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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-4 Cnioco0eH ydacTBOBaTh B pa3pabOTKe CTaHIapTOB, HOPM U IIPABHII, & TAKXKE
TEXHUYECKOH JIOKYMEHTAIINH, CBSI3aHHOU C MPO(ecCHOHAIBHON NeATeIhHOCTHIO
NJ1-4 BeiOupaet cpencTBa u3MepeHusi, IPOBOJUT U3MEPEHUS IIEKTPUUECKUX U
HEDJIEKTPUIECKUX BEJIMYMH, 00padaThIBaeT Pe3yabTaThl U3MEPEHUI U OIICHUBACT UX
MOTPELIHOCTh

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 padbora)
4. Kontponsnoe 3ananue 4 (Konrposnbnas padora)

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

BPC aucuunjanubl

5 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 16 16 16 16

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:

20

10

10

10

15

10

15

10

$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 pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-4 N-4ork-4 Bri6upaer | 3Hath: KonTponbHoe 3ananue 1 (KoutpoabsHas pabora)
CpencTBa U3MEpEHUs, | METOJIbl U OCOOCHHOCTH KonTponbnoe 3aganue 2 (KontponbsHas pabora)
MIPOBOJIAT u3MepeHust | uaMmepenus snekrpuyeckux u | Konrpoasnoe 3aganue 3 (KontponbHas pabota)
ANEKTPUUECKUX HEAJIEKTPUYECKUX KonTponbnoe 3ananue 4 (KontponbsHas pabora)

IMOTPCIIHOCTD

HEDICKTPUICCKUX BEIINYHH,
oOpabaTeiBaeT pe3yabTaThl
M3MEPEHUI U OLICHUBAET UX

(U3HYECKUX BEIIMYUH
MOIPELIHOCTH U3MEPEHUH,
knaccudukanus, Gopmer
HOPMHUPOBAHHUS, CIIOCOOBI
OLICHKH ITOIPEIIHOCTEN
U3MEPEHUN

00LIYI0 XapaKTepUCTHUKY,
MPUHLUI AEHCTBUA,
KOHCTPYKLIHMIO aHAJIOTOBBIX U
U (HPOBBIX
JIEKTPOU3MEPUTEIBHBIX
YCTPOMICTB

YMers:

MIPOU3BOIUTH BEIOODP CPEJCTB
W3MEPEHHI B 3aBUCUMOCTH
OT XapaKTEPUCTHUK
HCCIEAYEMBIX BEJIMYNH
9KCILTyaTUPOBaTh CPEACTBA
W3MEPEHHI B COOTBETCTBUU
C UX Ha3HAYCHHUEM U
TEXHUYECKUMU

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




XapaKkTepPUCTUKAMU
OLICHUBATh MOTPELTHOCTH
pe3yJIbTaTOB U3MEPEHUI




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: 20

IIpoueaypa mnpoBeaeHHMs KOHTPOJIBHOro MeponpusaTHsa: KOHTpOJIBHOE  MEpONpHUATHE
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
YMEHUS.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: 1.Yto Takoe abCOMOTHAS NOTPELIHOCTD?
HOTPEIIHOC 2.Y1o Takoe OTHOCHUTEJIbHAS IOIPEIIHOCTh?
TH 3.UT0 Takoe NnpuBEIeHHAS MOTPEIIHOCTH?
U3MepeHuil, 4.YeM paznuyaroTCs 1Uana3oH MOKa3aHUuM U JUana3oH U3MEpEeHUi?
KJaccuuk 5.Yto Takoe HOpMuUpYIOlllee 3HaUeHHe?
anys, 6.0npezneneHre OCHOBHOM MOIPEIIHOCTH.
dbopmbl 7.0npeneneHue AOMOJTHUTEIbHON TOTPEITHOCTH.
HOPMHUPOBa 8.YTo Takoe HOpMaJIbHbIE YCIOBUA?
HUA, 9.Uto0 Takoe pabouue ycrnoBus?
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.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 mpeesibHO-J0NyCTUMBIE MOTPEITHOCTH JUIsl U3MEPHUTEIBHOTO prodopa
W3MEPEHUI Kitace ToMHOCTIH [IpenensHO- [IpenensHO-
1o J0IIyCTUMOEC J0IIyCTUMOEC
OTHOCHTEILHOM ,ZII/IaHaSOHV ITokazanme 3HaquHev 3HaquHeu
MOTPELTHOCTH ITIOKa3aHuHn OCHOBHOH 5 OCHOBHOH .
a0COIIOTHOM OTHOCHUTCJIIPHOU
IIOI'PEIIHOCTH IIOI'PEIHOCTH
10 100B 50B




3.HaiiTu npenenbHO-10MyCTUMBIE TOTPEIIHOCTH JJIsl U3MEPUTEIBHOTO Mprbopa

[IpenenvHoO- IIpenenbHo-
OIyCTUMOE OITyCTUMOE
Knacc Jlmara3on Jloty . Aomy .
. | [lokazanue | 3HaUEHHWE OCHOBHOM | 3HAYE€HHUE OCHOBHOM
TOYHOCTH | TOKa3aHUM - .
a0COIMOTHON OTHOCHUTEILHOM
MOTPEITHOCTH MOTPEITHOCTH
1,0/0,5 100B 50B

4. BonbTMeTpOM KJlacca TOYHOCTH A € JUana3zoHoOM Moka3aHuil B 1 BXogHbIM
cornpotusiieHueM C npoBoauTcs usmepenne HanpskeHus. ConpoTuBiieHUE
MCTOYHUKA CUTHAJA JIexKHT B quana3one ot 0 go D. Temneparypa Bo3ayxa
MoxeT 0bITh 0T +20°C 1o E °C. TemneparypHas MOTpenHoCTs BOJIbTMETPA
paBHa nojoBuHe ocHOBHOM Ha Kaxbie 10°C. [lokazanue BospT™MeTpa paBHo F.
[IpencraBuTh pe3yabTaT U3MEPEHUs C BEPOSTHOCTHIO P=1.

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

5. BonpT™mMeTpoM Ki1acca TOYHOCTH A ¢ Juana3oHOM NokazaHuii B u BXoaHbIM
conpotusieHueM C npoBoauTcs u3MepeHue HanpspkeHus. ConpoTuBIIEHUE
HMCTOYHHMKA CUTHANIA JexXUT B Auana3one ot 0 go D. Temneparypa Bo3myxa
MoskeT ObITh 0T +20°C no E °C. TemmneparypHas NOrpenHoCTh BOJIbTMETPa
paBHa nojoBuHe ocHOBHOH Ha kaxkaple 10°C. [loka3anue BoiabTMeTpa paBHo F.
[IpeacraBuTh pe3ynbTaT U3MEPEHUS C BEPOITHOCThIO P=1.

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

6. BoabpTMeTpoM Kilacca TOUHOCTH A ¢ AMana30HOM MoKa3aHuil B 1 BXOAHBIM
conpotuBiieHueM C TIpOBOAHUTCS U3MepeHue HanpsokeHus. COnmpoTHuBIIeHNE
MCTOYHMKA CUTHAaJIA JIeXUT B auana3one ot 0 no D. Temneparypa Bo3yxa
MoxkeT ObITh 0T +20°C 1o E °C. TemnepaTypHasi IOrpelIHOCTh BOJILTMETPA
paBHa 1oJioBUHE OCHOBHOM Ha kaxple 10°C. [Toka3anue BonbT™MeTpa paBHo F.
[IpencraBuTh pe3yabTaT U3MEPEHUs C BEpPOSTHOCTHIO P=1.

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

7. BonbTMeTpoM Kilacca TOYHOCTH A C TMana3oHOM Noka3aHuil B 1 BXOHBIM
conpotusieHueM C npoBoauTcs u3MepeHre HanpskeHusi. ConpoTuBiieHHe
MCTOYHMKA CUTHAJIA JIeXHUT B auana3one ot 0 go D. Temneparypa Bo3yxa
MoxkeT ObITh 0T +20°C 1o E °C. TemnepaTypHas OrpenIHOCTh BOJIBTMETPA
paBHa 1oJiIoBUHE OCHOBHOM Ha Kax/ble 10°C. [loka3anue BonpT™MeTpa paBHo F.
[IpeacraBuTh pe3ynbTaT U3MEPEHUS C BEPOATHOCTHIO P=1.

I/ICXOJIHI)Ie JaHHBIC B 3aJIaHUH:
Al |c [D [E [F |




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

8. BoabpTMeTpoM Kitacca TOYHOCTH A C TMana3oHOM Moka3zaHuil B u BXOgHBIM
cornpotusiienueM C npoBoauTcs usmepenne HanpskeHus. ConpoTuBiieHUe
MCTOYHUKA CUTHAJA JIexKHT B quana3one ot 0 go D. Temneparypa Bo3ayxa
MoxeT 0bITh 0T +20°C 1o E °C. TemmneparypHas OrperHOCTh BOJIBTMETPA
paBHa nojoBuHe ocHOBHOM Ha Kaxbie 10°C. [lokazanue BospT™MeTpa paBHo F.
IIpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCTHIO P=1.

