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
HaumeHnoBaHue o0pa3oBaTejibHOI MPOrpaMMbl: JJIeKTPOIHEPreTHKA H IEKTPOTEXHHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OueHovHbIe MaTepHAJIbI
10 JMCUUILTHHE
NudopmanuoHHO-N3MepHUTEIbHAS TEXHUKA

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

Mofn1caHo 3NeKTpoH

Ho#i nognucbio ®rEOY BO «HUY «M3U»

CeeneHuna o enagensue L3N M3KU

Bnageneu Cepos H.A.

Pa3zpaboTunk Maentadirarop R7080a564-5er0VNA-06ab7859 H.A. Ceposn
COI'TIACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB o Ceeaenun o Bnagensue L3N M3K B.H.
(V) paBOBaTeJILHOI/I Bnageney, TynbCkun B.H. o
HpOFpaMMBI VaeHTuduraTop R292b173d-TulskyVN-7e812984 TyHBCKI/H/I

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3 o = Ceeaenun o Bnagensue L3N M3K B.H.

aBeHyIOH-IHH . . o L % Bnageney TynbCkun B.H. o

BBINyCKAIOIeH Kaheapoun * MOl ¢ [T — R292b173d-TUlsKyVN-7e812984 Tynbckuit




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

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

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
OIIK-6 N -lonk-6 BriGupaet | 3naTh: Kontponbnoe 3ananue 1 (KontponsHas pabota)
CpencTBa U3MEpeHus, | OONIYIO0 XapaKTePUCTHKY, KonTponbnoe 3aganue 2 (KontponbsHas pabora)
MIPOBOJIAT WU3MEpPEHUsI | IPUHITUI ICUCTBUS, Kontponbnoe 3ananue 3 (KontponasHas pabota)
ANEKTPUUECKUX KOHCTpPYKLHMIO aHanoroBbix U | KontponbHoe 3aganue 4 (KontponbsHas pabora)

IMOTPCIIHOCTD

HEDICKTPUICCKUX BEIINYHH,
oOpabaTeiBaeT pe3yabTaThl
M3MEPEHUI U OLICHUBAET UX

U (HPOBBIX
NEKTPOU3MEPUTEIBHBIX
YCTPOMCTB

MIOTPEIIHOCTH U3MEPEHUH,
knaccudukanus, Gopmer
HOPMHPOBAHHUS, CIIOCOOBI
OLICHKH MOTPEIIHOCTEN
U3MEPEHUN

METO]Ibl U OCOOEHHOCTH
U3MEPEHUS DIIEKTPUUECKUX U
HEAJIEKTPUYECKUX
($U3NYECKUX BETUUYNH
YMers:

OLIEHHUBATH MOTPEIIHOCTH
pe3yJIbTaTOB U3MEPEHUI
9KCILIyaTUPOBATh CPEACTBA
U3MEPEHHI B COOTBETCTBUU
C X Ha3HAYCHHEM U
TEXHUYECKUMU
XapaKTepUCTUKAMHU
MIPOM3BOJIUTH BBIOOP CPENCTB

3ammuTa JtabopaTopHoii padoTsl 1 (KommokBuym)
3amuTa naboparopuoit padotsl 5 (KomnokBuym)
3amura maboparopHoii padotsl 6 (Kosmoksmym)
3amuta naboparopuoit padotsl 13 (Komioksuym)




W3MEPEHHI B 3aBUCUMOCTH
OT XapaKTEepUCTUK
HCCIIEIyEMbIX BEJIMUUH




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

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

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

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

7. BonbpTMETpOM KJIacca TOYHOCTH A ¢ JUaAra30HOM MoKazaHuii B 1 BXoMHBIM
conpotusieHueM C npoBoauTcs U3MepeHne HanpskeHus. ConpoTuBIIeHNE
HMCTOYHHMKA CUTHaNIA JeXUT B Auana3one ot 0 go D. Temneparypa Bo3zmyxa
MoxkeT 0bITh 0T +20°C 1o E °C. TemmneparypHast OTrpelrHoCTh BOJIbTMETpPA
paBHa nojoBuHe ocHOBHOI Ha kaxkasle 10°C. [loka3anue BoiabTMeTpa paBHo F.
IIpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCTHIO P=1.

Wcxonuple fanHbIEe B 3aJaHUU:
A |B C D E F
1,5 | 150B | 50 kOm | 1 kOwm | +15rpag | 100B

8. BonmbTMeTpOM Kitacca TOYHOCTH A C THANa30HOM NoKa3aHWui B 1 BXOHBIM




conpotusieHueM C npoBoauTCs n3MepeHue HanpskeHus. ConpoTuBieHne
HCTOYHUKA CUTHAJA JIeXUT B quana3one ot 0 no D. Temneparypa Bo3zyxa
MoxeT ObITh 0T +20°C 1o E °C. TemneparypHasi HOTrpelrHOCTb BOJILTMETPA
paBHa nojoBuHE 0CHOBHOH Ha kaxkaple 10°C. Iloka3anue BoiabT™MeTpa paBHo F.
IIpencraBuTh pe3ysbTaT U3MEPEHHUS C BEPOATHOCThIO P=1.

HcxonHple faHHbBIE B 3aJaHUH:

A |B |C D |E

F

1,0 | 5B | 500 kOm | 5 kOm | +50rpan

3B

9. BoasTMeTpoM KiTacca TOYHOCTH A C TUAna3oHOM MoKazaHuii B 1 BXOIHBIM
cornpotuieHueM C npoBoauTcs u3Mepenrue HanpsokeHus. ConpoTuBiieHue
HMCTOYHHMKA CUTHANA JexXUT B Auana3zone ot 0 go D. Temneparypa Bo3myxa
MoxeT ObITh 0T +20°C 1o E °C. TemneparypHasi HOTpelrHOCTb BOJITMETPA
paBHa nojoBHHE OCHOBHOM Ha kaxkaple 10°C. Iloka3anue BoiabT™MeTpa paBHo F.
[IpencraBuTh pe3yabTaT U3MEPEHUs C BEpOSTHOCTHIO P=1.

HcxonHble faHHbBIE B 3aJaHUH:

A | B C D E

F

1,5 | 15B | 50 kOm | 5 kOm | +30rpan

10B

10.Haiitn 3HaYeHHS JOMOJHUTEIBHBIX (TEMIEPAaTYPHBIX) a0COTIOTHON U

OTHOCHUTEJILHOU MOrPEITHOCTEN

IIpenensHO-
[IpenenvHo- P
JIOTTYCTAMOE
JIOTTYCTHMOE
Koadun | Juanazon 3HAYCHUE
3HAYCHHE
WEHT BO3MOKH JIOTIOTHUTEN
Hunanaz JIOTIOJTHUTEN N
Kracc BIIUSIHUSA BIX N bHOH
OH ITokasa . | pHOH
TOYHO TeMIepar | 3HaYeHUH (Temmepatyp
MoKasa | HHe (Temnepatyp .
CTH . YPHI, TeMIIepaT N HOW)
HUH o HOM)
%/10 rpax | ypl, .. | OTHOCUTENBH
a0CONIOTHOR |
C rpan C on
MOTPETTHOCT
" MOTPEITHOCT
"
1,0
0-100B | 50B +/-1,0 0-40

11.HaiiTu 3HaueHUs JONOJHUTENIBHBIX (TEMIIEpaTypHBIX) aOCOIOTHON U

OTHOCUTEJIBHOW MOTPEMTHOCTEN

IlpenensHo-
[IpenenvHo- P
JTOTTYCTHMOE FOIYCTHMOE
Koadun | Juanazon Y 3Ha4YeHUE
3HaYCHUE
WEHT BO3MOXH JTOTIOTHUTEI
Hunanaz JIOTIOJTHUTE .
Kiacc BJIUSTHUS BIX N BHOU
OH [Tokaza . | bHOM
TOYHO TeMIepar | 3HAYCHHUA (Temmeparyp
MoKasa | HHE (Temnepatyp .
CTH . YPpHI, TeMIepar N HOI)
HUH o HOM)
%/10 Tpanx | yphl, . | OTHOCUTENBH
abCOMOTHOH | .,
C rpax C ol
MIOTPEUIHOCT
u MOTPENTHOCT
u
0,5
0-10B 5B +/-0,5 10-35

12.HaiiTi 3HaueHUs JONOJHUTENIbHBIX (TEeMIIepaTypHbIX) aOCOIIOTHON U




OTHOCHUTEJBHOU MOTPEITHOCTEN

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

13.HaiiTu 3Ha4eHHs TOMOJIHUTEIBHBIX (TEMIIEpaTypHBIX) a0COIIOTHOU U
OTHOCHTEJILHON MOTPEIIHOCTEN

IIpenenbHo-
[IpenenbHo- peA
JOMYCTHUMOE
JIOTTYCTHMOE
Koadpour | [nanazon 3HAaYCHHE
3HAYCHHE
WEHT BO3MOKH JTOTIOTHHATE
Hunanaz JIOTIOJTHUTE N
Kracc BIIMSTHUS BIX N bHOM
OH ITokaza . | pHOI
TOYHO TeMIIEpAT | 3HAYECHUU (Temmepatyp
1oKas3a | HHE (Temmeparyp .
CTH . YPpHI, TeMIepar . HOI1)
HUH ° HOM)
%/10 Tpax | yphl, . | OTHOCUTENBH
a0CONIOTHOHM |
C rpan C ot
MOTPETTHOCT
" TTOTPETITHOCT
u
0,1
0-1B 0,5B +/-0,1 10-40

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu bInNoIHeHUs: 3HaHus: Bce OTBEThI BEpHbIE U TOUHBIE.
HesnauuTenbHbBIE MOTPENTHOCTH B MPEACTABICHUHN PE3YJIbTATOB

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinonnenus sHanus: OIUH U3 OTBETOB HEBEPHBIN.

Oyenka: 3
Huoicnuii nopoe evinonnenust 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 6bINOJHeHUs 3HaHus: JIBa OTBeTa HEBEPHBIE.

Oyenka: 2
Onucanue xapakxmepucmuku bINOIHeHUs 3HaHus: 3 1 00Jee OTBETOB HEBEPHBIC.

