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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-6 CriocoGeH mpoBOIUTE U3MEPECHHS JICKTPUUECKUX U HEAICKTPHUICCKUX BEIIMUNH
OPUMEHHUTEIBHO K 00bEeKTaM Mpo(ecCHOHANBHOM NesITeIbHOCTH
NJI-1 BeiOupaet cpenctBa u3MepeHusi, IPOBOJUT U3MEPEHUS IEKTPUUECKUX U
HEDJICKTPUYECKUX BETMYMH, 00pabaThiBaeT pe3yabTaThl U3MEPEHUN U OLICHUBAET MX
MOTPEIIHOCTh

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

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

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

BPC aucuunjanubl

4 cemectp

Beca KOHTpOIBbHBIX MepoNIpusATHil, %

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

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

Cpox KM: 4 8 12 16 11 13 14 15

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

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

OO0m1as XxapakKTepUCTUKA aHATIOTOBBIX
DIIEKTPON3MEPHUTETBHBIX YCTPONCTB

OO0m1as XxapaKTepUCTUKA aHATIOTOBBIX
DIIEKTPON3MEPHUTETBHBIX YCTPONCTB

OO61mas xapakTepucTuKa HHU(PPOBBIX
HIIEKTPOU3MEPUTENIbHBIX YCTPOUCTB




OO6m1as xapakTepucTruka UG pPOBBIX
AJIEKTPOU3MEPUTENIBHBIX YCTPOUCTB

N3MepeHne TOKOB U HaNpsHKEHU I

N3MepeHne TOKOB U HaNpsHKEHU I

N3mepenne napameTpoB LEeil
MOCTOSIHHOTO U MEPEMEHHOT0 TOKa

N3mepenne napameTpoB LETei
MOCTOSIHHOTO U MIEPEMEHHOT'0 TOKa

H3MepeHHe MOINHOCTHU U SHEPTHUU

N3mepeHne MOIHOCTH U SHEPIUU

HccnenoBanue (opMbl CUTHAIOB

HccnenoBanue (OpMbI CUTHAIOB

N3mepenne yacToTsl U yria casura ¢as

N3mepenne yacToTsl U yria casura ¢as

Bec KM:

15

10

10

10

15

10

15

15

$O6m1as yacts//1s1 MPOMEKYTOUHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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, | 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
MOTPEIIHOCTH U3MEPEHUH,
knaccudukanus, Gopmer
HOPMHUPOBAHHUS, CIIOCOOBI
OLICHKH ITOIPEIIHOCTEN
U3MEPEHUN

00LIYI0 XapaKTepUCTHUKY,
IIPUHLIMII JEICTBYS,
KOHCTPYKLIHMIO aHAJIOTOBBIX U
U (HPOBBIX
ANEKTPOU3MEPUTETBHBIX
YCTPOMICTB

YMers:

9KCILTyaTUPOBATh CPEIACTBA
U3MEPEHHI B COOTBETCTBUU
C MX Ha3HAYEHHUEM U
TEXHUYECKUMU
XapaKTepUCTUKAMU
OLIEHUBATh MOTPEIIHOCTH
pe3yJIbTaTOB U3MEPEHUN
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 JIsl U3MEPUTEIBHOTO Mprbopa

| Kitacc TouHoCcTH | Juanaszox | ITokazanue | IIpenenbHO- | IIpenenbHO-
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o MoKa3aHui JTOTTYCTHMOE JIOIyCTUMOE
OTHOCHUTEIFHOM 3HaYCHHE 3HaYCHHE
MOTPEIIHOCTH OCHOBHOM OCHOBHOM
a0COFOTHOM OTHOCHUTEIILHOM
MOTPETTHOCTH MOTPETTHOCTH
1.0 100B 50B

4.Haiitu npeienbHO-A00yCTUMBIE IOTPEMIHOCTH JUIsl ©3MEPUTEIBHOTO TpHOopa

[IpenenpHo- IIpenenbHo-

OITYCTHMOE OIyCTHUMOE
Kiacc Junanazon Aoy N e .

. | IlokazaHue | 3HaYEeHNE OCHOBHOHN | 3HAUeHHE OCHOBHOMN

TOYHOCTH | ITOKa3aHUH o o

a0COJIIOTHOH OTHOCHUTEIBHOMN

MOTPEITHOCTH MOTPEITHOCTH
1,0/0,5 100B 50B

5. BoapT™MeTpoMm kiacca TOYHOCTH A C IMAa30HOM IOKa3aHui B v BXOHBIM
conpotusieHneM C npoBoauTcs u3MepeHue HanpspkeHus. ConpoTuBIIEHUE
HMCTOYHHMKA CUTHANA JexXUT B Auana3one ot 0 go D. Temneparypa Bo3myxa
MoskeT ObITh 0T +20°C 1o E °C. TemnepaTypHas MOrpenIHOCTs BOJILTMETPA
paBHa nojoBuHe ocHOBHOH Ha kaxkaple 10°C. [loka3anue BoiabTMeTpa paBHo F.
[IpeacraBuTh pe3ynbTaT U3MEPEHUS C BEPOSITHOCThIO P=1.

HcxonHple manHble B 3alaHUU:
A |B C D E F
0,5| 10B | 20kOm | 1kOm | +60rpan | 5B

6. BonbTMeTpoM Kilacca TOYHOCTH A ¢ IMana3oHOM Noka3aHui B u BXO1HBIM
conpotuBiieHueM C TpoBOAUTCS U3MepeHue HanpsokeHus. ConmpoTuBIIeHNE
MCTOYHMKA CUTHAaJIA JIeXUT B auana3one ot 0 no D. Temneparypa Bo3yxa
MoxkeT ObITh 0T +20°C 1o E °C. TemnepaTypHasi OrpenIHOCTh BOJIBTMETPA
paBHa MoJiIoBUHE OCHOBHOM Ha kaxJble 10°C. Iloka3anue BoabT™MeTpa paBHo F.
[IpencraBuTh pe3yabTaT U3MEPEHUs C BEpPOSTHOCTHIO P=1.

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

7. BonbTMETpOM KJlacca TOYHOCTH A ¢ JUANa30HOM TMoKazaHuii B 1 BXOMHBIM
conpotusieHueM C npoBoauTcs U3MepeHne HanpskeHus. ConpoTUBIIEHNE
WMCTOYHHMKA CUTHANIA JexXUT B Auana3one ot 0 go D. Temneparypa Bo3zmyxa
MoxkeT ObITh 0T +20°C 1o E °C. TemneparypHast MOTpelrHoCTh BOJIbTMETPA
paBHa nojoBuHe ocHOBHOI Ha kaxkasle 10°C. [loka3anue BoiabTMeTpa paBHO F.
IIpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSATHOCTHIO P=1.

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

8. BOJ'IBTMCTpOM Kjacca TOYHOCTH A ¢ JHalla30HOM NokKazaHuil B 1 BXOOHEIM




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 OCHOBHOM Ha kaxkaple 10°C. Iloka3zanue BoabT™MeTpa paBHo F.
IIpencraBuTh pe3yibTaT U3MEPEHUs C BEPOATHOCThIO P=1.

HcxonHple faHHbBIE B 3aJaHUH:

A | B

C

D

E

F

4,01 10B

1 MOMm

10xkOm

+30rpan | 1

0B

9. BonbTMETpOM KJ1acca TOYHOCTH A C IMANa30HOM IMOKa3aHuii B v 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 nojoBuHE 0CHOBHOM Ha kaxkaple 10°C. [loka3anue BoapT™MeTpa paBHo F.
[IpencraBuTh pe3yabTaT U3MEPEHUs C BEPOSTHOCTHIO P=1.

HcxonHble faHHbBIE B 3aJaHUH:

A | B

C

D

E

F

15

150B

50 kOm

1 kOm

+15rpag

100B

10. BoapTMETpOM KJTacca TOYHOCTH A C IMANIa30HOM IMOKa3aHui B v BXOIHBIM
conpotusieHueM C npoBoauTcs usMepeHue HanpspkeHus. ConpoTuBIIeHUE
HMCTOYHHMKA CUTHANIA JexkUT B Auana3one ot 0 1o D. Temneparypa Bo3myxa
MoskeT ObITh 0T +20°C g0 E °C. TemnepaTypHas MOrpenIHOCTh BOJIBTMETpPA
paBHa nojoBuHe ocCHOBHOH Ha kaxkaple 10°C. [loka3anue BoiabTMeTpa paBHo F.
[IpeacraBuTh pe3ynbTaT U3MEPEHUs C BEPOSITHOCThIO P=1.

HcxonHble TaHHBIE B 3aJaHNUH:

A |B |C D E F
1,0 | 5B | 500 kOm | 5 kOm | +50rpan | 3B
11.

BoseTmeTpoMm Kitacca TOUHOCTH A € IMana3oHOM MoKa3aHuid B 1 BXOAHBIM

conpotusiieHneM C npoBoauTCs U3MepeHne HanpskeHus. ConpoTUBIIEHNE
HMCTOYHHMKA CUTHANIA JexXUT B Auana3one ot 0 1o D. Temneparypa Bo3myxa
MoxkeT 0bITh 0T +20°C 1o E °C. TemneparypHast OrpelIHOCTh BOJIBTMETPA
paBHa nojoBuHe 0CHOBHOH Ha kaxkaple 10°C. [loka3anue BoiabTMeTpa paBHO F.
IIpencraBuTh pe3yabTaT U3MEPEHUS C BEPOSTHOCTHIO P=1.

