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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-7 CniocoGeH mpoBOIUTh U3MEPEHHS DJICKTPUUECKUX U HEAICKTPUICCKUX BEITUYHH
OPUMEHHUTEIBHO K 00bEeKTaM Mpo(ecCHOHANBHOM NesITeIbHOCTH
NJI-1 BeiOupaet cpenctBa u3MepeHusi, IPOBOJUT U3MEPEHUS IEKTPUUECKUX U
HEDJICKTPUYECKUX BETMYMH, 00padaThIBaeT pe3yabTaThl U3MEPEHUN U OLICHUBACT UX
MOTPEIIHOCTh

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCII€EBACMOCTH:

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

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 nucuuminHbl

4 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YyCHeBaeMOCTH IO
AUCUHUILINHE:

KM-1 KonrpoasHoe 3ananue 1 (KonrponbHas padora)

KM-2 KontpossHoe 3a1anue 2 (KonTposbHas padboTa)

KM-3 KonrpomasHoe 3ananue 3 (KonrpoabHas pabora)

KM-4 Kontpoasnoe 3aganue 4 (Kontponbnas padorta)

KM-5 3ammra na6oparopHoii padots! 1 (Komiokuym)

KM-6 3ammra maboparopHoii paboTsr 5 (KomtokBuym)

KM-7  3ammra naboparopHoii paboTsl 6 (Komiokuym)

KM-8 3ammra maboparopHoii padotsr 13 (Kommoksuym)

Buja npoMexyTouHOI aTTecTAlMU — 3a4€T C OLICHKOM.

Beca koHTpOIBHBIX MeponpusITHii, Y0

Paszen nucHuuiMyel

Ungexc | KM- | KM- | KM- | KM- | KM- | KM- [ KM- | KM-
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KM:
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Cpox KM:

12

16
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14

15

OO011re MOHITHS METPOJIOTUU. TEePMUHBI
u onpenenenus. Ilorpemnoctu
WM3MEPEHUI.

OO011re MOHITHS METPOJIOTUU. TEePMUHBI
u onpenenenus. Ilorpemnoctu
WM3MEPEHUI.

OO6m1as xapakTepuCTUKa aHAIOTOBBIX
AJIEKTPOU3MEPHUTEIBHBIX YCTPOWCTB

OO6m1as xapakTepuCTUKa aHAIOTOBBIX
AJIEKTPOU3MEPHUTENBHBIX YCTPOWCTB

OO0m1ast xapakTepuCcTHKa IU(POBBIX
JJIEKTPOU3MEPUTEILHBIX YCTPOHCTB

OO0mast xapakTepucTHKa HU(POBBIX
JIIEKTPOU3MEPUTEILHBIX YCTPOHCTB

N3mepeHnne TOKOB U HANPsKEHUH

W3mepeHnne TOKOB U HaNPs)KEHUH

H3mepeHne nmapameTpoB Ienei
MTOCTOSTHHOTO M TIEPEMEHHOT0 TOKa

H3mepeHne napameTpoB Iienei
MOCTOSITHHOTO M IIEPEMEHHOT0 TOKa

I/I3MepeHHe MOIIHOCTH U SHCPIruur

I/I3MepeHHe MOIIHOCTH U SHCPIruun

HccnenoBanue (opMbl CUTHAIOB

HccnenoBanue (opMbl CUTHAIOB

I/I3MepeHHe YaCTOThI U yTJIa CABUTA (ba3

I/I3MepeHHe YaCTOThI U yTJIa CABUT'A (ba3

Bec KM:

15

10

10

10

15

10

15

15




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-7 N-lomxk-7 Bri6upaer | 3Hath: KM-1 KontponsHoe 3ananue 1 (KonrponbHas pabora)
CpencTBa U3MEpEeHUs, | MOTPEIIHOCTA U3MEPEHHIH, KM-2 KontponsHoe 3ananue 2 (KonrponbHas padora)
IIPOBOAUT U3MEpPEHUs | KiacCupUKaIms, (OpMbI KM-3 KountposnrHoe 3ananue 3 (KonrponbHas pabora)
ANEKTPUUECKUX U | HOpPMUPOBAHUS, CIIOCOOBI KM-4 KontponwsHoe 3ananue 4 (Konrponbnas padora)
HERJIEKTPUUYECKUX BEJIMYMH, | OLEHKU IOTPEIIHOCTEN KM-5 3ammura naboparopHoii padotsr 1 (Komtoksuym)
oOpabaTbeiBaeT pe3yabTaThl | U3MEPEHUN KM-6 3ammura naboparoproii pabotsl 5 (Komnoksuym)
U3MEPEHUI U OIIEHUBAET MX | OOIIYIO XapaKTEePUCTUKY, KM-7 3ammura naboparopHoii pabotsr 6 (Komiokuym)
IIOIPELIHOCTh NPUHLUI JEHCTBUS, KM-8 3ammura nabopatopHnoii padotsl 13 (KommokBuym)
KOHCTPYKIIMIO aHAJIOTOBBIX U
U (HPOBBIX
AIIEKTPOU3MEPUTEITBHBIX
YCTPOWCTB

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

MIPOU3BOIUTH BBIOOP CPEICTB
W3MEPEHHI B 3aBUCUMOCTH
OT XapaKTEepPUCTUK
HCCIIETyEMbIX BEJIMYUH
AKCILTyaTUPOBATh CPEICTBA
W3MEPEHHI B COOTBETCTBUU
C UX Ha3HAYEHUEM U
TEXHUYCCKUMHU




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: 15

IIpouenypa mnpoBeaeHHsi KOHTPOJbHOro wmeponpusaTusi: KoHTpoibHOE MeponpusTHe
MpeHa3HAYEHO ISl OLICHKHU JOCTHKEHHsI OOyYaIOLIUMUCS YacTH 3aIUIaHUPOBAHHBIX PE3YJIbTaTOB
o0ydeHus Mo JMCUUIUIMHE M dTana (GOPMUPOBAHUS 3aINIAHMPOBAHHON KommeTeHuuu. [IpoBepka
BBITOJIHSAETCS B TEYCHUH 5 THEH ¢ MOMEHTA cl1ayu pabOThI CTYIEHTOM.

Kparkoe cogep:kanue 3agaHus:
KonTponbHOe MeponpusaTrie HanpaBlIeHO Ha OLIEHKY OCBOEHUSI KOMIETEHIIMI 110 BOIIPOCaM,
CBSI3aHHBIM C TeMOi “OCHOBHBIC MTOHATHS TEOPETUUECKOU METPOJIOTHH .
WuauBuayaibHOE 33aJaHUE COCTOUT U3 TPEX BOIIPOCOB HA 3HAHMSI U OJIHOTO BOIIPOCa Ha
YMEHUS.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arranupoBa | Borpocsl/3aganus Uit NpoOBepKU

HHBIE

pe3yJIbTaThl

oOydeHus 1o

JUCIUIUINHE

3HaTh: 1.Yto Takoe abCcoMIOTHAS MOTPEUTHOCTh?

MOTPENIHOCT 2.YT0 Takoe OTHOCUTENBbHAS TIOTPEITHOCTH?

" 3.Yro Takoe npuBENEHHAs IOTPEIHOCTh?

WU3MEPEHU, 4.Yem paznuyaroTcs [uana3oH MOKa3aHWW U AMana3oH U3MepeHuit?

KJaccupuka 5.Y1o Takoe HOpMUPYIOLIEE 3HAaUCHUE?

s, (HOopMbI 6.0mpeneneHre OCHOBHOM MOTPELTHOCTH.

HOPMHUPOBaH 7.0mnpeneneHye JONOIHATEIbHON OTPEIIHOCTH.

us, CHocoObI 8.Yto Takoe HOpMaJIbHBIE YCIOBHS?

OLICHKHU 9.Yto Takoe paboune ycnoBus?

MOTPENIHOCT 10.Onpenenenne kiaacca TOYHOCTH CPEACTB U3MEPEHUH.

en 11.Kakue TexHMUeCKHEe CPEICTBA OTHOCSTCS K CPEACTBAM U3MEPEHUI?

M3MEPEHUI 12.Kakue BBIBOBI JENAOTCS MTOCIIE MPOBEACHUS TTOBEPKU U3MEPEHUI?
13.Kak 10KHBI COOTHOCHUTBHCS MTOKA3aTEN TOYHOCTH 3TAJIOHHOTO U
MOBEPSEMOTO CPECTB U3MEPEHUI?
14.KakoBbI paBuja OKpYyIJIEHNUs 3HAUE€HUS IOTPELIHOCTEN?
15.YTo0 Takoe eqMHCTBO U3MEPEHUN?

YMers: 1.meeM aBa BoapMeTpa:

OIICHUBATH 1. Kn.t. 1,0; nnana3on nokazanmii 0-30B;

MOIPEIIHOCT 2. Kn.t. 0,5; quama3on noka3anuii 0-150B.

u N3mepsiemslii curnan npumepHo 10B.

pE3yJIBTaTOB Kakoii BoinbT™MeTp npoBeneT 0oJiee TOuHbIe U3MEpEeHHs?

WU3MEPEHUIN 2.HaittTn npenenpHO-10IyCTUMBIE ITOTPENTHOCTH I U3MEPHUTEIBHOIO
npubopa

Kiace Tuanason [IpenensHO- [IpenensHO-
B R —— [Tokazanue | JomycTUMOE } JIOIyCTUMOE }
3HAYCHHUEC OCHOBHOM | 3HAYCHHNEC OCHOBHOU




3anjgaHupoBa
HHBIC
pe3ybTaThl
00y4eHus 1o
JICITUIUINHE

Bonpocei/3aganust 11st mpoBepKH

a0COIIOTHOM
MOTPENTHOCTH

OTHOCHUTEIBHON
MOTPEITHOCTHU

1,0 100B

50B

3 Haiitu MpEaACIbHO-A0ITIYCTUMBIC ITOTPEITHOCTH JIs1 USMEPUTECIIBHOI'O

npubopa
IIpenensHO- IIpenensHO-
Kitacc Tounoctn ped pea
o JIOITYCTUMOE JIOITyCTUMOE
. | Jnamazon 3HAYCHUE 3HAYCHHUE
OTHOCHUTEIBHOMI . | IToxa3anune . "
IMOKa3aHui OCHOBHOH OCHOBHOMH
MOTPELIHOCTH . o
a0COIIIOTHOM OTHOCHUTEIBLHON
HOFpGHIHOCTI/I HOFpCHIHOCTI/I
1,0
' 100B 50B

4. Haiitu npenenbHO-A0yCTUMBIE TOTPEIIHOCTH JIJIsl ©U3MEPUTEIBHOTO

npubdopa
[IpenenbHo- [IpenenbHo-
OTTyCTHMOE OITyCTHMOE
Knacc Jlmara3on ALOTY . JLotLy .
. | Iloka3aHue | 3HaUYCHHE OCHOBHOU | 3HAUEHUE OCHOBHOM
TOYHOCTH | MOKa3aHW . N
a0COJIFOTHOM OTHOCHUTEIILHOM
MOTPENTHOCTH MTOTPENTHOCTH
1,0/0,5 100B 50B

5. BonbTMeTpoM Kitacca TOUHOCTH A ¢ AMANa30HOM IOoKa3zaHui B u BXOAHBIM
comportuBieHueM C IpoBOAUTCS U3MepeHue HanpsokeHus. ConmpoTuBiIeHne
UCTOYHHKA CUTHaJIa JIeXKUT B auana3one ot 0 go D. Temneparypa Bo3nyxa
MoskeT ObITh 0T +20°C 1o E °C. TemneparypHas OrpenIHOCTh BOJIBTMETPA
paBHa NoJI0BHHE OCHOBHOM Ha kaxble 10°C. Iloka3aHue BoJIbTMETPA PaBHO
F.