KM-2. KontpoJsibHoe 3a1anue 2

®opmbl peamanuu: [Iposepka 3aganus

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTposbHOrO0 Meponpusitusi B BPC: 10

IIpoueaypa mnpoBeaeHMsi KOHTPOJBHOro meponpusaTHs: KOHTpoibHOE MeponpusTHe

NpeHa3HAYeHO Ui OLICHKH JIOCTH)KEHUs OOy4YaloUIMMUCS YacTH 3allJIaHWPOBAHHBIX PE3yJIbTaTOB

oOydeHus Mo AMCUMIUIMHE M 3Tana (GOpMUPOBAHUS 3allllaHMPOBAaHHOM kommereHuuu. IIpoBepka
10




BBHITIOJTHSETCS. B TEUCHHH S5 JMHEH ¢ MOMEHTa caadu paboThl cTyaeHTOM. CTyneHThl MHCHbMEHHO
pemiaroT J1Ba WHAWBUIYAIBHBIX KOHTPOJBHBIX 3aJaHWs Ha MPAaKTUYeCKHe HaBBIKH. [lpm
odopmieHHH TpeOyeTCst MPUBECTH TEOPETUIECKOEe 000CHOBAHNE BEIOPAHHOTO BapUAHTA PEIICHUS.

Kpatkoe cogepxanue 3a1aHusi:
KouTpoJsibHOEe MeponpusiTHe HANIPABJIEHO HA OLIEHKY OCBOEHHUs KOMIIeTEeHIUI MO
BOINPOCaM, CBA3AHHBIM ¢ TeMoii “IIpsiMble 1 KOCBEHHbIEe H3MepPeHust”.
3ananmne K31-N. 3ananne Ha npsiMoe u3MepeHne ¢ 0OJHOKPATHBIM HA0J/II0IeHHEM C
HCIO0JIb30BAHMEM AHAJIOTOBBIX U HM(POBBIX CPeACTB U3MePEHHIA.
3ananmne K32-N. 3ajanne Ha KOCBeHHOe U3MepeHHe ¢ OJHOKPATHBIM HA0JII0IeHHEM ¢
HCIO0JIb30BAHMEM AHAJIOTOBBIX U HM(POBBIX CPeACTB U3MePEHHIA.
OTBETHI 3aMMKCHIBAIOTCS B YCTAHOBJICHHOHN (opMe.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OONIYI0 XapaKTEPUCTHUKY, 1.Yto Takoe npsimoe uzmepeHue?

IIPUHLUIT JIEUCTBUSA, KOHCTPYKIIMIO 2.Yt0 Takoe KOCBEHHOE H3MepeHue?

AHAJIOTOBBIX u U (POBBIX 3.HyxHo 11 pOBOAUTH pacueT pe3yibTara MpH MpsMoM
AIIEKTPOU3MEPUTEIBHBIX n3MepeHun?

YCTPOMCTB 4.Hy>XHO 11 IPOBOJUTH pacueT pe3yabTaTa npu

KOCBEHHOM M3MEpEeHUNn?
5.Kak cBs13aHa TOUHOCTB PE3yJIbTATA C U3MEPSIEMBIMU
BEJIMYMHAMU IIPU IPSIMOM U KOCBEHHOM U3MEpEHUH?

YMeTh: MPOU3BOAUTH BBIOOD 1.3apanue K31-1.

CpenCTB U3MEepeHUI B U3MepeHue HATIPSKeHUsl

3aBUCUMOCTH OT XapaKTEPHUCTHUK JaHo:V: U,=250 B; ak=100 e, @r=87.2; V*O,S; Yo =0.5%/10°C;
I/ICCJ'IeIlyeMBIX BEJIMYUH I'pymma CH - 4;__R,,=500 xOwMm; Rgp=0-10 xOM

HaiiTu: _a,) Uu;m m,B? Ar Y p;( 1
Q) UUSM,nonp; Aﬂ; p:l ‘

2.3aganmne K31-2.

N3MEPECHUEC HANTPHAKCHUSA
_aHo:V: U,=10B:; 0,02/0,005; Uyx=2B;
=(0,02/0,01) % / 10°C; 83,y = (0,02/0,005) % / 10%U,;
I'pymna CH - 3: R, =IMOwm; Ryp= 0-100 Om
HanTu:

3. 3a11a}me K31 3
U3MepeHue TOKa

laHo: A: I,=10 A; @, =50 1em; @y =45.6; y=1.5; y5,=0.5%/10°C;
I'pymma C1-4; Rz,=10m; R_,.=0-1000m
HainTu:
ﬂ) Lysws An,a; AE.H; p;( =1;
Q) Insu,nor.p; An; p;l =1

4 3ananune K31-4.

N3MEPECHUEC HAITPHAKCHUSA

U,=30 B; y=0,2; ;=60 nexn; ((OTC—S" 4: ¥4,:=0.2%/10°C;
RESESESs I'pymna CH - 3:_R.,=50 kOMm; Reu= (0-0,15) kOm

5.3aganune K31-5.
U3MepeHue HANIPSKeHUsl

U,=200 B; 0,1/0,05; _ Uy=100B;
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
HaltTh: o)y, A An s P = 15

"
=1;

6) Uism nonp» A P
6.3aganmne K31-6.
U3MepeHne TOKA
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DaHo:A:  1,;=200 MKA; [x=100 MKA; 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; R, = 0-750 kOMm
HaitTu: ?ﬁ) Lz An,a; Apys P; =1;
; P

6) 11;3m,nonp; A P S 1;
7.3amanune K31-7.
HU3MEPECHUE HANIPAKCHUA

JaHo:V: U,=500 MB;0,05/0,02; Uyx=100 MB;
67,:=(0,02/0,01)%/10°C; 67 1.~(0,02/0,01)%/10%U.;
I'pymna CH — 4; R,,=10 kOM™; Ry, .= 0-10 Om
HaitTn: Q) Unsms An,z; An.ﬂ§ PJ =1
0) Unssenonws A P2 = 15

8.K32-1.

mMeperne P mo P=U?%/R

HaHo: V.  U,=300B; 0,1/0,05; Uy=100B;

R: R;=100 xOn; 0,05/0,02; Ryx=20 kO,
Hantu: P_.:A_.:6

9.K32-2.

1,07

2. 3amava; _mMmeperne P mo P=I’R
Jawo: A =2 A 1,5; ;=2 A;
R: R=1000 Om; 0,2; Ryx=500 Om;
Baswi Ao} B

HaiiTtu:

10.K32-3.

3.3amgaga: wu3MmepeHue S mo S=UI

JaHo: V: _U=150B; 0,2/0,05; Ux=100 B;
A L=10A; 0,25/0,1; Iy =8 A;

4,

o

Haiitn: wams &

S
11 K32-4.

o>

4.3agaua; _mameperne P mo P=U?/R

NaHo: V:  U,=30B: 0,1/0,05; Ux=10B:
R: R=10 xOm; 0,05/0,02; Ry=5,0 kOm;
Haittn:  B.: A, 6,

12 K32-5.

5.3amaua: wm3Mepenue R, mo R,=Ry|| R,

Nano: R: R=10 xOm; §=0,2/0.1: Ry=5 kOm;
R: Ri=1xOwm; ¥=0,2; R;=0,5 kOM;
Haiitn: R, 4,6,

13.K32-6.

6. 3amawa: m3Mepenne cos(p) o cos(g) =P/UI

DaHo: Vi U=10B; 0,5/0.2: Uy=5B:
A L=100 MA; 1,0/0.5: Iy =25 MA;
P: P=250 MBT; 0,5/0.1: Py=75 MBT;

HaliTh:  cos (¢) st Bnos Gno

14 K32-7.

12, 3agaua: mmeperne P mo P=Ulcos(g)

[laHo: Vi U,=20B; 0,2; Uy=15B;
A I;=200 MA; 1.0; Ix=120 MA;
cos(g): cos(gy =1: 0,5; cos(p)=0.7;

Haittu: P Biot 8o

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITTHCTBO BOIIPOCOB PACKPBITO. BHIOPAHO BEPHOE HAIIPABIICHHE IS pelieHus 3a1a450

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHITTOJIHEHO

KM-3. KontpoabHoe 3aganue 3

®opmbl peanu3anuu: [Ipoepka 3aganust

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJbHOro Mmeponpusatusi: KoHTpoibHOE MepomnpusTHE
MpeIHa3HAYEHO IS OLIEHKHU JOCTHKEHHsI OOyYaIOLIUMUCS YacTH 3aIUIaHUPOBAHHBIX PE3yNIbTaTOB
0oOydYeHHUs M0 JMCUUIUIMHE W dTana (GOPMUPOBAHMS 3aIIAHMPOBAHHON KommeTeHIuu. [IpoBepka
BBITIOJTHAETCS B TEUCHHUH S5 THEH ¢ MOMEHTA clIayu paOOThI CTYIEHTOM.

Kparkoe cogepkanue 3agaHus:
KonTponbHOe MeponpusaTre HanpaBieHO Ha OLIEHKY OCBOEHUSI KOMIETEHIIMI 110 BOIIPOCaM,
CBSI3aHHBIM C TEMOH ‘“‘AHAJIOTOBBIE U3MEPUTEIbHBIE TPUOOPHI .
WuauBuayanbHOE 3aJaHRE COCTOUT U3 IBYX BOIIPOCOB Ha 3HAHUS M OJHOTO BOMpOCa Ha
YMEHUS.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: METOABl U OCOOCHHOCTH 1.Kak pa3nuyaroTcsi METPOJIOTUYECKUE XapaKTEPUCTUKU
U3MEpPEHUST  DIIEKTPUYECKHX U INEKTPOMEXAHNYECKUX U DJIEKTPOHHBIX aHAJIOTOBBIX
HEIIEKTPUIECKUX (buznueckux M3MEPUTENBHBIX TPUOOPOB?

BEJIMYUH 2.Kakoii cuctembl HCIOIB3YeTCs IIEKTPOMEXaHMUECKHI

M3MEpUTENbHBIN MEXaHU3M KaK COCTaBHAs 4acTh
3JIEKTPOHHOTO aHAJIOTOBOTO U3MEPHUTEIBHOT0 Mprodopa?
3.Kakue ocHOBHBIE METPOJIOTMUECKHE XapAKTEPUCTUKHI
AJIEKTPOHHOTO BOJIBTMETPA aMIUIUTYAHOIO 3HAYEHUS?
4.Kakve 0OCHOBHbIE METPOJIOTHYECKHE XapaAKTEPUCTUKU
AJIEKTPOHHOTO BOJIBTMETPA CPENHEBBIIPSIMIIEHHOTO
3HaueHus?