I/ICXOI[HBIG JaHHBIC B 3a/IaHUM

A |B

C

D

E

F

15

15B

50 kOm

5 kOm

+30rpan

10B

9.HaiiTn 3HaueHUs JOMOJIHUTENBHBIX (TEMIIEPATYpPHBIX) a0COIIOTHOMN U
OTHOCHUTEJILHON MOTPEIIHOCTEN

IIpenenbHo-
[IpenenbHo- peA
nomycrivoe | ACTYCTHMOS
Koaddun | Juanazon Y 3HAYCHUE
3HAYCHUE
HEHT BO3MOXH JIOTIOJTHUTEN
Hunanaz JIOTIOJTHUTEN N
Kracc BITUSIHUSA BIX N bHOM
OH ITokaza . | pHOI
TOYHO TeMmmepar | 3HaYCHUU (Temmepatyp
MoKasa | HHe (Temnepatyp 9
CTH o YPHL, TeMIepar . HO)
HUH o HOM)
%/10 rpan | ypl, ., | OTHOCHTENBH
aOCONIOTHOHM | .
C rpan C ot
MOTPEIIHOCT
" MIOTPEIIHOCT
u
1,0
0-100B | 50B +/-1,0 0-40

10.Haiitn 3HaYeHMs JOMOJHUTEIBHBIX (TEMIEpaTYPHbIX) a0COIIOTHON U
OTHOCHTEJILHON MOTPEMHOCTEN

IIpenensHO-
[IpenenbHo- pel
JIOTTYCTHMOE
JTOTTYCTHMOE
Koadpour | [nanazon 3HaYEHHE
3HAYECHUE
HEHT BO3MOKH JIOTIOJTHUTEIT
Jnanas JIOTIOJIHUTE N
Kmnacc BIIASTHUS BIX N BHOM
OH ITokaza . | pHOU
TOYHO TEMIIEpaT | 3HAYCHUU (Temmepatyp
rokKa3a | HUE (Temmeparyp N
CTH N YPpHI, TeMIepar N HOIN)
HUH ° HOM)
%/10 Tpax | yphl, . | OTHOCHUTENBH
a0COIIOTHON o
C rpan C o
MOTPETTHOCT
" MOTPEITHOCT
51
0,5
0-10B 5B +/-0,5 10-35

11.Haiitu 3HaYeHMS JOMOJHUTEIBHBIX (TEMIEpaTyPHbIX) a0COIIOTHON U
OTHOCHTEJILHON MOTPEMIHOCTEN

narmas
Knacc A

OH
TOYHO

IoKas3a
cTH .

HUH

IToxaza
HUE

Koaddur
HUCHT
BIIMAHUA
Temrepar
YPp®L,

%/10 rpag
C

JnanazoH
BO3MOXKH
BIX
3HAYCHUI
TeMIepar

Yp#I,
rpan C

[IpenenvHo-
JIOITyCTUMOE
3HAYEHUE
JIOTIOJTHUTEN
bHOU
(Temnepatyp
HOI)
abCOTIOTHOM

IIpenenbHo-
JIOITyCTHMOE
3HaYEeHHUE
JIOTIOJTHUTEN
BHOU
(Temnepatyp
HOI1)
OTHOCHUTEIIbH

9




MOTPELIHOCT | OH
u HOIPEIIHOCT
u

01 1oaB |o0sB | +-01  |10-40

Onucanue MKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakxmepucmuxu 6blnoaHeHus 3Hanus: Bce 0TBEThI BEPHBIC U TOYHBIE.
HesnauuTenbHbIE MOTPENTHOCTH B MPEACTABICHUH PE3YJIbTaTOB

Ouenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku evinoneHuss 3uanus: OIMH U3 OTBETOB HEBEPHBIN.

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax. 50
Onucanue xapakmepucmuku 6blNOJHeHUs 3HaHus: J|Ba OTBeTa HEBEPHBIE.

Oyenka: 2
Onucanue xapakxmepucmuxu bINoAHeHUs: 3HaHus: 3 1 00Jee OTBETOB HEBEPHBIC.

KM-2. KontpoJibHoe 3aganue 2

®opmbl peanu3anuu: [[poBepka 3aganust

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJbHOro MeponpusaTusi: KoHTpoibHOE MeponpusTue
MpeHa3HAYeHO IS OIIEHKH JOCTH)KEHUS OO0y4alolUMUCS YacTH 3aIUIaHHPOBAHHBIX PE3YNbTAaTOB
00y4eHusl MO0 JUCHUIUIMHE W dTana (GOpPMUPOBAHHS 3alIaHUPOBAHHON KomrmereHuuu. [IpoBepka
BBHITIOJHSAETCS. B T€YCHHH S5 JHEH ¢ MOMEHTa caadu paboThl cTyaeHTOM. CTyneHThl MHCbMEHHO
pemalT JBa WHIWBHUIYAJIbHBIX KOHTPOJIBHBIX 3a/JlaHMsl Ha TPaKTUYeCKWe HaBbIKU. [Ipum
odopmiieHUH TpeOyeTcsl MPUBECTU TEOPETHUECKOE 0OOCHOBAHKE BRIOPAHHOTO BapHaHTa PEIICHHUS.

Kparkoe conepxxanue 3agaHus:
KoHTpoJsibHOEe MeponpusiTHe HANPABJIECHO HA OLIEHKY OCBOCHHUSI KOMIIETEHIUI 110
BOIIPpOCaM, CBSI3aHHBIM ¢ TeMOH “IIpsiMble 1 KOCBeHHBbIE H3MepeHust”.
3aganue K31-N. 3axanue Ha npsiMoe n3MepeHHe ¢ OIHOKPATHBIM Ha0/II0JeHHeM ¢
HCIOJIb30BAHMEM AHAJIOTOBBIX U HM(POBBIX CPEACTB H3MEPEHHIA.
3ananne K32-N. 3aganne Ha KOCBEHHOE H3MepPEeHHeE C OJHOKPATHBLIM HA0JII0JeHUEM C
HCIOJIb30BAHMEM AHAJIOTOBBIX U HM(POBBIX CPEACTB M3MePEeHHIA.
OTBeTHI 3aMKCHIBAIOTCS B YCTAHOBICHHOHN (opMe.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OOLIYI0 XapaKTEepPUCTHUKY, 1.Yto Takoe npsimoe nusmMepeHue?

MPUHIUI JIEUCTBUS, KOHCTPYKIIHIO 2.YTo Takoe KOCBEHHOE H3MEpeHue?

AHaJIOTOBBIX u U POBBIX 3.HyxHO 511 pOBOAUTH pacueT pe3ynbTara IpH NpsIMOM
DJIEKTPOU3IMEPUTEIBHBIX U3MepeHun?

YCTPOMCTB 4.Hy>XHO 1 IPOBOJUTH pacueT pe3yibTaTa pu

KOCBEHHOM M3MepeHun?
5.Kak cBsi3aHa TOYHOCTB pe3yibTaTa ¢ U3MEPSEMBIMU
BEJIMYMHAMU ITPU MIPSIMOM U KOCBEHHOM H3MepEeHUu?

YMeTb:  NpoM3BOAUTH  BBIOOD 1.3ananue K31-1.

10




CpEICTB M3MEpPEHUI

B

3aBUCHUMOCTH OT XapPaKTCPHUCTHUK

HCCIICAYEMBIX BEJIMYUH

U3MepeHue HATIPSKeHU sl

flaHo:V: U, =250 B; ;=100 1em; @, =87.2; y=0,5; ¥5,.=0,5%/10°C;
I'pynma CH - 4; _R.,=500 xOwm; Ryp= 0-10 xOM
Haiitu: §) Uz An,s; An.ﬂ§ PJ =1
§) Uusn,nonp; Ag; Pq =1

2.3amanne K31-2.

H3MEPECHUE HANIPAKCHUA
aHo:V: U,=10B; 0,02/0,005; Uy=2B;
61, = (0,02/0,01) % / 10°C; 6,y = (0,02/0,005) % / 10%U;
Ry=1MOm; Rygy=0-100 Om

Haiitu:
Zl) U;x:.\x: An B An H P-‘X =L
) Unsynonvs Ars P2 = 1

3.3aganne K31-3.
H3MepeHne ToKa

fano:A:  I=10 A; @, =50 fiemt; @57, =45,6; y=1.5; ¥5,:=0,5%/10°C;
I'pymma CH1-4; R,=10m; R,,~=0-1000m
HainTn:

m,H?

6) Lz momps A3 P2 = 1
4 3ananue K31-4.
U3MepeHue HATIPSKeHUsI

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

a) Ly JAVLA W P:l =1

Haitn:

) Uysps Ap s A,
6) Uu;\a no:p: A:: a

5.3ananune K31-5.
U3MepeHne HANPSKeHusI

. U=200B; 0,1/0,05; ___ Uy=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: ) Uysy B g Qi P = 13
6) UHENI:OE]J: AH' PJ = 1:
6.3aganne K31-6.
H3MEPECHUE TOKA
Jano:A: ;=200 MKA:; [y=100 MKA; 0.1/0,02; t,.,,= 40°C;
81.0=(0,1/0,05)%/10°C; 81 ye=(0,05/0,02)%/10%U ;
R,=250 Om; R, .= 0-750 xOMm
HaitTu: Q) L An,z; Apws P; =1
6) 11:3}x,nonp; A P;‘ =1
7.3ananue K31-7.

N3MEPECHUEC HAITPHAKCHUSA
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§ P__l =1
Q) Ussmmonos A Pr = 15
8.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
9.K32-3.
3.3amgaga: u3MepeHue 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;
Haiitn:  Susw Aol G
10.K32-4.

