IpeIeIbHO-A0MYCTUMYIO a0COIOTHYIO ¥ OCHOBHYIO IPEAEIbHO-JOIYCTUMYIO
OTHOCUTENbHYIO u3Mepenus U= 25 B?

Han BompTMeTp co mkanoi 0 — 200 B, xmace 0,5/0,2. Haifti morpemHocT# OCHOBHYIO
peeNbHO-I0NYCTUMYIO a0COMIOTHYIO U OCHOBHYIO IPEAEIbHO-A0NYCTUMYIO
otHocuTenbHY0 n3meperns U= 100 B?

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: MOTPEIIHOCTH HW3MEpPEHUH, 1. Yto Takoe kiacc ToyHOCTH IIpubopa?

KJaccupukanus, bopmbI 2. B popme KakHMx MOrperHocTeil ycTaHaBIMBAIOTCS

HOPMHUPOBAHHUS, CIIOCOOBI OLEHKU KJIACChl TOYHOCTHU MPHOOPOB?

MOTPEMIHOCTEN U3MEPEHUI 3.Kaxkas morpenHocTs Ha3bIBa€TCsI OCHOBHOM ?
4.Kak HaliTH OCHOBHYIO TOTPEIIHOCTh?
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5.Kakast morpemHoCcTh Ha3bIBAE€TCA MOTPENTHOCTHIO
B3auMoeicTBus?

6.Koria HeoOX0IMMO y4UTHIBaTh U IOTIOJIHUTEIbHBIC
[IOTPEIIHOCTH?

YMeTbh: OLEHHMBaThb MOTPEIIHOCTH
pe3yJIbTaTOB U3MEPEHUI

HseprieTca HANPAKERTE MEPEMEHHOND TOKA.

CXEMa SKCTIEPEMERTE

OTCINTAEHOE SHIUEEHE

ofmerm!

HCXO/THBIE JAHHBIE:

Tlapavierpst reToHKa cHrnata (ofsercTa):

SKBBATeNTHEA CxeME 0BBeRTA Gopia carnama: chmycomT

@ | - sEavem conpoTmEnemmE
(= |1 =100 Ont, - = 10505,
U, wax
uru } - UACTOTA [EHEPHPYEMOTO
carmas f= 2,

o

Otcantanoe o tkate snawense U = [ oro] B
Thupposoii 3

. K canry P

- xnace rowmocr 0,5//8

- npeaea muepemnti U

- dnuona ussazer® = 30000;

3B;

ARETTETECE TR, oTofpaEARIO: MIrmmERM

- xoathdummenT BTy k=3

- HOPMATBHBL TEATZ0H SACTOT AF gy B YCTAEOBTER,
- paomi meamzso TaCTOT AP, = (30...10) Tix

- xosEmerT BTy
- HOpARTHEBI TEAMz308 TeTeparyp AB), —He YCTaROBIeR
0..430)°C;

- Teumep B o — B

- seasexme conpomnemma B = 10 MO

- seasesme @mocrs Cy <50 P,

- padousii ananason TeMmEpaTyYP A0y

Tlapaverpst oxpyzatoueit cpest:
- MANESOH BoSMOKHEDS TeMmepaTyp A= (0-..30) °C;
- pyTHe EIFMICIIHE BeTHYNHE He IPHEAI0TCA B PAcHST.
3ATAHHE
Hienomssyn veTog mamsymero cayaas (MHC), HsMepHTS K SaIHCaTs PesyIIBTaT MRMeperE
1 . CHEYCOHTATEHOIC HaNPAEXEHHA.

isuteprerca manpaexe MepeseHHOT0 Toxz

‘CXeMa SCHEpEMERTa OTCIHTAREOe SHAURRER

20,00

Gopia carmar camycous

abweim

B
[ ]#: £,=100 One, & = 10500
L

L-"U - SACTOTa TeHEPHPYEMOrD
| carRanaf=5 sl
—a

Orcnmannoe mo mkaie suavenie Uy~ 20,00 B.
I .

- A HsMepemt i
- pearnpyer na
- Knace TowsocTa 0,
- npeaen msuepemi
- auna uaer* — 4000;

weanoe snaerue (CB3)

MAKCIMATLEOE LD, OTCUPIIAN0E FICIIRE

- HOPAMATBHEL SHANZO TACTOT AF s = B YCTAHORIER
- paionni Tanasor acTor 0 ...5000) Iy,

- KoS(HITERT Ty k

- TesmepaTyp

0,

- padowsst aanasea Tenzeparyp Ay =(0.. 43 °C;

—mey

- B ks - B2 HOpMD)
- stsermte comporsema Ry = 10 MOss;
- staserme &uwocTa C £ 50 1B,
TlapaxeTpar oxpyxanomei cpeani:
- AHAIaSOH BOSMOAHED: TermepaTyp AG = (5...30) °C;
- APYTHE BIFTOMHE EeIEHHE He IPHEFAMAITCR B PACIET.

3ATAHHE
Henomsyx seTox mamcymmero crysar (MHC), HSMEDHTS H SAINCATH pesyIBTaT HiMepemms
D
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3.

4.

5.

Flstepneren ranprsemse nepevesmoro 1oxs

CXEMa SECHepEERTa CTCUHTaEEOS SHATEHRE

ofrwexm

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

- sHaes conpoTaETemE
0 Oag, k2= 100 50n;

- daCToTa reRepHpyENMOTD
curmaza f= 500 T

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

- pearnpyer niénioe sauenue (A3)

- Emace TommocTn 0
- mpeaea msuepenmit U,
- S e — 4000;

\EETIETEDE D, oTofpaEARee MIEmam
- HOPMATHHBIH TAMASON TACTOT AF 0z HE YCTAROBTER:

- paBowit manason wacTor A, = (50 ...5000) :

- Eoadment svmETym = 33

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

R " st s e —

- statermie conporseer R- = | MO,
- staermie fwoca Cs <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.