HcxonHble TaHHBIE B 3aJaHUH:

A | B

C

D

E F

15| 15B

50 kOm

5 kOm

+30rpan

10B

12.HaiiTu 3HaYeHMs JOMOJHUTEIBHBIX (TEeMIEpaTypHbIX) a0COTIOTHON U
OTHOCHTEJILHON MOTPEMHOCTEN

Knacc
TOYHO
CTHU

Huanas
OH
MoKasa
HUHU

Tlokaza
HHUE

Koadduir
WEHT
BIIMSIHUSA
Temrepar
YPBI,

%/10 rpag
C

Jlmara3on
BO3MOXKH
BIX
3Ha4YCHUH
TeMIiepat

YPp®L,
rpan C

[IpenenvHo-
JIOITyCTUMOE
3HAYEHUE
JIOTIOTHUTE
bHOMU
(Temnepatyp
HOI)
abCOIIOTHOM

IIpenenbHo-
JOIyCTUMOE
3HaYeHHUE
JIOTIONTHUTE
BHOM
(Temnepatyp
HOW)
OTHOCHUTEIIbH

9




MOrpCuIHoOCT
"

on
MOTPELIHOCT
u

1,0

0-100B

50B

+/-1,0

0-40

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

IIpenensHoO-
[IpenenvHO- pedl
JIOITYCTHMOE
JTOTTYCTHUMOE
Koadhdur | JAwmamazon 3HAYCHHE
3HauYCHUE
HEHT BO3MOYH JTOTIOJTHUTE
Jlmarma3 JIOTIOJTHUTETT N
Kiacc BJIMSTHUS BIX o bHOM
OH ITokaza . | bHOU
TOYHO TeMIiepar | 3HaAYCHHH (Temmepatyp
MoKasza | HHE (Temmeparyp .
CTH . YpHI, TeMIrepaT . HOIA)
HUH i HOM)
%/10 Tpax | yphl, . | OTHOCUTENBH
a0COIIOTHOH |
C rpan C ot
MOTPEIIHOCT
" TIOTPETITHOCT
u
0,5
0-10B 5B +/- 0,5 10-35

14.HaiiTi 3Ha4YeHuUs AOMOJIHUTENBHBIX (TEMIEpaTypHbIX) aOCOMIOTHOM U
OTHOCHUTEJILHON MOTPEMIHOCTEN

IIpenenbHo-
[IpenenbHo- pea
JIOITYCTHMOE
JIOITYCTHUMOE
Koadpour | [nanazon 3HAaYCHHE
3HAYCHHE
HEHT BO3MOXKH JTOTIOTHUTE
Jlmara3 JIOTIOJTHUTET N
Kiracc BIIMSTHUS BIX N BHOM
OH ITokaza . | bHOU
TOYHO TeMmrepar | 3HauCHHU (Temnepatyp
IoKas3a | HHE (Temmeparyp .
CTH . YpHI, Temrepar . HOI)
HUH i HOM)
%/10 Tpax | yphl, . | OTHOCUTENBH
a0COIIOTHOH |
C rpan C on
MOTPELIHOCT
" MOTPEITHOCT
u
0,2
0-20B 10B +/-0,2 15-50

15.Haiitn 3HaYeHMs JONOJHUTEIbHBIX (TeMIepaTypHbIX) a0COIIOTHON U
OTHOCHTEJILHON MOTPEMHOCTEN

IIpenensro-
[IpenenbHo- ped
nomyerivoe | ACTYCTAMOE
Koadpour | [nanazon M 3HaYEHHE
3HAYEHUE
HEHT BO3MOXH JIOTIONTHUTE
Jwnanas JIOTIOJTHUTEN N
Knacc BIIUSIHUSA BIX N bHOU
OH ITokasa . | pHOHM
TOYHO TeMmrepar | 3HauYCHHUH (Temnepatyp
1oKas3a | HHE (Temmeparyp .
CTH . YpHI, TeMIIepaT N HOW)
HUH o HOM)
%/10 Tpax | ypsl, . | OTHOCHUTENBH
abCoNIOTHOM | .,
C rpag C oM
MOTPEITHOCT
" MOTPELIHOCT
u
0,1
0-1B 0,5B +/-0,1 10-40

Onucanue MKaJbl OLICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuku 6blnoIHe s 3Hanus: Bce OTBEThI BEpHBIE U TOYHBIE.
He3HaunTenbHbIC TIOTPEITHOCTH B MPEICTABICHUH PE3YJIbTaTOB

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku evinonneHus 3uanus: OIUH U3 OTBETOB HEBEPHBIN.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 6blNOJIHeHUs: 3HaHus: JIBa OTBeTa HEBEPHBIE.

Oyenka: 2
Onucanue xapakxmepucmuku 6blnoaHeHUs 3Hanus: 3 1 00Jee OTBETOB HEBEPHBIC.

KM-2. KontpoJsibHoe 3aaHue 2

®opmsl peauzanuu: IIposepka 3aganus

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B bPC: 10

IIpouenypa mnpoBegeHMs KOHTPOJBLHOro MepomnpusaTus: KoHTponbHOE MeponpusaTHe
IpEeHA3HAYEHO JUIsl OLIEHKH JOCTH)KEHUs OO0y4arolMMUCS 4acTH 3aIUIAHHPOBAHHBIX PE3YJIbTaTOB
o0y4yeHMsl 10 JUCLMIUIMHE W 3Tana (OpPMHPOBAHUS 3alUIAHUPOBAHHOM KomreTeHuuu. IIposepka
BBITIOJIHAETCS. B TEYEHUM S5 JHEH ¢ MOMEHTa caauu paboThl cTyAeHTOM. CTylneHThl MHCbMEHHO
peliaT J1Ba HMHIUBUIYaJbHBIX KOHTPOJIBHBIX 3aJaHHs Ha MpakTHUYecKue HaBblku. I[Ipu
odopmieHnn TpedyeTcs MPUBECTH TEOPETHUECKOE 000CHOBAHNE BHIOPAHHOTO BapUaHTA PELICHHUS.

Kpartkoe cogepxanue 3a1aHusi:
KoHTpoJsibHOEe MeponpusiTHe HANPABJIECHO HA OLIEHKY OCBOCHHUSI KOMIIETEHIUI 110
BOIIPOCaM, CBSI3aHHBIM ¢ TeMoil “IIpsiMble 1 KOCBEeHHBIEC H3MepeHust”.
3ananue K31-N. 3anjanune Ha npsiMoe u3MepeHue ¢ OJHOKPATHBIM HA0JII0IeHHEM C
HCIOJIb30BAHMEM AHAJIOIOBBIX U IM(POBBIX CPEACTB H3MEPEHHIA.
3aganue K32-N. 3aianne Ha KOCBeHHOe U3MepeHHUe ¢ OJHOKPATHBIM HA0JII0/IEeHUEM C
HCIOJIb30BAHMEM AHAJIOTOBBIX U IM(POBBIX CPEACTB H3MEPEHHIA.
OTBeTHI 3aMKUCHIBAIOTCS B YCTAaHOBJICHHOU popme.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OOUIYI0 XapaKTEepHUCTHUKY, 1.YUto Takoe npsimoe nusmepeHue?

IMPUHIHUIT HeﬁCTBHH, KOHCTPYKIHUIO

2.YT10 Takoe KOCBEHHOE H3MepeHue?

AHAJIOTOBBIX U U (dpOoBBIX 3.HyxHo 511 pOBOAMUTH pacueT pe3yibTara MIpH MpsiMOM
AIIEKTPOU3MEPUTEIBHBIX nu3MepeHun?
YCTPOMCTB 4.Hy>XHO 1 IPOBOANTH PacyeT pe3ybTara Ipu
KOCBEHHOM M3MEpEeHNN?
5.Kax cBs13aHa TOUHOCTB PE3yJIbTATA C U3MEPSIEMBIMU
BEJIMYMHAMHU IIPU NIPSIMOM U KOCBEHHOM HU3MEpPEHUN?
YMeTh:  Npou3BOAUTH  BBIOOP 1.3apanue K31-1.
CPEICTB U3MEpEeHU B U3MepeHue HANIPSKeHU sl

3aBHCHUMOCTH OT XapaKTEpUCTHK
UCCJIEyEMBIX BEJINYHMH

flaHo:V:  U,=250 B; ;=100 gen; «,,.~87.2; y=0,5: ¥ =0,5%/10°C;
I'pynma CH - 4; _R,,=500 xOwm; Ry =0-10 xOMm
HaATU:  2) Upsys Apgi Ap i P2 = 1

§) Uusn,nonp; Ag; p;[ =1
2.3aganne K31-2.
H3MEPCHUE HANIPAKCHUA
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aHo:V:  U,=10B:; 0,02/0,005:; Uy=2B;
81, = (0,02/0,01) % / 10°C; 85y = (0,02/0,005) % / 10%U,;
Ry =1MOwm; Rpp=0-100 Om
HaiTu:

3.3aman
H3MepeHne Toka

NaHo:A:  [x=10 A; @, =50 perm; o, =45,6; y=1.5; y_.‘erO,S%/lO"C;
I'pymma CH1-4; R,=10m; R,,~=0-1000m
HainTn:
a) Ly JAN Y P:l =1;
@) lnan,nonp; An; P:| = 1;
4 3ananue K31-4.
H3MEPECHUE HANIPAKCHUA

Ui=30 B; ¥=0,2; ;=60 nen; t4r=52.4; ¥,,:=0,2%/10°C;
faro:V: I'pymna CH - 3: _R.,=50 xOMm; Ry (0-0,15) kOm

Hatry: 8) Uysps Bp i By i Pz = 1

6) UE!SM nonp: An: Pl =il

5.3aganne K31-5.
U3MepeHue HATIPSKeHUsl

U,,=200 B; 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

Haitu: ) Upsyis B Bpwi P2 = 15
6) UHSanonp: An; PJ — 1:

6.3aganne K31-6.
H3MepeHne ToKa

Dano:A:  1,=200 MKA; [x=100 MKA; 0,1/0,02; t,;,,= 40°C;
67,6=(0,1/0,05)%/10°C; &7 1~(0,05/0,02)%/10%U .;
R,4=250 Om; R, = 0-750 kOMm
Hantu: Q)  f—-" An,s; An.n; P;( =1
6.) 11;31«1,nor;p; Ap, P;l =1,
7.3ananme K31-7.
H3MEPCHUE HANIPAKCHUSA
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'pynma CH — 4; R=10 kOM; R, ;= 0-10 Om

Haitn: _?:) Unsms An,s; An.ﬂ§ PJ =1
0) Uyisymomws Ars Pz = 15
8.K32-1.
mMeperre P mo P=U?/R
NlaHo: V: Ug=300B; 0,1/0,05;  Ux=100 B;

R: R;=100 xOm; 0,05/0,02; Rx=20 xOwm;

Haiitu:  Ps Ao 6,
9.K32-2.
2.3amava; _msmepenne P mo P=I’R
JlaHo: A [=2A; 1,5; =2 A;
R: R=1000 Om; 0,2; Ry=500 Om;
HauTtu: Pnzm; An,o; ﬁn,u
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;
Haiitn:  Susw Aol Gno
11.K32-4.
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4.3agaua; _ mamepenne P mo P=U%/R

flaHo: V:  U,=30B: 0,1/0,05; Ug=10B;
R: R=10 xOm; 0,05/0,02; Ryx=5,0 kOMm;
Haiitin: Pan: B 8,
12.K32-5.
5.3agaua: wm3Mepenne R, mo R,=R;|| R,
Nano: R:  R,=10xOm; 6=0,2/0.1; Ry=5 kOm;
R: Ri=1 xOn; ¥=0,2; R;=0,5 kOm;
Haiti: Ry 8.0 64,
13.K32-6.
6. 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
14 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;

HaiTu: Pl Bpol 8o

Onucanne MKAJbI OIlEHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonanenus 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" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE AJIs perieHus 3a1a450

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" 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
NpeHAa3HAYCHO I OLIEHKH JIOCTH)KEHUS OOy4aroIIMMUCS YacTH 3aIlUIaHUPOBAHHBIX Pe3yJIbTaTOB
oOydeHus Mo AMCUMIUIMHE U 3Tana (GOpMUPOBAHHUS 3allslaHUPOBaHHON kommneTeHuuu. [IpoBepka
BBITIOJIHSCTCS B TEUEHUH 5 THEH ¢ MOMEHTa c1a4u pabOoThI CTYIEHTOM.