11




4.3agaua; _ mamepenne P mo P=U%/R

JlaHo: V:  U,=30B: 0.,1/0,05; Uy=10B;
R: R=10 xOm; 0,05/0,02; Ryx=5,0 kOMm;
Haiitin: Pan: B 8,
11.K32-5.
5.3agaua: wm3Mepenne R, mo R,=R;|| R,
Nano: R:  R,=10xOm; 6=0,2/0.1; Ry=5 kOm;
R: Ri=1 xOn; ¥=0,2; R;=0,5 kOm;
Haiti: Ry 8.0 64,
12.K32-6.
6. 3azaga:  m3Mepenne cos(g) mo cos(¢) =P/UI
faHo:  V: U,=10B: 0.5/0.2; Uy=5B:
A L=100 MA; 1,0/0.5: Iy =25 MA;
P:  P,=250 MBr; 0.5/0.1; Py=75 MBr;
HaliTh:  cos (@) amt Bnos B
13.K32-7.
12, 3agaua: mmeperne P mo P=Ulcos(g)
NaHo: Vi U,=20B: 0,2; Uy=15 B:
A [;=200 MA; 1.0; Ix=120 MA;
cos(p): cos(¢@y )=1: 0,5: cos(p)=0,7;
Haittu: P Bio’ Gio
OnncaHne IIKAaJIbl OIICHUBaAHUA
Ouyenxa: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHNe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPaBICHUE AJIS perieHus 3a1a450

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

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

KM-3. KoutpoabHoe 3aganue 3

®opmbl peaymzanun: [Iposepka 3aganus

Tun koHTpoabHOro MeponpusTus: KourponsHas pabota

Bec konTpoabHoro meponpustusi B bPC: 10

IIpoueaypa mnpoBeaeHMsi KOHTPOJBHOro meponpusaTHs: KOHTpoibHOE MeponpusaTHE
NpeHa3HAYeHO I OLICHKH JIOCTHXKEHUsSI OOy4aloIIMMUCS YacTH 3allJIJaHHPOBAHHBIX PE3yJbTaToOB
oOydeHus Mo AMCUMIUIMHE M 3Tana (GOpMUPOBAHUS 3allllaHMPOBAaHHOM kommereHuuu. IIpoBepka

BBIIIOJIHAETCSA B TEUSHUHU 5 THEW C MOMEHTa CHauu pa6OTLI CTYACHTOM.

Kparkoe conepxanue 3agaHus:
KoHTposIbHOE MepOonprATHE HANIPABIEHO HAa OLIEHKY OCBOEHUS KOMIIETEHIMH 10 BOIIpOCaM,

CBSI3aHHBIM C TeMOH ‘“AHAJIOroBBIE U3MEPHUTENbHBIE TPHUOOPHI”.
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NunuBryanbHOE 3aJaHUE COCTOUT U3 IBYX BOIIPOCOB HA 3HAHUS U OJHOTO BOIIPOCA Ha
YMEHUS.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METOABI U OCOOEHHOCTHU 1.Kak paznuuaroTcst METPOJIOTHYECKUE XapaKTEPUCTUKU
U3MEPEHHS  JJICKTPUYECKUX U AJIEKTPOMEXAHHYECKHUX U AJICKTPOHHBIX aHAIIOTOBBIX
HEIJIEKTPUUECKUX (busznueckux M3MEPUTENBHBIX TPHOOPOB?

BEJIUYMH 2.Kako# cucTeMbl UCIIOJIb3YETCS DJIEKTPOMEXaHUUECKU I

M3MEPUTENbHBIN MEXaHU3M KaK COCTaBHAs 4acTh
JIEKTPOHHOI'0 aHAJIOIOBOT'0 U3MEPHUTEIBHOIO Nprodopa?
3.Kakue ocHOBHBIE METPOJIOTMUECKHE XaPAKTEPUCTUKHI
JIEKTPOHHOTO BOJIbTMETPA aMIUIUTYHOIO 3HAUEHUs?
4.Kakre OCHOBHbIE METPOJIOTHUYECKUE XapaKTEPUCTUKU
JIEKTPOHHOTO BOJIBTMETPA CPEJHEBBIIPSIMIEHHOTO
3HaueHus?

5.Kakue oCHOBHbIE METPOJIOTUYECKUE XaPAKTEPUCTUKU
AJIEKTPOHHOTO BOJIbTMETPA CPEIHEKBAAPATHUECKOIO
3HA4YEHHUS?

6.Kaxomy 3HaueHHIO U3MEPSIEMOT0 CUTHaIa
MIPOIOPLIMOHAJIbHBI IOKAa3aHUsI 3JIEKTPOHHOTO
BOJIETMETPA aMIUIUTYTHOT'O 3HAYEHUs?

7.KakoMy 3Ha4Y€HUIO U3MEPSIEMOT0 CUTHAJIA
IIPONOPLIMOHATILHBI TTOKA3aHUS 3JIEKTPOHHOTO
BOJIbTMETPA CPEAHEBBITPSIMIIEHHOTO 3HAYEHUSI?
8.Kakomy 3HaueHHUIO U3MEPSEMOro CUrHasia
MIPOIOPLIMOHAJIbHBI IOKAa3aHUsI 3JIEKTPOHHOTO
BOJIETMETpA CPEIHEKBAAPATHUECKOr0 3HaYeHUs?
9.Kakue yacToTHOE 1Mana3oHbl UMEIOT AIEKTPOHHbIE
BOJIbTMETPBI?

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHUE JUIsl pEICHUs 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BEICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-4. KoutpoabHoe 3aganue 4

®opmbl peaausanun: [Iposepka 3aganus
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
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Bec koHTpOIbHOrO0 MeponpustTusi B BPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOrO MeponpusaTusi: KOHTponbHOE  MeponpusiThe
npeaHa3Ha4dYCcHoO JI1 OLCHKU HOCTUKCHUA O6y‘-IaIOH_[I/IMI/IC$I YaCTH 3aIlJIaHUPOBAHHBIX PE3YJILTATOB
o0y4yeHMsl 10 JUCLMILIMHE W 3Tana (OpPMHPOBAHUS 3alUIaHUPOBAHHON kommereHIMH. IIpoBepka
BBITIOJIHSIETCS] B TEUEHHUH 5 JHEH C MOMEHTA cJIaul pabOThl CTYACHTOM.

Kparkoe conep:kanue 3aiaHus:
OCHOBHBIE METPOJIOTHYECKUE XaPAKTEPUCTHKH IEKTPOHHO-TYUYEBbIX OCHMIIOrPadoB U
U (ppoBBIX OCIUILIOrPadOB.
[udpoBsie H3MEpUTENBHBIC TPUOOPHI.

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMerTsb:

AKCILTYaTUPOB
aTb CpeACTBa
W3MEPEHU B

1. [TpoBoaMM H3MEPEHHUs aMIUTHTYIHOTO 3HAYCHHSI IPSAMOYTOJIbHBIX
uMIynsCoB. [TomydeHsl clieayrone n3MEepeHHbIE 3HAYCHHUS 110 BEPTUKAILHOM
ocu otrkionenus DJIO Y: L1, L2, L3.

MaxkcumanbHas a0COIIOTHAS MMOrpCHOCTb OTCUUTBIBAHUA JJIMHBI OTPE3Ka L

COOTBETCTBUHU +/- 0,5 mm.

c nx HomunansHoe 3HaUYeHHEe KO3 duIueHTa oTKiIoHeHus 1o ocu Y — Ky,Hom.
Ha3HAYCHHUEM [IpenensHO gomycTuMoe oTkiIoHeHHEe KY 0T HOMUHAJIBHOTO 3HAYEHHUS -

u oKy,np.

TEXHHUYICCKUM

u Haiitu pe3ynbTaThl n3mMepeHus aMIIMTyAHbIX 3HaueHuil: Ul,amm; U2,am;
XapaKTEPUCTH U3,amn u npeenbHo T0MyCTUMbIE MOTPEITHOCTH JIJIsl TOJTYYSHHBIX

KaMu pe3yabTaToB: 61,mp, 62,mp, 63,mp.

Pe3ynbrarel BHECTH B TaONIULLY.

Ll | L2,c | L3,c | Ky,s | 0Ky, | Ul,a | U2,a | U3,a |01, | 62, |3,
M M M oM np MIT MII MIT np |mop | mp

1,0 +/-
10,0 | 5,0 1,0 Blem | 3,0%

2. Ha Bxoxe BeptukanpHOro oTKIOHeHHs Y DJIO neicTByeT
CHUHYCOMIaJIbHOE HAIIPSKEHUE.

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

Haiiti usoOpakenue Ha skpane JJI0.
Y

3. Ha Bxope BepTukansHoro otkiaonenus Y 3JIO neicTByeT CHHYCOMAATbHOE
HanpsHKeHUe.

Ha Bxoae ropuzontanbHoro otkioHeHus: DJI0 neicTByeT HanpsiKeHue,
npeacTaBieHHoe B 3aaaHuu. ['eneparop pa3zseptku IJIO BBIKIIIOYEH.

Haiitu nzo0paxxenue Ha skpane IJ10.
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X?\ :
P N

4.Ha Bxoje BepTukaibHoro otkiaoneHus Y 3J10 aeicTByeT cuHycoOnaalIbHOE
HanpspKEeHUe.