5.Kakue 0CHOBHBIE METPOJIOTUYECKUE XaPAKTEPUCTUKH
AJIEKTPOHHOTO BOJIBTMETPA CPEIHEKBAAPATHUECKOTO
3HA4YEHHUs?

6.Kakyro norpemHocTs onpeAessieT KJIacC TOUHOCTH
aHaJIOTOBOTO U3MEPUTEIHHOI0 Ipudopa’?

7.KakoMy 3HaYEHUIO U3MEPSIEMOT0 CUTHAJIA
MIPONIOPLIMOHAJIBHBI IOKA3aHMsI 2JIEKTPOHHOTO
BOJIbTMETPA AMILTUTYTHOTO 3HAUYEHUs?

8.KakoMy 3Ha4E€HHIO U3MEPSAEMOT0 CUTHaIa
MIPOTNOPLIMOHANIbHBI IOKAa3aHUSI 3JIEKTPOHHOTO
BOJIbTMETPA CPEAHEBBITPSIMIIEHHOTO 3HAYEHHUSI?
9.KakoMy 3HaY€HUIO0 U3MEPSIEMOT0 CUTHAJIA
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MPOTIOPITMOHATBHBI TTOKA3aHUS AIEKTPOHHOTO
BOJIBTMETpPA CPEIHEKBAAPATUUECKOTO 3HAUCHUS?
10.Kakue yacToTHOE AMana30Hbl UMEIOT JICKTPOHHbBIC
BOJIbTMETPHI?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-4. KontpoabHoe 3ag1anue 4

®opmsl peasnzanuu: IIposepka 3aganus

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBegeHMs KOHTPOJBLHOro MepomnpusaTusi: KoHTponbHOE MeponpusTHe
IpeHa3HAYEeHO JUIsl OLIEHKH JOCTH)KEHUs OO0y4aroUIMMUCS 4acTH 3aIUIAHHPOBAHHBIX PE3YJIbTAaTOB
o0y4yeHMsl 10 JUCIMIUIMHE W 3Tana (OPMHPOBAHHUS 3alUIAHUPOBAHHOM KommeTeHuuu. IIpoBepka
BBITOJIHAETCS B TEUEHUH S5 THEH ¢ MOMEHTA Cl1auM pabOThl CTYIEHTOM.

Kpartkoe cogep:xkanue 3aiaHuA:
OCHOBHBIE METPOJIOTHYECKUE XaPAKTEPUCTHKH IEKTPOHHO-TYIEBBIX OCHMIIIOrPadoB U
U(PPOBBIX OCIMILIOTPadOB.
[Tu¢poBble n3MepUTEIbHBIE TPUOOPHI.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

YMmeTs: 1. [IpoBoanM U3MepeHns aMIUIMTYAHOTO 3HAYEHUS IPSIMOYTOJIbHBIX
IKCILTYyaTUPOB uMIyabcoB. [lonydens! cieqyromnme n3MepeHHbIE 3HAYEHUSI 110 BEPTUKAIIBHOM
aTh CpejCTBa ocu otkionenusa 2J10 Y: L1, L2, L3.
U3MEpPEHU B MaxkcumanbHast abCONIIOTHAS MTOTPEIIHOCTh OTCUUTBIBAHUS ITMHBI OTpe3ka L
COOTBETCTBUU +/- 0,5 mm.
c nux HomunanbHoe 3HaueHne ko3¢ duimenta oTkiaoHeHus 1mo ocu Y — Ky,Hom.
Ha3Ha4ECHHEM [IpenensHO gomycTuMoe oTkiIoHeHHEe KY 0T HOMUHAJIBHOTO 3HAYEHHUS -
u oKy,np.
TEXHUYECKUM
u Haiitu pe3ynbrarsl n3mepeHus aMiunTyaHbix 3HaueHuit: Ul,amm; U2,amm;
XapaKkTEepUCTH U3,aMn 1 nipefiefbHO TOMYCTUMbIE TOTPEUTHOCTHU IS MOJTy4YE€HHBIX
KaMu pe3yabTaToB: 61,mp, 62,mp, 63,np.

Pe3ynbrarel BHECTH B TabuuIly.
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Ll,c | L2,¢c | L3,c | Ky, | 0Ky, | Ul,a | U2,a | U3,a |ol, |02, | o3,

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 otkiioneHus Y 2JIO nercTtByeT
CHUHYCOUJIAJIbHOE HAMPSKEHHE.

Ha Bxone ropuzoHTanbHOro otkjaoHeHust JI0 neicTByeT HaNpsKeHUE,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3zepTku DJIO BHIKIIOUYEH.
Haiitu n3obpaxenue Ha s3xpane DJ10.

ok

3. Ha Bxone BepTukanbHOro oTkiaoHeHus Y DJIO neicTByeT CHHYCOMIATbHOE
HanpsHKeHUe.

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

Haiitu nzo0paxxenue Ha sxkpane DJ10.

b "

4.Ha Bxojie BepTUKaIbHOTrO OTKIOoHEeHHS Y DJIO aeiicTByeT CuHyCOMAaIbHOE
HaIpspKEHUE.

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

Haiitu uzobpaxenue Ha sxpane IJ10.

L

e NJr et |
k A7 ‘-

5.Ha Bxoze BepTukanbHOro oTkioHeHus Y 2JIO neiicTByeT CHHYyCOMAQIbHOE
HaIpspKEHUE.

Ha Bxozae ropusoHTasibHOrO OTKIIOHEHUS DJIO NeicTByeT HaNpsKEeHHeE,
IpesicTaBlIeHHOE B 3a1aHuu. ['enepaTop pa3sepTku DJIO BBIKIIOUYEH.

Haiitu nzo0paxxenue Ha sxkpane DJ10.
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¥ 7
|t
|- —AF
6.Ha Bxone BepTukanbHoro otkiaonenus Y 3JIO aeicTByeT CUHYCOMAAIBHOE
HaIpshKEHUE.

Ha Bxone ropuzoHnTanbHOro oTkjaoHeHust IJIO neicTByeT HaNpsKeHUE,
MpeACTaBIeHHOE B 3aAaHuu. [ 'enepaTop pa3zepTku DJIO BHIKIIOUYEH.
Haiitu n3obpaxenue Ha s3xpane DJ10.

7.Ha Bxone BepTukanbHOro oTkiaoneHus Y 3J1O aeicTByeT CUHYCOMAAIbHOE
HanpsHKeHUe.

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

Haiitu nzo0paxxenne Ha sxkpane DJ10.

TR

8.Ha Bxone BepTukamsHOro otkiionenus Y DJIO neficTByeT CHHYCOMIATLHOES
HanpsHKeHHe.

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

Haiiti u3zoOpakenue Ha skpane JJI0.

¥

9.Ha Bxone BepTukanbHoro otkiaoHenus Y 3J10 aeiicTByeT cUHyCOMAAIbHOE
HarpspDKEHHe.

Ha Bxoae ropuzontaibHOro oTkioHeHUs1 DJIO neicTByeT HanpsiKeHue,
MIpeACTaBICHHOE B 3a7aHuu. [ eHepaTop pa3zepTku DJIO BHIKIIOUEH.
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Haiitu n3obpaxenue Ha sxpane DJ10.

X

10.Ha Bxoae BepTukanbHoro otkionenus: Y 2JIO aeiictByer

CHUHYCOUJIAJIbHOE HAMPSDKEHHE.
Ha Bxone ropuzoHnTanbHOro otkjaoHeHust J10 neicTByeT HaNpsKeHHE,

MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3zepTku DJIO BHIKIIOUYEH.
Haiitu n3obpaxenue Ha s3xpane DJ10.

N | TR

11.Ha Bxoae BeptukansHoro otkionenus Y 2JIO nelictByer

CHUHYCONJAJIbHOC HAIIPSKCHUC.
Ha Bxone TOPHU3OHTAJIbHOI'O OTKJIIOHCHUA 9J10 HCﬁCTByeT HaIIpsAXKCHUC,

MpeACTaBICHHOE B 3aAaHuu. [ 'enepaTop pa3zepTku IJIO BHIKIIOUYEH.
Haiitu nzo0Opaxxenue Ha sxkpane DJ10.

N . ' i A

¥ |
}‘\\ Ve \/\/ ‘
12.Ha Bxoze BepTukaibHoro otkioHeHus Y JJIO neiicTByeT

CHUHYCONJAJIbHOC HAIIPSXKCHUC.
Ha Bxopae ropusonTtansaoro otkioneHus 9JIO neiicTByeT HanpshKeHHeE,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3epTku DJIO BHIKIIOUYEH.

Haiitu nzo0paxxenue Ha skpane IJ10.