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

CBSI3aHHBIM C TeMOH ‘“AHAJIOroBBIE U3MEPHUTENbHBIE TPHUOOPHI”.
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NunuBryanbHOE 3a1aHUE COCTOUT U3 IBYX BOIPOCOB HA 3HAHUS U OJHOTO BOIIPOCA Ha
YMEHUS.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METOABI U OCOOEHHOCTHU 1.Kak paznuuaroTcst METPOJIOTHYECKUE XapaKTEPUCTUKU
U3MEPEHHS  JJICKTPUYECKUX U AJIEKTPOMEXAHMYECKUX U JICKTPOHHBIX aHAJIOTOBBIX
HEIJIEKTPUUECKUX (busznueckux M3MEPUTENBHBIX TPHOOPOB?

BEJIUYMH 2.Kako# cucTeMbl UCIIOJIb3YETCS DJIEKTPOMEXaHUUECKU I

M3MEPUTENBHBIN MEXaHU3M KaK COCTaBHAs YacTh
ANEKTPOHHOTO aHAJIOIOBOTO U3MEPUTENBHOTO nprudopa?
3.Kakue oCHOBHBIC METPOJIOTHUECKUE XaPAKTEPUCTUKHI
AIEKTPOHHOTO BOJIBTMETPA aMILIUTYHOTO 3HAUCHUS?
4.Kakvie OCHOBHBIC METPOJIOTHYECKHIE XapaKTEPUCTHKH
ANEKTPOHHOTO BOJIBTMETPA CPEIHEBBITPSIMIIEHHOTO
3Ha4YEHUS?

5.Kakue oCHOBHBIE METPOJIOTUYECKUE XAPAKTEPUCTUKH
AJIEKTPOHHOTO BOJIBTMETPA CPEIHEKBAAPATHICCKOTO
3HAYEHUS?

6.Kakyro morpenrHocTs onpeaesnseT KjIace TOYHOCTH
aQHAJIOTOBOTO U3MEPHUTEIHLHOTO TIprbdopa?

7.Kakomy 3Ha4eHHIO H3MEPSIEMOT0 CHUTHaIa
MIPOITOPIIMOHATBHEI IOKA3aHUSI SJICKTPOHHOTO
BOJIbTMETPA AMILTUTYJHOTO 3HAUYEHUs?

8.KakoMy 3HaYCHHIO H3MEPSIEMOTO CHTHAIA
MIPOTNOPLIMOHANIBHBI IOKA3aHUSI 3JIEKTPOHHOTO
BOJIBTMETPA CPEAHEBBITPSIMIICHHOTO 3HAYCHHSI?
9.Kakomy 3Ha4eHHIO H3MEPSIEMOT0 CHUTHaIa
MIPOITOPIIMOHATBHEI IIOKA3aHUSI SJICKTPOHHOTO
BOJIbTMETPA CPEAHEKBAAPATUIECKOTO 3HAUCHUS?

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 evinonneHus snanus: OueHka "Xopouo" BHICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 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 evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-4. KontpoabHoe 3aganue 4

®opmbl peaausanun: [Iposepka 3aganus
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
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Bec koHTpOobHOrO0 Meponpustusi B BPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOrO MeponpusaTusi: KOHTponbHOE  MeponpusiThe
npeaHa3Ha4dYCcHoO JI1 OLCHKU HOCTUKCHUA O6y‘-IaIOH_[I/IMI/IC$I 4JaCTU 3alVIaHUPOBAHHBIX PE3YJIbTATOB
o0y4yeHMsl 10 JUCLMIUIMHE W 3Tana (OPMHPOBAHUS 3aIUIAHUPOBAHHOM KommeTeHuuu. IIposepka
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.

KoHTposbHbIe 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 3HaUeHUEe KO3 PuImeHTa oTkioneHus no 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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4.Ha Bxoje BepTukaibHoro otkiaoneHus Y 3J10 aeicTByeT cuHycoOnaalIbHOE
HanpspKEeHUe.

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

Haiitu nzo0paxxenue Ha sxkpane IJ10.

A

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

Ha Bxoae ropuzonTasibHOro oTKIOHEHUS DJIO neiicTByeT 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 Bxozae ropuzonTasibHOr0 OTKIOHEHUS DJIO neficTByeT 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 ropusonTansaoro otkioneHust JIO neiicTByeT HanpsKeHue,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3zepTku DJIO BBIKIIOYEH.

Haiitu n3ob6paxkenue Ha sxpane DJ10.
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8.Ha Bxoxe BepTukanbHOro oTkJIoHeHUs Y DJIO aeiicTByeT CUHYCOUIalIbHOE
HaIpshKEHUE.

Ha Bxone ropuzoHTanbHOro otkioHeHus: JJI0 neicTByeT HalpsKEHUE,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3zepTku DJIO BBIKIIOYEH.

Haiitu n3obpaxenue Ha s3xpane DJ10.

L

VL |

.O o T ‘/ T |

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

Ha Bxonae ropusonTtanbaoro otkioneHus 3JIO neiicTByeT HanpsKeHUe,
MpeACTaBIeHHOE B 3aAaHuu. [ 'enepaTop pa3zepTku IJIO BBIKIIOUYEH.

Haiiti n3o0paxkenue Ha sxkpane IJ10.

x( ,

/ % [
jﬁ >\ T \:7'2 ;
|

10.Ha Bxozne BepTukanpHOro otkiaoHenus Y JJIO neictByer
CHUHYCOM/IaJIbHOE HaIPsSKEHUE.
Ha Bxozae ropusonTansHoro orkiioneHus JJI0 neicTByeT HanpsKeHue,

MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3sepTku DJIO BHIKIIOUYEH.
Haiitu nzo0Opaxkenue Ha sxkpane DJ10.

T

%f \‘\ ‘//\\\ /t |
\J N i

‘ K
L e
X
AA» - i AN }/z_\, “ j
) 7, P [ 27 ;

11.Ha Bxoae BeptukansHoro otkionenus Y 2JIO nelictByer
CUHYCOUJIAJIbHOE HAPSDKCHHE.

Ha Bxoge TOPU30HTAJIBHOI'O OTKJIOHCHU A 9J10 HeﬁCTByeT HaIps’KCHUC,
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npeacTaBieHHoe B 3aaaHuu. ['eneparop paszseptku DJIO BBIKIIIOYEH.
Haiitu nzo0paxxenue Ha skpane DJ10.

N A A

‘ /'/ \ / \ ]

[ \ 7 :

NVAVANIE 23
b \\7

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

Ha Bxone ropuzontanbHoro otkioHeHust 3JI0 neicTByeT HanpsHKeHue,
MpeACcTaBiIeHHOE B 3aAaHuu. [ 'enepaTop pa3zepTku IJIO BBIKIIOUYEH.
Haiitu n3obpaxenue Ha s3xpane DJ10.

N

\/‘\ /\\
\ 76N L
>

b %<

13.ITpoBoAMM NIPH HOPMATBHBIX YCIOBHUSIX MOBEPKY LHU(PPOBOTO BOJIETMETPA

kiacca touynoctu 2,0/1,0. Pe3ynbraThl HCHIBITAHUI UPPOBOTO BOJIBTMETPA B

KOHTPOJIHBIX TOYKAX JMara3oHa H3MEPEHH PUBEICHbI B TAOJIHUIIC.
[IpuHATH perienne o roJHOCTH MpUOOpa K JalbHEN HKCIUTyaTalluK —

T'onen/He roaen

H3MepeHuii, B

KOHTpOJ’ILHLIeTO'{KI/I)II/IaHa30Ha 0,000 7,500 15,000 22,500 30,000

H3MepseMoil BeTuuuHbl, B

AeHCTBRTEILHOE SHATCHHE 0,221 | 7.479 | 15,219 | 23.076 | 30,534

A0CoJII0THBIE OTPenTHoCcTH, B

BreiBOa:
14.ITpoBoAMM IIPH HOPMAJIBHBIX YCIOBUSIX MOBEPKY IIU(PPOBOTO BOJIBTMETPA

Ki1acca TouHoctH 2,5/1,5. Pe3ynbTaThl HCbITaHU#l IH(PPOBOro BOIBTMETPA B
KOHTPOJIBHBIX TOYKaX JHara3oHa N3MEPEHUH PUBEICHBI B TAOIHIIE.