[Hsuepreren nanprwenne nepemerroro Toxa
Cxeua IxCIICpEMERTa orCTHTamROe SHATERHE

HCXOTHBIE TAHHBIE:

Iapaverpst herowmsa carsaaa (0fsexa)

SKEHDATEHTHEA CXEMA 05BEKTA Qophm CHIRATA: CHEYCORTA
Lo .
- SHAMEHH CONPOTHEARHI:
[ ] R =2050u, &= 20500,

sy

@ e(t) - MacToT2 remepupyero
| cxrmana f= 10037
o

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

- B e (CB3)

- mnace TommocTa 1,0/0,5;

- Aamason msepermt ALy, = (0...60) uB:
- duna wrazer — 600;

smECI e e, oTofpaTasos ITes

- HOpMA BB 208 TaCTOT AFupe = (50 ...100-10°) Ti;
- paBosii mmanaso Tactor AFy.s = (20 ...500-109 Tig

- KootbHeRT DI k.
- HopMaTbsE Mo Temepayp Ay = (2052) °C:

- paSowait Tanzsor Teumeparyp 4@ = (20..35) °C;

- TeMTIepaTYpEB KoxpiHuenT B ke = 0,54,,/10 BFC,
- 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
reTox mamcyAmere cryaat (MHC), HIMepHTE B SalCTh PesyIIbTaT HENepemT

Hmomssy:
CHEYCOBJATSROTO HATpACKIE

[smeprerca nanpaenme mepeMeRNOTo TOEA
Cxenta SEcnepmieaTa orcumTanHOe SHaTEHRe

ofexm

cxer 06nexTa topu carmana: cmyconTa

- sHaesTA conpoTHEIemIiE:
=100, & = 1 5On;

[]&
[

@ e(i)) l - WaCTOTa reBepHpYEMOND
carmana f= S0

o
Dromrammos no mane sHaverne Up; = [ §010] SB-
I "
- pearnpyer inoe saierue (A7)
- xmace TowocTa 0.2/0.1;
- npetea mepermi U

- S e — 200005
e ETEDS THeTo, orofpaEIs

-
- HOPMAB B TEANZS0H TaCTOT Ay = (30 ... 200-10°) Ty
(20 ..-109 T

- paBownit manasoR wacTor AF),
- xosdprptent ammTym
- 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,
Tlapaerpst OKpy&aromleil cpetst:
- 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.
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6.

8.

sim ke g TURE

(CKEMA SECIEPANEHTA

abverm

v

0 S 150

curnaia

HCXOTHBIE JAHHBIE:
T

SREHBA/IEHTHAR CXeMa ObbeRTa ‘hopua crrEaTE: CHEyCcORTA

- SEIANEHEA COTD: i
R = 100100, R = 100 Ores

- macToTa reRepEpYEMOTD
cormana =4 Ml

Orcanmanmos mo mxaTe snaTeRme Fo=12.020.5 Ao
BobTIETP 3MeKTPOHKEI:
- A ft Bean TaE H HO;

- Enace ToumoeTs 1.3;
_ mpenen muepesmii [, = 150 Bz
- mena menemna mxanst LT ={no aowmrars mo mxate} B/gem,
- KO(DHIFIERT EMITETYARE Kyions=35
- HOpMA TKHBE THAA0R 9CTOT AFy, = (50 1109 T
- pafosmit manason sacTor AF, = (20 5 10°) T
- mopuaTsnE THamzsoR TemepaTyp AD,, = (20=3) °C;
- paSomait mranason TeumepaTyp A8,y = (0. +35)°C;
- TeMmepaTypEsi KosbuTHeRT BTEIEEA ks = A../10 B.
- savenTe conpoTHBner s Ry = 1 MO
- seaverre Buwocta Cy < 50 md;
Iapaverpsr oxpysRaomeit cpeTE:
- AmATASOH BoSMOKHED: TeMmepaTyp MOy = (0. 25) °C;

- apyrae © pacweEr.
3ATAHHE:
Herromssys seton mamcymmero orysas (MHC), msmepsms # samcats pesy

CHEYCONZATENOTO HAPAAEHHA.

HstepreTcs HAMpTAHERITe MEPEMEHTOTD Toxa

CReE RETRPRBERTa ‘mwana nprbopa.

odwenn|

HCXOTHBIE TAHHBIE:

Ilaparerpi neTouHIKa curHata (06bexTa):

SEEMBATEHTHA CXeMA 00BEKTa

| p— comporHBneHH:
(e |1 10x0s £ = 10500
Hasie
em - SACToTa remepEDyELOrD
| curmana f= 100 1T
]

OTcunTaMH0 MO MIKATE SHANEHNE (o =04,0=0.5 A2,
MILLIHEOBTMETD 3K TPOHHBI:
- A i curg
- HeMOCPeACTESHED HSMEPAST (PEaTHPYET Ha) cp SHAueHuS
- xmace TomocT 2,5;

- mpeex mswepermt U = 250 3B;
- smesto qenenTt mEATSE 0, = {nonCATATE IO foTorpadmm} AeT.
- HOPMATBHBI JHAN30R FACTOT AF, . = (50 ..2109 Txy,
- paGounii mRanzson sactot AF,.; = (20 ... 5109 T,
- osidumper avmmmryan =141
- RopuaTHHeG THanaso Tesmeparyp A0, = (20£3) °C
- paountt manzson Teumepatyp AQ = (0. +35)°C;
_ TeMmepaTypHEG: EoapumeaT ETHTRS Ky = A,,/10 BAC;
- sauerte conporenerss Ry = 1 MO
- samemmze Eamocrs Cy < 50 md;
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

ofwerm

e .
- SEANEEIR CONpOTHENRRRE
1 Ri=n,R,=1x0;

[]&
i

U,,, R ——
| carmate f= 30T
4

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

- 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@Tstent JIEAIZ30R 92CTOT AFre 1109 T
- paSoueti mHanasoR SacToT AFyus = (20 ...5-10) Ty
- 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.
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9.

10.

11.

FisiepReTca HATPAAeHIe TepeNeNHOrD ToK2

CXEMa SECIEpHMERTa OTCHTAREDE SHATEREE

obverm

cxena obsarT Gopia chTmaTe: CERyCoRER

- smasermz conporaRtemit:
R=100n; & =1 50ss

- SACTOTa TeACpHpYEMOTD
carmana f= S0 Kl 1

Orcanrannoe no mkaae snaerne Uy = [o. Goro] B.
L _

- e K2 Tax B 70

- Enace Tomocr 0,
- mpeaea mseper U
- nura axamsr® — 20000;

0B;

MEANCIATEEOE L0, OTOOPIEIENOR TICIIIREE

- KosrmmenT avITITYES K3

- HOPMATHIIH THANZ0H TACTOT AF,,,., — B JCTaMOBTER;

- pabownii miaEson wacToT AF,. = (50 -..2000) ;.