T i

X—

T P As |
% L:I I/zr Zt i
13.ITpoBOIMM TIPH HOPMAJIBLHBIX YCJIOBHSAX IIOBEPKY HU(POBOro BOJILTMETpA

kiacca tounoctu 2,0/1,0. Pe3ynbraThl HCHIBITAHUI IIUPPOBOTO BOJIBTMETPA B
KOHTPOJIbHBIX TOYKAX Hana3oHa M3MEPEHH IPUBEICHBI B TAOJHUIIE.
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[IpuHSATH penieHre 0 TOTHOCTH MPHOOPA K JaTbHEH dKCIUTyaTaIliK —
T'onen/He roaen

KoHTpo/ibHbIE TOYKH AANa30HA
usMepenuii, B

JleiicTBUTEIbHOE 3HAYEHUE
u3MepsieMoii BeJIJU4UHbI, B
AOCOJIOTHBIE OTPENTHOCTH, B

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

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

BriBoxa:

14 TIpoBoM TIpH HOPMATBHBIX YCIOBHUSIX MOBEPKY MU(PPOBOTO BOIBTMETPA

kiacca Tounocta 2,5/1,5. Pe3ynbTaThl HCIBITaHH UG POBOrO BOJILTMETPA B

KOHTPOJBHBIX TOYKAX JHANa30Ha U3MEPCHHI TPUBEICHBI B TAOJIHIIC.
[TpuHATH perieHue o roTHOCTH MPUOOpa K AaTbHEH dKCILTyaTalluy —

I'onen/He ronen

KoHTpoabHbIE TOYKH AUATIA30HA
u3Mepenmii, B

JeiicTBUTEIbHOE 3HAYCHUE
H3MepsaeMoii BeJJU4uHbl, B
AO0COJIOTHBIE NOTPelIHOCTH, B

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

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

BoiBoa:
15.M3mepeHne HanpsbKEHUsT TPOU3BOIAT MPU HOPMATIBHBIX YCIOBHSIX IBYMSI
BOJIbTMETPaMH, BKIIFOUEHHBIMU TTapaiuienbHo. OnuH BoiabTMeTp V1
OTEYECTBEHHOT'O ITPOU3BOJICTBA ¢ 0003HAYCHHEM KJIacca TOYHOCTHU
nocpenctBoM ¢/d. JIpyroit BonbTMeTp V2 3apy0eKHOTO TIPOU3BO/ICTBA C
yKa3aHUEM TpeenbHO JOMYCTUMOMN aOCONOTHON MOTPEUTHOCTH |
+(a%/100%) ot X+ bx(q, rae X —nokazanue onbmmempa; -xeanm
(3HayeHUue Muaouie2o 3HavauLe2o pa3paoa OnmcyemHo20 yCmpoucmed
sonommempa). Tlokazanus BonsT™MeTpoB UL, U2; 3Hauenus ¢/d, Ukon; au b
npuBeeHbI B Ta0nuile. [lokazanus BONBTMETPOB pa3IMuHbI BCIEACTBHE
HaJTMYUS HHCTPYMECHTAIBHBIX TIOrpenrHocTed. OnpeaenuTs J0myCTUMO JTUT
JTAHHOE PACXO’KJCHHE MOKa3aHU, BEI3BAHHOE MOTPEIIHOCTSIMHI BOJIBTMETPOB.
c d Ukon Ul U2 Pacxoxxnenue nokazanuii

a%|b
1,0(05] 10,000 |15 |5]5,281 | 5,103

B B B B

IIpenenbnas norpemHocts | IlpenenbHas
V1 MOTPeIIHOCTh V2
B B

Pacxoxnenue
JIOIIyCTUMO

Onucanune MKAJbI OIICHUBAHUA:

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

Ouyenka: 4
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Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus shanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-5. 3ammTa 1aéoparopHoii padorsl 1

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Komioksuym

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa  mnpoBeaeHHs  KOHTPOJIbHOro  Meponpusitusi:  CTyIEHTbl  BBINOJIHSIOT
UHAMBHUAYaJIbHOE 3aJaHue 1o JjaboparopHoil pabore "Nel. M3mepenue Hampspkenuid". Ha
OCHOBAHMHU IOJYYEHHBIX IKCHEPUMEHTAJIbHBIX JaHHBIX MOJrOTABIMBACTCA U MPEIOCTaBIsIETCS Ha
3alIUTY OTYET O BBINOJHEHHHM paboThl. B paMkax 3amuThl OIEHWBAETCS MPABMIBHOCTD
HOJYYEHHBIX PE3YJIbTaTOB, KOPPEKTHOCTh 3allCU OTBETOB U BbIBOAOB. KpoMme TOro, oneHuBaercs
MIOJTHOTA OTBETOB HAa TEOPETHUYECKHE M IMPAKTHYECKHE BOMPOCHL. 3alluTa MPOBOAUTCS OIHUM
npenojaBateneM. Bpems 3amuTel cocranisieT He 6onee 15 MUHYT Ha ofHOTO yesoBeka. Ha 3amury
NPEJCTABIISIETCS BBITOJHEHHBIN HHIMBHTya bHBII OTUYET.

Kpartkoe cogep:xkanue 3aiaHuA:

JlaGopaTtopnast padora 1.
Bomnpocsl, 3aganus.
1 ITpuHIMN NeicTBUS STEKTPOHHBIX aHAJIOTOBBIX BOJIBTMETPOB IIEPEMEHHOTO HATIPSKCHHUS.
2. Jlan BonbT™eTp co mkanoi 0 — 30 B, xnacc 1,0. HaiiTu morpemHocTu OCHOBHYIO
IpeIeNbHO-A0NYCTUMYIO a0COIOTHYIO ¥ OCHOBHYIO IPEAEIbHO-JOIYCTUMYIO
OTHOCUTENbHYIO u3Mepenus U= 25 B?

Han BonbTMeTp co mkanoi 0 — 200 B, kimace 0,5/0,2. Haiitu morpemnHocTé OCHOBHYIO
peeNbHO-I0NYCTUMYIO a0COMIOTHYI0 U OCHOBHYIO IPEAEIbHO-A0NYCTUMYIO
otHocuTenbHy0 n3mepenns U= 100 B?

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: TMOTPEIIHOCTH H3MEPEHUH, 1. Tloka3aHus, Kakux U3 SIEKTPOMEXAHUUYECKUX
KJaccupukanus, bopmbl puOOPOB, MPONOPLUOHATBHBI TIOCTOSTHHOMY HJTU
HOPMHUPOBAHHUS, CIIOCOOBI OLEHKU CpeAHEMY 3HaYEHHUIO CUTHaa?

MOTPEMIHOCTEN U3MEPEHUI 2. Kaxue npuOopsl Ha3bIBatOTCS BHITPSIMUTEIBHBIMU?

3. Tlouemy (hopma curHasa BIUSET HA PE3yJIbTAT
M3MEPEHUs BBITPSIMUTEIbHBIX TPHOOPOB?

4.KakuM 3Ha4Y€HUSAM [IEPEMEHHOTO CUTHAJIA
[IPONOPLIMOHAIBHBI ITOKA3aHUS HIEKTPOMAarHUTHBIX
puoopoB?

5. KakoB cocTaB CTpYKTYpHOIl CXeMbI BOJIBTMETpa
MEPEMEHHOT0 HaNpsKEHMs, UMEIOIEro HanooIbIIni
4acTOTHBIN Auana3oH?

6. C xakuMu H3MEPUTEITHLHBIMH MTPE0OPA30BATEISIMH
3JIEKTPOHHBIE BOJIBTMETPBI IEPEMEHHOTO HAIIPSIKEHUS
MMEIOT HauMEHbIIINE IPEeNbl U3MEpEeHUs?
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7. Yto Takoe KJ1acc TOYHOCTH TIpudopa?

8. B ¢popme Kakux MOrpemHocTeil ycTaHaBIMBalOTCS
KJIaCChl TOUHOCTH NPUOOPOB?

9.Kaxkas norpemHocTs Ha3bIBa€TCsI OCHOBHOMN ?

10.Kak HaliTU OCHOBHYIO MOTPEIIHOCTH?

11.Kakast morpenHocTs Ha3pIBa€TCs MOTPEILIHOCTHIO
B3aUMOIEUCTBUA?

12.Kak paccunuTaTh NOIPELIHOCTh B3aUMOAEHCTBYS IPU
W3MEPEHUH HAIIPSKEHUS, TOKA U CONIPOTUBIICHUS?
13.13 KaKMX COCTaBISIONIMX CKJIQJBIBACTCS
MOTPEUIHOCTh U3MEPEHNUS HaNPSHKEHUs ?

14.Korga He00X0IMMO YUUTHIBATH U JOTIOJHUTEIHHBIC
MOrPEITHOCTH?

15.Kakoli BoJIbTMETp JEHCTBUTENIBHO U3MEPSIET
CPEAHEKBAIPATHYECKOE 3HaUeHHE CUrHana’?

YMeTh: OLCHUBATH IMOIrPCIIHOCTHU
pPE3yIbTaTOB I/ISMepeHI/Iﬁ

T ———

CXEMa SECTISPEMERTA

OTCHHTARHOE SHAYEHHE

Tlapaverpst reTouHbka curHata (oBbeira):

Ccxeaa ofBerTa (hopua carRana: caEycoIa
@ | - seauesms conpormanenmi
] R | Ry=100 On, R: =10 50,
Upax
um } - ¥ACTOTa FeHEpHPYENOTO
currama f= 26l 0
o
“Orcmimanmoe no wxate snasenne U = [o. Goro] B
Tdposoil Py

- TaEm
- Enacc TowsocTa 0.3/8;

- npeen msepermt U, =3 B;

- B wseamsr* — 30000;

MAECIMTLEOE TWXND, OTO0PIEAENOE MICITEEM

- EO3OUIMERT AMIITHTY B £, 100 =37

- HOPMATBHBI THATAS0H FACTOT AF = BE YCTAHOBTEE:

- pabiounit maamasos sactor AFy = (50.10%) T,

- sospmment aamrymk = 3;

- = VP Ay —HE ¥

- paSousst manason TeMmepaTyp 4B, = (0. +30) °C;

pary [y —
- sazvemme conporsnema Ry = 10 MOse.
- sHazerme @vmocts Cr < 30 nd;
TlapameTpel OKpYAamIeil cpeass:
- AMAmAsoR BosMOANED: TeMmepaTyp AQy = (0...30) °C;
- APYTHE BTATOMES ESTHTHHE He IPHEHEMAKTCA § PACIET.
3ATAHHE
Henomssya MeTo Hamxy mero eyuar (MHC), HIMepHTS H SaIeaTs pesyTETAT HSMepeHmT
I ———
FisepAeTca HanpaHemHe TIEPEMEHROT0 TORA

‘CXEMA SKCIEDHMERTA

HCXOJHbIE JAHHBIE:
II: CHIHATA
cxeMa o0seKTa (hopua CHIEATE: cHEYCOHTR
7| — corporBnenm
(] k. | | | m=1000u A= 10x0nr
Uy
U,,J JR—
| crmana f=5 6l
o

Oremmanmoe mo mxkane suawenie Ups = 20,00 B.
I

R pearnpyer ma waenue (CB3)
- xmace TomocTm 0,8//8;

- mpegen msuepermii U, = 40 B;

- e arerzsi* — 4000;

s maos T, orofpsramos T

- HOPMATLHBL TEANASOH TACTOT AFl o0 He Y CTAROBTER,
- paoweit Tanzsos wactor AF,.; = (50 ...5000) Iy

- KosdueRT BTy =3,

3

- TeMmEpaTyp A8, —HE ¥
- pasowit manason Texmeparyp Al = (0..+43) °C;
- i s ks - B

- sssemse conporamesa R = 10 MO

- stamerme eumocTs € S 50 by

TlapaveTpsr oxpyaatomeit cpexbr:
- mamasoH BoSMoATE TexmepaTyp A0 = (5...30) °C;
- ApYTHE BTRIOMME BETHTHHE He IPHHIMAIOTCR b PACcHET.