[IpuHATH perieHue o roJHOCTH NMpUOOpa K AaibHEN dKCITyaTalluu —
I'onen/He rogen

u3MepeHuii, B

KoHTpoabHbIe TOUKH AUATIA30HA 0,000 | 5,000 | 10,000 | 15,000 | 20000

H3MepsieMoil BeTu4uHbl, B

JleicTBUTENLHOE 3HAYEHUE 0,171 | 5,283 | 9,739 | 14,781 | 19,689

A0COJIIOTHBIE OTPelIHoOCTH, B

BriBOa:
15.3mepenne HanpsiKeHHs! TPOU3BOAST MPU HOPMAJIBHBIX YCIOBHSIX JIBYMSI
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BOJITMETPaMH, BKJIIOUEHHBIMH MapaiiesibHo. OnuH BoasT™MeTp V1
OTEUYECTBEHHOT'O ITPOU3BOJICTBA ¢ 0003HAYCHHUEM KJIacCa TOYHOCTH
nocpezacteom ¢/d. Ipyroit BomsT™MeTp V2 3apyOeKHOT0O MPOU3BOCTBA C
yKa3aHUEeM IpeIeNbHO JAOMYCTUMOM aOCOMIOTHON MOTPEIIHOCTH :
+(a%/100%) ot X+ bx(, rne X —nokazanue sonemmempa; -Kk6aunm
(3Hauenue Maaoue2o 3Havawe2o paspsaoa Omc4emHo20 YCmpoucmea
sorvmmempa). Ilokazanus BoasT™MeTpoB UL, U2; 3nauenus ¢/d, Ukon; au b
npuBe/ICHbI B Ta0nuie. [lokazanus BOJIBTMETPOB Pa3IMUHbI BCICACTBHE
HaJIM4YUs UHCTPYMEHTAJIBHBIX NorpenHocTeil. OnpeaenuTs J0IyCTUMO JIU
JTAHHOE PACXOKICHHE MMOKA3aHNU, BEI3BAHHOE MOTPEIIHOCTSIMH BOJIBTMETPOB.

Uxon 0 Ul u2 PacxosxeHne nokasanui
c |d |g a% blg B B
1,0/05]10,000 |15 |5]5,281 5,103

[IpenenvHas norpemHocTs | [IpenenpHas
V1 HOTPEIIHOCTh V2
B B

Pacxoxxnenue
JTOTTYCTHMO

OnucaHue MKAJbI OlleHUBAHUS:

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

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "Xopoo" BBICTABIIAETCS €CIIN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITH 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-S. 3amuTa Ja6oparopHoii padors! 1

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOILHOr0 MeponpusaTHs: KomiokBuym

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa  mnpoBeaeHUsi  KOHTPOJIbHOro  Meponpusitusi:  CTyIeHTbl  BBIOJIHSIOT
UHIMBUYyalIbHOE 3a7aHue 1o JjabopatopHoit pabore "Nel. M3mepenune Hanpsbkenuid". Ha
OCHOBaHUU MOJIYUEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX MOJArOTaBIMBAETCS M MPEJOCTaBIsSETCS Ha
3alIUTy OTYET O BBINOJHEHMHM paboThl. B paMkax 3amuThl OLIEHWBAETCS MPABUIBHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, KOPPEKTHOCTh 3alMCH OTBETOB U BBIBOJIOB. Kpome Toro, olieHHBaeTcs
IIOJIHOTA OTBETOB HAa TEOPETUYECKUE M NPAKTUYECKUE BOMPOCHL. 3alIUTa MPOBOAUTCS OJHUM
npenogaBareneM. Bpems 3auiuTsl coctapiseT He 6osee 15 MUHYT Ha ogHOTrO YenoBeka. Ha 3amury
IIPEJICTABIISIETCS BBIIOJHEHHBIA HHANBUYaAJIbHBII OTYET.
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Kpatkoe cogep:xanue 3aganus:

JlaGopaTtopHast padora 1.
Bonpocsl, 3ananus.
1.IIpuHImn aeiicTBUS 3JIEKTPOHHBIX aHAJIOTOBBIX BOJIbTMETPOB MEPEMEHHOTO HAPSIKEHUSI.
2.  Jlau BonbT™eTp co mkanoi 0 — 30 B, kimacc 1,0. HaliTu morpenrHoctd OCHOBHYIO
peIeIbHO-A0MYCTUMYIO a0CONIOTHYIO ¥ OCHOBHYIO MIPEAEIbHO-JOIYCTUMYIO
OoTHOCUTENbHYIO u3Mepenus U= 25 B?

Han BonmbTMeTp co mkanoi 0 — 200 B, kimace 0,5/0,2. HaiiTi morpemHocTd OCHOBHYIO
npeenbHO-I0NYCTUMYIO a0COMIOTHYIO M OCHOBHYIO IIPEAEIbHO-A0NYCTHMYIO
oTHocutenbHyto n3mepenus U= 100 B?

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TOTPEIIHOCTH H3MEPEHHIA, 1. [Toka3zaHusi, KakUX U3 ANEKTPOMEXAHUIECKUX
KIaccudukanus, bopMmeI npruOOPOB, IPOITOPIMOHAIBHBI TIOCTOSIHHOMY WIIH
HOPMHPOBAHUS, CIIOCOOBI OLIEHKU CpeHEMY 3HAUEHUIO CUTHaja?

HOTPEITHOCTEH U3MEPEHH 2. Kakwue nprOopsl Ha3bIBAIOTCS BHITPSIMUTEIBHBIMUA?

3. Tlouemy hopma curHana BIUsET HAa PE3yJIbTAT
M3MEpEHUSs BBIPSAMUTENbHBIX TPHOOPOB?

4.KakyM 3HaY€HUSIM IIEPEMEHHOIO CUTHAJIA
MIPOIOPLIMOHAJIBHBI IOKA3aHUSI 3JIEKTPOMAarHUTHBIX
puoOpoB?

5. KakoB cocTaB CTpyKTYpHOU CXEMbI BOJIBTMETPA
MEPEeMEHHOT0 HANPsHKEHUS, UMEIOIEro HanOoIbIINH
YaCTOTHBIN JUana3zoH?

6. C kakuMu U3MEPUTETHLHBIMU TPE0OPA30BATEISIMU
AJIEKTPOHHBIE BOJIbTMETPHI IEPEMEHHOTO HAIPSHKEHUS
MMEIOT HAauMEHbIINE TPEeIbl U3MEPEeHUs?

7. Yto Takoe KJ1acc TOYHOCTH mpudopa?

8. B dpopme kakux morpemHocTeil ycraHaBIMBaOTCs
KJIACChl TOYHOCTU MTPHOOPOB?

9.Kakast norpemHocTb Ha3bIBAETCSI OCHOBHOM?

10.Kak HaliTH OCHOBHYIO MOIPEUIHOCTH?

11.Kakas morpemH-ocTb Ha3bIBa€TCs OTPELIHOCTHIO
B3aUMOJCHCTBUsA?

12.Kak paccunTaTh NOrpEIHOCTh B3AUMOACUCTBHS NIPU
M3MEpPEHUN HANPSKEHUs], TOKA U CONPOTUBIICHUS?
13.113 KaKuX COCTaBISAIOUINX CKJIAJAbIBAETCS
MOTPEIIHOCTh U3MEPEHUS HapsyKEeHUs?

14.Korna He06X0IMMO YUUTHIBATh U JIOTOJIHUTENBHBIE
MOTPeIHOCTH?

15.Kakoli BOJIbTMETp JEHCTBUTEIBHO U3MEPSET
CpeHEKBAIpaTUYECKOE 3HAUeHHEe CUTHajIa?
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YMeTb: OLEHHBaTh MOTPEMIHOCTH
pe3yJIbTaTOB U3MEPEHUN

1.

2.

3.

Hsateprerca Hanpiense mepeseHHOro Toxa

CEEMa JECTIEPEMERTA OTCHNTARHOE SHICEHE

ofmerm!

HCXO/THBIE JAHHBIE:

Tlapavierpet reTowma curnata (ofserTa):

SKBMBIIeHTHEA CHENE 055eRTa Gopiia carmaa: camycoRT

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

[]»
L

‘OTcuHTAHHOE M0 IMKATE 3HAYeHHE [1

hupposoit

- ey it K C) TaK B Ao

- TacToTa reREpRpYENATO
carmema =17 n.

=

o

[oor Goro] B.

- snace TowmocTn 0,5/
- npegen msepemHit

L=3B,
- dmuma wwaTsr* — 30000;

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

- HOPMATBHBL THFAT2IOH TaCTOT AF gy HE YCTAHOBTEE,

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

- Ko rmenT BTy E =3;

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

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

- smaverme BvwoeTs Gy € 50 0;

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

‘CXEMA SKCTIEDHMERTA

obweim

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

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

weanoe snaerue (CB3)

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

- HOPMATBHE TEAMAI0R TACTOT AF| 0z HE VETAROBTER:

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

- KOS(HITERT STy k = 3,5;

- i TeATEPETYP Ay — T T :

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

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

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

[Hisuepaerca manprsense nepeventore Toxa
ErET— orcnrTamnce sauenme

ofrwexm

HCXOTHBIE TAHHBIE:
II: curnaza

SHEHBATEHTHAR CXeM3 OOBEKTL Gopsma curmana: cmyconTa

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

i'fU l - 9aCTOTA reRepHpyeNOrD

carEaa f= 500 I

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

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

- S e — 4000;

0 B:

smECTR DS D, oTofpaTARIe MITIas

- HOPMATHHBIH TAMASON TACTOT AF 0z HE YCTAROBTER:

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

- rosdprptent Ty b =35

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

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

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

5.

6.

[Hsuepreren nanprwenne nepemerroro Toxa

CXEMa SKCTIePEMERTa OTCYHTARHDE SHAYEHHE

HCXOTHBIE TAHHBIE:

IMapawerpst kerommsa currana (0bserTa):

SHENBATIEHTRER CXEMA 06BEXTA opra curmata: cuyconT

Lo .

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

@ elt) A ————
| curmam f= 100KTx
]

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

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

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

- G ez — 600,

smECI e e, oTofpaTasos ITes

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

- sostbrenT Ty k= 4;

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

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

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

- suatese fwocrs Cy 40

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

Fisuepseres nanprerme mepesesmoro oxa

CXeMa SECTIepEMERTa

ofexm

cxer 06nexTa topu carmana: cmyconTa

- "

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

[]&
[

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

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

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

menmsest
200-109 T,
109 T

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

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

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

- staermie fwocra Cs <30 b,

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

s pasere ks

(CKEMA SECIEPANEHTA

abverm

v

S 150

HCXOTHBIE JAHHBIE:
T

curnaia

SREHBA/IEHTHAR CXeMa OBBeRTa ‘hopua cRrEaTE: CHEyCORTA

&

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

- macToTa reRepEpYENOTD
cormana -4 Ml

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

- Zm it Ban Cam TAE H 10!

- Enace ToumoeTs 1.3;

- mpee 1 mvepermi [, = 150 B

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

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

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

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

- sevenme BocTs Oy < 50 m;

- pabowstit THamas0R TacTOT AF,

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

[HTE H SAIEICATE pes)
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8.