Ha Bxozae ropusonTansHoro otkiioneHust 9JI0 neiicTByeT HanpsiKeHue,
npeacraBieHHoe B 3aaaHuu. ['eneparop pazseptku IJIO BBIKIIIOYEH.

Haiitu nzo0paxxenue Ha sxkpane IJ10.

A

5.Ha Bxozae BepTukanbHOro otkiaoHenus Y 3JIO aeiicTByeT cUHyCOMAAIbHOE
HarpsDKEHUE.

Ha Bxoae ropuzontanibHOro oTkioHeHus: DJI0 neicTByeT HanpshKeHue,
MpeACTaBICHHOE B 3aAaHuu. [ 'enepaTop pa3BepTku IJIO BBIKIIOUYEH.

Haiiti n3o0paxkenue Ha skpane IJ10.

N it A

N i~
[ / \ \

458
</ .
h o4

6.Ha Bxozne BepTukanbHoro otkiaoHenus Y 3JIO aeiicTByeT cHHyCOMAAIbHOE
HarpspDKEHUe.
Ha Bxoae ropuzonTasibHOr0 OTKIOHEHUS DJIO neiicTByeT HanpshKeHue,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3epTku DJIO BHIKIIOUYEH.
Haiitu nzo0Opaxxenue Ha skpane DJ10.

I\

2
A k

i g e

X

7.Ha Bxozae BepTukanbHOro oTkjioHeHus Y DJIO neiicTByeT CMHYyCOMAQIbHOE
HaIpsKEHUE.

Ha Bxozae ropusonTtansHoro otkioneHust 3JI0 neiicTByeT HanpsKeHue,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3zepTku DJIO BBIKIIOYEH.

Haiitu n3ob6paxkenue Ha sxpane DJ10.
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X

8.Ha Bxoxe BepTukanbHOro oTkJIoHeHUs Y DJIO aeiicTByeT CUHYCOUIalIbHOE
HaIpshKEHUE.

Ha Bxone ropuzoHnTanbHOro otkiaoHeHust J10 neicTByeT HaNpsKeHUE,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3zepTku DJIO BBIKIIOYEH.

Haiitu n3obpaxenue Ha s3xpane DJ10.

L

9.Ha Bxozne BepTukanbHOro otkiaoHenus Y 2JIO aeiicTByeT CHHYCOMAAIbHOE
HarpsDKEHUE.

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

Haiiti n3o0paxkenue Ha sxkpane IJ10.

,_T‘\
7
=
N
N
sl

10.Ha Bxozne BepTukanpHOro otkiaoHenus Y JJIO neictByer
CHUHYCOM/IaJIbHOE HaIPsSKEHUE.

Ha Bxone ropuzonrtaibsHoro otkinoHeHus JJI0 neiicTByer HanpsiokeHue,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3sepTku DJIO BHIKIIOUYEH.
Haiitu nzo0Opaxkenue Ha sxkpane DJ10.

T

11.Ha Bxoae BeptukansHoro otkionenus Y 2JIO nelictByer
CUHYCOUJIAJIbHOE HAPSDKCHHE.
Ha Bxoze ropuzontasibHOro oTkioHeHus1 DJI0 neicTByeT HanpsHKeHHe,
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npeacTaBieHHoe B 3aaaHuu. ['eneparop paszseptku DJIO BBIKIIIOYEH.
Haiitu nzo0paxxenue Ha skpane DJ10.

X

12.Ha Bxoae BepTukainbHoro otkionenus: Y 2JIO aeiictByer
CHUHYCOUJIAJIbHOE HAPSKEHHE.

Ha Bxone ropuzoHnTanbHOro oTkioHeHus: JI0 neicTByeT HalpsKeHUeE,
MpeACcTaBiIeHHOE B 3aAaHuu. [ 'enepaTop pa3zepTku IJIO BBIKIIOUYEH.
Haiitu n3obpaxenue Ha s3xpane DJ10.

AY ! A
@) A
| / \ / \ =

N

b %<

13.IIpoBoiMM IpU HOPMAJIbHBIX YCIOBUAX ITOBEPKY LHU(POBOTO BOILTMETPA
kiacca TouyHoctu 2,5/1,5. Pe3ynbraThl HCHIBITAHUI TUPPOBOTO BOJILTMETPA B
KOHTPOJIbHBIX TOUYKaX JMara3oHa W3MEPEHUH NpUBEIeHb! B Ta0IULIE.

[IpuHATH perienne o roJHOCTH MpUOOpa K JalbHEN HKCIUTyaTalluK —
I'onen/He rogen

Kontpoanuie Toukn quanasona 0,000 | 5,000 | 10,000 | 15,000 | 20,000
H3MepeHuii, B

JleCTBUTENLHOE SHANCHIE 0,171 | 5,283 | 9,739 | 14,781 | 19,689
I/I3MepﬂeMOI/l BCJIMYNHBI, B

A0CoJII0THBIE OTPenTHoCcTH, B

BoiBoa:
14.Vi3mepenre HaNpsHKSHUS TPOU3BOISAT TP HOPMATBHBIX YCIIOBUSX JIBYMS
BOJIbTMETPaMH, BKIIFOUEHHBIMH MapaienbHo. OnuH BonsTMeTp V1
OTEUYECTBCHHOT'O ITPOM3BOJICTBA ¢ 0003HAYCHHUEM KJIacCa TOYHOCTH
nocpenctBoM ¢/d. [Ipyroit BonbTMeTp V2 3apy0eiKHOTO TIPOU3BOJICTBA C
yKa3aHUEM TPEACIIbHO JOIMYCTUMON aOCOMIOTHON MTOTPEITHOCTH ©
+(a%/100%) ot X+ bx(q, rae X —nokazanue eonommempa;, 4-keanm
(3BHaueHue Muaoue2o sHavawe2o pa3psaoa OmcyemHo20 yCmpoucmed
sonommempa). Ilokazanus BonstMeTpoB UL, U2; 3nauenus ¢/d, Ukon; au b
MIpHUBEICHBI B Ta0wmIe. [Toka3aHus BOJIBTMETPOB Pa3IMYHBI BCIICACTBHE
HAIMYUs UHCTPYMEHTAIBHBIX MorpenrHocTell. OnpeaenuTs J0MyCTUMO U
JTAHHOE PACXOXKJCHHE ITOKA3aHU, BEI3BAHHOE MTOTPEITHOCTSIMH BOJIBTMETPOB.
c d Uxon a%l| b Ul U2 Pacxoxnenne mokazaHuid
B B B B
10(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
Huoicnuii 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 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO HMJIH NMPEUMYIIIECTBEHHO HE BBITOJIHEHO

KM-5. 3amuTa 1ab6opatopHoii padors! 1

®opmbl peanuzanun: Cvemannas gopma

Tun koHTpoLHOrO MeponpusiTus: Koinoksuym

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa  mnpoBeaeHusi  KOHTPOJLHOro  Meponpusitusi:  CTyIEHTHl  BBIOJIHSAIOT
UHIMBUYyalIbHOE 3aJjaHue 1o JlabopatopHoit pabore "Nel. M3mepenuwe Hampspkenuit". Ha
OCHOBaHUU MOJIYUEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX MOJArOTaBIMBAETCS M MPEJOCTaBIsSETCS Ha
3alIUTy OTYET O BBINIOJHEHMHM paboThl. B paMkax 3amuThl OLIGHHWBAETCS MPAaBUIBHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, KOPPEKTHOCTh 3allUCH OTBETOB U BBIBOJIOB. Kpome Toro, oneHuBaercs
IIOJIHOTA OTBETOB HAa TEOPETUYECKHE M TNPAKTUYECKUE BONPOCHL.  3alIuTa MPOBOAUTCS OJHUM
npenogasareneM. Bpems 3anuTsl coctapiseT He 6osee 15 MUHYT Ha oHOTro yenoBeka. Ha 3amury
NPEJCTABIISETCS BBITOJHEHHBIN MHMBH1yaJIbHBIN OTYET.

Kparkoe cogepxxanue 3agaHus:

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

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

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

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

CpeaHEMY 3HAYEHUIO CUTHaa?

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

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

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

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

7. Yto TaKkoe Ki1acc TOYHOCTH pudopa?

8. B hopme kakux morpemHocTei ycTaHaBIuBaloTCs
KJIaCChl TOYHOCTH MPUOOPOB?

9.Kakast norpemHocTb Ha3bIBAETCSI OCHOBHOM?

10.Kak HaliTU OCHOBHYIO HOIPELUIHOCTH?

11.Kakast morpenHocTs Ha3bIBa€TCs MOTPEIIHOCTHIO
B3auMOEUCTBUA?

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

14.Korga He00X0IMMO YUYUTHIBATH U JOTIOJHUTEIHHBIC
MOTPEITHOCTH?

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

YMeTh: OLIEHMBATh NOTPELIHOCTH
pe3yJIbTaTOB U3MEPEHUI

HlsaepreTca HANPAKERTE NIEPEMEHHOND TOKa.
Cxeba SKCIEpsERTa

obverm!

Tlapavierpet reTowma curnata (ofserTa):

SKBMBIIeHTHEA CHENE 055eRTa Gopia carnaa: camycoRT

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

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

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

hupposoit

—F—

- xnace rowmocr 0,5/18;

- npeaea maeperni U = 3 B;

- b ey — 30000;

ARECEARTEOR THOD, OTOBpEEARMOR T

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

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

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

3.