- HOPMETbHb THAas0H TeMTEparyp A, ~ He YCTARORTE,
- paSomit mianason Tevmeparyp ABy; = (0..+30) °C;

- e fs ~ He HOpMEpYeTCH;
- sssese conporimnesz Ry= 10 MO
- ssrsesme @morm Cr £ 50 0;
TlapamerTpst OKpy&aromeil epetbI:
- AMANASOR BOSMOAHED TexmepaTyp AGk=(0...30) °C;
- APYTHE ETATIONHE BETIEHAL He NPHEMMAKTCR B PACTET.
3ATAHHE:
Henomssys MeTog Ry Amero cryaan (MHC), HMepHTS H SaIACETh PesyIbTAT HIMepEHIT
CHHYCORIATEHOTO HANPAARHIA.

HisaepieTes RANPAKERTE IEPEMEHHOTO TOKE

CXeMa SKCIepEMERTa OTCHMTARHDE SHETEHHE

ofwern

B - SHAIEHHA CONpOTHENERHE
[Je: | | | 2=10s0mk - 1030

@ e(1)) I - sacToTa resepEpyeMora

curmanaf= 2170,

‘OTCUHTAHHOE MO WKATE SHAUEHHE [,

>L oro Eeume] B,
Ifuposoii BoasTseTp sapybeasioro npowssoacTsa:

- HeNoCpECTESHED pearnpyer 5a eri0 (CB3)
- sace ToamocTn 1,04/10;

- mpeaea rsveperi U = 20 B;
- Bnua ke ® — 200;

- Koo drmeRT BTy b = 141
- HOP(a RS MEANAS08 TEMTEPATYP AG).,., — HE Y CTARCRIER,
- pasiomst mranason tevmeparyp 46,,; =(0...430) °C;

- s Fo — He HOpMEDY
- ssavere compoTEEaemEx Rr= 10 MO
- ssavere @vmocT Cr €50 0%;
Tlapanserpst oxpy&aroueit epetpI:
- AHANatOH BOSMOAHBE TexepaTyP ABky = (3...30) °C;
- APYTHE ETATMONE BETITHHS e NPIHAMAITC B PAcaEr.
3ATAHHE:
Hemommssya MeToa HamsyAmero crysan (MHC), H3MepHTS H SAIHCaTh PeSyIBTaT HRMEpERIE
CHHYCORIATHHOIO HATIDAAEHHL.

HisuepaeTcs Hanpense HepeMeHMoro Toxk

CXEMa IECIEpHMERTA OTCURTANHDE SHAYEHRE

W e
FISs I 482595

Creatz obnerTa Gopis crrmata: camyooRTE

- SHENEHES CONpOTEEMRHKE:
Ri=2x0ng, R: = 10502,

- acTora rerepRpyENTO
curmana f= 500 £l

Orcmnrannoe no mkae sraverne U, = (o hoto same] B.
I _

~ pearupyer ma yonoe smarianue (A3)
- sace TowsocTa O
- mpeaen msMepermit L
- dmerar uxaTse — 50000;

sraxcnra 08 o, TobpaTAmLs PICTES
- HOPMATIHL i TEATIASOR SBCTAT AF,, ., — HE YCTAHOBTEH,

- pabownii Tamasorn 5ac1ot AF,.. = (20 ... 109 T

- EoshIEERT ATV For= 4

- HOPAATEHSH THANASOR TEATIEPETYP ABysy, — HE YCTAROBTER,
- paSiomt mranasos Teumeparyp AQyy; = (0. +30) °C;

- ST by — Be
- swavesme compoTaEners R= 10 MOu;
£50n¥;
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

- sHavEREE EumoCTE

CHHYCOBZATEHOTO HADAKEHHE.
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T —————————

CXEMa JKCHEPHMERTA

e owerma Gopia curmana. cmmyon

- smasexs conporaRnesHL
R/ = 1050w K. = 10x0n,

- wacroTa remepEpyeMoro
curranaf =300 1T

] []r
em

Orcranmioe mo mkate saauerhe Uz = [ oto amme] B.
I

I

- A1 it ean: crmy Taxw
- xace Tommoern 1,003,

- npeaen mepermii U, = 6,0 B

_ dawma wcamsr* - 600;

aErCI AT ESe T, oToSpTEARO: e

- HOPMATHHBI THAMASOR TACTOT (50 ...100-10°) T,
- paSownit maanason TacTor AR = (20 ...500-10% T

- osibEmeET SMTAETY N £ = 3;
- EOPMATHBNE JHanason TeMmeparyp A, = (20£2) °C:

- pabousii manason Tenmeparyp Ay = (-20...+35) °C;

- TenmeparypHL KosdimmenT BrEmEEA Ko = 0,5A, /10, BIC:
_ seraneme conpoTrEemEE Re= 1 MO

- savemze BawoeTs Cr < 50 0@,

TapameTpel oKpy:Raromeii cpeasl:
- AmanAso SosMOAHBD TesmepaTyp AQ:p = (10...30) °C;
- APYTHE BTHMOMNE SETHHIE He IPHRIMAITCE § PAcHeT.
SATAHHE:
Mcnoesy MeTo1 Harxy mmero cyaax (MHC), HSMepHTS H SaITHCaTs pesyTbTaT HIMeperHa
1 2 CHHYCOHTATEHOID HANPAAEHHT

Onucanne MKAJbI OIIEHUBAHUS

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBIEHHE JJIsl pEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-6. 3amura 1abopaTtopHoii padoTsI 5

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoILHOrO MeponpusiTus: KoinokBuym

Bec konTpoabHoro meponpustusi B BPC: 10

IIpouenypa  mnpoBeaeHusi  KOHTPOJLHOro  Meponpusitusi:  CTyIEHTHl  BBIOJIHSAIOT
UH/IMBU/yaJIbHOE 3aJlaHue 1o JlabopaTopHOi pabore "NeS.M3mepeHue mapameTpoB MAcCCHBHBIX
kommonenToB". Ha ocHoBanmm IMOJIYYCHHBIX JKCIICPUMCHTAJIBHBIX AAHHBIX IMOATOTABJIMBACTCA U
IPEJOCTABIIAETCS Ha 3alIUTY OTYET O BBINOJHEHHM PabOTh.. B pamkax 3amuThl OLEHMBAETCS
MMPAaBUJIbHOCTH ITOJYUYCHHBIX PE3YJIbTATOB, KOPPEKTHOCTD 3allMCH OTBECTOB U BLEIBOJIOB. KpOMe TOTO,
OLICHMBAETCS MOJIHOTA OTBETOB HA TEOPETUYECKHE M IIPAKTUUECKHUE BOIIPOCHL. 3aIIUTa MPOBOIUTCS
OJIHMM TIpernojiaBatesnieM. Bpemst 3amuThl cocTaBisier He 6onee 15 MUHYT Ha ofHOro yenoBeka. Ha
3alUTY PEACTABISAETCS BBIITOJIHEHHbIN HHIUBUAYAIbHBINA OTYET.