3ATAHHE
Hemoimssys MeTop mameyamero eyaas (MHC), HEMepHTS H SallHCaTs pesyTIBTaT HSMeper

S -
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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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-6. 3amuTa 1a6opaTopHoii padoTsl 5

®opmbl peaausanun: CMenianHas popma

Tun koHTpOILHOTrO MeponpusiTus: Komoksuym

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa  mnpoBeaeHusi  KOHTPOJBLHOro  Meponpusitusi:  CTyIJEHTHl  BBIIOJIHSIOT
WHIUBHUIyaJIbHOE 3a7aHue 1o jabopatopHoil padote "Ne5.M3mepenne mapamMeTpoB MacCHUBHBIX
KOMIIOHEHTOB". Ha OCHOBaHMM IOJIyYEHHBIX 3KCIIEPUMEHTAJIBHBIX JAaHHBIX MOJATrOTaBIMBAETCA U
MPEIOCTABIISAETCS HA 3alIUTy OTYET O BHINOJHEHUH paboThl. B pamkax 3amuThl OLlEHUBAETCs
IIPABWJIBHOCTH IOJyUYEHHBIX PE3YJIBTATOB, KOPPEKTHOCTD 3aIIMCH OTBETOB M BhIBOJOB. KpoMme ToroO,
OLICHUBAETCS MOJHOTA OTBETOB HAa TEOPETUYECKHE U MPAKTUUECKHUE BOMPOCHI. 3aluTa MPOBOIUTCS
OJITHUM TIpernojiaBareneM. Bpems 3amuTsl coctaisier He Oonee 15 MUHYT Ha oaHOro yenoBeka. Ha
3alIUTY IPEICTAaBISIETCS BHIIOJHEHHBIA HHANBUIYaJIbHBIN OTYET.

KpaTkoe cogep:xkanue 3a1aHus:
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JlaGopatopHnas pabora 5.
Bonpocksl, 3ananue.

1) U3mepenue napameTpoB KaTylIEK UHAYKTUBHOCTH, CXEMbI 3aMELIEHUS; 1MarpaMMbl TOKOB U

HaHpH)I(eHI/Iﬁ; IOrpC€IIHOCTH.

2) Haiitu 23, Q).

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: OOUIYI0 XapaKTEepHUCTHUKY,
MNPUHIUI JAEUCTBUS, KOHCTPYKIIUIO

1.JI71s1 KakuX CXeM 3aMeleHus [enel MepeMeHHOTo ToKa
U3MEpPSIOTCA TapaMeTpsl Henei?

AHAJIOTOBBIX u (G POBBIX 2.Uto Takoe TaHTeHC yria notepb D?
AIIEKTPOU3MEPUTEIBHBIX 3. B xakoii popMe HOPMUPYIOTCSI TOTPELTHOCTH
YCTPOMCTB U3MepseMBIX TapaMeTpoB?
4. 3aBucsT mu 3Ha4eHus Q u D oT 9acToTh
UCIBITATEIbHOIO CUTHANA?
5. IIpu kakux ycioBusix 3HaueHus LS u Lp pasnuuarorcs
10 3HaYEHUI0?
6.ITpu kakux ycnosusix 3HaueHust Cs u Cp paznuyarorcs
10 3HaYEHUI0?
7.11pu xakux ycnoBusx 3HadeHust RS u Rp pasnuuarorcs
10 3HA4YEHHUI0?
8. UTo HEe0OX0IUMO YUUTHIBATH IPU U3MEPEHUU MAaJIbIX
10 3HAYEHUIO COMTPOTUBIICHUI?
9.U10 HEOOXOAMMO YYUTHIBATH IPU U3MEPEHUU MAJIbIX
10 3HAYEHUIO0 KOHJIEHCATOPOB?
10. Yto HEOOXOAMMO YYUTHIBATh MIPH U3MEPEHUU MAIIbIX
10 3HAYEHHUIO UHIYKTUBHOCTEN?
11.M3mepenne mapameTpoB 3iiekTpuueckux uenei RLC-
M3MEpUTENIEM — IPUHIUI JIEHCTBUS IpUOOpa; OCHOBHBIE
3JIEMEHTHI CTPYKTYPHON CXEMBI; pACUETHBIE BhIPAKEHUS
1 (OpMYyIIBIL.
YMeTh:  NpoM3BOAUTH  BBIOOP
Cpe/CTB U3MepeHui B _Clz Rz
3aBUCHUMOCTH OT XapaKTepUCTHUK " . N .,
HCCIIEAYEMbIX BEIMYUH e T -
1.
Figure 1 Haitu Z3 n tgé3
C R,
L, R, L,
— Y'Y I—II——I YL

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,

——] -

5.Haiitu Haittu 72} ,Q)’ 1 mocTpouTh AuarpaMmy TOKOB
U HanpsbKEeHUM, HauuHas ¢ Toka 12.

L, R,

S — L~

6.Haiitu Haittu 723 ,Q)’ 1 mocTpouts AuarpaMmy TOKOB
U HalpsDKEHUH, HauuHas ¢ Toka 12.

C2 R,

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu ebinonnenus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3aaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €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 "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-7. 3amura adopatopHoii padoThl 6

®opmbl peanusanun: Cmenrannas Gopma

Tun koHTpoILHOrO MeponpusTus: KojnoksBuym

Bec kouTposabHoro meponpusitusi B bPC: 15

IIpouenypa  mnpoBeaeHusi  KOHTPOJBLHOro  Meponpusitusi:  CTyIEHTHl  BBIIOJIHSAIOT
WHAUBHUAYAIbHOE 33aJjaHue 1o jabopaTopHoil padore "Ne6.Ocummnorpads! u ux npumenenue". Ha
OCHOBaHUU IOJIYUEHHBIX SKCIIEPUMEHTAJIBHBIX JAaHHBIX MOJArOTaBIMBAETCS M IPEJOCTABISETCS Ha
3alIUTy OTYET O BBHIMOJHEHUH paboThl. B paMkax 3amuThl OILEHUBAETCS MPaBUIBHOCTh
MIOJIyYEHHBIX PE3YyJIbTaTOB, KOPPEKTHOCTh 3aIMCU OTBETOB U BbIBOJOB. Kpome Toro, oneHuBaercs
MOJIHOTA OTBETOB HAa TEOPETUYECKHE M TMPAKTUYECKUE BOMPOCHL. 3alluTa MPOBOAUTCS OJIHUM
npernoaBareneM. Bpems 3amuTel coctaBisieT He 6onee 15 MUHYT Ha oHOTO YenoBeka. Ha 3ammury
MPEJICTaBIISIETCS BHITOTHEHHBIA WHANBUAYAIbHBIN OTYET.

Kparkoe cogep:xanue 3ajanus:
JlaGopatopHas pabora 6.
Bonpocsl, 3aanus.
1) YerpoiictBo ocimunorpagoB, OCHOBHBIE METPOJIOTHYECKUE XaPAKTEPUCTUKH.
2) Oco0eHHOCTH TPUMEHEHHS, OLIEHKA MTOTPEIIHOCTEH Pe3yIbTaTOB U3MEPEHUS.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: METOJAbl U OCOOEHHOCTHU 1. Kyna, o0bI4HO, mojaeTcsi HampsbKeHue, Gopmy
U3MEpPEHUST  DIIEKTPUYECKUX U KOTOPOT'0 MCCIEAYIOT C IIOMOILBIO 3JIEKTPOHHOIYYEBOTO
HERJIEKTPUYECKUX (buznueckux ocuusuiorpaga?

BEJIMYHMH 2.Kakoii 670K 3J1€KTPOHHOIYYEBOr0 ocIuiorpaga

oOecnie-unBaeT HaOIIOIEHNE Ha DKpaHe (POopMbl
OTHOCHTEJIBHO MA/IbIX 110 BETMUUHE HAPSKECHUN?
3.Kako#i 610K 3JIeKTPOHHOJIYYEBOTO ociiiiorpada
M03BO-JII€T HAOII01aTh HA dKpaHe (POpMy OTHOCUTEIHHO
O0nbwWUX TIO BETUYNHE HANPSKEHU?

4.YKaxuTe NOpsI0K BEJIMYUHBI BXOTHOTO
COITPOTHBIICHUS OOJBIIMHCTBA AIEKTPOHHOIYIEBBIX
ocmIIorpagoB.

5. Kakoi#t 0510k 71€KTpOHHOIYUEBOTO OcImiuiorpada
BbIpa-0aThIBACT MUIIO00PAa3HOE HAPsKEHHE?

6.Ha skpaHe 251eKTpOHHOIYYEeBOTO OCIIIIIorpada
MOJTy4Ye-HO HEMOABM)KHOE N300paskeHue (popMBI
HCCIIeIyeMOT0 HECHHYCO-UIATbHOTO HampsikeHus. Uto
MIPOU30UJET ¢ N300pAKEHHUEM, €CITH aMIUTUTYAa
Pa3BEPTHIBAIONIETO HAMIPSKEHHUS] YMEHBITUTCS ?
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7.Ha skpane 3JeKTpOHHOIY4EeBOT0 ociuiuiorpada
MOJTyYeHO HETIOJIBUKHOE H300paKeHrne UMITyibca. Yto
MIPOU30MIET C U30-OpaKeHUEeM, €clid aMILTUTyJa
Pa3BEPTHIBAIOILEIO HAINPSKEHUS YBEIUUNUTCS?

8. 1111 4ero B 3JEKTPOHHOIYUEBbIX OCIHIIIOrpadax
OCYILIE-CTBIISIETCSI CHHXPOHU3ALMS 110 YaCTOTE  MEXIY
HCCIIETyeMbIM U pa3BepPTHIBAIOIINM HAMPSHKEHUAMU ?
9.Kakoe Ha3HaueHHe UMeEET KaaIuOpaTop aMILIUTYIbI
3JIEK-TPOHHOIYYEBOI0 ocuuiorpada?