4.

TISNEpASTCE HATPARERIE TIEPEMEHHOTO TOxE

CXeMA FCHEpEMERTE OTCIHTAREOe SHAYRHER

abweim

0,00

Gopia carmar camycous

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

| cxrmnana {= 5 £l
—3

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

- AT FEsMepeRET

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

- npenen mxepermii U
- dunna worasi* — 40007

I E0E T, oTofpTaRoe TR

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

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

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

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

[Fisnepaerca manprsense nepevenHoro Toxa
cxeua sxciepmsenTa orcnrramnce sauenze

ofrwexm

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

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

- daCToTa reRepHpyENMOTD
curmaza f= 500 T

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

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

- mpeaea msMeperEE
- S e — 4000;

40B:

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

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

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

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

[Hsuepaeres nanprwenne nepemerroro Toxa
Cxea SxCICpEMERTa orCTHTamROe SHATERHE

ofwerm

HCXOTHBIE TAHHBIE:

Iapaverpst herowmsa carsaaa (0fsexa)

cxena ooBerTa bopra curmata: cuycon

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

- 2acTora reBepEpyRMOID
carmana f= 100 K10

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

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

- s uam* — 600,

smECIETaDe e, oTobpaTAsO: TITeE

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

- KoGHIBERT DITTYTE K r

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

- smatestie conporaRmema Ry = 4 MOM;

- suatese fwocrs C 40

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

6.

7.

Pisepseres nanprerme mepesesmoro osa

OTCHFTZHEOS IHATEHHE

ofexm

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

@ eft) || s

curmana f= S0l

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

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

- npetea mepermti . = 20 :B;

- S e — 200005

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

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

HELpaACHaE wusa

abverm

v

S 150

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

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

it BaK CHEY TaE H 10!

- mpee  mvepermi I, = 150 Bz

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

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

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

pHTE H SAIEICATE pes)

HstepreTcs HAMpTAHERITe MEPEMEHTOTD Toxa

Creata sRCIRpRERTa ‘mana nprbopa.

odwenn|

HCXOTHBIE TAHHBIE:

Ilaparerpi neTouHIKa curHata (06bexTa):

SEEMBATEHTHA CXeMA 00BEKTa

o .

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

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

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

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

- HOpMATBHBI TEANZI0 FACTOT AF,

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

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

- samermne Eswocta Cr € 500

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

3ATAHHE:

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

Cxeaa sxciepEenTa mana npatopa

ofwerm

— .
[ —

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

U

U,,, R ——
| carmate f= 30T
4

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

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

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

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

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

109 Ii;

- paSouEti manasoR SACTOT AF s = (20
- Kosgrumest avmmTy k= 141;
- HopAaThHEsE NEANZI0R TATEpaTYP A0y = (20£5) °C:
- paowssi mrarascn Termeparyp 40 = (0...+35) °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
8 CHITYCORAATERONO HAPIREmIA.

HisaepieTes RANPAKERTE IEPEMEHHOTO TOKE
Cxeya SKCIIEpHMERTa. OTCHMTARROE SHARHIE

ofwern

es OTHETERI
Ri=100%0ns, R: = 10 3Ong;

- SacTora reepEpyENCro
curmanaf= 2170,

OTcmTanmoe no Mxane sHaueHne Uy, = [L GoTo Eame] B.
Ifuposoii BoasTseTp sapybeasioro npowssoacTsa:

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

MERCETEROS TR, OTOGPEIASMOR THETIRE

- pabowmii mzamasos wacTor AF,.
- Ko>pGRITERT T & ¢
- 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
9 .  CHHYCONIATHHOIO HATIDAZEHML

HisuepaeTcs Hanpense HepeMeHMoro Toxk

CXEMa IECIEpHMERTA OTCURTANHDE SHAYEHRE

atnerm

] 029

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 mnepernti U
- 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;
- sHauerme Bmocts O £ 50 0,
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
10 By COmAATHHOTO RENpTEEHEE.
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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 1 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 BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-6. 3amuTa JabopaTopHoii padoTsl 5

®opmbl peaausanun: CMenianHas popma

Tun koHTpOILHOTrO MeponpusiTus: Komoksuym

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa  mnpoBeaeHusi  KOHTPOJBLHOro  Meponpusitusi:  CTyIJEHTHl  BBIIOJIHSIOT
WHIUBUIyaJIbHOE 3a7aHue 1o jabopatopHoil padote "NoS.M3mepeHune mapameTpoB MacCCHUBHBIX
KOMIIOHEHTOB". Ha OCHOBaHMM IOJIyYEHHBIX KCIIEPUMEHTAIBHBIX JAaHHBIX MMOATrOTaBIMBAECTCA U
MPEIOCTABIISAETCS HA 3alIUTy OTYET O BHINOJHEHUH paboThl. B pamkax 3amuThl OLlEHUBAETCs
IIPABWJIBHOCTH IIOJYYEHHBIX PE3YJIbTATOB, KOPPEKTHOCTh 3aIIMCH OTBETOB U BBIBOJIOB. Kpome Toro,
OLICHUBAETCS MOJHOTA OTBETOB HAa TEOPETUUYECKHE M MPAKTHUECKHUE BOMPOCHL. 3alUTa MPOBOIUTCS
OJITHUM TIpernojiaBareneM. Bpems 3amuTsl coctaisier He Oonee 15 MUHYT Ha oaHOro yenoBeka. Ha
3alIUTY IPEICTAaBISIETCS BHIIOJHEHHBIA HHANBUIYaJIbHBIN OTYET.

KpaTkoe cogep:kanue 3a1aHusi:
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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,
NPUHIUI JACUCTBUS, KOHCTPYKIIMIO

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

aHaJIOTOBBIX u U (HPOBBIX 2.Yto Takoe noopoTHOCTH Q?
AIEKTPOU3MEPUTEIBHBIX 3.Yto Takoe TaHreHc yria norepb D?
YCTPOICTB 4. B xakoii popMe HOPMHUPYIOTCS IMOTPEITHOCTH
HU3MEPSIEMBIX MTapaMeTpOB?
5. 3aBucsr au 3HaueHus Q u D oT 4acTOTHI
HCIBITaTEIbHOIO CUTHAsIA?
6.11pu kakux ycnoBusax 3nadenust CS u Cp paznuuarorcs
10 3HAYEHHUI0?
7.11pu kakux ycnoBusax 3HadeHust RS u Rp paznuuarorcs
10 3HAYEHHUI0?
8. UTo HEOOXOIMMO YYUTHIBATh MTPH U3MEPEHUU MaJIbIX
10 3HAYEHHUIO COMPOTUBIICHUN?
9.Y10 HEOOXOAMMO YUUTHIBATH IPU U3MEPEHUU MAJIBIX
10 3HAYEHHUIO KOHEHCATOPOB?
10. Yto HEOOXOIMMO yYUTHIBATH NIPH U3MEPEHUU MaJIbIX
10 3HAYEHHUIO UHYKTUBHOCTEH?
11.M3mepenue napameTpoB sekTpuueckux neneit RLC-
M3MEpUTENIeM — MPUHIUIN IeHCTBUS TPUOOpa; OCHOBHBIE
AJIEMEHTHI CTPYKTYPHOU CXEMBI; PACYECTHBIC BHIPAKECHUS
1 GOpMYIIBI.
YMeTb:  NpoOM3BOAUTH  BBIOOD
CpENCTB U3MEpCHUI B _clz Ra
3aBHCUMOCTH OT XapaKTEPUCTUK i . N .
HCCIICAYEMBIX BCJIMYUH _f\('\(‘\_:'_ —
1.
Figure 1 Haittu Z3 u tgé3
C R,
L, R; La
IV — Ly

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

25




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 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 "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 BBIITOJIHEHO HEBEPHO HJTU TIPEUMYIIECTBEHHO HE BBITIOJTHEHO

KM-8. 3ammura 1adoparopHoii padorsi 13

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOILHOr0 MeponpusaTHs: KomiokBuym

Bec koHTposbHOrO0 Meponpusitusi B BPC: 10

IIpouenypa  mnpoBeaeHUsi  KOHTPOJIbHOro  Meponpusitusi:  CTyIeHTHl  BBINOJIHSAIOT

UH/IMBUYyalIbHOE 3aiaHue 1o jJabopaTopHoil 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 3allCH OTBETOB U BBIBOJOB. Kpome Toro, oneHuBaercs
MOJIHOTA OTBETOB Ha TEOPETHYECKUE W MPAKTUUYECKHE BOMPOCHI. 3allMTa MPOBOAMUTCS OJIHUM
npenogaBareneM. Bpems 3amutsl coctaBiseT He 6osee 15 MUHYT Ha ogHOTO YenoBeka. Ha 3amury
MIPEICTABIISICTCS BBIMOIHEHHBINA UHANBUYabHBINA OTUET.