Kpartkoe conep:xanue 3agaHus:
JlaGopatopHnas pabora 5.
Bonpocsl, 3aianue.
1) M3mepenne napaMeTpoB KaTylIEK HHAYKTUBHOCTH, CXEMBbI 3aMELIEHUS; IHarpaMMbl TOKOB U
HaIPSKEHUI; TOTPENIHOCTH.
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2) Haiitu 23, Q).

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OOUIYI0 XapaKTEepHUCTHUKY,
MNPUHIUI JACUCTBUS, KOHCTPYKIIMIO
AHAJIOTOBBIX u U (POBBIX
AIEKTPOU3MEPHUTEIBHBIX
YCTPOICTB

1.JI71s1 KakuX CXeM 3aMelIeHus enel MepeMeHHOT0 ToKa
U3MEpPSIOTCA TapaMeTpsbl Henei?

2.Yto Takoe noopoTHOCTH Q?

3.Yto Takoe TaHreHc yria norepb D?

4. B xakoil popme HOPMHUPYIOTCS IOTPEIIHOCTH
HU3MEPSIEMBIX MTapaMeTPOB?

5. 3aBucsr au 3HaueHus Q u D oT 9acTOTHI
HCIIBITATEILHOTO CUTHaja?

6. [Ipu kakux yciaoBusix 3HaueHus LS u Lp pasznuyarorcs
10 3HaYEHUI0?

7.11pu xakux ycnoBusax 3Hadenust Cs u Cp paznuuarorcs
10 3HaYEHUI0?

8.ITpu kakux ycrnoBusix 3HaueHus RS u Rp pasnuyarorcs
10 3HaYEHUI0?

9. Yto HE0OXOIUMO YUUTHIBATH IPU U3MEPEHUH MaJIbIX
10 3HAYEHUIO COMTPOTHUBIICHUI?

10.Yto HE0OX0IMMO YUUTHIBATh MPU U3MEPEHUH MaJIbIX
10 3HAYEHUIO KOHJEHCATOPOB?

11. Yto HEOOXOIMMO YUUTHIBATh MIPH U3MEPEHUHN MaJIbIX
10 3HAYEHUIO UHIYKTUBHOCTEU?

YMeTb:  NpoM3BOAUTH  BBIOOD
CpEeNCTB U3MEPEHUIN B
3aBUCUMOCTH OT XapaKTEPUCTHUK
HCCIICAYCMbBIX BCIIMYUH

C R,

—

Ly R1 Rj R,

O —

1.

Figure 1 Haittu Z3 u tgé3

2.

Figure 2 Haiitn Z3 n tgé3
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3.
Figure 3 Haiitn Z3 n tgé3

4.Haiitu Haiitu ) ,Q)’ 1 pe30HaHCHYIO
yacToty wP npu ycinoBun pe3onanca B BeTBu (R2L2C2).

L, C R,

]

C, R1 R R,

——] -

Onucanne MKAJbI OIIEHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-7. 3amura s1adopaTopHoii padoTsI 6

®opmbl peanuzanun: Cvemannas Gopma

Tun KoHTPOAbHOTO MeponpusitTusi: Kommoksuym

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa  mnpoBedeHHs  KOHTPOJAbHOro  Meponpusitusi:  CTyIEHTHl  BBINOJHSIOT
WHIUBHUIyAJIbHOE 3aJjaHue 1Mo JlabopaTtopHoii padote "Ne6.Ocummnorpadsl u ux npumeHenue". Ha
OCHOBaHUU TOJIYUEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX MOJATOTABIMBACTCS M MPEIOCTABISETCS Ha
3alIUTy OTYET O BHINOJHEHWH paboThl. B pamMkax 3ammThl OIEHUBAETCS IPABHIIBHOCTH
MOJYYEHHBIX PE3YJIbTAaTOB, KOPPEKTHOCTH 3allCH OTBETOB U BHIBOZOB. KpoMe TOro, oneHuBaercs
MOJTHOTA OTBETOB HAa TEOPETHUYECKUE M TMPAKTHYECKHE BOMPOCHL. 3alluTa MPOBOAUTCS OIHUM
npenojiaBareneM. Bpems 3amuTel coctaBiser He 6onee 15 MUHYT Ha ofHOTO yenoBeka. Ha 3amuty
NPEJICTABIISIETCS] BBITOJHEHHBIN HHIMBHTYyaTbHBII OTUYET.
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KpaTtkoe conepxkaHue 3a1aHusi:
JlaGopaTtopHast pabora 6.
Bomnpocsl, 3aganus.

1) YerpoiictBo ocrmuiorpagoB, OCHOBHBIE METPOJIOTHYECKUE XaPAKTEPUCTUKH.
2) Oco0eHHOCTH IPUMEHEHNS, OLIEHKA ITOIPEIIHOCTEN PE3yJIbTaTOB U3MEPEHHUS.

KoHTposibHbIe BONPOCHI/3a1aHUA:

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

1. Kyna, o0bIuHO, TOAaeTcsi HampsbKeHHe, popMmy
KOTOPOT'0 MCCIEAYIOT C IIOMOILBIO 3JIEKTPOHHOJIYYEBOTO
ocmmutorpagda?

2.Kaxkoii 070K 3J€KTPOHHOIYYEBOTO OCIILIorpada
obecrie-unBaeT HaOMIOJCHUE HA YKpaHe (GOPMBI
OTHOCHUTEIIEHO MA/IbIX TI0 BETMYUHE HAPSIKCHUN?
3.Kakoii 610K 3JIeKTPOHHOJIYYE€BOTO OciIIorpada
M03BO-JII€T HAOII01aTh HA dKpaHe (POpMY OTHOCHUTEIHHO
006X TIO BETUINHE HATIPSHKCHU ?