10.0T TOYHOCTH KAaKOI0o apaMeTpa BEIXOAHOIO
HaMpsDKEHUS KamuopaTopa aMILTUTY bl 3aBUCUT
TOYHOCTb U3MEPEHUSI MTHOBEHHOT'O 3HAUYEHHUS
HCCIIETyeMOro HApsHKEHUS ¢ TIOMOIIbIO
AJIEKTPOHHOIYYEBOTO OocIuiorpaga?

11.Kyna noyaercst BRIXOJIHOE HAINpsKEHHE KanOpaTopa
JUTUTENTEHOCTH 3JIEKTPOHHOIYYEBOT0 ocImiorpaga?
12.1300pakeHre Ha 3KpaHe 3JIEKTPOHHOIYYEBOTO
ocmIio-rpada MeAJICHHO TIepeMeNaeTcs B
TOPU30HTAJILHOM HAIIPaBJIEHUH CJIEBA HAIIPABO. Y KaXKUTE
MIPUYKHY 3TOTO SBJICHUS.

13.Kakue UCTOUHUKH MOTPEIIHOCTEN ITPU U3MEPEHUH
ocuusuiorpa)oM MrHOBEHHBIX 3HAUEHUHN HCCIEAYEMOTO
curHazua?

14.Kakue uCTOYHUKHM MOTPEUTHOCTEN MPU U3MEPEHUHU
ociuiorpadoM rneoua UCCIEyeMOro CUruana’?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITH 3a/1aHue NMPEUMYILECTBEHHO BHITOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyIOBISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-8. 3ammra 1adoparopHoii padorsl 13

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOILHOr0 MeponpusaTHs: KomiokBuym

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa  mnpoBeaeHUsi  KOHTPOJIbHOro  Meponpusitusi:  CTyIeHTHl  BBINOJIHSAIOT

UH/IMBUYyalIbHOE 33/1aHue 1o jJabopaTtopHoil padore "Nel3. M3mepenue yactoTsl u nepuona”. Ha

OCHOBAHUU IOJIYYEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX MOJArOTaBIMBAETCS M MPEJOCTaBIsSETCS Ha
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3alIUTy OTYET O BBIMOJHEHWH paboThl. B pamkax 3amuThl OLEHWBAETCS MPABUIBLHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, KOPPEKTHOCTh 3alMCU OTBETOB U BBIBOJIOB. Kpome TOro, orieHuBaeTcs
MOJIHOTA OTBETOB Ha TEOPETHYECKUE W MPAKTUUYECKHE BOMPOCHI. 3allMTa MPOBOAMUTCS OJIHUM
npenogaBareneM. Bpems 3amutsl coctaBiseT He 6osee 15 MUHYT Ha ogHOTO YenoBeka. Ha 3amury
MIPEACTABIISIETCS BBIMIOJHEHHBIA UHANBUYAIbHBINA OTUET.

Kpartkoe cogep:xkanue 3ajanus:
JlabopaTtopHnast padora 13.
Bomnpocsl, 3aganue.
1) YerpoiicTBo M pOBBIX YaCTOTOMEPOB U MEPHOAOMEPOB, OCHOBHBIE METPOJIOTMYECKHE
XapaKTEPUCTHUKH.
2) Oco0eHHOCTH IPUMEHEHNS, OLIEHKA ITOTPEIIHOCTEN PE3YIbTaTOB U3MEPEHUS.

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYMeTb: 3KCIUTyaTUpOBaTh CPEACTBA 1. Haiinure BeIpaK€HHOE B MUKPOCEKYH1aX 3HaYE€HUE
U3MEpPEHUIl B COOTBETCTBUHM C MX [eproja, €CIM U3MEPEHHOE 3HAUE€HUE YaCTOThI
Ha3HauYe€HUEM U TEXHUYECKUMHU paBustercsa 12,5 xl'm.

XapaKTEePUCTUKAMHU 2.0npeaenute MaKCUMaJIbHO BO3MOKHOE 3HAUE€HUE

a0COIOTHON MOTPENIHOCTH CUYeTa IPU U3MEPEHUU
Iepuoa, eciv YacToTa CJIEJOBAHUS UMITYJIbCOB Ha
Boixozie ['OY fo = 10 MI'm.

3. HOY uacroromepa umeer 7 nekaa. Beioepure
3HaueHue Bpemenu cuera (u3 psga: 0,001 c¢; 0,01 c; 0,1 c;
1 ¢; 10 c), koTopoe obecredyuT MUHUMATbHYIO
MOTPEUTHOCTh U3MEpeHus yacToThl fx = 2 MI'm.

4. 11OV ugacroTromepa umeet 7 aekaja. Beibepure
3Ha4YeHHE MHOXUTENS nepuosa (u3 psga:1; 10; 100;
1000; 10000), koTopoe 0becredruT MUHUMATbHYIO
MOTPEIIHOCTh U3MepeHus nepuoaa Tx = 20 mc, ecnu
4acToTa clef0BaHus UMITYyIbCOB Ha Bbixoe ['OY fo = 10
MTI'n.

5. [IpenenpHOE 3HaYEHHE COCTABIISIONIEH
OTHOCHUTEJIbHOM MOTPEIIHOCTH YaCTOTOMEpA,
00yCIIOBJIIEHHON HETOYHOCTHIO M HECTAOMIIBHOCTHIO
4acTOTHI CIIEIOBaHUS UMITYJIbCOB Ha Bbixozae ['OY,
pasnsiercs 0,0005 %. Tpebyercs uamMeputs yacToty fX =
200 xI'11 ¢ OTHOCHTEIBHOM MOTPEIIHOCTHIO, MPECITHHOE
3Ha4yeHue kotopoil He npessbiaer 0,001 %. Bribepute
MUHUMAaJIbHO HEOOXOMMOE AJIsi TOr0 BpeMs cueTa 13
psana: 0,001 ¢; 0,01 ¢;0,1¢c; 1c;10c.

6.HomuHanpHOE 3HaU€HNE YaCTOTHI CIIEJOBAHUS
umnynbeoB Ha Beixosie 'OY fo = 10 MI'n. [Ipenenshoe
3HaUEHHUE COCTABIISIIOIIECH OTHOCUTEIBHON OTPEUTHOCTH
gacToTomepa, 00yCcIOBIEHHON HETOYHOCTBIO U
HECTaOMILHOCTBIO ATOM yacToThl, pasHseTcs 0,0005 %.
Tpebyercs uzmeputs nepuoj Tx = 200 Mxc ¢
OTHOCHUTEINIbHOM MOTPEIIHOCTHIO, MPEeAeIbHOE 3HAaUEHUE
koTopoit He npesbimaet 0,005 %. Beibepure
MUHUMAaJIbHO HEOOXO0MMOE AJIsl ATOr0 3HaYEHUE
MHOXUTENS nepuoaa u3 psaa:1; 10; 100; 1000; 10000.
7.C momompto mudpooro yacroromepa Y3-75,
UCIOJIb3yeMoro B 1abopatopHoii padote Ne 13, Ob110
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MOJIyYCHO 3HAUCHHE YacTOThI curHaia f, pasnoe 2621,5
I'u. MI3mepenne 4acToThl MPOBOAMIOCH TAKUM 00pazoMm,
4TOOBI 00€CNEeUNTh HAUMEHBIIIYIO OTPEeIIHOCTh. B cuity
3TOrO, Ha MPUOOPE 3a7aBaTMCh COOTBETCTBYIOIINE
napameTpsl (Bpems cueta TCYH). Kakoe 3HaueHne
BpPEMEHU CcueTa OBbUIO BBICTABJIEHO Ha MPUOOpE MpU
MIPOBEJICHUU U3MEpEeHUs 4acToThl? Bpems cuera ans
yKa3aHHOT'O YaCTOTOMEpa BBIOUpAETCS U3 psia
BO3MOKHBIX 3HaueHwmit: 100, 101, 102, 103, 104 mc. Hnsa
BBIOPAHHOTO 3HAYECHUS BPEMEHH CUETa BBIYMCIUTD
MOTPEIIHOCTh U3MEPEHUS YaCTOTHI U 3aITUCaTh KOHEUHBIN
pe3yJIbTaT C Y4ETOM JIaHHOM MOIPEIIHOCTH.

8.C momomnrsto nudpoBoro yactoromepa U3-75,
MCIOJIb3yeMoro B 1abopatopHoii pabote Ne 13, Gbuio
MOJIy4€HO 3HAUYEHUE NIepHUo/ia CUrHaia I, paBHOE
169,7912 mxc. 3mepenue nepuoaa NpoBOJUIOCH TAKUM
00pa3om, 4ToObI 00eCreYNTh HAUMEHBIITYIO
MOTpelHoCcTh. B cuiy 3Toro, Ha npubope 3a1aBanuch
COOTBETCTBYIOILIME TAPAMETPhI (UUCIO YCPEAHIEMBIX
nepuojoB N). Kakoe 3HaueHne yucna ycpeaHseMbix
[IEpHOJ0B OBLIO BHICTABJIEHO Ha MPUOOpPE MpU
MIPOBEJICHUH U3MepeHus nepuoga? Yucno ycpeaHseMbx
MIEPHOJIOB JUIsl YKa3aHHOI'O 4YaCTOTOMEpa BbIOMpaAeTCs U3
psna Bo3MoxkHbIX 3HaueHui: 100, 101, 102, 103, 104.
Jj1s BBIOpaHHOTO 3HAUYEHUS YKCIIa YCPEIHAEMbIX
MEPHOJIOB BHIYUCIUTH MOTPEITHOCTh U3MEPEHHUSI IepHoIa
U 3aIMcaTh KOHEYHBIA PE3YJIBTAT C YUETOM JaHHOMU
MIOTPEIIHOCTH.

9.0npenenuTs, a 3aTeM U BIOpATh U3 YKCIa BO3ZMOKHBIX
JUIs1 UCTIOJIb3YEMOTr0 B IaHHOM J1abopaTopHoii paboTte
4acTOTOMEpa, MUHUMaJIbHO HE00X0IMMOE BpeMsl cueTa
TCU. Uzmepennas yactota curnana: f =23591,70 I'u.
[MorpenrHoCTh U3MepeHus 4acTOThl Of He MpeBBIIIACT
0,02 %.