Kpartkoe cogep:kanue 3aaHuA:
JlabopaTtopHnast padora 13.
Bomnpocsl, 3aganue.
1) YerpoiicTBo M pOBBIX YaCTOTOMEPOB U MEPHOAOMEPOB, OCHOBHBIE METPOJIOTMYECKHE
XapaKTEPUCTHUKH.
2) Oco0eHHOCTH IPUMEHEHHS, OLIEHKA ITOIPEIIHOCTEN PE3yJIbTaTOB 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 2.0npenenurte MaKCUMaJIbHO BO3MOKHOE 3HAUEHUE

a0COIOTHON MOTPEIIHOCTH 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 0OecredyuT MUHUMAIbHYIO
MOTPEUTHOCTh U3MepeHus 4yacToThl 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, eciu
4acToTa cleoBaHus UMIynscoB Ha Beixoge ['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 00pazoM,
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
MIPOBEJICHUHU U3MEPEHUs 4acTOThl? Bpems cuera mns
YKa3aHHOTO 4aCTOTOMEpPA BhIOMpaeTCs U3 psija
BO3MOKHBIX 3HaueHwmit: 100, 101, 102, 103, 104 mc. Hnsa
BBEIOPAHHOTO 3HAYCHUSI BPEMECHH CUETA BHIYHCIUTH
MOTPEIIHOCTh U3MEPEHUS YaCTOTHI U 3aITUCaTh KOHEUHBIN
PE3YNIBTAT C YYETOM JIaHHOU MOTPEITHOCTH.

8.C momomnrsto nudpoBoro yactoromepa U3-75,
HCIOJIb3yeMOro B 1abopaTtopHoii pabote Ne 13, Obuio
MOJIy4€HO 3HAUYEHUE NIepHUo/ia CUrHaia I, paBHOE
169,7912 mxc. 3mepenue nepuoaa NpoBOJUIOCH TAKUM
00pa3om, 4ToObI 00eCreYNTh HAUMEHBIITYIO
MOTrpenIHOCTh. B cuity aToro, Ha npubope 3a1aBajiuch
COOTBETCTBYIOIINE TTAPAMETPHI (YUCIIO YCPETHICMBIX
nepuojoB N). Kakoe 3HaueHne yucna ycpeaHseMbix
[IEpHOJ0B OBLIO BHICTABJIEHO Ha MPUOOpPE MpU
MIPOBEJICHUH U3MepeHus nepuoga? Yucno ycpeaHseMbx
MEePUOJIOB VISl YKa3aHHOT'O YaCTOTOMEpa BbIOUpaeTcs u3
psana Bo3MoxkHbIX 3HadeHui: 100, 101, 102, 103, 104.
J11st BRIOpAaHHOTO 3HAYCHUS YHCIIA YCPETHICMBIX
MEPHOJIOB BHIYUCIUTH MOTPEITHOCTh U3MEPEHHUSI IepHoIa
U 3aIMcaTh KOHEYHBIA PE3YJIBTAT C YUETOM JaHHOMU
MOTPEIIHOCTH.

9.0npenenuTs, a 3aTeM U BIOpATh U3 YKCIa BO3ZMOKHBIX
JUTSL KCTIOJIb3YEeMOT0 B IaHHOM TabopaTtopHoit paboTte
4acTOTOMEepa, MUHIMAaJILHO He0OX0IMMOE BpeMsl cueTa
TCU. Uzmepennas yactota curnana: f =23591,70 I'u.
[TorpentHoCTh U3MEpeHUs 4acTOThI Of He MpeBbIIIacT
0,02 %.

10.0npenenuts, a 3aTeEM U BHIOpATh U3 YHCIa
BO3MOXKHBIX JIJISI HCTIOIB3YyEMOTO B IaHHOM
nabopaTopHOi paboTe YacToToMepa, MUHIMAIbHO
HE00XO0IMMOE YHCIIO YCPETHAEMBIX IEPUOIOB N.
W3mepennsiii nepuop curnana: T = 43,180 Mxc.
[TorpemHocTh u3mMepenus nepuoga 61 He npessimaet 0,1
%.

11.0npenenuTh Kakoe U3MEPEHUe AacT Ooee TOUHBIN
pe3yibTaT (MPsAMOE W KOCBEHHOE) JIJISI H3MEPEHHOTO
3HadyeHus yactotel f= 59,178 k['1. [Ipennonaraercs,
YTO U3MEPEHHE MPOBOUTCS HA UCIIOJIE3YEMOM B JIAHHOM
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 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: OneHka "yI0BIeTBOPUTENIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

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
5 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 CTYJIEHTbl MOTYT MOJb30BaThCsl pabOUYMMHU IpOrpaMMaMu AUCLMILIUHBI U
pa3aTO4YHBIM MAaTEPHUAIOM, a TAaKXKE C pa3pelleHus IPernojaBareis, MPOBOASALLIEIO 3K3aMEH,
CIIPaBOYHOM JUTEPATYpPO. MUHHMaIIBHOE BpeMs, IPEAOCTABIAEMOE CTYACHTY Ha IIOATOTOBKY K
OTBETY JOJDKHO COCTaBIATh 45 MuHYT. Ilo MCTeYeHMM 3TOro BpEeMEHHU CTYAEHT 00si3aH ObITh
TOTOBBIM K OTBETAM.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YITbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnaukarop: U-4ornk-4 BeiOupaer cpenctsa naMepeHus, NpoBOAUT U3MEPEHUS
AIIEKTPUYECKUX U HEDJIEKTPUUECKHUX BEIMUYUH, 00padaThiBaeT pe3yiabTaThl K3MEPEHUN U OLIEHUBAET
UX MOTPEIIHOCTh

Bonpocsl, 3aganus
1.YTto Takoe abCcoOTHAS MOTPEIIHOCTh?
2.Yto Takoe OTHOCUTENbHAS TOTPEIIHOCTD?
3.Yro Takoe npuBENEHHAs OTrPEIIHOCTh?
4.Yem paznuyaroTcs Juana3oH MOKa3aHWH U AUana3oH U3MEpPEeHU?
5.YUt0 Takoe HOpMHpYIOlllee 3HaUeHHE?
6.0npeneneHne OCHOBHON MTOTPENIHOCTH.
7.0mnpeneneHnue JONOIHUTEIbHON OTPEIIHOCTH.
8.YT0 Takoe HOpMaJIbHBIE YCIOBUSA?
9.Yto Takoe paboune ycnoBus?
10.0Omnpenenenne knacca TOYHOCTH CPEACTB U3MEPEHUM.
11.Kakue TeXHUYECKUe CPe/ICTBA OTHOCATCS K CPEICTBAM U3MEPEHUI?
12.Kakue BBIBOJIBI AENAOTCS NOCIE NPOBEACHUS MOBEPKUA U3MEPEHMIT?
13.Kak 10/IKHBI COOTHOCUTBCS TOKA3aTENN TOUHOCTH ATAJIOHHOTO U IIOBEPSEMOTO CPEICTB
U3MEpEeHUit?
14 KakoBbI ITpaBuiIa OKPYTICHHUS 3HAYCHUS IOTPEIIHOCTEH?
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; nuanazon nokasanuii 0-150B.
N3mepsemslii curnan npumepHo 10B.
Kakoli BonbT™MeETp npoBeneT 00s1ee TOUHbIE U3MEPEHUs?
17.Haiitu npenenbHO-I0MyCTUMbIE OTPENTHOCTH JJI1 M3MEPUTENILHOTO Nprubopa

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

18. BoipTMeTpOM KiTacca TOYHOCTH A C TMAra30HOM IOKa3aHui B 1 BXOTHBIM
conpotusiieHreM C MpoBOAUTCS U3MepeHue HanpskeHusl. ConpoTUBICHHE HCTOYHUKA
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.
[Tokazanue BonbT™METpa paBHO F.
IIpencraBuTh pe3ysbTaT U3MEPEHUS C BEPOATHOCTHIO P=1.

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

A |B C

D E F

1,5 | 15B | 50 xOm

5 kOm

+30rpan

10B

19.BoapT™MeTpOM Ki1acca TOYHOCTH A C IMara30HOM Moka3aHui B u BXogHbIM
conpotusiienueM C npoBoauTcs n3Mepenne HanpsbkeHus. ConpoTHBICHNE UCTOYHUKA
curHana nexuT B auana3one ot 0 no D. Temneparypa Bo3zayxa moxeTt ObiTh 0T +20°C 10 E °C.
TemnepaTypHasi HOTPEUTHOCTh BOJIBTMETPA paBHA MOJOBHHE OCHOBHOM Ha kaxkasie 10°C.
[Toxazanue BosnbT™METpa paBHO F.
[IpencTaBuTh pe3yiabTaT U3MEPEHUs C BEpOSTHOCTHIO P=1.

HcxonHbie JaHHBIE B 3aJaHUM:

A |B C

D

E F

15| 150B | 50 kOm

1 kOMm

+15rpan | 100B

20.Yto Takoe npsMoe usmepenue?
21.Y10 Takoe KOCBEHHOE Hu3MepeHue?

22.HyxHO 71 TPOBOJIUTH pacueT pe3yabTara Ipu MPSIMOM U3MEPEHUH?

23.Hy>XHO 111 IPOBOJAUTH PACUYET PE3yJIbTaTa IIPU KOCBEHHOM U3MEPEHUN?

0,05

0,1/0,05;

mMepenne P mo P=UZ%/R

Uy=100 B;

/0,02;  Ry=20 xOwm;

2.3amava; _m3mepenne P mo P=I*R

llaHo: V: U=300B;
R:  R;=100 xOwm;

Hatn: P Ao 8y,

JlaHo: A: [=2A;

R:  R,=1000 Om;

25. Haitti:  Paaws Do’ o

L5;
0,2;

Iy=2 A;
Ryx=500 Owm;
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5.3amaua: m3Mepenne R, mo R,=R,|| R,

HaHo: R: Rp=10 xOm; §=0,2/0.1; Ry=5 kOm;
R: Ryp=1&OmMm; y=0.2; R,=0,5 kOm;
26, HaTa: Ry A

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

faHo: 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:
HaATU:  cos () yaui Ano 6,

no

27.