4.YKaXHuTe MOPSAIOK BEIIMIMHBI BXOTHOTO
COTMPOTHUBIICHUS OONBIINHCTBA JIEKTPOHHOIYUYEBBIX
octmutorpados.

5. Kakoii 0JI0K 3JIEKTPOHHOIYYEBOTO OcIuuIorpada
BbIpa-0aThIBaET MUJI000pa3HOE HANPSKEHUE?

6.Ha skpane 351eKTpOHHOIYYEeBOT0 OCIIuIorpada
T0JIy4e-HO HEMOABMKHOE U300paskeHue (GOpMBI
MCCIIEyeMOr0 HECHHYCO-UIATbHOTO HanpsikeHus. Uto
MIPOU3O0MIET ¢ N300paKEHHEM, €CIIU aMIUTUTYAA
Pa3BePTHIBAIOIETO HANIPSKEHUST YMEHBITUTCS ?

7.Ha skpane 31eKTpOHHOIYYEBOT0 ocIuiorpada
MOJTyYeHO HETOJIBIKHOE H300paKeHrne UMITyJIbca. YTo
MIPOU3O0UIET C H30-OpaKeHUEM, €CIIM aMILTUTYJa
Pa3BePTHIBAIONIETO HAIMPSIKCHUS YBETHIUTCS?

8.J1711 9ero B 9JEKTPOHHOIYUEBHIX OCIIIIIorpadax
OCYIIE-CTBISIETCS CHHXPOHHU3AIHUSA TI0 YaCTOTE  MEXIY
HCCIIETyeMbIM U Pa3BepPTHIBAIOIIUM HATIPSKEHUSIMU ?
9.Kakoe Ha3HaueHHe UMEET KaTuOpaTOp aMILIUTYIbI
3JEeK-TPOHHOIY4YEBOTO ociuorpada?

10.0T TOYHOCTH KaKOro mapaMeTpa BbIXOJAHOTO
HaMpsDKEHUS KamuopaTopa aMILTUTY bl 3aBUCUT
TOYHOCTHh H3MEPEHHUST MTHOBEHHOTO 3HAYCHUS
HCCIIElyeMOI0 HANPSKEHUS C TOMOILBIO
AJIEKTPOHHOIYUYEBOT0 ociusuiorpada?

11.Kyna mogaetcst BBIXOJHOE HaMpsbKeHHEe KamuopaTtopa
JUIUTEIBHOCTH 3JIEKTPOHHOJIY4EBOT0 ocuusuiorpaga?
12.M300paxxeHre Ha SKpaHe dJEKTPOHHOIYUYEBOTO
ocuMJuIo-rpada MeJIEeHHO TiepeMeIaeTcs B
TOPU30HTAIILHOM HAIIPABJICHUU CJIEBA HAMIPABO. Y KAXKHUTE
MIPUYHHY ITOTO SIBJICHUS.

Onucanue MKAJbI OIlCHUBAHUA:

Ouyenka: 5

Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "ya0BIeTBOPUTENIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-8. 3ammura 1adoparopHoii padorsi 13

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOJIBLHOro MeponpusaTus: Kommoksuym

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa  mnpoBeaeHHs  KOHTPOJIbHOro  Meponpusitusi:  CTyAEHTbl  BBINOJIHSAIOT
MHAMBUAYaJIbHOE 3a/laHue 110 JlabopaTopHoi padote "Nel3. M3mepenue vactorsl u nepuoaa”. Ha
OCHOBAHMHU IOJYYEHHBIX SKCIEPUMEHTAJIbHBIX JAHHBIX MOJrOTABJIMBACTCS U MPEIOCTABIsAETCA Ha
3alIUTy OTYET O BBINOJHEHHH paboThl. B paMkax 3amuTbl OICHHWBAETCS NPaBUIBHOCTD
HOJYYEHHBIX PE3yJIbTaTOB, KOPPEKTHOCTh 3allCU OTBETOB U BhIBOZOB. KpoMme TOro, oneHuBaercs
MIOJTHOTA OTBETOB HAa TEOPETHUYECKHE M TMPAKTHYECKHE BOMPOCHL. 3alluTa MPOBOAUTCS OIHUM
npenojasarenaeM. Bpems 3amuThl coctapisieT He 6osee 15 MUHYT Ha oHOTrO yenoBeka. Ha 3amury
NPECTABIISIETCS BBITOJHEHHBIN HHIMBHTyaIbHBIN OTUYET.

Kpartkoe cogep:xkanue 3aiaHuA:
JlaGopaTtopnast padora 13.
Bomnpocsl, 3aganue.
1) YerpoiicTBo i pOBBIX YaCTOTOMEPOB U MIEPHOAOMEPOB, OCHOBHBIE METPOJIOTHYECKHE
XapaKTEPUCTHUKHU.
2) Oco0eHHOCTH TPUMEHEHHS, OLIEHKA MTOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHUS.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: 3KCITyaTUPOBATh CPECTBA 1. HaiinuTe BeIpa)k€HHOE B MUKPOCEKYH/1aX 3HaYEHHE
U3MEPEHUIM B COOTBETCTBUU C HX IIEpUO/IA, €CIIU U3MEPEHHOE 3HAYEHUE YACTOTHI
Ha3HAUCHHEM H TEXHHUYECKUMU paBusiercst 12,5 kI

XapaKTEepUCTUKAMHU 2.0npenenuTe MaKCUMaJIBHO BO3MOKHOE 3HAUEHUE

a0COJIIOTHOM MOTPEUTHOCTH CUeTa IPU U3MEPEHUHN
MepUO/Ia, €CIIM YacTOTa CJIeI0BaHUs UMITYJIbCOB Ha
Beixoze 'OY fo = 10 MI'.