[TpencraBuTh pe3ynbTaT U3MEPEHUs C BEpOATHOCThIO P=1.

Hcxonnple naHHbIe B 3aJaHUH:
A |B C D E F
0,5 | 10B | 20kOm | 1kOm | +60rpan | 5B

6. BonpTMeTpoM KiTacca TOUHOCTH A C IHMAINa30HOM IMOKa3aHuii B 1 BXOIHBIM
conpotuiieHneM C MpoBOAUTCS U3MepeHne HanpsikeHus1. ConmpoTUBIICHNE
MCTOYHUKA CUTHaJa NeXuT B quana3one ot 0 no D. Temneparypa Bozayxa
MoxeT ObITh 0T +20°C 1o E °C. TemnepaTypHasi MOTpeIIHOCTh BOJITMETPA
paBHa 1osioBHHE OCHOBHOM Ha Kaxaple 10°C. [lokazanue BoabTMETpa paBHO
F.

[IpencraBuTh pe3ynbTaT U3MEPEHUS C BEPOSITHOCThIO P=1.

Hcxonnable naHHBIE B 3aJaHHUU:
A [B [C D [E

[F |




3anjgaHupoBa
HHBIC
pe3ybTaThl
00y4eHus 1o
JICITUIUINHE

Bonpocei/3aganust 11st mpoBepKH

10,1 [ 15B | 500kOm | 1kOm | +50rpaz | 3B |

7. BonbTMeTpOM Kilacca TOYHOCTH A € AMANa3oHOM MokazaHuii B u BXxo1HbIM
conpotubiienueMm C MpoBOoAUTCS U3MepeHue HanpskeHust. ConpoTuBIIeHNUE
MCTOYHUKA CUTHaja JeXUT B quana3one ot 0 no D. Temneparypa Bo3ayxa
moxeT 0bITh 0T +20°C 1o E °C. TemneparypHas MOrpeuIHOCTb BOJIBTMETPA
paBHa nosioBuHe 0CHOBHOM Ha Kaxkbie 10°C. [loka3anue BoJibTMETpa paBHO

F.

[IpencraBuTh pe3ysbTaT U3MEPEHUS C BEPOATHOCTHIO P=1.

Hcxonnbple naHHbIE B 3aJaHUH:
A | B C D E F
0,2 | 15B | 20kOm | 1kOwm | +40rpan | 10B

8. BonbTMeTpoM Kjiacca TOYHOCTH A ¢ JHAa30HOM MOoKa3aHui B v BXOAHBIM
conpotusiieHueM C npoBoauTcs u3MepeHue HanpsbkeHus. ConpoTUBIIeHNE
MCTOYHUKA CUTHaJa NeXuT B quana3one ot 0 no D. Temneparypa Bozayxa
moxeT 0bITh 0T +20°C no E °C. TemmneparypHas MOTpeuIHOCTb BOJIBTMETPA
paBHa 1oJI0BMHE OCHOBHOM Ha Kaxkaple 10°C. [lokazaHue BoJbTMETpPaA PABHO
F.

[IpencraBuTh pe3yiabTaT U3MEPEHUs C BEpOSTHOCTHIO P=1.

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

9. BonbTMETpOM KiTacca TOYHOCTH A C IMAINa30HOM IMOKa3aHui B 1 BXOTHBIM
conpotusiieHneM C npoBoauTCS U3MepeHne HanpspkeHus. ConpoTUBIIEHNE
MCTOYHMKA CUTHAJIA J&XUT B 1uamna3one ot 0 1o D. Temneparypa Bo3ayxa
MoxeT 0bITh 0T +20°C 1o E °C. TemneparypHas NOTrpelIHOCTb BOJIbTMETPA
paBHa nojoBrHe ocHOBHOM Ha kaxkaple 10°C. IlokazaHue BoIbTMETpa paBHO

F.
[IpencTaBuTh pe3ysbTaT U3MEPEHUS C BEPOATHOCTHIO P=1.

HcxonHble naHHbIE B 3aJaHUN:
A |B C D E F
15| 150B | S0 kOm | 1 kOm | +15rpan | 100B

10. BoapTMeTpOM Kilacca TOUHOCTH A C IMana3oHOM MoKazaHuil B 1 BXOTHBIM
conpotuiieHneM C MpoBOAUTCS H3MepeHue HanpsukeHus1. ConpoTUBIICHNE
MCTOYHUKA CUTHaJa NeXuT B quana3one ot 0 no D. Temneparypa Bozayxa
MoxeT ObITh 0T +20°C no E °C. TemnepaTypHasi MOTpeIIHOCTh BOJIBTMETPA
paBHa 1osioBHHE OCHOBHOM Ha Kaxaple 10°C. [lokazanue BoabTMETpa paBHO

F.

[IpeacTaBuTh pe3ynbTaT U3MEPEHUS C BEPOATHOCTHIO P=1.




3anjgaHupoBa
HHBIC
pe3ybTaThl
00y4eHus 1o
JICITUIUINHE

Bonpocei/3aganust 11st mpoBepKH

I/ICXO[[HBIC JaHHBIC B 3a/JaHHUM:

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

BonbTmMeTpoM Kilacca TOUHOCTU A C IMana30HOM Moka3aHui B u

BXOJIHBIM conpoTuBieHHeM C IPOBOANUTCS U3MEPEHUE HATIPSKEHMUSL.
ConpoTuBieHHe HCTOYHUKA CUTHATIA JISXKUT B quana3one ot 0 go D.
Temmeparypa Bozayxa MoxkeT ObiTh 0T +20°C o E °C. Temneparyphnas
MOTPEIIHOCTh BOJIBTMETPA PaBHA MOJIOBMHE OCHOBHOM Ha Kaxpie 10°C.
IToxazanue BosbT™METpa paBHO F.
[IpencraBuTh pe3yabTaT U3MEPEHUs C BEpOSTHOCTHIO P=1.

HcxoaHble JaHHBIE B 3aJaHUMU:

A

B C

D

E

F

15

15B

50 kOm

5 kOMm

+30rpag

10B

12.HaifTu 3HayeHUs NONOJHUTENBHBIX (TEMIIEpaTypHbIX) A0COIIOTHON U
OTHOCHUTEJIBHOW IOTPENTHOCTEN

IIpenensuo- | IIpenensHo-
JOIMYCTUMOE | JOMYCTHMOE
Koad¢un | JInanazon | 3HaueHue 3HAYCHHC
HEeHT BO3MOH | JIOTIOJHUTEN | JOTOJIHUTE
Jnama3s N .
Kiace BIIUSIHUSA BIX bHOU JIBHOM
OH ITokaza .
TOYHO TeMIepar | 3HaueHud | (Temmepary | (Temmeparyp
1oKa3za | HHe N .
CTH i YpBI, TeMIepaTr | pHOIl) HOW)
%/10 rpazg | ypsl, abCOMIOTHO | OTHOCHUTENb
C rpan C i HOM
MOTPEITHOCT | MOTPEIIHOCT
u u
1,0
0-100B | 50B +/-1,0 0-40

13.HaifTu 3HaYeHUs TONOJHUTENBHBIX (TEMIIEpaTypHbIX) aOCOIIOTHON U
OTHOCHUTEJIBHOM MOTPEIIHOCTEN

IIpenensuo- | IlpenensHo-
JOITyCTUMO€ | JTOTTYCTHMOE
Koad¢un | Jlnanazon | 3HaueHue 3HAYCHUE
Juanas HEHT BO3MOKH | JOTIOJHUTEN | JOMOJIHUTE
Kiacce BIIMSIHUSA BIX bHOU JIBHOMN
OH ITokasa .
TOYHO TeMIepar | 3Ha4eHWd | (Temmepary | (Temmeparyp
MoKasza | HUE N .
CTH i YpBI, TeMIepaT | pHOIN) HOW)
%/10 rpax | ypsl, a0COIFOTHO | OTHOCHUTEIb
C rpax C i HOM
MOTPEITHOCT | MOTPEITHOCT
u u
0,5
0-10B | 5B +/-0,5 10-35

14.Haiitu 3HaueHUs TONOJHUTENBbHBIX (TEeMIIepaTypHbIX) aOCOTIOTHON U

10




3anjgaHupoBa
HHBIC
pe3ybTaThl
00y4eHus 1o
JICITUIUINHE

Bonpocei/3aganust 11st mpoBepKH

OTHOCHUTEJIBHOM IOTPEIIHOCTEN

IIpenensno- | IlpenenbHo-
JOIYCTHMOE | JTOTTYCTHMOE
Koaddun | duanazon | 3HaueHHE 3HAYCHHE
HEHT BO3MOXXH | JOTOJHUTEN | JOMOJHUTE
Jlmara3 N .
Knacc BJIUSTHUS BIX bHOU JIBHOM
OH ITokaza N
TOYHO TeMIepar | 3Ha4eHWd | (Temmepary | (TeMmmeparyp
MoKasa | HUE N .
CTH -~ YpHI, TEMIEpaT | PHOI) HOI)
%/10 Tpax | ypsl, a0COJIFOTHO | OTHOCHUTEIb
C rpax C i HOH
MIOTPEITHOCT | TOTPEIIHOCT
u u
0,2
0-20B 10B +/-0,2 15-50

15.Haiitu 3Ha4YeHUs JOTOTHUTEIBHBIX (TEMIEPATypHBIX) a0COIIOTHON 1
OTHOCHUTEJIBHON NOTPEIIHOCTEN

IIpenensno- | IlpenenbHo-
JOIyCTUMOE | JTOTTYCTHMOE
Koaddun | [namazon | 3HadeHue 3HAaYCHHE
HEHT BO3MOXKH | JIONIOJHHUTET | JIOTOJHHUTE
Jlmara3 N N
Kinacc BJIMSTHUSA BIX bHOM JIbHOU
OH ITokaza N
TOYHO TeMIepar | 3Ha4eHWd | (Temmepary | (TeMmmeparyp
rmoKasza | HUE N N
CTH i YPBHI, TEeMIlepaT | PHO) HOI1)
%/10 rpax | ypsl, aOCOIIOTHO | OTHOCHTEIb
C rpan C i HOM
MOTPEIIHOCT | MOTPEIIHOCT
u u
0,1
0-1B 0,5B +/-0,1 10-40

Onucanue MKaJbI OlleHUBAHUS

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. I[Ba OTBCTAa HCBCPHBIC.