10.0npenenuts, a 3aTeEM U BHIOpATh U3 YHCIa
BO3MOYKHBIX ISl UCTIOJIb3YEMOIO B IaHHOU
nabopaTopHO paboTe YacToToMepa, MUHIMAIHHO
HE00XO0AMMOE YHCIIO YCPEIHIEMbIX IEpHOIO0B N.
W3mepennsiii nepuop curnana: T = 43,180 Mxc.
[TorpemHocTs n3Mepenus nepuoaa 6T He npesbimaert 0, 1
%.

11.0npenenuts Kakoe U3MepeHue 1acT 0ojee TOUHBIN
pe3ynbTat (MpsIMOe UM KOCBEHHOE) JIJISl HK3MEPEHHOTO
3HadyeHus yactotel f= 59,178 k['1. [Ipennonaraercs,
YTO U3MEPEHHE MPOBOIUTCS HA UCIIOJIb3YEMOM B JIAaHHOM
n1a00paTOpHOI paboTe YacToToMepe.

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 xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €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 "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEHMYILECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

DK3aMeHalHOHHEI Ouner Ne 7 Vingepowcaaio
Kadpespa JUIT 3ae.kageopoir

MS5H

Jcimmmiza MCC

. 04.01.17
HBTH

1. CucremaTimeckie H L'.'IY‘NI‘!]II-[G TIOT Ppe NTHOCTIL CTaTHCTHHECKIe MeTOIbl  OIeHKH
norpenHocteii JloBepirenbHsIil IHTEPBAT 1 IOBEPHTE/IEHAA BEPOATHOCTh.

5]

. Amanoro-mupponkie IpeobpaioBaTeni BpeM-IMIVILCHEE,

3. BoIsTMeTpoM KIacca TOYHOCTH 0.5 ¢ JHATIA3OHOM TIOKa3amiii 0-10B 1 BXOTHEIM
CONpoTHBIeHEM 2050M IPOBOIITCA IBMepeHIe Hanpskesid. ConpoTHBICHIE TICTOM HIKA
CHIHAJIA JTeNT B ananasone ot 0 10 1kOy. Temnepatypa Bosayxa MokeT OpITh o1 +20°C
Js10 +50°C, TeMnepaTypHas IOrPelHOCTE BOILTMETPA PABHA [IOJIOBIIHE OCHOBHOI Ha
kaxapie 10°C. Ilokazame BonsTMeTpa paBHo 3B.

TIpeIc TABIITE Py THTAT I EpEHIs ¢ BeposTHOCTEIO P=1]

IIpoueaypa nposenenust

CryneHT rOTOBUT NMHUCBMEHHO 3a/laHMs, yKa3aHHble B Ouiere. 3aTeM YCTHO oTBedaeT. Bo Bpewms
IIPOBEJCHUS 3K3aMEHa CTYIEHTBbl MOTYT I0JIb30BaThCsl padOYMMHU IporpaMMaMH JAUCLHUILUIMHBL U
pa3aTO4YHBIM MAaTEPHUAIOM, a TAaKXKE C pa3pelleHus IPernojaBareis, MPOBOASALLIEIO 3K3aMEH,
CIIPaBOYHOM JUTEPATYpPOU. MUHMMaIBHOE BpeMs, NPEAOCTABIAEMOE CTYACHTY Ha IIOATOTOBKY K
OTBETY JOJDKHO COCTaBIATh 45 MuHyT. Ilo MCTeYeHHMH 3TOro BpEeMEHHM CTYIEHT 00s3aH ObITh
TOTOBBIM K OTBETAM.

L. Ilepeuens Komnemenyuil/uHOUKAmMOpPo8 u KOHMPObHBIX 6ONPOCOE NPOBEPKU PE3YTbMAM 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnaukarop: U-lonk-6 BeiOupaer cpencrsa naMepeHus, NpoBOAUT U3MEPEHUS
AIIEKTPUYECKUX U HEDJIEKTPUUECKUX BEIMYUH, 00padaThiBaeT pe3yiabTaThl K3MEPEHUN U OLIEHUBAET
UX MOTPEIIHOCTh

Bomnpocel, 3axanus
1.YTto Takoe abCcoOTHAS MOTPEIIHOCTh?
2.Yto Takoe OTHOCUTENbHAS TOTPEIIHOCTD?
3.Yro Takoe npuBENEHHAs OTrPEIIHOCTh?
4.Yem paznuyaroTcs Juana3oH MOKa3aHWW U AMana3oH U3MepeHuit?
5.Yr1o Takoe HOpMUpYIOLIEE 3HAaUEHNE?
6.0npeneneHne OCHOBHON MTOTPENIHOCTH.
7.0mnpeneneHnue JONOIHUTEIbHON OTPEIIHOCTH.
8.YT0 Takoe HOpMaJIbHBIE YCIOBUSA?
9.910 Takoe HOpMaJbHBIE YCIOBUSA?
10.0Omnpenenenne knacca TOYHOCTH CPEACTB U3MEPEHUM.
11.0npenenenne knacca TOYHOCTH CPEACTB U3MEPEHUM.
12.Kakue BBIBOJIBI AENAOTCS NOCIE NPOBEACHUS MOBEPKUA U3MEPEHMIT?
13.Kak 10mKHBI COOTHOCUTBCS MOKa3aTeIl TOYHOCTH 3TAJIOHHOTO U MTOBEPSIEMOTO CPEJICTB
U3MEpEeHUit?
14.KakoBbI paBuia OKpYyIJIEHHUs 3HAUE€HUS IOTPEIHOCTEN ?
15.Yto Takoe eAMHCTBO U3MEPEHUM?
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16.1meem nBa BosibMETpa:

1. Kn.t. 1,0; nuama3on noka3anuii 0-30B;
2. Kin.t. 0,5; nuana3son nokasanuii 0-150B.
N3mepsemslii curnan npumepHo 10B.

Kakoii BonpT™MeTp nipoBeneT 0oJiee TOUHbIe H3MEPEHHs?
17.Haiitu npenenpHO-10MyCTUMbIE HOTPEITHOCTH JJIsl U3MEPUTEIBHOTO Mpudopa

[Ipenensuo-npomyctumoe | IlpenensHo-gomycTumoe
Jnamnazon 3HAYCHHUE OCHOBHOU 3HAYCHHE OCHOBHOU
Kiacc Tounoctn " IToxazanue o .
MOKa3aHui a0COIIIOTHOM OTHOCHUTEJIBHOM
MOTPEUTHOCTH MOTPEITHOCTHU
0,1 20B 10B
1,0 mo
’ 10B 5B
OTHOCHUT.IIOTPEIIL.
0,2/0,1 100B 50B

18.BonpT™MeETpOM Ki1acca TOYHOCTH A C IMara3oHOM Moka3aHui B u BXogHbIM
conpotusiienneM C npoBoauTcs u3Mepenne HanpspkeHus. ConpoTHBICHNE UCTOYHUKA

curHana nexut B auana3zone ot 0 no D. Temneparypa Bo3zayxa moxet ObiTh 0T +20°C 10 E °C.
TemnepaTypHas HOrpEUIHOCTh BOJIBTMETPA paBHa MOJOBHHE OCHOBHOM Ha Kaxkasle 10°C.

[Toxazanue BosbT™METpa paBHO F.

[TpencTaBuTh pe3yiabTaT U3MEPEHUs C BEpPOSITHOCTHIO P=1.

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

A |B C D E F

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

19.YTo Takoe npsMoe usmepenue?
20.YT1o Takoe KOCBEHHOE H3MepeHHue?

21.Hy»HO ¥ POBOJUTE pacyeT pe3ybTaTa IMpHu MPSIMOM U3MEPCHUH?
22 .HyXHO 1 IpOBOJUTH pacyeT pe3yibTaTa Ipu KOCBEHHOM U3MEpEHUU?
23.Kaxk moBbIIIaeTcst TOUHOCTH B ITU(POBBIX U3MEPUTETBHBIX MIPUOOpaX C

MUKpOIpoLeccopamu?
24.CtpyKTypHas cxema HHU(PPOBBIX YaCTOTOME

POB.

25.Ha Bxoze BepTuKanbHOro oTkIoHeHus Y DJIO neicTByeT CHHYCOMIaIbHOE HAPSKEHUE.
Ha Bxoze ropuzonTanibHOro oTKI0HEHUs DJIO neficTByeT HanpsHKeHHUE, MPECTaBICHHOE B

3ananuu. ['eneparop passeptku 3JIO BBIKIIOYEH.

BJI0.
B

A

h o4

'l/« il s R

l
26.1IpoBoaMM IIpU HOPMAJIBHBIX YCIOBHUSX MOBEPKY IM(PPOBOro BOJIBTMETPA Kacca TOYHOCTH
2,5/1,5. Pe3ynbTaThl HCHBITAHUI IUPPOBOTO BOJBTMETPA B KOHTPOJIbHBIX TOUKAX THANa30Ha
U3MEpEeHUH NpUBeIeHb! B TA0IHULIE.

[TpunsTH penienne o roqHocTy Mpudopa K JanbHel skciutyatauuu — [ogen/He rogen

Haiitu nzo0pakeHue Ha sKpaHe

KoHTpo/ibHBbIE TOYKH 1MANa30HA U3MepeHuii, 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
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27.IcTOYHUKH TTOTPEUTHOCTEH MU(PPOBBIX YaCTOTOMEPOB.
28.ALI1 xo10-uMIyJIbCHBIE, CTPYKTYpPHAs CXeMa, TOYHOCTh, OBICTPOICHCTBHE.
29.McTOYHUKH MTOTPEUTHOCTEH pe3yIbTaTOB U3MEPEHUN aHAJIOTOBBIX OCIIMILIOrpadoB.

30.YcuauTenb ¢ MocaeI0BaTeIbHON OTPUIIATEILHON 0OPaTHOM CBA3BIO 110 HAMIPSHKEHUIO C

koo duuuentom ycunenus Ky = K/(1+Kp), rne K- Homunansubiii k03 unment ycunenus
COOCTBEHHO yCHIIUTENS, B — HOMUHANIbHBIN KO3 (DULIMEHT nepeadn 3BeHa 00paTHON CBS3H.
IIpenenbHbIE OTHOCUTENBHBIE 3HAUEHUS OTKJIIOHEHUH OT HOMUHaJIbHBIX 3HaueHu K u f: 6 K,n
u 0f,n ykazansl B Tabnuie. Haiitn HomuHanpHOe 3HaUYeHne Ky u npenenpHOe

OTKJIOHEHHE 0T HOMHUHAJbHOT0 3HAYEHHS, BBI3BAHHOE OTKJIOHEHHSIMH OT HOMHHAJIbHBIX
3HaYeHUuil .0TKJI0HeHne Ky OT HOMUHAIbHOTO 3HaYCHHS], BBI3BAHHOE OTKJIOHEHHSIMH OT
HOMMHAJILHBIX 3HAYeHMH .0TKJIOHeHne Ky oT HomuHanbHOro 3Ha4yenust 0Ky,m,
BBI3BAHHOE OTKJIOHEHUSMHU OT HOMUHANIbHBIX 3HaueHuit K u f.