28.Kak noBbImaeTcss TOYHOCTh B IUGPOBBIX U3MEPUTENbHBIX TpUOOpax ¢
MUKpoIpoleccopamu?

29.CtpykTypHas cxema MuGPOBBIX YaCTOTOMEPOB.

30.Ha Bxone BepTuKanbHOro otkioHeHus Y 2JIO aeiicTByeT CUHYCOUIalbHOE HAPSyKEHUE.
Ha Bxojzie ropuzonTanbHOro otkjaoHeHus 3J10 nelcTByeT HanpsiKEHHE, MPEICTaBICHHOE B

3aganuu. ['eneparop passeptku IJIO BBIKIIOYEH. Haiitu n3o0pakeHre Ha dKpaHe
9J10.

AY W [\

| / /) \ \

|

f—n
31.Ha Bxone BepTuKanbHOro otkioHeHus Y 2JIO aeicTByeT CMHyCOUIalbHOE HaNPsyKEHUE.
Ha Bxozae ropuzoHTasbHOTO OTKIOHEHUS DJIO AeiicTByeT HaNpsKeHHE, IPEICTaBICHHOE B

y =

3aganuu. ['eneparop paszseptku DJIO BBIKIIOUYEH. Haiitu n3o0pakeHre Ha dKpaHe
9J10.

N O

VA N\ ‘

7 ‘

<
N

*V\A B
lo + Nzr 2t +

32.IIpoBouM IpH HOPMaJIbHBIX YCIOBUSAX MOBEPKY LIU(PPOBOT0 BOJBTMETPA KJIacca TOUHOCTH
2,5/1,5. Pe3ynbrarsl HCOBITAHUN HU(PPOBOTO BOJIBTMETPA B KOHTPOJIBHBIX TOYKAX JHAa30Ha
W3MEpEHUI IpUBEACHBI B TAOIHIIE.

[TpuHATH pemieHne o roJHOCTH nproopa K nanbHel skcryaTanuu — l'ogen/He roaen

KoHTpoJibHBbIE TOYKH ANaNa30Ha u3Mepennii, B 0,000 | 5,000 | 10,000 | 15,000 | 20,000

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

AO0COJIIOTHBIE OTPelIHOCTH, B

33.MIcTOYHUKH MOTPEIIHOCTEN U(POBBIX YaCTOTOMEPOB.
34.ALIIl xo10-UMITyJIbCHBIE, CTPYKTYpPHAs CXeMa, TOUHOCTb, OBICTPOCICTBHE.
35.MIMeeM MarHUTOREKTPUUECKUNA U3MEPUTENBHBIA MEXaHU3M C TOKOM ITOJIHOTO OTKJIOHEHHUS
InmoJiH. 0TKJI., HOMHHAIBHBIM COTIPOTUBIICHHEM OOMOTKH paMKi RpaMkwu, npenenbHbIM
OTKJIOHEHUEM COTIPOTUBIIEHUSI OOMOTKM paMKU OT HOMHUHAJILHOTO 3HaueHUs 00,11, Rpamku .
Paccunrath 3HaueHHEe 100aBOYHOTO CONPOTHBICHNS R106aB 11151 MOTydeHus BOIBTMETPA C
nuanazoHoM nokazanuit 0-Unopm. [IpenenbHoe 0OTKIIOHEHHE 3HAUYSHHsT JOOaBOYHOTO
COIIPOTHBIICHUS] OT HOMHHAJIHHOTO 3HAYCHHS 00, 100aB.
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Haiitu npenenbHoe 3HaU€HNE OCHOBHOM MOIPEIIHOCTH BOJIBTMETPA 00,11, BEI3BAHHOMN
OTKJIOHEHHSIMU CONIPOTUBIICHH Rpamku 1 Rmo0aB 0T HOMUHAJIBHBIX 3HAYCHUH.
Pe3ynbraTsl BHECTH B TaOIHUILy.

36.IMeeM MarHuTORJIEKTPUUECKUN U3MEPUTEIbHBIN MEXaHU3M C TOKOM MOJHOTO OTKJIOHEHHS
InosH. 0TKJI. , HOMHHAJIBHBIM CONIPOTHBIICHHEM OOMOTKH paMKu Rpamku, mpenenbHbIM
OTKJIOHEHHEM CONIPOTUBJICHHUSI OOMOTKH PaMKH OT HOMUHAJIBLHOTO 3HaYeHUS 00,11, Rpamku .
PaccunTaTh 3HaU€HHE IYHTUPYIOLIETO CONPOTUBIICHUS RIIyHTA /171 MOTydeHUs1 aMriepMeTpa
¢ nuarnazonom nokazanuii O-Inopm. [IpenenpHOE OTKIIOHEHNE 3HAYCHUS ITYHTHPYIOIIETO
CONPOTHUBJICHHUS] OT HOMUHAJILHOTO 3HAYCHUS 00, IIYHTA.

Haiitu npenenbHOe 3HaU€HNE OCHOBHOM MOIPEIIHOCTH aMIIEPMETPa §0,I1, BBI3BAHHON
OTKJIOHCHHUSIMU COTIPOTUBIICHUH RpamMku 1 RuryHTa OT HOMUHAJIBHBIX 3HAYEHUN
Pe3ynbpTaTel BHECTH B TaOJIHILY.

InoJn. oTki. | Rpamku | d0,m, Rpamku | O- Inopm | Rmiynra | 80, myHTa | do,n

1MA 1kOm 0,05% 10A 0,05%

37.Ycunurens ¢ MOCIEI0BAaTENbHON OTPULIATENIbHOW 00OPAaTHON CBA3BIO MO HANPSKEHHUIO C

koo unuentom ycuenus Ky = K/(1+Kp), rne K- Homunaneubiii k03 punment ycunenus
COOCTBEHHO YCUJIMTEIS, B — HOMUHAIBHBINA K03 duLmeHT nepeaayun 38eHa 00paTHOM CBA3H.
[IpenenbHbIE OTHOCUTENBHBIE 3HAUEHUSI OTKJIIOHEHUH 0T HOMUHaNIbHBIX 3HaueHuil K u f: 6 K,n
u Op,n yka3zansl B Tabnuue. Halitu HomuHansHoe 3HaueHue Ky u npenensHoe

OTKJIOHEHHE 0T HOMHUHAJBHOT0 3HAYEHMS, BBI3BAHHOE OTKJIOHEHHSIMH OT HOMHHAJIbHBIX
3HA4YeHHUi .0TKJI0HeHHe Ky 0T HOMUHAIBbHOrO 3HaY€HM S, BBI3BAHHOE OTKJIOHECHHSAMH OT
HOMMHAJIbLHBIX 3HAYeHMH .0TKJIOHeHne Ky oT HomuHanbHOro 3Ha4yenus: 0Ky,m,
BBI3BAHHOE OTKJIOHEHUSIMU OT HOMUHAJIbHBIX 3HaueHui K u .

Pe3ynbTarhl BHECTH B TaOIULLY.

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

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

38.MIcTOUHMKY MOTPEIIHOCTEHN pe3yabTaTOB U3MEPEHHUI aHAJIOTOBBIX OCHMIIIOrPagoB.
39.McTOYHMKYM MOTPEUIHOCTEN pe3ynbTaToB U3MEPEHUH HU(POBBIX OCHUIIIOrPadoB.

40.Kak npoBouTCs KaaMOpPOBKA aMILTUTYABI U JUIUTEILHOCTH B ociuiuIorpadax?

41. ALl c 1ByXTaKTHBIM UHTETPUPOBAHUEM, CTPYKTYpHAsi CXeMa, TOUHOCTb, OBICTPOICHCTBHE.
42.Kak npoBOANTCS U3MEPEHUE MIHOBEHHBIX 3HAYEHUN U JUINTEIBHOCTH HCCIENYEMOTO
curHana’?

43.Knacc TOYHOCTH LIUPPOBBIX U3MEPUTEIBHBIX TPUOOPOB?

44 TlorpemHocTb TUCKPETHOCTU U3MEPUTEIBHBIX IPUOOPOB.

45.Metonsl aHasoro-ugpoBoro mnpeodpazosanus (ALIT).

46.ALI1 Bpems-UMITyIbCHBIE, CTPYKTYpHAs CXeéMa, TOYHOCTh, ObICTPOICHCTBHE.

47.ALII yacTOTHO-UMITYJILCHBIE, CTPYKTYpPHAsi CXeMa, TOUHOCTh, OBICTPOICHCTBHE.

48.ALII xogo-uMnyabCHBIE, CTPYKTYpHAs cCXeMa, TOYHOCTh, OBICTPOIEHCTBYE.
49.I'enepaTop pa3BepTKU B aHAJIOTOBBIX ocLmiIorpadax, Ha3HaueHHe, CBOMCTBA, UCTOUHUKU
MTOTPEUIHOCTEM.