Oyenxa: 5 («OTIUYHOY)

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakmepucmuku 6bIn0JIHEHUs 3HaHus: Bce OTBETbI BEPHBIE U TOUHBIE.
He3nauuTenbHbIE IOTPEIIHOCTU B IIPEACTABICHUU PE3YJIbTaTOB

Oyenka: 4 («XOpoIIO»)

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OAUH U3 OTBETOB HEBEPHBIM.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmukuy 8bIlnoIHeHUs 3Hanus: 3 1 00Jiee OTBETOB HEBEPHBIE.

KM-2. KontpoabHoe 3agaHue 2

®opmbl peaausanun: [Iposepka 3aganus
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Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora
Bec konTpoabHoro meponpusitusi B bPC: 10

Hpoue}lypa MpoBE€ACHUS KOHTPOJILHOT'O MEpoONpUusiTus: KOHTpOJILHOe MCPOIPUATUC

npe€aHasHa4YCHO JIA OLUCHKH JOCTHXKCHUA O6y‘IaI-OH_[I/IMI/IC5I YaCTU 3allJIAaHUPOBAHHBIX PE3YyJIbTATOB

o0y4YeHHs M0 NUCIMIUIMHE W 3Tana (OPMHPOBAHUS 3aIUIAHMPOBAHHOM KomreTeHuuu. lIpoBepka
BBINOJIHAETCS. B TEUEHUM 5 JHEW ¢ MOMEHTa caauu paboThl cTyneHTOM. CTyINeHTbl MMCbMEHHO
pemarT Ba MWHAUBUAYAIbHBIX KOHTPOJIBHBIX 33JaHHs Ha IPAKTHUYECKHE HaBBIKHU.

[Ipu

odopmiieHun TpeOyeTcs MPUBECTH TeOpeTuYeckoe 000CHOBaHKE BEIOPAHHOTO BapHAHTA PEILICHUS.

KpaTlcoe CodcpiKaHuE 3alaHUA:

KoHTpoJibHOE MeponpusiTHe HANIPABJIEHO HA OLIEHKY OCBOEHHsI KOMIIeTEHIIHii 10
BOIIpOCaM, CBSI3aHHBIM ¢ TeMoil “IIpsiMble U KOCBeHHbIe H3MepeHust”.

3ananue K31-N. 3aganue Ha npsiMoe 3MepeHue ¢ OAHOKPATHBIM HA0JII0IeHHEM €
HCNO0Jb30BAHNEM aHAJIOTOBBIX U HU(POBBIX CPEICTB U3MEPEHUIA.

3ananue K32-N. 3aganne Ha KOCBEHHOE M3MePEeHHE ¢ OJHOKPATHBIM HA0II0IeHHEM ¢
HCNOJb30BAHNEM aHAJIOTOBBIX U U(POBBIX CPEICTB U3MEPEHUIA.

OTBeTHI 3aMKCHIBAIOTCS B YCTAHOBICHHOH (opMe.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3anyaHupOBaHHbIE pe3ybTaThl
06y‘~IeHI/I$[ 10 AUCLUIIIINHE

Bomnpockl/3aganust aisi mpoOBEPKU

3HaTh: OOILYI0 XapaKTEepUCTUKY,
NPUHINN JICHCTBUS, KOHCTPYKLIUIO
aHAJIOTOBBIX u U (POBBIX
AIIEKTPOU3MEPUTEIBHBIX YCTPOHCTB

1.Yro Takoe npsimoe nusmepeHue?

2.Y10 Takoe KOCBEHHOE H3MepeHue?

3.HyxHo 511 IpOBOAUTH pacueT pe3ynbTara nIpu
IPSIMOM U3MEpEeHUn?

4.Hy>XHO 1 IPOBOJUTH pacyeT pe3yipTaTa pu
KOCBEHHOM M3MEpEeHUU?

5.Kak cBs13aHa TOYHOCTB PE3yJIBTATA C U3MEPSIEMBIMU
BEJIMYMHAMHU IPU IPSIMOM U KOCBEHHOM U3MEpEeHUH?

YMers: IIPOU3BONTH BBIOOD
CPENCTB U3MEPEHUN B 3aBUCUMOCTH
OT XapaKTEPUCTHK HCCIEAYyEMBIX
BEIINYUH

1.3amanune K31-1.
H3MepeHue HANIPSKeHUsl

faHo:V:  U,=250 B; ;=100 gen; «,,~87,2; y=0,5: ¥ ~0.5%/10°C;
I'pymma CH - 4; _R.,=500 xOwm; Ryn=0-10 xOMm
Hantu: _ﬁ) UJISN; An,B; AE,H; p-‘l = 1;

§) Uusm,nonp; Ag; P;[ =1
2.3aganne K31-2.

H3Mepel—ll/le Haﬂpﬂmel—[l/lﬂ
_aHo:V: U,=10B; 0,02/0,005; Uy=2B;
610 = (0,02/0,01) % / 10°C; 85y = (0,02/0,005) % / 10%U,;
I'pymma CH - 3: R, .=IMOm; Rgu=0-100 Om

BBIX
Haiitu:

éiU”' o Oirs F-’J =1; ‘
3.3aganne K31-3.
u3MepeHne TOKa

faHo:A: =10 A5 =50 nen; @5, =45,6; y=1.5; ¥5,=0,5%/10°C;
I'pymma CI1-4; R,=10m; Rg,,=0-100OMm
HainTu:
) L App Anws Pr=1;
0) Lisu nomps A3 Py = 13
4 3ananue K31-4.
H3MEPCHUE HAITPHAKCHUSA

U=30 B; y=0.2; ;=60 nen; =52.4: ¥,,=0,2%/10°C;
dano:V: Ipynna CH - 3; R, =S0kOM;  Ry= (0-0,15) kKOm

REH
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3annaHupOBaHHbIE pe3yNbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocsel/3aganus 11t npoBepKU

U3MepeHue HATIPSKeHU sl

. Uy=200B; 0,1/0,05. __ Uyx=100 B;
BaHo:V: 5. =(0,05/0,02)%/10°C; 67 17:=(0.02/0,01)%/10%U;
I'pymma CH - 3:R;, =100 kOM; R, = 0-100 Om

Hawu: a) Uysys B B Py = 1

.@) UHSNJ‘.UHP: AH' PJ = 1'
6.3aganune K31-6.
I/I3MepeHI/Ie TOKaA
LaHo:A:  1,=200 MKA; Iy=100 MKrA; 0,1/0,02; t,.,= 40°C;
67,¢=(0,1/0,05)%/10°C; 67 17.~(0,05/0,02)%/10%U;
R =250 Owm; R,,,;,= 0-750 xOMm
HaiiTu: ?:) Lisas An,z; Apws P;‘ =1
Q) "uau,noﬂp; Ap; P;‘ =1

7.3ananne K31-7.
H3MepeHne HANPSIKeH sl

OaHo:V: U,=500MB:0,05/0,02; Uy=100MB;
67,+=(0,02/0,01)%/10°C; 67 1;=(0,02/0,01)%/10%U ;
I'pymma CH —4; R, =10 kOm; R, .= 0-10 Om
Haitn: ﬂ) Ussnss An,s; Apws P; =1
6) Uysynonvs Ans Pr = 15
8.K32-1.
mMeperne P mo P=UZ%/R
DaHo: V: U,=300B; 0,1/0,05;  Ux=100 B;
R:  R,=100 kOwm; 0,05/0,02; Rx=20 xOwm;
HalTh:  Buys A oi 6
9.K32-2.
2. 3amaua; _m3Mepenne P mo P=I’R
llaHo Al L =2A; L5; Ix=2 A;
R: R;:=1000 Owm; 0,2; Ryx=500 Om;
HanTtu: Bisus An,o; ‘Sn,u
10.K32-3
3.3agaga: mu3Mepenue S o S=UI
NaHo: V: __U=150B; 0,2/0,05; Ux=100 B;
A L=10A; 0,25/0,1; Iy =8 A;
Haittn:  Suawi Anos Ono
11.K32-4.
4. 3amaua: _ mameperme P nmo P=U/%/R
Nako: V:  U,=30B: 0,1/0,05; Ux=10B:
R: Rp=10 xOm; 0.05/0,02; Ry=5,0 kOm;

Haiitin: Prans Dz 6y

12.K32-5.
5.3amava: m3mepenne R, mo R,=R,|| R,
NaHo: R: R, =10xOmMm; 6=0,2/0.1; Ry=5 xkOm;
R: Rp=1 xOm; ¥=0,2; R,=0.5 kOm;
Haitu: R, A6,
13.K32-6.
6. 3amaua:  m3mepenne cos(¢) mo cos(p) =P/UI
faWo:  V:  U,=10B; 0,5/0.2; Uy=5 B;
A =100 MA; 1,0/0.5: Iy =25 MA;
P: P=250 MBrT; 0,5/0,1; Py=T75 MBT;

HalTn:  cos (9)yau: Bro: 6,

14 K32-7.

no
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

12. 3agaya: m3mepenne P mo P=Ulcos(p)

U,=20B; 0.2; Uy=15B;

1,=200 MA; 1.0; 1x=120 MA;

0s(¢): cos(¢@y )=1: 0.5; cos(p)=0,7;
1AL 6,

HaM> 03 Ono

[laHo:

S s

HaiTu:

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopowo" BEICTaBISAETCS €ClIu
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE IS perieHus 3a1a450

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BBIIIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CITM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-3. KoutpoJsbHoe 3a1anue 3

®opmbl peamzanun: [Iposepka 3aganus

Tun koHTpoLHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJbLHOro MeponpusaTusi: KoHTponbHOE MeponpusTue
NpeHAa3HAYeHO Ui OLIEHKH JIOCTMKEHUs OOY4YalOIIMMHUCS YacTH 3alUIAHUPOBAHHBIX PE3yJIbTaTOB
o0ydeHus Mo AMCUMIUIMHE M 3Tana (GOpMUPOBAHMS 3alllIaHMPOBAaHHOM kommereHuuu. IIpoBepka
BBITOJIHSAETCS B TEUEHUH S5 THEH ¢ MOMEHTa c1auu paboThI CTYIEHTOM.