9.

HstepreTcs HAMpTAHERITe MEPEMEHTOTD Toxa

CReE RETRPRBERTa ‘mwana nprbopa.

odwenn|

_—

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

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

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

- mpezea Exepermi U = 230 1B;

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

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

- rosperpenT mmmTyan F = 141,

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

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

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

[Hssteprerca manpasverse mepemensoro Toka
Cxeaa sxciepEenTa mana npatopa

obwerm

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

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

- BETIOCPEACTEERHO HanepaeT (PEATHPYET Ha) HITIUMIONOE SHAHGHUE HAPAAEHIL;

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

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

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

- staere Bwoct Cr £500%;

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

3ATIAHHE:

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

HisiepReTca HATPAAeHIeE TepeNeNHOrD ToK2

CXeMa SECIepHMERTa

obnexm

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

L _

Ta B 70

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

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

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

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

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

3JATAHHE:

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

11.

12.

HisaepieTes RANPAKERTE IEPEMEHHOTO TOKE

CXeMa SKCIepEMERTa OTCHMTARHDE SHETEHHE

ofwerm

[Jr | |

s

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

Orcunrartoe no wxae saverne Uy =

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

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

- mpeaea rsveperi U = 20 B;

- dura ket — 200;

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

0...2-10) I

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

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

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

HisuepaeTcs Hanpense HepeMeHMoro Toxk

CXEMa IECIEpHMERTA OTCURTANHDE SHAYEHRE

N r
Fiay I H8288

Creatz obnerTa Gopis crrmata: camyooRTE

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

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

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

ndposoit ¥ o

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

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

- roxgumens smmeryas b =4

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

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

[suepaerca nanprxenme nepeyentore Toka
CReMa SKCOEpIMERTa crcaRTaNmOS SAARERTE

abvenm

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

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

- s Eax TaE #710

- Emace Tousocrs 1,003,

- mpeaen mepernit L, = 6,0 B;

- i e — §00;

AP SE TR, OTOAPIEESM0E THCTEa

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

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

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

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

- shasexze BxocTs Cr £ 50 1,

3

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

3ATAHHE:

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

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

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-6. 3amuTa 1adopaTopHoii padotsl 5

®opmbl peanusanun: CmenianHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Komioksuym

Bec konTposbHoro meponpustusi B BPC: 10

IIpouenypa  mnpoBeaeHHsl  KOHTPOJIbHOro  Meponpusitusi:  CTyIEHTHl  BBINOJHSIOT
WHIUBUIyaJIbHOE 3a7aHue 1o jabopatopHoil padote "Ne5.M3mepenune mnapameTpoB MacCHUBHBIX
KOMIOHEHTOB". Ha OCHOBAaHMU MOJIyYEHHBIX 3KCIIEPUMEHTAJIBHBIX JAHHBIX MOATOTABIMBACTCS U
IIPEIOCTABIISACTCS HA 3alUTy OTYET O BHINOJHEHUHM paboThl. B pamkax 3amuThl OLIEHUBAETCS
IIPABWJIBHOCTH IOJyYEHHBIX PE3YJIbTAaTOB, KOPPEKTHOCTD 3aIIMCH OTBETOB M BBIBOJOB. KpoMme TorO,
OILICHMBAETCA MOJHOTA OTBETOB HAa TEOPETUUYECKUE U MPAKTUUECKHUE BOIPOCHI. 3aliuTa MPOBOAUTCS
OJIHUM TIpernojiaBareneM. Bpems 3amuTsl coctaiser He Oonee 15 MUHYT Ha oHOro yenoBeka. Ha
3alUTY MPEICTaBISAETCS BHITOJHEHHBIN HHINBUAYAIbHBINA OTYET.

Kpartkoe conepixanue 3a1aHusi:
JlaGopaTtopHast pabora 5.
Bomnpocsl, 3ananue.
1) U3mepenue napameTpoB KaTylIeK HHAYKTUBHOCTH, CXEMbI 3aMELICHMS; TUarpaMMbl TOKOB U
HANPSDKEHUH; TOTPEITHOCTH.

2) Haitu 23, Q)

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: OONIyI0 XapaKTEePUCTHUKY, 1.JI71s1 KaKuX CXeM 3aMenIeHHUs 1eNel MePeMEHHOT0 TOKa
IPUHLIMI AEUCTBUSA, KOHCTPYKIIUIO U3MEpPSIOTCA TapaMeTpsl Henei?

AQHAJIOTOBBIX U U (pOBBIX 2.Yro takoe 1o0poTHOCT Q?

IIEKTPOU3MEPUTEIBHBIX 3.Yro Takoe TaHreHc yria norepb D?

YCTPOMCTB 4. B xakoil popme HOpMHUPYIOTCS TOTPEITHOCTH

U3MEpSEMBIX TapaMeTpoB?

5. 3aBucsr o 3HaueHns Q u D oT gacToThI
HCIBITATENbHOIO CUTHAsA?

6. [Ipu xakux ycnoBusx 3HaueHust LS u Lp paszmugarorcs
I10 3HA4YEHUIO?

7.ITpu kakux ycnosusix 3HaueHust CS u Cp paznuyaroTcs
10 3HAYE€HUI0?
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8.IIpu kakux ycinoBusax 3HadeHus: RS u Rp paznuuarorcs
10 3HAYEHUIO?

9. Yto HE0OXOUMO YUUTHIBATH IPU U3MEPEHUH MaJIbIX
10 3HAYEHUIO COMTPOTUBIICHUI?

10.Yt0 HEoOXOAMMO YUUTHIBATH MPHU U3MEPCHUU MAIIBIX
10 3HAYEHUIO0 KOHJIEHCATOPOB?

11. Yto HEOOXOIUMO YUUTHIBATH IIPH H3MEPEHUU MAJIBIX
10 3HAYEHUIO UHIYKTUBHOCTEH?

12.13mepenue napaMeTpoB diiekTpuyeckux mened RLC-
M3MEpUTENIeM — MPUHIUI IEHCTBUS IPUOOpa; OCHOBHBIC
3JIEMEHTHI CTPYKTYPHOMN CXEMBbI; pacUeTHbIC BHIPAKEHUS
1 GOPMYIIBL.

VYMeTb:  NpOU3BOAUTH  BHIOOP
CpEeACTB U3MEPEHUI B
3aBUCUMOCTH OT XapaKTEPUCTHUK
HCCIICAYCMBIX BCIIMYUH

C2 R,
—
Ly R1 R, R,
N —
1.
Figure 1 Haittu Z3 u tgé3
(e R,
L, R; L,
— YY) 1N
2.
Figure 2 Haittu Z3 u tgé3
C2 R,
L, R; La
— Y YN I NN

3.

Figure 3 Haiitn Z3 n tgé3

4.Haiitu Haiiti Z), ,Q) ¥ pe30HaHCHYIO
yacToTy oP npu ycnosuu pezonanca B BeTBu (R2L2C2).
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L, (o5 R,

C, R1 R R,

——1 -

5.Haiitu Haiitu Z), ,Q) 1 mOCTpOUTH AUAarpamMmy TOKOB
Y HanpsDKEHUM, HaYuHas ¢ Toka 2.

L, R,

6.Haiitu Haittu 723 ,Q)’ 1 mocTpouth AuarpaMmy TOKOB
U HanpsKEeHUM, HauuHasi ¢ Toka 12.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5

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

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO
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KM-7. 3ammuTa 1abopaTopHoii padoThl 6

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOJILHOr0 MeponpusaitTusi: Kommoksuym

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa  mnpoBeaeHUsi  KOHTPOJIbHOro  Meponpusitusi:  CTyIeHTHl  BBIOJHSAIOT
WHAUBUIYAILHOE 33aJjaHue 1o J1abopaTopHoit padore "Ne6.Ocrmtorpadgsl u ux npumenenue”. Ha
OCHOBaHUU MOJIYUEHHBIX SKCIIEPUMEHTAIBHBIX JTaHHBIX MOJATOTABIUBACTCS U MPEIOCTABIISAETCS Ha
3alIUTy OTYET O BBINOJHEHMHM paboThl. B paMkax 3amuThl OLEHWBACTCS MPABUIBHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, KOPPEKTHOCTh 3allUCU OTBETOB U BbIBOJIOB. KpomMe Toro, oneHuBaeTcs
MIOJTHOTA OTBETOB HAa TEOPETHUYECKHE M IMPAKTHYECKHE BOMPOCHL. 3alluTa MPOBOAUTCS OIHUM
npenogaBareneM. Bpems 3amuTsl coctaBiseT He 6osee 15 MUHYT Ha ogHOTO YenoBeka. Ha 3amury
NPEJICTABIISICTCS BBIOJHEHHBIN UHIMBHUTyaIbHBIN OTUET.

Kparkoe congep:kanue 3aiaHus:
JlaGopaTtopHast pabora 6.
Bompocsl, 3ananus.
1) YcerpoiictBo ocumiuiorpadoB, OCHOBHBIE METPOJIOTHYECKUE XapPAKTEPUCTHKY.
2) Oco0eHHOCTH TPUMEHEHHS, OLIEHKA MOTPEIIHOCTEeH PE3yIbTaTOB U3MEPEHUSI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOJBl U OCOOCHHOCTH 1. Kynma, 0o0ObI4HO, MOgaeTCsi HampspkeHue, popmy
U3MEPEHHUST  JJCKTPUYECKUX U KOTOPOTO UCCIICAYIOT C TIOMOIIBIO AJICKTPOHHOIYYEBOTO
HEIJIEKTPUYIECKUX bHU3NUECKIX ocrutorpaga?

BEJIMYWH 2.Kaxkoii 010K 3JI€KTPOHHOIYYEBOTO OCIMiLIorpada

obecrie-unBaeT HaOMIOJCHUE HA YKpaHe (GOPMBI
OTHOCHUTEJILHO MablX 110 BETUYMHE HAIPSDKEHUN?
3.Kaxoii 610K 371€KTpOHHOIYYEBOT0 ocuuiuiorpada
MO3BO-JIsIET HAOJII0AaTh HA SKpaHe (POPMY OTHOCUTEIHHO
O0nbWUX TIO BETMUNHE HAPSKEHUN?