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

4. I1OY gacroromepa umeet 7 nekan. Boibepure
3Ha4YEeHHE MHOXKHUTENS neprosa (u3 psga:1; 10; 100;
1000; 10000), koTopoe 0OeCTIeYUT MUHIMAIEHYIO
MOIPEIHOCTh U3MepeHus nepuonaa Tx =20 mc, ecin
4acToTa cleoBaHus UMIynscoB Ha Beixoze ['OY fo = 10
MTI 1.

5. [IpenenpHOE 3HAYCHHE COCTABIISIONIEH
OTHOCHUTEILHOM MOTPEITHOCTH YaCTOTOMEPA,
00yCIIOBJIICHHON HETOYHOCTHIO U HECTAOMIIBHOCTHIO
4aCTOTHI CJICIOBAHMSI HMITYJCOB Ha Bbixoje ['OY,
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pasusiercs 0,0005 %. Tpebyercs u3MepuTh yacToTy fX =
200 k't ¢ OTHOCUTENBLHON MOTPEMIHOCTBIO, IPEACIBHOE
3HaueHue koropoi He npesbimaet 0,001 %. Bribepure
MUHUMAIBHO HEOOXOUMOE JJIsi TOTO BPEMS cueTa U3
psana: 0,001 ¢; 0,01 ¢; 0,1 ¢; 1¢;10c.

6.HoMmuHanbHOE 3HaUEHHUE YACTOTHI CJICIOBAHUS
nMITyibcoB Ha Beixoze ['OY fo = 10 MI'u. [IpenensHoe
3HAQUYEHHE COCTABIISIONICH OTHOCUTEILHON MOTPEITHOCTH
4acToToMepa, 00yCIOBIECHHOW HETOYHOCTHIO U
HECTaOUILHOCTHIO 3TOM 9acToThl, paBHsercs 0,0005 %.
TpeOyercst uameputsb nepuoa Tx = 200 Mkc ¢
OTHOCUTENbHOM MOTPEIIHOCTHIO, MPEJEIbHOE 3HAUCHHE
koTtopoii He mpesbiiiaet 0,005 %. Beibepure
MUHUMAIBHO HEOOXOAMMOE /ISl 3TOTO 3HAYCHHE
MHOHTENS nepuona u3 psaaa:1; 10; 100; 1000; 10000.
7.C momomkto nudposoro yacroromepa U3-75,
UCIoJIb3yeMoro B 1abopatopHoit padbote Ne 13, Gp1i0
MOJIyYCHO 3HAUCHKE YacTOThI curuaia f, pasuoe 2621,5
['1. I3mMepenune 4acToThl MPOBOAMIOCH TAKHMM 00pa3oMm,
9TOOBI 00€CNEeYNTh HAMMEHBIITYIO OTPEIIHOCTh. B cuiy
3TOTO, Ha MPUOOPE 3a7aBaTNCh COOTBETCTBYIOIINE
napametpsl (Bpemst cueta TCY). Kakoe 3naueHue
BPEMEHH cueTa ObLIO BHICTABJICHO Ha MPUOOPE MPHU
MIPOBEICHUU U3MEPEHUS YacTOTh? Bpems cuera ans
YKa3aHHOTO YaCTOTOMEpPA BHIOMpAETCs U3 psaa
BO3MOHEIX 3HaueHwmit: 100, 101, 102, 103, 104 mc. Hus
BBEIOPAHHOTO 3HAYCHUSI BPEMECHH CUCTA BEIYHCIUTH
MOTPEIIHOCTh U3MEPEHUS YaCTOTHI U 3aITUCaTh KOHEUHBIN
pe3ysbTaT C YYETOM JIaHHOW MOTPEITHOCTH.

8.C nmomorsio mugpoBoro yacroromepa Y3-75,
HCIIONB3yeMOro B jabopaTopHoit padote Ne 13, Gbu10
MOJIy4€HO 3HAUYEHUE NIepUo/ia CUTHaa T, paBHOE
169,7912 mxc. 3mepenue nepuoaa NpoBOJUIOCH TAKUM
o0pa3omM, 4ToObI 00eCIIeYnTh HAUMEHBIIYIO
MOTPenTHOCTh. B cuity aToro, Ha npubope 3a1aBajiuch
COOTBETCTBYIOIIIME TapaMeTPhl (UUCIO yCPEAHIEMBIX
niepuoioB N). Kakoe 3HaueHne 4ucia ycpeaHsIeMbIX
MEPHOJIOB OBLIIO BHICTABICHO Ha MPUOOPE MPHU
MPOBEACHUHU U3MepeHus rnepruoaa? Uucno ycpeatseMbprx
MEPHOJIOB JIIsl YKa3aHHOTO 4YacTOTOMEpPa BHIOMpPAETCS U3
psana Bo3MoxHbIX 3HaueHui: 100, 101, 102, 103, 104.
J171s BEIOpaHHOTO 3HAYEHUS YHCIIA YCPEIHIEMBIX
MIEPHOJIOB BEIYMCIUTE TIOTPENTHOCTH U3MEPECHHSI ITIEPHoIa
Y 3alicaTh KOHEUHBIA Pe3yabTaT ¢ YUeTOM JaHHOM
MOTPEUTHOCTH.

9.0mpenenuTh, a 3aTeM U BBIOPATh U3 YUCIIa BO3MOKHBIX
JUTSI ICTIONIb3yEeMOTO B TAaHHOM J1abopaTopHOil paboTte
4acTOTOMepa, MUHUMAaJIbHO HE0OX0IUMOE BpeMsl cueTa
TCY. Usmepennas yactota curnaia: f=23591,70 I'u.
[TorpeniHoCTh U3MepeHus: 4acTOThl Of HE MpeBbIIIaeT
0,02 %.

10.0Onpenienutsb, a 3aTeM U BEIOpATh U3 YMCIIA
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BO3MOXKHBIX JIJISI HCTIOIB3YEMOTO B IaHHOM
nabopaTropHOil paboTe YacToTOMEpa, MUHUMAIILHO
HE00X0IMMOE YHCIIO YCPEIHSAEMBIX IEPUOAOB N.
N3mepennslii nepuop curnana: T = 43,180 Mxc.
[TorpeutnocTs n3Mepenus nepuoaa o1 He npesbimaet 0,1
%.