Kpatkoe cogepxxanue 3agaHus:
KoHTposibHOE MeponpuaTHe HANPABIEHO Ha OLIEHKY OCBOEHUS KOMIIETEHIIMI 10 BOIIpOCaM,
CBSI3aHHBIM C TEMOH ‘“‘AHAJIOTOBBIE U3MEPUTETbHBIE TPUOOPHI ™.
WNuauBHuayanbHOE 3a1aHNE COCTOUT U3 JBYX BOIIPOCOB HA 3HAHUS U OJHOTO BOIIpOCa HA
YMEHHUS.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE pe3ynbTaThl | Bonpockl/3aganus s npoBepKu

00y4YeHHsI 110 TUCHIUTUIMHE

3HaTh: METOIBI HU OCOOEHHOCTH 1.Kak pa3nuyaroTcs METPOJIOTHYECKHE

U3MEPEHUS AIIEKTPUIECKUX u XapaKTEPUCTUKH DJIEKTPOMEXaHUUECKHUX U

HERJIEKTPUUYECKUX (buznuecKkux ANEKTPOHHBIX AHAJIOTOBBIX U3MEPUTEIBHBIX TPUOOPOB?

BEJIMYUH 2.Kaxkoil cucTeMbl HCIIOJIB3YETCS
3JEKTPOMEXAHUYECKUI N3MEPUTEIBHBIN MEXaHU3M KaK
COCTaBHAas 4acTb IEKTPOHHOT'O aHAJIOrOBOIO
W3MEPHUTEILHOTO Mprudopa?
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus ams npoBepKu
00y4YeHUs 10 TUCITUTINHE

3.Kakue oCHOBHbBIE METPOJIOTUYECKNE XaPAKTEPUCTUKU
AJIEKTPOHHOT'O BOJIBTMETPA aMILUIUTYAHOIO 3HAYEHUS?
4.Kakue OCHOBHBIE METPOJIOTHYECKHE XAPAKTEPUCTUKH
AJEKTPOHHOTO BOJIBTMETPA CPEAHEBBIIPSIMIIEHHOTO
3HA4YEHHUs?

5.Kakue 0CHOBHBIE METPOJIOTMYECKUE XAPAKTEPUCTUKHU
JIEKTPOHHOTO BOJIBTMETPA CPEIHEKBAIPATUIECKOTIO
3HaueHus?

6.Kakyto norpemHocts onpeenser Kiacc TOUHOCTH
aHaJIOTOBOTO M3MEPUTEIBHOT0 Iprudopa’?

7.KakoMy 3Ha4e€HUIO U3MEPAEMOTr0 CUTHaIA
IIPOIOPLIMOHAJIbHBI IOKAa3aHMsI 3JIEKTPOHHOTO
BOJIETMETPA aMIUIUTYTHOTO 3HAYEHUs?

8.Kakomy 3Hau€HHIO U3MEPSAEMOT0 CUTHaIa
[IPONOPLIMOHATILHBI TTOKA3aHUS 3JIEKTPOHHOTO
BOJIbTMETPA CPEAHEBBIIPSIMIIEHHOTO 3HAYEHUSI?
9.Kakomy 3Ha4eHUIO U3MEPSAEMOTr0 CUTHAIA
MIPOIOPLIMOHAJIbHBI IOKAa3aHUsI 3JIEKTPOHHOTO
BOJIETMETpA CPEIHEKBAAPATHUECKOr0 3HaYeHUs?
10.Kakue yacToTHOE Juana3zoHbl UMEIOT 3JIEKTPOHHBIE
BOJIbTMETPHI?

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu ebinonnenus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBHITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBHIITOJHEHO

KM-4. KoutpoabHoe 3aganue 4

®opmbl peamzanuu: [Iposepka 3aganus

Tun koHTpobHOro MeponpustTus: KourponsHas paborta

Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 10

IIpoueaypa mnpoBeaeHMsi KOHTPOJBHOro meponpusaTHs: KOHTpoibHOE MeponpusaTHe
NpeHa3HAYeHO I OILIEHKH JIOCTH)KEHUS OOy4aroIIMMUCS YaCTH 3alUIaHUPOBAHHBIX Pe3yJIbTaTOB
oOydeHus Mo AMCUMIUIMHE M 3Tana (GOpMUPOBAHUS 3allllaHMPOBAaHHOM kommereHuuu. IIpoBepka
BBITOJIHSICTCS B TEUEHUH S5 THEH ¢ MOMEHTa c1a4u paboThI CTYIEHTOM.
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KpaTkoe cogep:kanue 3a1aHusi:

OCHOBHBIE METPOJIOTUYECKHE XAPAKTEPUCTUKH JIEKTPOHHO-TYUYEBBIX OCHUIIOTpadoB U

U(PPOBBIX OCIHUILIOTPadOB.
LudpoBbie H3MEPUTEITbHBIE IPUOOPHI.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3amiaHupoBa
HHbIE
pe3yiIbTaThI
00y4eHust 10
JMCLIUTUIAHE

Bonpocel/3aganus s mpoBepKu

YMerTsh:

AKCILTYaTUPOB
aTb CpeAcTBa
U3MEPEHU B

1. [TpoBoaMM H3MEPEHHUs aAMIUTHTYIHOTO 3HAYCHHSI TPSAMOYTOJIbHBIX
uMIynsCoB. [omydeHsl clieayronme n3MEepeHHbIE 3HAYCHHUS 110 BEPTUKAIILHOM
ocu otrkionenus DJIO Y: L1, L2, L3.

MaxkcuManbHasi a0COIOTHAS MTOTPEIIHOCTh OTCUUTHIBAHUS ITTMHBI OTpe3ka L

COOTBETCTBUU +/- 0,5 mm.

c 170: HomunansHoe 3HaUeHHEe KO3 duImeHTa oTkiIoHeHus o ocu Y — Ky,Hom.
Ha3HAYEHUEM [IpenensHO gomycTuMoe oTkiIoHeHHEe KY 0T HOMUHAJIBHOTO 3HAYEHHUS -

u oKy,np.

TEXHUYECKUM

51 Haiitu pe3ynbTaThl n3mMepeHus aMminTyaabix 3Hauennit: Ul,amm; U2,amm;
XapaKTePUCTH U3,amn 4 npefenbHoO JOMYCTUMbIE TOTPEIIHOCTH JUIsl TOJTY4YE€HHbBIX

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

Pe3ynbpTaThl BHECTH B TaOuIuUILy.

L1, | L2,c | L3,c | Ky,s | 0Ky, | Ul,a | U2,a | U3,a |01, | 062, |03,

M M M oM np M Ml M np | np | nop
1,0 +/-
100 150 110 | 5w 1300

2. Ha Bxoxe BeptukanpHOTo oTKIOHeHH Y DJIO neiicTByeT
CHUHYCOMIaJIbHOE HAIPSKEHUE.

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

Haiiti uzoOpakenue Ha skpane JJI0.
e 1

AY B |

K

\\/ \\ / /

;]:/}/:k Z‘Ti,j”lf

3. Ha Bxope BepTukansHoro otkiaonenus Y 23JIO neicTByeT CHHYCOMAATbHOE
HanpsHKeHUe.

Ha Bxoae ropuzontaibHOro oTkioHeHUs1 DJIO neicTByeT HanpsiKeHue,
npeacTaBieHHoe B 3aaaHuu. ['eneparop paszseptku DJIO BBIKIIIOUEH.

Haiitu nzo0paxxenue Ha skpane IJ10.
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3anjgaHupoBa
HHBIC
pe3ybTaThl
0o0y4eHust 10
JICITUIUINHE

Bonpocsi/3aganus 11t IpoBepKH

N ,
v

4.Ha BxoJe BepTUKaIbHOrO OTKJIOHEHUs Y DJIO neicTByeT CHHYCOUJaIbHOE
HarpsHKEHUE.

Ha Bxone ropusonTtansaoro otkioneHus 3JI0 neiictByeT HanpsKeHUe,
MpeACTaBICHHOE B 3aAaHuu. [ 'enepaTop pa3epTku IJIO BBIKIIOUYEH.

Haiiti n3o0paxkenue Ha skpane IJ10.

S

5.Ha Bxone BepTukansHoro otkiaonenus Y 3J10 aeicTByeT CUHYCOMAAIBHOE
HaIpspKEHUE.

Ha Bxoze ropusonTtansHoro otkioHeHust 3JIO neiicTByeT HanpsKeHue,
IpescTaBlIeHHOE B 3a1aHuu. ['enepaTop pa3septku OJIO BBIKIIOUYEH.

Haiitu uzobpaxenue Ha sxpane IJ10.

N \T&

A
| \

6.Ha Bxone BepTukanbHOro oTkiaoHeHus Y 3J1O aeicTByeT CUHYCOMIAIbHOE
HaIpspKEHUE.

Ha Bxozae ropusoHTasibHOTO OTKIIOHEHUS DJIO neicTByeT HanpsHKEHMeE,
IpesicTaBlIeHHOE B 3a1aHuu. ['enepaTop pa3sepTku DJIO BBIKIIOYEH.

Haiitu n3obpaxkenue Ha sxpane IJ10.

N : A

\} /\ ‘//\\
L \\‘\7/ \\ /;—C’;
/ / Vo
74 1
AN
r £ T\Vgr 2t <
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3anjgaHupoBa
HHBIC
pe3ybTaThl
0o0y4eHust 10
JICITUIUINHE

Bonpocsi/3aganus 11t IpoBepKH

7.Ha Bxone BepTukanbHOro otkiaoneHus Y 3J10 aeicTByeT CUHYCOMAAIbBHOE

HanpspKEeHUe.
Ha Bxozae ropusonTansHoro otkioHeHus JJIO neiicTByeT HanpsKeHue,
npejacraBieHHoe B 3aaaHuu. ['eneparop pazseptku IJIO BBIKIIIOYEH.
Haiitu nzo0paxxenue Ha sxkpane IJ10.