4.YKaxuTe IOPSI0K BEINIHHBI BXOTHOTO
COIPOTHBIIEHUS OOJIBIINHCTBA AIEKTPOHHOIYYEBBIX
ocmutorpados.

5. Kakoil 010K 37€KTPOHHOY4eBOrO OcIuIorpada
BbIpa-0aThIBaeT MUI000pa3HOEe HANIPSDKEHHE?

6.Ha skpaHe 351eKTpOHHOIY4YEBOr0 ocLuiuiorpaga
0JIy4e-HO HEMOIBUKHOE U300paskeHue GopMbl
HCCIIelyeMOI0 HECHHYCO-UAIbHOTO HanpsikeHus. Uto
MIPOU30MIET ¢ N300paKEHUEM, €CIIU aMIUIUTYAA
Pa3BepTHIBAIOLIETO HAMPSKEHUS] YMEHBIIUTCSA?

7.Ha skpane 37eKTpOHHOIY4EeBOTO ociusuiorpada
MOJTyYEeHO HETOJIBUKHOE U300paKeHrne UMIybsca. Yto
MIPOU30MIET C U30-Opa)KeHUEeM, €ClId aMILTUTyJa
Pa3BePTHIBAIOLIETO HANPSKEHUS YBETHUUUTCS?

8.J1J1s1 4ero B 3JEKTPOHHOJYUEBbIX OCHMIIIOrpadax
OCYIIE-CTBIISIETCS CHHXPOHM3ALUSA TI0 YaCTOTE  MEXIY
WCCIIETyeMbIM H Pa3BEPTHIBAIONINM HATIPSKCHUSIMU?
9.Kakoe Ha3HaYeHHE UMEET KAINOPAaTOp aMILIUTYIbI
3JIeK-TPOHHOIY4YEBOI0 ociuiorpada?

10.0T TOYHOCTH KaKOTO MapaMeTpa BBIXOIHOTO
HaTPsDKSHUS KaTuOpaTopa aMIUTATY bl 3aBUCUT
TOYHOCTh U3MEPEHHS MTHOBEHHOTO 3HAYCHHMSI
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HCCIIETyeMOro HalpsHKEHUs C TIOMOIIBIO
3JIEKTPOHHOIYYEBOTO OocImuiorpaga?

11.Kyna nosaercst BRIXOIHOE HANpsKEHHE KalnOpaTopa
JUTUTENIEHOCTH 3JIEKTPOHHOIYYEBOT0 ocmiorpaga?
12.M300pakeHre Ha SKpaHe AJIECKTPOHHOIYIYEBOTO
ocumiIIo-rpada MeAJICHHO TIepeMeIaeTcs B
TOPU30HTAJILHOM HAIIPABJICHUU CJIEBA HAMIPABO. Y KaXKHUTE
MPUYUHY ATOTO SIBJICHUSI.

13.Kakue nCTOYHUKHM NOTPEUIHOCTEN MPU U3MEPEHUHU
ocumiorpa)oM MrHOBEHHBIX 3HAaYEHUH HCCIIEyeMOTo
curnana’?

14 .Kakue MCTOYHHMKY MOrPELIHOCTEN PU U3MEPEHUN
ocuusuiorpadoM neouja UCCielyeMoro Curnasna?

Onucanue MKAJbI OICHUBaAHUA:

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

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonnenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-8. 3amura s1aboparopnoii padorsr 13

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoILHOrO MeponpusiTus: KoinokBuym

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa  mnpoBeaeHusi  KOHTPOJLHOro  Meponpusitusi:  CTyIEHTHl  BBIOJIHSAIOT
WH/IMBUyalIbHOE 33aHue 1o jabopaTtopHoil padore "Nel3. M3mepenue yactoTsl u nepuona”. Ha
OCHOBaHUU MOJIYUEHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX MOJArOTaBIMBAETCS M IMPEIOCTABISAETCS Ha
3alIUTy OTYET O BBINOJHEHMHM paboThl. B paMkax 3amuThl OLIEHWBAETCS MPAaBUIBHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, KOPPEKTHOCTh 3allUCH OTBETOB U BbIBOJIOB. Kpome Toro, oneHuBaeTcs
IIOJIHOTA OTBETOB HAa TEOPETUYECKUE M NPAKTUYECKHE BOMPOCHL.  3alUTa MPOBOAUTCA OIHHUM
npenogaBareneM. Bpems 3auuTsl coctapiseT He 6osee 15 MUHYT Ha ogHOTrO yenoBeka. Ha 3amury
IIPEJICTABIISIETCS BHIIOJHEHHBIA HHANBUYAJIbHBII OTYET.

Kpatkoe cogep:kanue 3a1aHus:
JlaGopatopHas paborta 13.
Bompocsl, 3ananne.
1) YerpoiicTBo M POBBIX YaCTOTOMEPOB U MEPUOJIOMEPOB, OCHOBHBIE METPOJIOTMUECKHE
XapaKTEPUCTHKH.
2) OcobeHHOCTH TPUMEHEHUS, OLIEHKA MTOTPELTHOCTEN Pe3yIbTaTOB U3MEPEHUSI.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: IKCIIITyaTUPOBaTh CPEJICTBA
U3MEPEHUNl B COOTBETCTBUM C HX
Ha3HAYeHUEM U TEXHUUYECKUMU
XapaKkTepUCTHUKaMU

1. HaiinuTe BpIpa)k€HHOE B MUKPOCEKYH/IaX 3HaUCHHE
Meproja, eciu U3MEPEHHOE 3HAUEHUE YaCTOThI
paBHsiercs 12,5 xl'm.

2.0mnpeaenute MaKCUMaJIbHO BO3MOKHOE 3HAUECHUE
a0COFOTHON TOTPEITHOCTH CUYETa IPU U3MEPEHUHN
Mepuoa, eciiv YacToTa CJIeJOBAHUS UMITYJILCOB Ha
Beixozae ['OY fo =10 MTI'm.

3. OV uacroromepa umeer 7 nekan. Beioepure
3HaueHue Bpemenu cuera (u3 psga: 0,001 ¢; 0,01 c; 0,1 c;
1 ¢; 10 ¢), koTopoe obecreuuT MUHUMAJIbHYIO
MOTPEIIHOCTh H3MEpPeHuUs 4acToThl fx =2 MIm.

4. 11OV 4gacroromepa umeet 7 aekaja. Beibepure
3HauYeHHE MHOXUTENs nepuoja (u3 psga:1; 10; 100;
1000; 10000), koTOpoe 00eCIEYUT MUHUMATHHYIO
MOTPEIIHOCTh U3MepeHus nepuoaa Tx = 20 mc, ecnu
4yacToTa cleoBaHus uMIynbcoB Ha Bbeixozge ['OY fo =10
MTI'n.

5. [IpenenpHOE 3HAUEHHME COCTABIISIONICH
OTHOCHUTEIIbHOM MOTPEIIHOCTH YaCTOTOMEpa,
00YyCJIOBJICHHON HETOYHOCTBHIO M HECTAOUIILHOCTHIO
4acTOTHI CIIEIOBAaHUS UMITYJIbCOB Ha Beixojae ['OY,
paBusietrcs 0,0005 %. TpeOyercst uamMepuTh yacToty fx =
200 kI'11 ¢ OTHOCUTENBHOM MOTPEIIHOCTHIO, IPEEIBLHOE
3HaueHue kotopoit He npesbimaet 0,001 %. Beibepure
MHUHUMAaJIbHO HEOOXOMMOE JIs TOTO BpeMsi cueTa u3
psana: 0,001 ¢; 0,01 ¢;0,1¢c;1¢;10c.

6.HomuHanbHOE 3HaUY€HHE YaCTOTHI CIIEIOBAHMUS
uMitysibcoB Ha Beixozae ['OY fo = 10 MI'u. [IpenensHoe
3HAQUYEHHE COCTABIISIOIIEH OTHOCUTEIBHON MOTPEITHOCTH
4acTOTOMEpa, 00yCIOBIEHHON HETOUYHOCTHIO U
HECTaOMIIBHOCTBIO 3TO yacToThl, paBHsercs 0,0005 %.
Tpebyercs uzmeputs nepuon Tx = 200 Mxc ¢
OTHOCUTEIIbHOM MOTPEIIHOCTHIO, MPEJEIbHOE 3HAUCHHE
kortopoil He mpesbitaet 0,005 %. Beibepure
MUHUMAaIbHO HEOOXOAMMOE JJIsl 3TOTO 3HAYCHHE
MHOXKHTENS iepuoa u3 psa:1; 10; 100; 1000; 10000.
7.C nomomkto nudposoro yacroromepa U3-75,
HCIIONB3yeMOro B jabopaTopHoit padote Ne 13, 6p110
MOJTy4YeHO 3HAUeHKE YacToThl curHaia f, paBnoe 2621,5
['m1. I3amepenune 9acToThl MPOBOAMIOCH TAKHM 00pa3oMm,
9TOOBI 00€CNEYNTh HAUMEHBIITYIO TOTPEIIHOCTh. B cuity
3TOTO, Ha MPUOOPE 3a/1aBATUCH COOTBETCTBYIOIINE
napameTtpsl (Bpems cueta TCYH). Kakoe 3HaueHue
BpPEMEHH cueTa ObLIO BHICTABJICHO Ha MpUOOpe Npu
MPOBEJICHUU U3MEPEHUS 4YacTOTh? Bpems cuera mmns
YKa3aHHOTO 4acTOTOMEpPA BBIOMPAETCS U3 psaa
BO3MOHEIX 3HaueHwmit: 100, 101, 102, 103, 104 mc. s
BBIOPAHHOTO 3HAYEHUSI BPEMEHHU CUYETa BBIUNUCIUTH
MOTPEIIHOCTh U3MEPEHUS YaCTOTHI U 3aITUCaTh KOHCUHBIN
pe3ysabTaT C YY4ETOM JIaHHOW MOTPEITHOCTH.