Pe3ynbTaThl BHECTH B TaOIULLY.

K B oK,n op,m Ky | 0Ky,n
10000 | 0,0001 | +/- 1% | +/-0,1%

31.MICTOYHHMKY MOTPENTHOCTEH pe3yIbTaTOB U3MEPCHHM U(DPOBBIX OCIUILIOTPAdOB.

32.Kak npoBoauTCs KannOpOBKa aMIUIMTY Il U JUTUTEILHOCTH B ocLiiorpagax?

33.ALII ¢ AByXTaKTHBIM UHTETPUPOBAHUEM, CTPYKTYpHAsl CXEMa, TOUHOCTh, OBICTPOACHCTBHUE.
34.Kak mpoBOAUTCSI U3MEPEHNE MTHOBEHHBIX 3HAYEHUI U JJIUTEIIBHOCTH UCCIIEyEMOI0
curHana’?

35.Kiacc TouHOCTH IM(POBBIX U3MEPUTENBHBIX TPHOOPOB?

36.ITorpemHocTs AUCKPETHOCTH U3MEPUTEIBHBIX TPHOOPOB.

37.Metonpl aHanoro-udpoBoro npeodpazopanus (ALI).

38.I'eneparop pa3BepTKU B aHAJIOTOBBIX ocLuiuiorpadax, Ha3HauYeHUe, CBONCTBA, UICTOUHUKH
MOTPELITHOCTEM.

39.IIpuBeuTe MPUMEPHI CHCTEMATHYECKUX M CITYYalHBIX ITOTPEITHOCTEH?

40.Y91o Takoe NOBEPUTEIIbHBII HHTEPBAI U JOBEPUTEIbHAS BEPOSATHOCTH?

41.Yem cucremaTruueckas MOrpeliHOCTb pe3ysibTaTa U3MEPEHUSI OTIINYAETCS OT CIIydaiHOM?

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.AGconroTHas TOTPEUTHOCTh B KJIACCUYECKON METPOJIOTUU OMPEIETIeTCs NI 0003HaYaeTCs
KaK:
OTBeTsI:
A) X —-Xu b) Xu—- X B) = (X - Xn)
Bepusiii otBeT: A,B
2.AOQcom0THas NOTPELIHOCTD B KJIACCHYECKON METPOJIOTMH 0003HaYaeTcs Kak:
OTBeThI:
A)=(X-Xn)B)AB)d
Bepnplii otBeT: A, b
3.0THOCUTEbHAS MTOTPENTHOCTh B KJIACCHUECKON METPOJIOTHU 0003HA4YaeTCsl Kak
OTBeThI:
A) = (X - Xu) B) 100¥*A/X (%) B) | Xu - X|
Bepnpsiit otBet: b
4.IlpuBeneHHasi NOrpeUIHOCTh 0003HAYAETCS KaK:
OTBeThI:
A) v Bb) Xu — X B) 100*A/XN (%)
Bepnslii otBeT: A, B
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5.3amumute pesynbrar 47,11*10-9B ¢ ucnoap30BaHUEM JTOJIBHBIX WM KPATHBIX €IUHUIL.
OtBeTsI:
A) 47,11 uB b) 47,11 MB B) 47,11 Hs
Bepnsiit otBeT: A
6.3anumuTe pe3ynbTar ¢ UCTOIH30BAHUEM KPATHBIX WM JOJBHBIX eauHUIl: 9,15%106 Om
OTtBeTsI:
A) 9,15 xOm b) 9,15 MOwm B) 9,15 mOMm
Bepnwsiit orBet: b
7.K snextpuueckuM (pu3nyecKuM BeTMYUHAM OTHOCSTCS:
OTtBeTsI:
A) Tok b) unaykruBHocts B) naBnenue
Bepnwsiit otBet: A, b
8.Brioepute HEBEPHVYIO 3anucsk orsera.
OTtBeTsI:
Bribepure HEBEPHVYIO 3anucsh oTBera.
Bepnpsiii otBet: B
9.Bri6epute BEPHVIO 3anuce oTBera.
OTtBeTsI:
A) 6=(57,8+1,34)°C;P=1 b) U=(11,75+0,29)B B) R=(1174£10,15)xOm;P=1
Bepnpiii otBeT: A
10.0OTHOCUTENBbHAS TOTPEIIHOCTh 0003HAYAETCS KaK:
OTtBeTsI:
A) 6 B) Xu — X B) 6=100*A/X (%)
Bepnwsiii otBet: A, B
11.ITorpemHocTs pe3yapTaTa U3SMEPEHUS MOKET COJEPKATh CIEAYIOIINE COCTABIISIOLIUE:
OTtBeTsI:
A) ocHoBHYy10 b) cinyuaitnyto B) 00bexkTHBHYIO
Bepnslii otBeT: A, b
12.Kakue norpemHocT! ciaelyeT y4ecTh IIPH UCIIOJIb30BAHUN MYJIBTUMETPOB B PEKUME
M3MEPEHUS HANPSDKEHHSI Ha TOCTOSTHHOM TOKE?
OTBeThI:
A) unctpymenTanbnyto b) okpyrienus B) yacroTHyto
Bepnsiii otBeT: A, b
13.Kiacc TOYHOCTH MTOKA3BIBAET:
OTBeThI:
A) IlpenenbHO-TOMYCTUMYIO IPUBEIEHHYIO MOIPEIIHOCTh
b) MaxkcumanbHO BO3MOKHYIO IOTPELIHOCTh B3aUMOJIEHCTBHS
B) IlIpenenbHO-T0MYyCTUMYIO METOJUUECKYIO MOTPEIIHOCTh
Bepnsiit otBeT: A
14.0OcHOBHas MOTPEIIHOCTh- 3TO NOTPEUTHOCTD IMPHU:
OtBerTsI:
A) HopMmasbHBIX yCIIOBUSAX
b) Pabounx ycrnoBusix
B) Vcaosusx xpanenus
Bepnwiit otBet: b
15.YT0 MOKET BBI3BATh AOMOJHUTENBHYIO IOTPEIIHOCTD IIPH U3MEPEHUHN HANPSKEHUS
OtBerTsI:
A) Temneparypa
b) CocrosiHue 310pOBbs KCIIEpUMEHTATOPA
B) HenpaBuiabHOE NOAKIIOUEHUE BOJIBTMETPA K UCTOUHUKY U3MEPEHNUS
Bepnsiit otBeT: A
16.1Ipsmble u3mepeHus:
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OTBETHI:

A) DKCIMEPUMEHTATOP PACTIOJIONKEH MPSIMO MEPE OTCUETHBIM YCTPONCTBOM CPE/ICTBA
U3MEPECHUM

b) Pe3ynbrar nosrydaercss HEOCPEICTBEHHO U3 ONBITHBIX JAHHBIX

B) ITorpemHoOCTh NPSIMBIX U3MEPEHUN NIPSMO-TIPONIOPLUOHAIBHA U3MEPSIEMOU BEIIMUNHE

Bepnwsiii orBet: b
17.KocBeHHbIE U3MEPEHMUSL:

OTtBeTsI:
A) DKCIEpUMEHTATOP PACTIONOKEH HEYOOHO OTHOCUTEIIBHO OTCYETHOTO YCTPOHCTBA
CpEICTBA U3MEPEHUI U BBIHYX/IEH MOJIb30BAThCS BCIIOMOTaTeIbHBIMU CPEICTBAMU, UTOObI
OTCUUTATh PE3YJIbTAT

b) Pe3ynbrar HaXOOUTCSI HA OCHOBAaHUU U3BECTHOM 3aBUCUMOCTH MEXIY PE3yJIbTaTaMHU
IIPSAMBIX U3MEPEHUN U HICKOMOW BEJIMYMHOMN
B) PesynbraT n3mepeHus o0s3aTebHO CPABHUBACTCS C PE3YJIBTATOM 00JIee TOUHOTO

CpencTBa U3MEpEeHUn
Bepnwsiit orBet: b
18.EquHCTBO M3MEpeHuid 3TO:
OTtBeTsI:
A) Bce U3MepeHus IPOBOAAT OJHUM U TEM e Ipudopom;
b) usmepeHus npoBOAST B OJHOM MECTE;
B) pe3ynbraTsl n13MepeHUi BEIPaKEHBI B TPOU3BOJIBHBIX €IMHHLAX (DU3NYECKUX BEIUYHH;
') pe3ynbTaThl U3MEPEHH BHIPAXKEHBI B Y3aKOHEHHBIX €IMHUIAX U3MEPEHUN;
J1) morpemHoOCTH U3MEpEeHUi yKa3zaHbl 0053aTeNIbHO B a0COMIOTHON (hopMme.
Bepnsiit otet: I’
19.K kakomy BUAY U3MepeHUii MOKHO OTHECTH H3MepeHne BOJIbTMETPOM HAIPSZKeHH:
OTtBeTsI:
A) mnpsimoe;
b) xocBenHoe;
B) coBokymHoe;
') coBmecTHOE;
Bepnsiit otBeT: A

II. Onucanue wikanvt oueHuganus

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu 8blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsL. OTBETHI JaHBI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHUH

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuku 6binonHeHus snanus: Pabora BbITOIIHEHA B paMKax "0a3oBoro"
ypOBHA. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUYUTEIbHbIE
HE/IOCTATKU

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIMOTHEHA B paMKaXx "MoporoBoro"”
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BHITIOJTHEHA BEPHO. HA BOIPOCHI YTIIYOJEHHOTO YPOBHS

Oyenka: 2
Onucanue xapakmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WX BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPABUIHLHO
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1I1. IIpaguna évicmaesnenun umo20680i OYEeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0CHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

37