N ik
\/ \.\ ‘/ /\ E

XX

8.Ha Bxoze BeprukanbHoro otkinonenus Y 2JIO nelicTByeT CHHYCOU1abHOE
HarpsDKEHUE.

Ha Bxone ropusonTtansaoro otkioneHust 3JIO neiicTByeT HanpsKeHue,
MpeACTaBICHHOE B 3aAaHuu. [ 'enepaTop pa3zepTku IJIO BBIKIIOUYEH.

Haiiti n3o0paxkenue Ha skpane IJ10.

N

P-% T -l ‘-

9.Ha Bxone BepTukanbHOro otkiaoHeHus Y 3JIO aeiicTByeT CHHyCOMAAIbHOE
HanpspKEeHUe.

Ha Bxoae ropuzontanbHoro otkiioHeHus: JI0 neficTByeT HanpsHKeHUeE,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3zepTku DJIO BHIKITIOUYEH.

Haiitu nzo0Opaxxenue Ha skpane DJ10.

NA TR

X

10.Ha Bxoae BeptukanbHoro otkionenus Y 2JIO nelictByer
CUHYCOUJIAJIbHOE HAMPSDKEHHE.

Ha Bxoae ropuzonTasibHOro OTKIOHEHUSI DJIO neicTByeT HanpsiKeHue,
npeacTaBieHHoe B 3aaaHuu. ['eneparop paszseptku DJIO BBIKIIIOUEH.

Haiitu nzo0paxxenue Ha skpane IJ10.
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11.Ha Bxone BepTukanbHOro oTKJIOHEHUs Y DJIO neiictByer

CHUHYCOUJAJIbHOC HAIIPSKCHUC.
Ha Bxone TOPHU3OHTAJIbHOI'O OTKJIIOHCHUA 9J10 HCﬁCTByeT HaIIpsIPKCHUC,

MpeACTaBIeHHOE B 3aAaHuu. [ 'enepaTop pa3zepTku IJIO BBIKIIOUYEH.
Haiiti n3o0paxkenue Ha skpane IJ10.

12.Ha Bxoze BepTukaigbHoro otkiaonenus Y 2JIO neiictByer

CHUHYCOMIaJIbHOE HAIPSKEHUE.
Ha Bxozae ropusonTansHoro otkiioneHust 9JI0 neiicTByeT HanpsiKeHHe,
IpescTaBiIeHHOE B 3a1aHuu. ['enepaTop pa3Beptku DJIO BBIKIIOYEH.
Haiitu uzobpaxenue Ha sxpane IJ10.

N

KOHTPOJIbHBIX TOUKaX AHAara3oHa U3MEPEHH MPUBEIECHBI B TaOIHIIE.
[IpuHATH perieHue o roJHOCTH NMpHOOpa K AaibHEN dKCITyaTalluy —

T'onen/He roaen

13.I1IpoBoAMM IIPH HOPMAJIBHBIX YCIOBUSIX MOBEPKY IIUGPOBOTO BOJILTMETPA
kiacca togynoctu 2,0/1,0. Pe3ynbraThl HCHIBITAHUI TUPPOBOTO BOJIBTMETPA B

H3MepsaeMoii BeJJU4UHbI, B

Komrpoabibie Towku ananasoia 0,000 | 7,500 | 15,000 | 22,500 | 30,000
u3Mepenuii, B
JleficTBHTENLHOE 3HAYEHUE 0,221 | 7,479 | 15,219 | 23,076 | 30,534

A0COJII0THBIE MOTPelIHOCTH, B
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BriBoxa:

14.ITpoBoAMM TIPY HOPMATBHBIX YCIOBHUSIX MOBEPKY IIUGPOBOTO BOJIETMETPA

kiacca TogHoctH 2,5/1,5. Pe3ynbTaThl HCIBITaHHH (G POBOrO BOJILTMETPA B

KOHTPOJBHBIX TOYKAX JHANa30Ha U3MEPCHHI MPUBEICHBI B TAOJIHIIC.
[TpuHATH perieHue o roTHOCTH MPUOOpa K TaTbHEH SKCILTyaTalluy —

I'onen/He ronen

KOHTpOJIbeIe TOYKH JHAIIA30HA

. 0,000 | 5,000 | 10,000 | 15,000 | 20,000
u3MepeHui, B

JeiicTBUTEbHOE 3HAYCHUE

. 0,171 | 5,283 | 9,739 | 14,781 | 19,689
u3MepsieMoii BeJIn4uHbI, B

AO0C0JII0THBIE NOTPEeIIHOCTH, B

BriBOa:
15.V3mepenre HaNpsHKeHUS TPOU3BOISAT TP HOPMATBHBIX YCIIOBUSX JIBYMS
BOJIbTMETPaMH, BKJIIFOUEHHBIMH MapaiesnbHo. OnuH BonsTMeTp V1
OTEUYECTBEHHOI'O IIPOU3BOJICTBA C 0003HAYEHUEM KJIacca TOYHOCTHU
nocpeacteom ¢/d. JIpyroit BomsT™MeTp V2 3apyOesKHOTO MPOU3BOJCTBA C
YKa3aHUEM MPEACIIbHO JOIMYCTUMON aOCOMIOTHON MOTPEITHOCTH ©
+(a%/100%) ot X+ bx(q, rae X —nokazanue gonommempa;, Q-xeanm
(3HayeHue Mnaouie2o 3Hauauje2o paspaoa OmMcyemHo20 yYCmpoucmaeda
gonvmmempa). [loxazanus BonsT™MeTpoB U1, U2; 3nauenus ¢/d, Ukon; am b
npuBeeHbI B TabmuIe. [loka3zanus BOIBTMETPOB PA3ITUYHbI BCICICTBHE
HaJIM4YUs HHCTPYMEHTAIBHBIX HorpenrHocTell. OnpeaenuTs J0MyCTUMO U
JTAHHOE PACXOXKICHUE ITOKa3aHUH, BEI3BAHHOE ITOTPEITHOCTSIMHI BOJIBTMETPOB.
d UkoH a% | b Ul U2 Pacxoxnenve nokasanuit
B B B B

1,0[05]10,000 |15 |5]5,281]5,103

c

[penensHas norpemHocTs | [IpexenbHas
V1 MOTpenrHocTs V2
B B

Pacxoxnenue
JTOTTYCTHMO

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuku eoinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUIS PEIICHUS 3a]1a9

Oyenka: 3 («yIOBIETBOPUTEIEHO)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus snanus: OUeHKa "Hey10BIETBOPUTEIILHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-5. 3ammTa 1adoparopHoii padorsl 1

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOJIBLHOro MeponpusaiTusi: Kommoksuym

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa  mnpoBeaeHHsT  KOHTPOJIbHOro  Meponpusitusi:  CTyAEHTHl  BBINOJIHSAIOT
UHIMBUYyaJIbHOE 3a7aHue 1o JsaboparopHoil pabore "Nel. M3mepenme Hampspkenuit". Ha
OCHOBAHMHU IOJYYEHHBIX SKCHEPUMEHTAJIbHBIX JAaHHBIX MOJrOTABJIMBACTCS U MPEIOCTABISAETCS Ha
3alIUTy OTYET O BBINOJHEHHHM paboThl. B paMkax 3amuThl OIEHWBACTCS NPABMIIBHOCTH
HOJYYEHHBIX PE3YJIbTaTOB, KOPPEKTHOCTh 3allCU OTBETOB U BbIBOAOB. KpoMme TOro, oneHuBaercs
MIOJTHOTA OTBETOB HAa TEOPETHUYECKHUE M IMPAKTHYECKHE BOMPOCHL. 3alluTa MPOBOAUTCS OIHUM
npenojanarenaeM. Bpems 3amuTel coctaBiser He 6onee 15 MUHYT Ha ofHOTrO yenoBeka. Ha 3amury
NPECTABIISIETCS BBITOJHEHHBIN HHIMBHTya IbHBII OTUYET.

Kpartkoe cogepxanue 3ajaHusi:

JlaGopaTtopHast pabora 1.
Bomnpocsl, 3aganus.
1. ITpuHIMN eicTBUS SJEKTPOHHBIX aHAJOTOBBIX BOJIBTMETPOB IIEPEMEHHOTO HATIPSIKCHHUS.
2. Jlan BonbTMeTp co mkanoi 0 — 30 B, knacc 1,0. HaiiTu morpenrHoctu OCHOBHYIO
IPEJIENbHO-A0IYCTUMYIO A0COIOTHYIO U OCHOBHYIO IIPEAEIbHO-JOIYCTUMYIO
OTHOCUTENbHYIO u3Mepenus U= 25 B?

Han BonbTMeTp co mkanoi 0 — 200 B, kimace 0,5/0,2. Haiitu morpemHocTé OCHOBHYIO
peenbHO-I0NYCTUMYIO a0COIOTHYI0O U OCHOBHYIO IIPEAEIbHO-A0NYCTUMYIO
oTtHocuTenbHY0 n3meperns U= 100 B?

KoHTpoJibHbIE BONIPOCHI/3aJaHHA:

3anmaHUpoOBaHHbIE  pe3ynbTaThl | Bompockl/3aganus 1uist IpOBEpKU
00y4YeHHMsI 110 TUCHUIUIMHE

3HaTh: MOTPEIIHOCTH HU3MEpPEHUH, 1. Iloka3aHusi, Kakux U3 dJEKTPOMEXaHUUECKUX
KJaccupukanus, bopmbl nprOOPOB, MPONOPLUOHANBHBI TOCTOSIHHOMY HJTH
HOPMHUPOBAHHUS, CIOCOOBI OLIEHKHU CpelHEMY 3HAUEHUIO CUTHAJIa?

MOTPEIIHOCTEN U3MEPEHUI 2. Kaxue npuOopsl Ha3bIBAIOTCS BHITPSIMUTEIBHBIMU?

3. Tlouemy (hopma curHasna BIUSET HA PE3yJIbTAT
U3MEPEHUS BBITPSIMUTEIBHBIX PHOOPOB?

4.KakuM 3HaY€HUSAM IIEPEMEHHOIO CUTHAIA
IIPONOPLMOHAIIBHBI TOKA3aHUS AIEKTPOMAarHUTHBIX
puoopoB?