8.C momorsio mugpoBoro yacroromepa Y3-75,
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HCIIONB3yeMOro B tabopaTopHoit padote Ne 13, 6pu10
MOJIyYEHO 3HAYCHHE Mepuoja CUrHaia I, paBHOe
169,7912 mkc. U3mepenue nepuojia NpoBOJUIOCH TAKUM
00pa3om, 4TOOBI 00ECIIeYUTh HAUMEHBIIYIO
MOTpemHocTh. B cuity aToro, Ha npubope 3a1aBanuch
COOTBETCTBYIOILIME TAPaMETPhI (UUCIIO YCPEAHIEMBIX
nepuojioB N). Kakoe 3HaueHune yucna ycpeaHseMbix
NeproI0B OBIJIO BBICTABJICHO HA PUOOpE MpU
MIPOBEJICHUH U3MepeHus nepuoga? Yucno ycpeaHseMbIx
MIEPUOJIOB JUTSI YKa3aHHOTO YaCTOTOMEpPa BHIOUPACTCS U3
psana Bo3MoxHbIX 3HadeHui: 100, 101, 102, 103, 104.
Jlj1 BBIOpAaHHOTO 3HAUYEHUS YHMCIIa YCPEIHAEMbIX
MIEPUOJIOB BHIYUCIUTH MOTPEIIHOCTh U3MEPEHHUSI IEPHO/Ia
U 3aIMcaTh KOHEYHBIA PE3YJIBTAT C YYETOM JaHHOMU
MOTPEIIHOCTH.

9.0mnpenenuTsb, a 3aTeM U BbIOPATh U3 YUCIIa BO3MOKHBIX
JUISL KCTIOJIb3YyEeMOT0 B JIaHHOM 1abopaTtopHoit paboTte
4acTOTOMEpa, MUHUMaJIbHO HE00X0IMMOE BpeMsl cueTa
TCY. Usmepennas yactota curnaia: f = 23591,70 I'u.
[TorpenHoCTh U3MepeHUs 4aCTOThI Of He MpeBbIIIacT
0,02 %.

10.0npenenuts, a 3aTeM U BEIOpaTh U3 YKCIa
BO3MOXKHBIX JUUISl UCTIOJIB3YEMOT'O B IaHHOM
nabopatopHoit paboTe YacToToMepa, MUHUMAIbHO
HE00XO0AMMOE YHCIIO0 YCPEIHIEMbIX IEpHOIOB N.
N3mepennsrii nmepuoa curHana: T = 43,180 Mkc.
[orpemraocts n3mepenus nepuoaa 6T He npesbimaet 0, 1
%.

11.0npenenuth Kakoe U3MEPEHHE JaCcT O0Jee TOUHBIN
pe3yabTat (MpsIMOe MIIM KOCBEHHOE) JUIsl U3MEPEHHOTO
3HadeHus yactotel f= 59,178 kI'1. [Ipeanonaraercs,
YTO U3MEPEHUE MPOBOJUTCS HA UCIOJIB3YEMOM B JIAHHOU
nabopaTopHOU paboTe YacToToMEpE.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5

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

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoaneHus sHanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS
€CJIM 3aJJaHUE TPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA. OI_ICHKa "HCYIlOBJ'ICTBOpI/ITCJ'ILHOH BBICTABJIACTCSA
€CJIK 3aJaHNEC BBIITOJIHCHO HCBCPHO HUJIU IMTPEUMYIICCTBEHHO HE BBIITOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU
IIpumep Onsiera
bunera Her.
IIpouenypa npoBenenust

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

|. Ilepeuens kKomnemenyuil/unOUKamopo8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenuunst/Muaukarop: UJI-1lonk-6 Beibupaer cpeacrsa usmepenus, IpoOBOAUT U3MEPEHUS
IEKTPUICCKUX U HEDJICKTPUUCCKHUX BEIIMUUH, 00padaThIBACT Pe3y/IbTaThl H3MEPECHUN U OIICHUBACT
UX MOTPEIIHOCTh

Bomnpocel, 3axanus
1.YTto Takoe abCcoIFOTHAS MOTPEIIHOCTh?
2.YT0 Takoe OTHOCHUTEJIbHAS MOTPEIIHOCTh?
3.Yro Takoe npuBEIEHHAs IOTPEIIHOCTh?
4.Yem paznuyaroTcs Juana3zoH OKa3aHUW U AMana3oH U3MepeHuit?
5.Yt0 Takoe HOpMHpYIOLllee 3HaUCHUE?
6.0npenenenre OCHOBHOM IMOTPEITHOCTH.
7.0mnpeneneHue JONOIHATEIBHON OTPEIIHOCTH.
8.UTo Takoe HOpMaJIbHbIE YCIOBUS?
9.Yto Takoe paboune ycnoBus?
10.Onpenenenne kiacca TOYHOCTH CPEACTB U3MEPEHUH.
11.Kakue TeXHMUECKHE CPEICTBA OTHOCSTCS K CPEACTBAM U3MEPEHUI?
12.Kaxue BBIBOJIBI JENAOTCS MTOCIIE MPOBEIACHUS TOBEPKU U3MEPEHUI?
13.Kak 10JIKHBI COOTHOCUTBCS ITOKA3aTENN TOUHOCTH STAJIOHHOTO U IIOBEPSEMOTIO CPECTB
U3MEpEeHUit?
14.KakoBbI paBuja OKpYIJIEHHs 3HAUE€HUS IOTPETHOCTEN?
15.Yto Takoe eAMHCTBO U3MEPEHUM?
16.Imeem 1Ba BOoJIbMETpA:
1. Kn.t. 1,0; quanason nokazauuii 0-30B;
2. Kn.t. 0,5; nuama3on noka3anuii 0-150B.
N3mepsiemslii curaan npuMmepHo 10B.
Kakoii BoinbT™MeTp npoBenieT 0osiee TOuHbIe U3MEpEeHHs?
17.Haiitu npeaenpHO-10MyCTHMbIE OTPEITHOCTH JJI11 H3MEPUTENILHOTO Nprudopa

IIpenensHo-gonycrumoe | IIpenenbHo-go0mycTUMOE
Jnanazon 3HaYeHHE OCHOBHOM 3HaYE€HHE OCHOBHOM
Kiacc Tounoctn . TToka3anue o .
HoKa3aHWH a0COJIIOTHOM OTHOCHUTEIIBHOM
MOTPEUIHOCTH MOTPEUTHOCTHU
0,1 20B 10B
1,0 o
’ 10B 5B
OTHOCHUT.IIOTPEIIL.
0,2/0,1 100B 50B
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18. BosibTMeTpOM KJ1acca TOYHOCTH A € AMANa30HOM TMOKa3aHuii B 1 BXoMHBIM
conpotubiienueM C npoBoaAUTCs u3MepeHue HanpspkeHusi. ConpoTUBIIEHUE HCTOYHHUKA
curHana aexuT B auana3one ot 0 go D. Temneparypa Bo3zayxa MmoxeT ObITh 0T +20°C 1o E °C.
TemnepaTypHasi IOIrPEIHOCTh BOJIBTMETPA paBHA II0JIOBUHE OCHOBHOM Ha Kaxkple 10°C.
IToxazanue BonbTMETpA paBHO F.

[TpencTaBuTh pe3yiabTaT U3MEPEHUS C BEPOSTHOCTBIO P=1.

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

A | B C D E F

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

19. BoapTMeTpOM KITacca TOYHOCTH A C IMANa30HOM MOKa3aHui B 1 BXOTHBIM
conpotusiienueM C npoBoauTcs n3Mepenue HanpspkeHus. ConpoTHBICHNE UCTOYHUKA
curHana nexut B auana3one ot 0 no D. Temneparypa Bo3zayxa moxeTt ObiTh oT +20°C g0 E °C.
TemnepaTypHasi HOTPEUTHOCTh BOJIBTMETPA paBHA MOJOBHUHE OCHOBHOM Ha Kaxbie 10°C.
[Toxazanue BosbT™METpa paBHO F.

[IpencraBuTh pe3yiabTaT U3MEPEHUs C BEpOSTHOCTHIO P=1.

HcxoaHble JaHHBIE B 3aJaHUU:

A |B C D E F

0,2 | 15B | 20kOm | 1kOwm | +40rpan | 10B

20. BonpTMETpOM KiTacca TOYHOCTH A C TMAINa30HOM IMTOKa3aHuii B 1 BXOTHBIM
conpotusiienneM C npoBoauTCs u3Mepenne HanpsokeHus. ConpoTHBICHNE UCTOYHUKA
curHana nexut B auana3one ot 0 no D. Temneparypa Bo3zayxa moxeTt ObiTh oT +20°C 1o E °C.
TemnepaTypHasi HOrPEUTHOCTh BOJIBTMETPA paBHA MOJOBHHE OCHOBHOM Ha Kaxkasie 10°C.
[Toxazanue BosbT™METpa paBHO F.

[IpencraBuTh pe3yabTaT U3MEPEHUs C BEpOSTHOCTHIO P=1.

HcxonHble JaHHBIE B 3aJaHUM:

A | B C D E F

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

21.Yto Takoe npsaMoe usmepenue?

22.YT10 Takoe KOCBEHHOE H3MepeHHe?

23.HyxHO 71 TPOBOJIUTH pacueT pe3yabTara Ipu MPSIMOM U3MEPEHUH?

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

mMepenne P mo P=UZ2/R

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

0> Ym0

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

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

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

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

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

no

28.

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

30.CtpykrypHas cxema Hu(PPOBLIX YaCTOTOMEPOB.

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

h ¢4

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

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

3aganuu. ['eneparop pazseptku JIO BBIKIIOUYEH. Haiitu u3oOpaxenue Ha SKpaHe
3JI0.

AY -l A

N A A :

<,
N

> —
lo - Nyr 2T +

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

[TpuHATH pemieHne o roJHOCTH Mpubdopa K AanbHel skcryaTauuu — l'ogen/He rogen

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

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

AO0COJIIOTHBIE IOTPelIHOCTH, B

34.VICTOYHUKY MOTPEIIHOCTEN HU(POBBIX YaCTOTOMEPOB.

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

36.1ImeeM MarHUTOANEKTPUUECKUN N3MEPUTEIBHBIA MEXaHU3M C TOKOM IOJHOT'O OTKJIOHEHUS
ImoJIH. 0TKJI., HOMUHAJIBHBIM COITPOTUBIIEHHEM OOMOTKH paMKu Rpamkm, npeaenbHbIM
OTKJIOHEHUEM COTIPOTUBIIEHUSI OOMOTKM paMKU OT HOMHUHAJILHOTO 3HaueHUs 00,11, Rpamku .
PaccunTath 3HaueHne 100aBOYHOIO CONPOTHBIEHUS R10o0aB 11 noxydeHus BOIbTMETpa C
nuanazoHoM nokazanuit 0-Unopm. [IpenenbHoe 0TKIIOHEHHE 3HAUSHHST JTOOaBOYHOTO
CONPOTHUBIIEHNS OT HOMUHAJIBHOTO 3HA4eHUs 060, 100aB.