11.0mpenenuth Kakoe u3MepeHre aacT 001ee TOYHBIN
pe3yiabTaT (MPSAMOE U KOCBEHHOE) JIJIsi U3MEPEHHOTO
3HayeHus yactorel f= 59,178 kI'n. [Ipeanonaraeres,
YTO U3MEPEHUE MPOBOJUTCS HA UCIOJIB3YEMOM B JIAaHHOU
JabopaTopHON paboTe YacToToMeEpe.

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

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

KM-9. KontpoabHoe 3aganue 5

®opmbl peasmzanuu: IIposepka 3aganus

Tun kouTpoabHoro Meponpusitusi: KoutponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBegeHMs KOHTPOJBLHOro MeponpusaTusi: KoHTponsHOE MeponpusTHe
MpeHAa3HAYEHO ISl OLIEHKHU JOCTHXKEHMsI OOyJaIOLUMUCS YacTH 3aIUIaHUPOBAHHBIX PE3yJIbTaTOB
o0y4yeHMsl 10 JUCLHMIUIMHE W 3Tana (OPMHPOBAHHUS 3alUIAHUPOBAHHOM KommeTeHuuu. IIpoBepka
BBITOJIHAETCS B TEUEHUH S5 THEH ¢ MOMEHTA CJ1ayk pabOThl CTYIEHTOM.

Kparkoe cogep:xkanue 3aganus:
KonTponbHOe MeponpusaTre HanpaBieHO Ha OLIEHKY OCBOEHUSI KOMIIETEHIIMH 110 BOIIpOCcaM,
CBSI3aHHBIM C TeMOH “OCHOBHBIE TOHATHS TEOPETUUECKON METPOJIOTHH .
WuauBuayanbHOe 3ajaHHE COCTOUT U3 IBYX BOIIPOCOB Ha 3HAHUS M OJHOTO BOMpOca Ha
YMEHHSL.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: OLIEHHMBaTh NOTPELIHOCTU 1.Cny4daiiHasi HOTpeIHOCTh W3MEPEHUS HANPSKEHUS
pe3yabTaTOB U3MEPEHUN pacnpeziesieHa 1o 3aKOHY paBHOMEPHOU MIIOTHOCTH U
MMEET MaTeMaTH4eCKOe OKUIAHHE, PABHOE HYJIIO.
BeposiTHOCTB TOTO, UTO 3HAaU€HUE OTPEIIHOCTH
npessicuT 1,8 MkB, paBHa 0,2.

Onpenenure AUCIEPCUIO TOTPEIIHOCTH.
2.Cny4aiiHas MOTPEIIHOCTh U3MEPEHUS HAPSKEHUS
pacrpeiesieHa 110 3aKOHY paBHOMEPHOH IJIOTHOCTH.
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3HaueHUs] MaTEeMaTUYECKOr0 0KHUIaHUs U TUCTIEPCUU
MOTPEUIHOCTH PaBHBI COOTBETCTBEHHO 9 MB 1 27 MB2.
Omnpenenure BEpOATHOCTh TOTO, YTO MOTPEIIHOCTH HE
MIPEBBICUT 1O MOAYJII0 6 MB.
3.Cny4aitHas MOrpenIHoCTh U3MEPEHUS HANPSIKEHUS
pacnpe/iesieHa 1o 3aKOHY paBHOMEPHOM IUIOTHOCTH.
W3BecTHBI BEPOSTHOCTU TOTO, YTO 3HAYCHHE
norpemHocT He npeBbicuT 200 u 300 MxB. OHu
COOTBETCTBEHHO paBHbl 0,25 u 0,5.
Onpenenure AUCIEPCUIO TIOTPELIHOCTH.
4.CnyyaiiHasi IOTPEUIHOCTh M3MEPEHHUS HAINPSIKCHUS
pacnpeziesieHa 110 3aKOHY paBHOMEPHOM IIOTHOCTH.
BeposiTHOCTB TOTO, 4TO 3HAYE€HHE OTPEITHOCTU HE
npessicuT 100 MxB, paBHa 0,1. BeposiTHOCTB TOTO, UTO
3HaYeHue norpemHocTu npesbicut 500 MxB, Toke paBHa
0,1.
Onpenennre MaTeMaTUYECKOE OXKHIaHKE OTPEITHOCTH.
5.CnyyaiiHas IOrpeUIHOCTh U3MEPEHMSI HAIPSHKEHUS
pacnpesiesieHa o 3aKOHY paBHOMEPHOM IIOTHOCTH.
W3BecTHBI 3HaYEHUS ITIOTHOCTH BEPOSITHOCTH U
MaTeMaTUYeCKOT0 OXKUJAHUS: COOTBETCTBEHHO 2MB-1 u
—100 mkB.
Onpenenure BEpOATHOCTb TOTO, YTO 3HAYEHHE
MOTPELIHOCTH MO MOAY k0 npeBbicuT 100 MkB.
6.1{udposeiMm ommerpom kitacca Touroctu 0,02/0,01 ¢
nuanazonoM uzMepenuii (0...200) Om B ycnoBusx,
OTJIMYAIOIIKXCS OT HOPMAJIbHBIX TOJIBKO TEMIIEPATYpPOH,
3HaueHHe KOoTopoi coctaBisieT 28 oC , u3mepsercs
COIIPOTHUBIIEHUE 00BEKTA, COEIMHEHHOTO C TPHUOOPOM
JBYXIPOBOAHOU TuHUEN cBA3U. CONpOTHUBIIEHHE
Ka)XJI0TO U3 MpoBOAOB He npesbimiaet 0,05 Owm.
N3mepennoe 3nauenue cocrasiuser 150,00 Om.
[IpencraBbre pe3yabTaT U3MEPEHUS C YKa3aHUEM
MOTPEUIHOCTH J1J1s1 JOBEPUTEIbHON BEPOSTHOCTH,
pasuoit 0,99.
7.AMnepMeTpoM Kjacca TOYHOCTH 2,5 ¢
nuanazonoM usmepenuii (0...300) A, co mKkanou,
conepxateit 30 neneHuid, 1 BXOJHBIM CONPOTUBIIEHUEM,
paBueiM 0,01 OMm nipu Temnieparype 25 oC usmepsiercs
TOK UCTOYHHMKA, MMEIOIIEr0 BHIXOIHOE COMPOTUBIIEHUE
He meHee 0,25 Om. C okpyriieHueM 1o 1aen. mo mkaie
cnenan orcuet: 25 nen. HopmanbHas 001acTh 3HaUCHUHA
temneparypsl amnepmerpa — (20 + 5) oC.
[IpencraBbTe pe3ynbTaT U3MEPEHUS C YKA3aHUEM
MOTPEIIHOCTH ISl IOBEPUTEIHHON BEPOSTHOCTH,
pasnoii 0,9.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
4 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU
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/uHOUKAMOPO8 U KOHMPOIbHBIX 60RPOCOE NPOBEPKU PE3YIbHIAN 06
0CBOCHUSA OUCUUNTUHDL