5. KakoB cocTaB CTpyKTYPHOI CXeMbI BOJIbTMETpA
MEPEMEHHOTO HAMpPsKEHHSI, UMEIOIEro HanooIbIINN
YaCTOTHBIN AMAINa30H?

6. C xakuM¥u U3MEPHUTETHHBIMH ITPE0Opa30BaTEISIMU
AIIEKTPOHHBIE BOJIBTMETPHI IEPEMEHHOTO HANIPSKEHUS
MMEIOT HauMEHbIIINE IPeebl U3MEPEHUs?

7. YTo Takoe Kjacc TOYHOCTH mpudopa?

8. B ¢popme Kakux mOrpenrHocTeil ycTaHaBIUBAIOTCS
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KJIACChl TOYHOCTHU MPUOOPOB?

9.Kakas norpenHocTb Ha3bIBa€TCsI OCHOBHOMN?
10.Kak HaliTU OCHOBHYIO MTOTPEIIHOCTH?

11.Kakast morpemHocTb Ha3bIBAE€TCS NOTPELLIHOCTHIO
B3auMOJICUCTBUS?

12.Kak paccunTtaTh NOIPEUIHOCTh B3aUMOAECUCTBUS ITPU

HN3MEPCHUU HAIIPSXKCHHA, TOKA U COHpOTI/IBHeHI/IH?

13.113 KakuX COCTaBIISAIOIIMX CKJIAJbIBAETCS OTPEILIHOCTD

WU3MEpEHUS HaNPSHKEHUS?

14.Koria He06X0IMMO yYUTHIBATh U JONOJTHUTEIbHBIC
MOTPEIIHOCTH ?

15.Kakoii BOIbTMETp AEHCTBUTENBHO U3MEPSET
CPEHEKBAIPATUYECKOE 3HAYEHNUE CUTHAJIA?

YMeTh: OLCHUBATHL IOIrpCIIHOCTH
pPE3yIbTaTOB I/ISMepeHI/Iﬁ

"Hs20pASTCA HERPAEMAS TICPEMCHTHOTD TOHE

CxeMa IECHepEMERTa

OTCUETAHEOE SHAYEHHE

HCXOTHBIE JAHHEIE:
i

curnama

SEEHBATEHTHAA CXeMA 00BERTA

@ | - seauesns conporssenE
I & i = 1000w, .= 10 £0nr,
i
ym | - SaCTOTa retepEPyEAOTO

currizna =2 K0
)

Gopuia e camyconza

Orcunranmoe no mKane snavcnme U = [ oro] B.
I

TaEm
- Enacc TommocTa 0,38

- mpexen msuepermt U = 3 B;

- Smurer wowermen® — 30000;

ERem A TRse WD, oTofpaEae MR

- xosdbrmmenT DuTTEys Ky yu=3;

- HOPMATHHELH THAESOH SACTOT AF = B YCTATOBTEE,

- pabowmii manzson swactor AF,., =(50...10% T
- Koadrmmerr BamTy DL E = 3
i Taason TexepaTyP AB) —Ke Y

- paSousii maamason Temmepatyp A8, = (0...+30) °C;

[y —
- semwemme conporeEnemEa Ry = 10 MO,
- sHavemme &mocty Cr £ 30 nd;
Tlapaverps: oxpysalomeit cpeast:
- AHANasOH BOSMOEHEN TeMmeparyp AQ,, = (0...30) °C;
- ApyTHE BTETIONIE ESIFHEE He NPHHEMAITCE 5 PACIET,
JATAHHE
Hemomssya sterop; mamcyamers crysar (MHC), MMepHTS B SAICATS pesyBTAT HIMEpERTT
I ———
HlsMepaeTCA HATpIESHNE MEPEMENHOTO TOKE

‘CREMA SKCIEDHMEHTA

Ceba 00BeRTE (bopia ceTRaTA: CEmyCOMTA
T [— compoTiBnemE:
I s | R =100 Ore, B: =100,
My
gm - uACTOTA remepipyeMOTD
I carmana f= 5L
)

Oremmanioe o mxkane srauenie Uy, = 20,00 B.
1

pearmpyer ma
- xmace TowmocTs 0,8//8;

suenenve (CB3)

- npeaea mcepemzit 1, = 40 B:

- druma et * — 4000

AmECIETEROE THEND, OTofpaTAmIDS T

- HOPMATH L THATASOH TACTOT AF g0 50 YCTAHORTER,
5 =(50....5000) T

- xoprmperT sy k=35,
- i VP A0y — B2
- paSomsi mznason tevmepanyp A0, = (0., +45)°C;

R smeen ks - e
- smateamse conpoTEaema Ry = 10 MO
- smaemme eumocTs Cr S 50 b
Tlapaverph: axpyaatonteii cpeTb:
- EEamasoR BonMEmED: Texmeparyp AQL,= (5...30) °C;
- ApPYTHE BIRTIONEE SETITHIE! e IPHHIMAIOTCT B PACIET.

3ATAHIE
Henomsya seto mameyamero cmysan (MEC), MshMepHTS X SATHCATS PeSyTBTaT HMepemms
S
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Vlssepiteres sanpinertse nepestesnoro Toxa

CXeMa IECTIEpAMENTA OTCYHTARROS SHAGEHHE

ofwerm

e ooverTa ‘popuaa curmana: comycona

- sz

ot
0 Ont, R =100 50ns;

- wacTora remepupyEMono
curmaa /= 500 T

Oremrantioe no mwae saserme U = [ doro] B,
I M

- pearnpyer niéroe swardenue (A3)
- knace Tomsoera 0.6/710;

- npeaea maepemai U = 40 B

- Gt ez — 4000;

AcKemEmEEe T, orobprzasoe e
- HOPMATHHBIH A0 TACTOT AF gz B FETAOBTER

- pabowiii manasor wactor A, = (30 ...5000) In;
- EoafrbrmienT LTIy i r= 3.5

- HOPMAThHELE THATIASOH TeMIIEPaTYP AB) s,y — HE YETAHOBICH;
- paSowsti maanzsor TeMmepaTyp AByg = (0...+40) °C;

- R b — e verea,;
- suagerme conpornesma B = 1 MOM;
30nd;
Tlapanterpst oxpymaromes cpeTsr:
- manason BosuoEEEDs TenmepaTyp AQ, = (0...30) °C;
- APYTHE BIRTONME BeTHIHHK He IPEHIMATET B PACIET
JATIAHHE
Henoaesya metox mamcyamero cayaat (MHC), ms)epHTE B 3aOHCATh PESYIETAT H3MEDEHRA
3 T g ——

- suauerke Euxoctd Cr

[Hsuepaeres nanpasenne nepemennore Tosa
CxeMa SKomepHMEHTE. orcTHTamROE sHAneRHE

ofwerm

opins crmane: O

oTEReERE:
=20 0, &, =20 x0ne;

[~
i

@ ef1) I - HACTOTa remepEpyENOro
cxrmana f= 100371

o
Oremransoe no mxane suavenie Uy = [0 oro] MB.
Ingposoii
- pearupyer 52 mauerye (CB3) Ranpraemuy;
- xmace Towoers 1,0/0,5;

- mamason myepermmit AL, = (0...60) B
- bt ez — 600;

AmECT RS e, CTofpaIEARO: T

- HOPMATBHB WHAIE308 T2CTOT AFi = (50 ...100-109 Ii;
(20 ...500-10%) T,

- pabownii manson Tactor
- sosHmenT vy b
- HopMambsE mianzson Temeparyp Ay = (2022) °C;

- paSowt mHanzsor Tevmeparyp A = (-20...435) °C;

- TeMTEpaTypEsE KosppEenT BT Fe = 0,5A,,/10 BT,
- sraermie conpotBnera By =4 MOx;

- sravere Ekocts Cr 40 s
Tlapanerps1 oxpy&aroueil epeap:
- Amamason osMoEEL: Tesmeparyp AQ: = (10...30) °C;
- OpyTHE BTHTOMEE SRS He IPEREMAIOTCA 5 PAcdsr.
3ATAHHE
‘Flcnossya MeToR HAKyAmero crysas (MHC), H3NepHIB H SaINCaTE PEsyIbTaT HiMEpEHIT
/R ——
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[Hsuepreres manpaserme mepenenHoro Tora

OTCTATAREOE SHAUERHE

ofwerm|

- SHEUEHTA COMPOTHRNERHE"
I\" Ri=10x0m, R = 1 k0,

e e(i) l - SACTOTA FeHEppYEMOrD
T =500

Oremmantioe no mwate saawenie Ugs; = (o1 horo] SB.
I i o

- pearapyer oo maienue (A3)

- Enace Tomoern 0,2/0,1;

- mpeaea msaepest U = 20 »B;
- drnupic wm — 20000

AcarcmTERDS ¥HOTD, OTOGpIERM THCTEEL
- BopyabHb Ansos wActor AF,,,., = (50 200-109) Tt
- pabousii mEanEson 9acToT AF, = (20 ...-109) T
- rosbummenT Ty £
- HOpMATHELE EAsOR TeMepaTyD Ay = (2052) °C
- paSowii mRanasor Tevmeparyp ABy, = (20...%35)°C;
- TeMepaTypHsG KopuImeRT BT ko = Aoe/10
- stsertie conperkEnera Rs = 10 MO,

- staertie fakocts Cr €30 b,
TlapaseTps1 oxpyasnmeii cpes:

- Aamason BosMOEHED: TenTteparyp A, = (-10..35) °C;

- ipyTHE RIATOMHAE Be/ERHHE He IPHEMMAIOTCA B PAcaET.
3ATTAHME:

Hcnossya meToa Bamyamero cayas (MEIC), H3MepHTE B SAIHCATE PESyaNTaT H3NepemmA

5 CHEYCORJATHHOTO HANDAARHHS

obvexm|

v

0 S 150
HACXOJHBIE JAHHBIE:
TIapaMeTphI HCTOSHIKA CHIHATA (06BeKTa):
FRHDANEHTHER CKAMA COBERTa Gopa crrmata: crmycoHA
Lo N
e Comp
1 = 100 K0ne, R = 100 One;
,
Pl E——— TrenepHpyENOND
] caremana f= 4 NIn.
I §
‘OTCHNTANHNOE N0 LIKAIe SHASCHNE b= 12,020, Ao,
BOTBTMETP IeKTPOHHBI:
- zma it CHE TaE: B HO. it
- EJIZCC TOHHOCTH 2,3,
- mpexe.t mauepermi [, = 150 B2
- mena menerma mmanse LT ={mo scwTars mo meate} Biger;
- EC3WDHIMEET aMIUETYIEL Kpyewe=31
- HOPMATBHBII AHATESOH FCTOT Ay = (50 .. 1- 104 Ty
- pabosmii mmanzson macTor AR, = (20 ...5-109 T
- EOpMATSHEH THAMasOR TeMTepaTyp A, = (20£5) °C:
- paGowsai: mianason Tenmeparyp AGy,, = (0..+35)°C;
- TEMTEpPATYPHBLE KosPbHIERRT BTEAEE ks = A.,/10
- smavertve compoTETertE B = 1 MO,
- smuermye Smoeti Cr S 50 md;
TlapaseTpsi oxpy&arowe €petmi:
- AMATESOH BOSMOEHEEE TeMmepaTyp AGy = (0.. 25) °C;
- apyrEe DETIGEEL e TIpE & pacsér.
3ANAHHE:
Hemomssy Metox Hameyamero crywai (MHC), IsMepHTs H SaIbIcaTs pesyIbTaT MsMepers
O J e ——
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HsMepReTca RETpARATS TPENCHIOT TOKa