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

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

37.1ImeeM MarHUTOIEKTPUUECKUN U3MEPUTEIBHBI MEXaHU3M C TOKOM IOJHOI'O OTKJIOHEHUS
INoJIH. 0TKJI. , HOMUHAJIBHBIM COIIPOTHBIIEHHMEM OOMOTKH paMKku Rpamku, npenenbHbIM
OTKJIOHEHUEM COTIPOTUBIICHUSI OOMOTKM paMK{ OT HOMHUHAJILHOTO 3HaUYeHUs 00,11, Rpamku .
Paccunrars 3HaYEHME IIYHTUPYIOLIETO CONPOTUBIEHU RuIyHTa U1 ITOJTydeHus: amnepMerpa
¢ nuanasonom nokazanuii O-Inopm. IIpenensHoe OTKIOHEHNE 3HAYCHUS IIYHTUPYIOIIETO
COINPOTHBIICHUSI OT HOMMHAJILHOI'O 3HAa4Y€HUsS 00, IIYHTA.

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

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

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

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

u .

PesynbTarsl BHECTH B TabuuLly.

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

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

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

41.Kak npoBoIUTCS KaaMOpPOBKA aMILTUTYABI U JUIUTEILHOCTH B ociMiuIorpadax?

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

44 Krnacc TOYHOCTH LIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB?

45.IlorpemHocTb TUCKPETHOCTH U3MEPUTEIBHBIX PUOOPOB.

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

47.ALII BpemMs-UMITyJIbCHBIE, CTPYKTYPHAsl CXeMa, TOUHOCTh, ObICTPOICHCTBHE.

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

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

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

53.IIpuBenuTe NpuMepsl CUCTEMATUYECKUX U CITy4alHBIX TOTPEIIHOCTEN?

54 .IlpuMepsl 3aKOHOB pacIpeielIeHHs] CIyJailHbIX MOrPEUTHOCTEN: 3aKOH paBHOMEPHOM
IUIOTHOCTH, HOPMAaJIbHBIN 3aKOH .

55.Kak MO’XHO CyMMUPOBaTh HE3aBUCUMBIE CITyJIaifHbIC BETUINHBI?

56.Kakoli BBIBOJ ie7aeT LEHTpaIbHAs NPEelIbHas TEOpeMa TEOPUU BEPOSITHOCTEMN?
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.AGconroTHAs TOTPEUTHOCTh B KJIACCUYECKON METPOJIOTUN ONPEIEseTCs iU 0003HaYaeTCs
KaK:
OTtBeTsI:
A) X—Xu b) Xu—- X B) = (X - Xn)
Bepnwiii otBet: A,B
2.A06COM0THAS TOTPEIIHOCTD B KIIACCHUECKOM METPOJIOTHH 0003HAYACTCS KaK:
OTtBeTsI:
A)=(X—-Xn) b) AB)d
Bepnwsiit otBet: A, b
3.0THOCHTEIbHASA OTPEIIHOCTD B KJIACCHYECKON METPOJIOTUH 0003HAYAETCS KaK
OTtBeTsI:
A) = (X - Xu) B) 100¥*A/X (%) B) |Xu - X|
Bepnwsiit orBet: b
4.1lpuBeneHHast MOTPEUTHOCTh 0003HAYACTCS KAK:
OTtBeTsI:
A) v B) Xu— X B) 100*A/XN (%)
Bepnwsiii otBet: A, B
5.3anummuTte pe3ynbrar 47,11*10-9B ¢ ucnonb3oBaHUEeM JTOJTBHBIX WM KPATHBIX €IMHHMII.
OTtBeTsI:
A)47,11 uB b) 47,11 MB B) 47,11 Hs
Bepnsiit otBeT: A
6.3anummuTe pe3yabTaT ¢ UCIOJIb30BAaHUEM KPATHBIX WK JOJbHBIX eauHull: 9,15%106 Om
OTtBeTsI:
A) 9,15 xOwm B) 9,15 MOwm B) 9,15 MOM
Bepnwsiit orBet: b
7.K snextpuueckuM Gpu3nYecKUM BeTHIYUHAM OTHOCSTCS:
OTBeTsI:
A) Tok b) unaykruBHocts B) naBnenue
Bepnslii otBeT: A, b
8.Bribepute HEBEPHVY1O 3anucsk orsera.
OTBeTsI:
A) 1=(20,00+0,015)mMA;P=1 B) C=(73,4+3,7)n®;P=1 B) L=(5,79+£0,125)mxI'1;P=1
Bepnsiit orBet: B
9.Bri6epute BEPHVIO 3anuce oTBera.
OTBeTsI:
A) 0=(57,8+1,34)°C;P=1 b) U=(11,75+0,29)B B) R=(1174+10,15)xOm;P=1
Bepnsiii otBeT: A
10.0OTHOCUTENBbHAS TOTPEIIHOCTh 0003HAYAETCS KaK:
OTBeThI:
A) d b) Xu — X B) 8=100*A/X (%)
Bepnslii oTBeT: A, B
11.ITorpemHOCTh pe3yapTaTa U3MEPEHHS MOKET COIEPKATh CIEYIOIINE COCTABISAIONINE:
OTBeThI:
A) ocHoBHYIO b) ciiywaitnyro B) 00bekTHBHYIO
Bepnpnlii otBeT: A, b
12.Kakue morpemHocT! ciaelyeT y4ecTh IPH UCIIOJIb30BaHUH MYJIbTUMETPOB B PEKUME
M3MEPEHUS HANPSKEHHs Ha IOCTOSIHHOM TOKE?
OTtBeTHI:
A) unctpymenTanbnyio b) okpyrienus B) vacrotHyto
Bepnsiii otBeT: A, b
13.Knacc TOUHOCTH MTOKA3bIBAET:



OTBeThI:
A) TlpenenbHO-TONYCTUMYIO PUBEACHHYIO MOTPEIITHOCTh
b) MaxkcuManbHO BO3MOXKHYIO IIOTPEILIHOCTD B3aUMOJIEHCTBUS
B) IIpenenbHO-A0MYCTUMYIO METOJUYECKYIO TOTPEIIHOCTh
Bepuriit otBeT: A
14.0OcHOBHast HOTPEUIHOCTb- 3TO MOTPEIIHOCTD MPH:
OTBeTHI:
A) HopmanbHBIX yCIIOBHSIX
b) Pabouux ycnoBusx
B) VYcnoBusx xpaneHus
Bepuriit otBeT: A
15. lononHuTENbHAS NOTPEMIHOCTD — UMEET MECTO IPU:
OTBeThI:
A) HopmanbHBIX yCIIOBHSIX
b) Pabouux ycnoBusx
B) VYcnoBusx xpanenus
Bepnpsiii otBet: b
16.Y10 MOXeT BbI3BaTh JOMOJHUTENBHYIO MOTPEMIHOCTD MTPU U3MEPEHUN HAIIPSKEHUS
OTBeTHI:
A) Temneparypa
b) CocrosiHue 310pOBbs dKCIIEpUMEHTATOPA
B) HenpaBuibHOe nokI0YeHHE BOJIBTMETPA K UCTOUHUKY U3MEPEHUS
Bepnriii otBeT: A
17.1Ipsimble U3MEpeHUS:
OTBeTHI:
A) DKCIEPUMEHTATOP PACIIONIOKEH MPAMO MEPE] OTCUETHBIM YCTPOUCTBOM CPEICTBA
U3MEPEHUU
b) Pe3ynprar nony4aercs HEMOCPEACTBEHHO U3 ONBITHBIX JAHHBIX
B) ITorpemHoCTh NPSIMBIX U3MEPEHUN NPSMO-TIPONIOPIIUOHAIBHA H3MEPSIEMON BEIIMUNHE
Bepnsiit otBet: b
18.KocBeHHbIE U3MEPEHMUS:
OTBeTsI:
A) DKCIepUMEHTATOP PACIOJIO0KEH HEYOOHO OTHOCUTENIBHO OTCYETHOTO YCTPOMCTBA
CpeICTBA U3MEPEHUI U BBIHYX/ICH MOJIb30BAaThCs BCIIOMOTATeIbHBIMU CPEICTBAMU, YTOOBI
OTCUUTATh PE3yJIbTaT

b) Pe3ynbraT HaX0AUTCA Ha OCHOBAaHUU U3BECTHOU 3aBUCHMOCTU MEXAY PE3YJIbTaTAMU
MPSAMBIX U3MEPEHUN U HICKOMOW BEIMYNHOMN
B) Pe3ynbraT n3mepeHus o0s3aTeIbHO CPABHUBACTCS C PE3Y/IbTATOM O0Jiee TOUHOTO

CpEICTBA U3MEPEHU I
Bepnsiit otBet: b
19.EnuHCTBO M3MEPEHUH 3TO:
OTBeThI:
A) Bce U3MepeHus IPOBOAAT OJHUM U TEM e Mprudopom;
b) u3Mepenus mpoBOJSAT B OJHOM MECTE;
B) pe3ynbTaThl H3MEPEHHI BRIpAXKEHBI B IPOU3BOJIBHBIX €IMHHIAX (PU3UICCKUX BEITUYHH,
I') pe3ynbTaThl U3MEPEHUI BBIPAXKEHBI B y3aKOHEHHBIX €/IMHUIIAX U3MEPEHUI;
J1) mOTpemHOCTH U3MEPEHHNI YKa3aHbl 0053aTeIbHO B a0COIIOTHOU popMme.
Bepnsiit oteT: I'
20.K kakomy BHY U3MePEeHH MOKHO OTHECTH U3MepPeHHe BOJIbTMETPOM HANPSIKEHHUSI:
OTBeTsI:
A) mpsimoe;
b) xocBenHoe;
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B) coBokymnHoe;
I') coBmMecTHOE;
Bepuriit otBeT: A

II. Onucanue wkanvl oueHuBanus

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6binoneHus 3nanus: Pabora BeloHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

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

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

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy
OueHka omnpexaenserca 1O pPe3yJbTaTaM yCIIEBa€MOCTH CTYAEHTa B TEUYEHHE CeMecTpa B

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