1. Komnerenuunst/Muaukarop: UJI-1lonk-6 Beibupaer cpeacrsa usmepenus, IpoOBOAUT U3MEPEHUS
IEKTPUICCKUX U HEJICKTPUUCCKHUX BEIIMUUH, 00padaThiBaeT pe3yIbTaThl H3MEPECHH U OLICHUBACT
UX MOTPEIIHOCTh

Bomnpocel, 3axanus
1.YTto Takoe abCcoItOTHAS 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 MOTPEUTHOCTH.
7.0mnpenencHue 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.Kakue BBIBOBI JENAOTCS MTOCIIE MMPOBEIACHUS TTOBEPKU U3MEPEHUI?
13.Kak 10JIKHBI COOTHOCHUTBCS ITOKA3aTENH TOYHOCTH STAJIOHHOTO U IIOBEPSEMOTO CPECTB
U3MEpEeHUit?
14.KakoBbI paBuja OKpYIJIEHHs 3HAUE€HUS IOTPETHOCTEN?
15.Yto Takoe eAMHCTBO U3MEPEHUM?
16.Imeem 1Ba BOoJIbMETpA:
1. Kn.t. 1,0; quanason nokazauuii 0-30B;
2. Kn.t. 0,5; quama3on noka3anuii 0-150B.
N3mepsiemslii curaan npuMmepHo 10B.
Kakoii BoinbT™MeTp npoBenieT 0osiee TOuHbIe U3MEpEeHHs?
17.Haiitu npeaenpHO-10MyCTHMbIE OTPEITHOCTH JJI11 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
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 IOIrPEIHOCTh BOJIBTMETPA paBHA IIOJIOBUHE OCHOBHOM Ha Kaxblie 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 MOJOBHHE OCHOBHOM Ha kaxkasie 10°C.
[Toxazanue BosibT™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
conpotusiienueM C npoBoauTCs u3Mepenue HanpsokeHus. ConpoTUBIIEHNE UCTOYHHUKA
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 BosbT™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
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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(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 TabnuiLy.

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 TOUHOCTHU IIU(PPOBBIX U3MEPUTENBHBIX 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, TOUHOCTh, OBICTPOICHCTBHE.

49.A1IT xog0-UMITYTBCHBIE, CTPYKTYpHAs CXeMa, TOUHOCTh, OBICTPOICHCTBHE.
50.I'eneparop pa3BepTKH B aHAIOTOBBIX OCIMIUIOrpadax, Ha3HaYeHHE, CBOICTBA, HCTOUHUKHU
MTOTPEUIHOCTEM.

51. Yem cucremaTtudeckas OTPEeUIHOCTb pe3ybTaTa H3MEPEHUS OTJIMYAETCS OT CIy4aiHOoi?
52.YT10 Takoe NJOBEPUTEIbHBIN HHTEPBAJ U JOBEPUTEIIbHAS BEPOATHOCTD?

53.IIpuBenuTe NpuMepsl CUCTEMATUYECKUX U CITy4alHBIX TOTPEIIHOCTEN?

54 .IlpuMepsl 3aKOHOB pacIpeielIeHHs] CIyJailHbIX MOrPEUTHOCTEN: 3aKOH paBHOMEPHOM
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 NIPOBEPKH 0CTATOYHBIX 3HAHUI
1.AGconroTHAs TOTPEUTHOCTh B KJIACCUYECKON METPOJIOTUN ONPEIEseTCs iU 0003HaYaeTCs
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) o
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
6.3anummuTe 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
10.0THOCUTENBHAS TOTPEITHOCTh 0003HAYAETCS KaK:
OTBeThI:
A) d b) Xu — X B) 8=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 nmorpemHocTH ciaelyeT y4ecTh IIPHU UCIIOJIb30BAHUN MYJIBTUMETPOB B PEKUME
M3MEPEHUS HANPSKEHHs Ha IOCTOSIHHOM TOKE?
OTtBeTHI:
A) unctpymenTanbnyio b) okpyrienus B) vacrotHyto
Bepnsiii otBeT: A, b
13.Knacc TOUHOCTH MTOKA3bIBAET:



OTBeThI:
A) TlpenenbHO-TONYCTUMYIO PUBEACHHYIO MOTPEIIHOCTD
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 HAIPSIKEHUS
OTBeTHI:
A) Temmneparypa
b) CocrosiHue 310pOBbs dKCIIEpUMEHTATOPA
B) HenpaBuibHOe nokI0YeHHE BOJIBTMETPA K UCTOUHUKY U3MEPEHUS
Bepnriii otBeT: A
17.1Ipsimble U3MEpeHUS:
OTBeTHI:
A) DKCIEPUMEHTATOP PACIOI0XKEH MPAMO MEPE] OTCUETHBIM YCTPONUCTBOM 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 PACIOIO0KEH HEYJJOOHO OTHOCUTENIBHO OTCYETHOTO YCTPOMCTBA
CpeICTBA U3MEPEHUI U BBIHYX/ICH MOJIb30BAaThCs BCIIOMOTATeIbHBIMU CPEICTBAMU, YTOOBI
OTCUUTATh PE3yJIbTaT

b) Pe3ynbraT HaX0AUTCA Ha OCHOBAaHUU U3BECTHOU 3aBUCHMOCTU 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 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 oueHuganus

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
Huoichuii 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 sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHas 4acTh 3aJ[aHus BBITIOJIHEHA BEPHO.

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy
Onenka onpenensercs IO pe3ysbTaTaM YCIIEBAEMOCTH CTYACGHTAa B TEYEHHE CeMecTpa B

cootBeTcTBUU ¢ [lonoxxennem o GabHO-pEHTHHIOBOM cucteme it cryaentoB HUY «MOW» Ha
OCHOBAaHMH CEMECTPOBOM COCTABJISIOIICH.
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