Chea SRCIepMEETa ‘mmane npEOOpa

ofverm|

' .
- sHaRemt conpoTHBNEE:
| | R=10x0m .= 1050ng
[
- SACTOTA TeHepHpYENOTO
I curmana f= 100 &l
3

DTCTTANHOE Mo LIKATE SHANEHHE top=24,020,5 e
ML THEOTHTMETP MIEKTPORHBI:

- memocpeACTERR? AEpAST (peaTHpyeT Ha) narienue

- Enace TomHocTa 2.5,
- npeea msuepenmi U =230 :8;
- WMo Fenermit mEKATH 0, = {MOACIHTATE 1O GoTorpadm} AeT:
- HOPMATBHBI MEAzs0H HacTor AF, ., = (50 .. 2-109 T,
- paSiounii manaso wacToT AF, 5109 T
- wosmeRT smTmTyTLE
- HopMaTHRLE THATsoR TeNmepanyp AQ), = (2055) °C;
- pasousst muanasos TeMmEpaTyp ABL, = (0. +33)°C;
- TevmepaTyprs xospdmenT BmwHRA Ky = A../10 BAC,
- smagernze conporusnera Ry = 1 MOM;
- smawerme @mocrs v <30 0d;
TlapameTpel OKpyEammeii cpeInr:
- duanason sosuoscsre mesmepanyp ABe = (10..30) °C:
- APyTHE RIEAOIHe EETHNHHEL He NPHEHMAIOTCH B PACIET.
3ATAHHE:
Hemoesyst MeTos HaMKymero cyaat (MHC), HSMepHTS 1 SaIHCaTs pesyTTAT HSMeperns
7 CHEYCOBTATHHOTO HANpAREHHI.

[Asnepaerca manpaerme meperenHore Toka
cxesta JEcuepmuerT2 a2 mprtopa

ofwerm

cuenia oGrerTa Gopra cirmae: cmycoma

- wacToTa remepEpyROTO
carmana /=300

OrcamTantioe no tikaae sHaterie
Ta=20,0 3B; Ao =20.5 gems<Il =
MiLLTHBOTLTMETp SMERTPOHHELE:

- HeNDCPEACTESHED HIMepAeT (DeATHPYET HA) QWLIINOHOE SHQUeHNE HATDAKSHIT,
- Entace TowmocTs 1,5;

- Amanazon mxepesit AU, = (0...30) 38;

- nesa memema LT = {moacwrars no mate} 2B/em
- HopMaTEHA THanATOR 92CTOT AF . = (50 .1 10°) T
- paiomsst mmanaso wacToT AR = (20 ...510°) Tx;

_ xosgpemment anmmTya k=141

- nopamA: THan2soH TemepaTyP A, = (20=5) °C;

- paoweni mmanazon Tenmeparyp A9, = (0...+35)°C;

- TemeparyprsGi Ko} et B ks = A /10 BC,
- seavterme compommmnemz Ry = 1 MO

- sHauerme &xocti Cr £ 50 nd;

TlapaveTpei oxpyxammedt cpexoi:
- AaNAtoR BoSMOAHHX TeMmeparyp AGy= (0...35) °C;
- APYTHE ETAMONINS BETAMIHET He IPHEFMAIOTCE B PAcHET.
3ATTAHHE:
Hemomesya stetox Ramcyamero cayaat (MEC), M3MepHTS 1 SAIIICATS PesybTaT HSMepermt
8 CHEYCORAATSROMO HAmpTREHTIA.
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3annaHUpOBaHHBIE  PE3YJIbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 1iist mpoBepKu

Hsa(epaeTca BANpAKERTE IEPEMEHHOTO TORA
Cxeya SKCIIEpRNeRTa. OTCHHTARROE SHAMRRIE

ofmern

cxena odBerTa (opua carmate: chRyconIa

- sma

etz
R =100, .= [50ng

- SacToTa reBpEpYENOTO
cargana f= 500 1

. _

EaK Tax 1 7o

- Eace TomocH O,
- mpeaea rsveperi U = 20 B;
- drura wrart — 20000;

B RTED W, oToSpaIAOe TR
- mospHmmenT aMmTITYIE K un=3;

- HOPMATHILI TEANA0N BACTOT AF.. — B YCTIORTER;
- pabowmii maamasoe wacToT AF.; ~..2000) Tr;

- i TexmepaTyp AQuuu, —He

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

- s Fo — He HOpMEpYeTCH;
- ssavere compoTEEaemEx Rr= 10 MO
- savermte BvmocT Cr £50 0%,
Tlapanserpat okpyskarouest epepI:
- AHANatOH BOSMOAHBE TexmepaTyP ABky = (0...30) °C;
- APYTHE ENHTOMNS BETHHHL He NPAHFRIAIOTCE B PACTET.
3ATAHHE:
Hemommssya etz HamsyAmero cysan (MHC), HMepHTS H SAIHCaTh pesyIBTaT HEMEpEET
9 CHHYCORIATHHOIO HATIDAAEHIL

HishepreTcs HATpATReHEE MEPEMEHHOTO TOKA

CXeMa SKCTEpENEHTA OTCHTANHOE SHATERHE

ofverm

HCXO/THBIE JAHHBIE:
Iapaserpst keroumsa curmaa (obsesTa):
Cxena 00BeETa

- SEENeHEA C

onpoTEBTeHER:
R =100x0m R: = 10500

- SacTor2 resEpEpyEMCTD
curmana f= 2170

Orcmrmannos o mwate sraweAne Uy = [, §oro sarme] B,

Iudposoii

weroe maeue (CB3)

- npegen msepes U
A

ARECHR DS TR0, QTORPIIRA0E TR

- HOPMATLHb THATZI0M $ACTOT AF,,.. —H€ YCTRHOBIEE;
- paBosuaii manasoR TCTOT A0 L2109 T

- KoofdbHenT Ty E
. " resmepaTyp AQ)uwy, — e
- paowit Tamzsor TevmRpaTyp A8,y = (0...+30) °C;

- Ememn Fo — Be HOPMEDY
- smateste conpomimaersia Br= 10 MOs;
- staverte Eamocta Cr 50 ¥,
Tlapamerpst oxpyaouell epetb:
- AMaNasoH EoSMOEHED: TeMmepatyp AQy = (5...30) °C;
- APYTIE STITOMIE BEMIHIS! He MPMHIMIIOTCT B PACTeT
3ATAHHE:
Hlenommssya MeTop HamsyAmero cysan (MEC), H3MepHTs H SAIHCaT pesyIbTaT HEMepert
10 .  CHEYCORJATRHOIO HADIEEHMA.

26




3annaHUpoOBaHHBIE  pe3yidbTaThl | Bompockl/3aganus 1uist MpoOBEpKU
00y4YeHUs 10 TUCITUTINHE

HlsepaeTca BaNpAAeHEe NEPEMEHNOTD TORL
OTCTITamROE SHATCRIE

CXeMa SECIepHMeHTa

abern

II: CHTHATA
cxema ofpekTa
Lo ,
- smasemz comporamnemi:
] I3 1| “R=2%0m &= 1030
My
e(t) - TLTOTA TEHEHPYRNTO
curnana = 500 1
=
Orenransoe 1o mkae suasenie Uy, = [0 foro sanue] B.
Mudposoii 3
pearupyer dmoe maenue (A3)

- smace TommoeTs 0.2/74;
- npeea muepermi U = 500 B;
- G wmams® - 50000;
aascan 2 mar0e a0, oToFpaEARDS e
- HOpMATHHb ZHAT230R ¥ACTOT AF,,,., ~ He YCTEHORTEH,
- pabowsii manzson wactor AR = (20 .10 T
- Ko dumient svmTyaRLE =4
. H THAESON TeATIEPATYP AQy — HE §
- paSossit manasos Texmepatyp AByy = (0. +30) °C;
i Emu s - ne y

- smauemme conpomamaems Ry = 10 MO
- smawemme BamocTs Cr €50 nB;
IMapamerps1 oxpy:xaromeii cpeass:
- AANasoH BoSMOFHEDS TemmepaTyp A, = (10.30) °C;
- ApyTHE EANTONNIE ETIFINEL He IPHEIMAIOTCR B PACTET.
3ATAHHE:
Hcromesy steron mameymmrero emyar (MHC), ISMEpHTE It SaIMCATS pesyTBTAT HIMeperT

1 1 CHEYCORFATSROTO HEnpRRCRTA.

[isuepaerca manprxenne nepeMesntoro Toka
CaCMA IRCOEPIMERTA e

—ipr

Hgayy Uy

HCXO/THBIE JAHHBIE:

4 I crmam
cresa obverTa opesa curnana: cmycomia
Lo .
- SHAReHMS compOTHENeHME
lf, | | 2=10x0m &= 1030nc
[] '
Hﬂ) | - wacToTa rerepHpyeMoro
curmana f= 500 1.
&
Orcmanmos no mxane snasenme Upe = [0, $oto same] B
JLa—

- I it Ty TaE B
- xmace TomocTn 1,0/0.5;
- npeaen mepermit U, = 6,0 B:

- s e — 600;

AEKCIET DR THeND, OTOApITIEMOR MECTISE

- HOPMATSHALH JHANISOR TaCTOT A = (50 ...100-10%) T
- pabowmii mmmzson wacTor AF, = (20 ...500-10%) T

- rosgdpepter anTUTETY & 1= 3;

- Hopamuem MEanason TesmepaTyp AB = (20:2) °C:
- pabouit mamason TemepaTyp A,y =(-20...%35) °C:

- Tenmeparypas xosdmment Bammm ks = 0.