50.Yem cucreMaTudeckasi IOrpEeUIHOCTD PE3YyIbTaTa U3MEPEHUS OTIMYAETCS OT CIIy4alHOMN?
51.Yr1o Takoe nOBEpUTEIBHBIN HHTEPBAI U JOBEPUTEIBbHASI BEPOATHOCTD?

52.IIpuBenuTe npuMepsl CUCTEMATUYECKUX U CITy4alHBIX TOTPEIIHOCTEN?

53.IIpumepsl 3aKOHOB PACIIPEAEIICHHS CIIy9aiiHbIX OTPEITHOCTEN: 3aKOH PABHOMEPHOU
IUIOTHOCTH, HOPMAaJIbHBIN 3aKOH .

54.Kak MO>)KHO CyMMHPOBATh HE3aBUCUMBbIE CITy4YallHbI€ BETUYUHbI?
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55.Kakoil BBIBOJI Jie/aeT IeHTpalbHas Ipe/iesibHasi TeOpeMa TEOPUU BEPOSITHOCTEH?

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.AGCOMIOTHAS IOTPEITHOCTh B KJIIACCUYECKON METPOJIOTHH ONPEEINIICTCs WK 0003HaYaeTCs
KaK:
OTBeTHI:
A) X—-Xub) Xu—-XB)=(X-Xn)
Bepwuriii oteT: A,B
2.AOQcCoM0THAs MOTPEIIHOCTD B KJIACCHYECKON METPOJIOrMH 0003HaYaeTcs Kak:
OTBeThI:
A)=(X—-Xn) b)) AB)d
Bepnpiii otBeT: A, b
3.0THOCUTENbHAS MOTPEIIHOCTh B KJIACCHYECKOI METPOJIOTUU 0003HAYAETCS KaK
OTBeThI:
A) = (X - Xu) B) 100¥*A/X (%) B) | Xu - X|
Bepnpsiii otBet: b
4.IlpuBeneHHas MOrPEIHOCTh 0003HAYAETCS KaK:
OTBeTHI:
A) v Bb) Xu — X B) 100*A/XN (%)
Bepnpiii otBeT: A, B
5.3anumute pesynbrar 47,11*10-9B ¢ ucnonab30BaHUEM JTOJIBHBIX WM KPATHBIX €IUHUILL.
OTBeTHI:
A) 47,11 uB b) 47,11 MB B) 47,11 HB
Bepnriii otBeT: A
6.3anuiuTe pe3ynbTar ¢ UCIOIB30BAHUEM KPATHBIX WM JOJBHBIX eAuHUIl: 9,15%106 Om
OTBeTHI:
A) 9,15 xOwm B) 9,15 MOwm B) 9,15 MOM
Bepnwiii otBet: b
7.K snexrpuueckuM (HU3MUECKUM BETMUYMHAM OTHOCSTCS:
OTBeTHI:
A) Tok b) unayktuBHocTts B) naBnenue
Bepnsiii otBeT: A, b
8.Bri6eputre HEBEPHVIO 3anuce orsera.
OTBeTHI:
A) 1=(20,00+0,015)MA;P=1 b) C=(73,4+3,7)n®;P=1 B) L=(5,79+0,125)™mkI '1;P=1
Bepnpiit otBet: B
9.Bri6epute BEPHYIO 3anuce oTBeTa.
OTBeTHI:
A) 6=(57,8+1,34)°C;P=1 b) U=(11,75+0,29)B B) R=(1174+10,15)xOm;P=1
Bepnsiit otBeT: A
10.0OTHOCHTENBHAS TOTPEIIHOCTh 0003HAYAETCS KaK:
OTBeTHI:
A) 0 b) Xu — X B) 6=100*A/X (%)
Bepnsiii otBeT: A, B
11.I1orpenrHocTs pe3yiabTaTa U3MEPEHHs] MOKET COEPKATh CIEIYIOLINE COCTaBISIONINE:
OTtBeTHI:
A) ocHoBHy b) cinyyaitnyto B) 00bekTHBHYIO
Bepnsiii otBeT: A, b
12.Kakue nmorpenHocTy cieAyeT yuecTb Py UCIOIb30BaHUU MYJIbTUMETPOB B PEKUME
M3MEPEHHS HANPSDKEHHS Ha TIOCTOSTHHOM TOKe?
OTBeTsI:
A) unctpymeHTtaibHyto b) okpyrienus B) yactoTHyro



Bepnpiii otBeT: A, b
13.Kiacc TOYHOCTH MTOKA3bIBAECT:
OTBeTHI:
A) IlpenenbHO-AOMYCTUMYIO IPUBEACHHYIO OIPELUTHOCTD
b) MakcuManabHO BO3MOXKHYIO IOTPELIHOCTh B3aUMOJICHCTBUS
B) IIpenenbHO-A0MYCTUMYIO METOUYECKYIO MTOTPEIIHOCTh
Bepuriit otBeT: A
14.0OcHOBHast HOTPEUIHOCTb- 3TO MOTPEIIHOCTD MPH:
OTBeThI:
A) HopmanbHBIX yCIIOBHSIX
B) Pabouux ycnoBusx
B) VYcinoBusx xpaneHus
Bepuriit otBeT: A
15. lononHuTENbHAS TOTPEMIHOCTD — UMEET MECTO IPU:
OTBeTHI:
A) HopmalbHBIX YCIOBUSAX
b) Pabouux ycioBusx
B) VYcnoBusx xpanenus
Bepnwiit otBet: b
16.Y10 MOKeT BbI3BaTh AOMOIHUTENBHYIO OTPEIIHOCTD IPU U3MEPEHUHN HAIIPSIKEHUS
OTBeTHI:
A) Temneparypa
b) CocrosiHue 310pOBbs dKCIIEpUMEHTATOPA
B) HenpaBuibHOoe noakI0YeHHE BOIBTMETPA K UCTOUHUKY U3MEPEHUS
Bepnriii otBeT: A
17.1Ipsimble U3MEpEeHUS:
OTBeTHI:
A) OKCIIEpUMEHTATOP PACIIOIOKEH IPSAMO IEPE]] OTCUETHBIM YCTPONCTBOM CPEACTBA
U3MEPEHUI
b) Pe3ynbrar nosrydaercsi HEMOCPEICTBEHHO U3 ONBITHBIX JAaHHBIX
B) ITorpemHoCTh NPSIMBIX U3MEPEHUN MPSMO-TIPONIOPIIUOHAIBHA H3MEPSIEMON BEIIMUNHE
Bepnsiit otBet: b
18.KocBeHHbIE U3MEPEHMUS:
OTBeThI:
A) DKCIepUMEHTATOP PACOI0KEH HEYJJOOHO OTHOCUTENIBHO OTCYETHOTO YCTPOMCTBA
CpeACTBa U3MEPEHU U BBIHYK/IEH M0JIb30BaThCs BCIIOMOTaTEIbHBIMHU CPEICTBAMH, YTOOBI
OTCUUTATh PE3yJIbTaT

b) Pe3ynbraT HaX0AUTCA HAa OCHOBAaHUU U3BECTHOM 3aBUCHMOCTU MEXAY PE3YJIbTaTAMU
MPSAMBIX U3MEPEHUN U HICKOMOW BEJIMYUHON
B) PesynbraT n3mepeHus o0s3aTeIbHO CPABHUBACTCS € PE3YIbTATOM 00Jiee TOUHOTO

CpEICTBA U3MEPEHUH
Bepnpsiit otBet: b
19.EnuHCTBO M3MEPEHUH 3TO:
OTBeThI:
A) Bce U3MepeHus IPOBOAAT OJHUM U TEM e Nprudopom;
b) u3Mepenus mpoBOISAT B OJHOM MECTE;
B) pe3ynbTaThl H3MEPEHHI BRIPAXKEHBI B IPOU3BOJIBHBIX €IMHHUIAX (DU3UICCKUX BEITUYHH,
I') pe3ynbTaThl U3MEPEHUI BBIPAXKEHBI B y3aKOHEHHBIX €IMHUIIAX U3MEPEHUI;
J1) mOrpemHOCTH U3MEPEHHNI YKa3aHbl 0053aTeIbHO B a0COIIOTHOU popMme.
Bepnsiii otet: I'
20.K kakomy BHY U3MePEeHH MOKHO OTHECTH U3MepPeHHe BOJIbTMETPOM HANPSIKEHHUSI:
OTBeTsI:
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A) mnpsiMmoe;

b) xocBenHnoe;

B) coBokymHoe;

I') coBMecTHOE;
Bepuriit otBeT: A

II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku evinonneHus 3uanus: OTBETHI BBIIIOJIHEHBI B paMKax "MPOBUHYTOr0"
ypoBHsi. OTBETHI JTaHBI BEPHO, YETKO CHOPMYIMPOBAHHBIE OCOOCHHOCTH PAKTUYCCKUX PEIICHHUH

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evlnoninerus 3Hanus: OTBETHI BBHITIOJIHEHBI B paMKax "0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbl BEPHO. B yacTu Martepuana ecTh He3HAUUTEIbHBIC
HEJIOCTATK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OTBEThI BBIIIOJIHEHBI B paMKax "moporosoro”
ypoBHsi. OCHOBHas 4acTh 3aJJaHUs BBITIOJIHEHA BEPHO.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi sHanus: OTBETHI BBITIOIHEHBI IPEUMYIIISCTBEHHO
HEIPaBUIILHO

1I1. IIpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWU CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISFOIINX.
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