- shavesme conporrznesms By = 1 MOy

- snamexze Bocru Cr £ 50 n;

IlapameTpEl OKpYRANOMmEei cpeIBI:
_ Zmamasom sosMoEEED Tesmeparyp AQ., = (10...30) °C;
- APYTHE ETHAONINS BETHTNHE He IPHHEMAIOTCR § PACIET.
3ATAHHE:
Flenomssya MeTo Harnsymero crydan (MHC), HSMepHTS H 3aHCaTs PesyTIBTaT HIMeperus
12 CHEYCOMJATEHOIO HANDAAEHHA.

Onucanue MKAJbl OLEHUBAHMS

Oyenxka: 5 («OTIINYHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIECTBEHHO BBITIOJHEHO
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO

KM-6. 3amura 1abopaTopHoii padoTsI 5

®opmbl peaquzanun: CMmemanHas Gopma

Tun koHTpOILHOTrO MeponpusiTus: Koynoksuym

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa  mnpoBefeHusi  KOHTPOJBHOro  Meponpusitusi:  CTyJEHTHl  BBIIOJIHSAIOT
WHIUBHIyaJIbHOE 3a7aHue 1o jabopaTopHoil padorte "Ne5.M3mepenune mapameTpoB MacCHUBHBIX
KOMIIOHEHTOB". Ha OCHOBaHMM IOJIyUEHHBIX 3KCIIEPUMEHTAJIbHBIX JAaHHBIX MOJArOTaBIMBAETCA U
MPEIOCTABIISACTCS HA 3alIUTy OTYET O BHINOJHEHUH paboThl. B pamkax 3amuThl OLlEHUBAETCS
[IPABWJIBHOCTH IIOJYYEHHBIX PE3YJIbTATOB, KOPPEKTHOCTD 3aIIMCH OTBETOB M BhIBOJOB. Kpome TorO,
OLICHUBAETCSA MOJHOTA OTBETOB HAa TEOPETUUYECKUE U MPAKTUUECKHUE BOIPOCHI. 3aliuTa MPOBOJUTCS
OJTHUM TIpernojiaBareneM. Bpems 3amuTel cocraBisier He Ooniee 15 MuHYT Ha ogHOTO YenoBeka. Ha
3aIlIUTY IPEICTABISICTCS BHIOJHEHHBIA UHANBUIYAIbHBIN OTYET.

Kpartkoe cogep:xxanue 3aganus:
JlaGopaTtopHast pabora 5.
Bonpocsl, 3ananue.
1) 3mepeHue napaMeTpoB KaTyleK HHIAYKTUBHOCTH, CXEMbI 3aMEILEHHs; TUarpaMMbl TOKOB U
HaIPSKEHUH; TOTPEIIHOCTH.

2) Haiitu 2, Q).

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YJIbTAThI Bonpocm/sanaHI/m AJI1 IIPOBEPKU
06yquI/m IO JUCHUIIJIINHE

3HaTh: OOIIYI0 XapaKTEepPUCTUKY, 1.Jl51 KakuX CXEeM 3aMEIEHUs Leneil IepeEMEHHOI0 TOKa
MPUHIINI necTBuys, U3MEpSIOTCS apaMeTpsl Henei?

KOHCTPYKLIMIO aAHAJIOTOBBIX U 2.Yro takoe 100poTHOCTH Q?

U (POBBIX 3.Yto Takoe TaHreHc yria morepb D?
IIEKTPOU3MEPUTEIBHBIX 4. B xakoil popmMe HOPMHUPYIOTCS TOIPEIIHOCTH
YCTPOMCTB U3MepseMBIX TapaMeTpoB?

5. 3aBucsar au 3HaueHus Q u D oT yacToTh
UCIBITaTEIbHOIO CUTHAjA?

6. Ilpu xakux ycnoBusx 3HaueHus LS u Lp paszmuuarorcs
10 3HA4YEHHUI0?

7.ITpu kakux ycnosusx 3HadeHust Cs u Cp paznuyarorcs
10 3HAYEHHUI0?

8.IIpu kakux ycinoBusax 3HaueHust RS u Rp pasnuyarorcs no
3HA4YECHHIO?

9. Yto HEOOXOIMMO YUUTHIBATh MIPH U3MEPEHUHU MAJIBIX I10
3HAQYEHHIO CONPOTUBIIEHUI?

10.YT0 HEOOXOIUMO YUUTHIBATh MPU U3MEPEHUHU MAJIBIX IO
3HAYEHHUIO KOHJIEHCATOPOB?

11. Yto HEOOXO0IMMO YYUTHIBATh PH U3MEPEHNUHU MAJIBIX I10
3HAQYEHHUIO UHAYKTUBHOCTEMN?

12.3mepenue napameTpoB diekTpuieckux neneit RLC-
W3MEpHTENIeM — IPHUHITUIT JEHCTBUS IPUOOPa; OCHOBHBIE
9JIEMEHTHI CTPYKTYPHON CXEMBI; PACUETHBIE BRIPAXKEHUS U

(hopMyIIBI.
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3annaHUpOBaHHBIE PE3YJIbTAThI
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKu

VYMeTb: NpPOU3BOAUTH  BBIOOD
CpEeACTB U3MEPEHUIN B
3aBUCHUMOCTH OT XapaKTEPUCTHK
HCCIICAYCMbBIX BCIIMYUH

C R,

Ly R1 R; R,

1.

Figure 1 Haiitn Z3 n tgé3

C R,

2.
Figure 2 Haittu Z3 u tgé3

C R,

3.

Figure 3 Haiitn Z3 n tgé3

4.Haiitu Haiitu Z), ,Q)_ 1 pe3oHaHCHYIO 4acToTy oP npu
ycioBuHU pe3oHaHca B BeTBH (R2L2C2).

L, C R,

]

5.Haiitu Haiitu Z), ,Q) 1 MOCTpOUTH AUarpaMMmy TOKOB U
HaIlpsDKEHUM, HauMHas ¢ Toka [2.
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3annaHupoBaHHBIE pe3yibTaThl | Bompockl/3aganust 1isi IpoBepKU
00y4YeHUs 10 TUCITUTINHE

6.Haittu Haiitu Z3) ,Q)’ ¥ HOCTPOHUTH AMarpaMmMy TOKOB U
HaIpsDKEHUH, HaYrHas ¢ Toka 12,

Onucanne MKAJbI OIlCHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku goinonnenus 3uanus: OleHKa "Hey10BIeTBOPUTEILHO" BHICTABIISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-7. 3ammuTa 1abopaTopHoii padoTsbl 6

®opmbl peanuzanun: Cvemannas Gopma

Tun KoHTPOAbHOT0 MeponpusitTusi: Kommoksuym

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa  mnpoBeaeHHs  KOHTPOJAbHOro  Meponpusitusi:  CTyIEHTHl  BBINOJHSIOT
WHIWBUIyaJIbHOE 3aJjaHue 10 JlabopaTtopHoii padote "Ne6.Ocummnorpadsl u ux npumeHenue". Ha
OCHOBaHUU TOJIYUEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX MOJATOTaBIMBACTCS M MPEIOCTABISETCS Ha
3alIUTy OTYET O BBINOJHEHWH paboThl. B paMkax 3amuThl OIEHWBAETCS TPABMIIBHOCTH
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MOJIYYCHHBIX PE3YJIbTATOB, KOPPCKTHOCTH 3allMCU OTBCTOB W BBIBOIOB. KpOMe TOT'0, OICHUBACTCA

IMOJIHOTA OTBCTOB HAa TCOPETHUUYCCKHUEC W IMPAKTHYCCKHUEC BOITPOCHI.

3ammTa TPOBOIUTCS OIHUM

npenogasareneM. Bpems 3amuTsl coctapiseT He Oonee 15 MuHyT Ha oHOrO 4yenoseka. Ha 3amury
IPECTaBIAETCS BBITOJHEHHbBIN HHIMBUIyaIbHbII OTUET.

Kpartkoe cogep:kanue 3aiaHuA:
JlaGopaTtopHas pabora 6.
Bonpocsl, 3ananus.

1) YerpoiictBo ocumuiorpagoB, OCHOBHBIE METPOJIOTHYECKUE XaPAKTEPUCTUKH.
2) Oco0eHHOCTH IPUMEHEHHUS, OLIEHKA ITOIPEIIHOCTEN pe3ysIbTaTOB U3MEPEHHUS.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3amaHupoBaHHbIe pe3yibTaThl | Bompockl/3aganus 11t IpoBepKU

O6yquH$I 110 AUCLUIIIINHE

3HaTh: MCTOABI U 0COOEHHOCTH
HU3MCPCHUA OJICKTPUYCCKUX U
HEOJICKTPHUUCCKUX CI)I/I3I/I‘IGCKI/IX
BCJIIMYHUH

1. Kyna, o0bIuHO, TOAaeTcsi HampsbKeHHe, popMy
KOTOPOT'O HCCIEIYIOT C TIOMOUIBIO 3JICKTPOHHOIIYYEBOTO
ocmmutorpagda?

2.Kaxkoii 010K 3JI€KTPOHHOIYYEBOTO OCIMILIOrpada
obecrie-unBaeT HaOIIOJCHUE HA YKpaHe (OPMBI
OTHOCHUTEIIBHO MA/IbIX TI0 BETMUUHE HAIPSIKCHUN?
3.Kaxoii 610K 31€KTpOHHOIY4EBOT0 ocuuiuiorpada
MO3BO-JISIET HAOIIOIaTh HA dKpaHe (POpMY OTHOCHTEIHHO
006X TIO BETUIMHE HATIPSHKCHHH ?

4.YKaXuTe MOPSAIOK BEIIMIMHBI BXOTHOTO COTIPOTHBIICHUS
OOJIBIIMHCTBA AJIEKTPOHHOIYYEBBIX OCHUILIOTpadoB.

5. Kakoii 010K 3JIEKTPOHHOIYYEBOTO OcIuuIorpada
BbIpa-0aThIBaET MUJI000pa3HOE HANPSKEHUE?

6.Ha skpane 351eKTpOHHOIYYEBOT0 OCIIuIorpada
MOJTy4Ye-HO HEMOIBI)KHOE N300paskeHue (popMBI
HCCIIEyeMOT0 HECHHYCO-UIATbHOTO HanpsikeHus. Uto
MIPOU30UIET ¢ M300paKEHHEM, €CIIU aMIUTUTYAa
Pa3BepPTHIBAOIIETO HANIPSKEHUST YMEHBITUTCS?

7.Ha skpane 31eKTpOHHOIYYEBOTO ocIuiorpada
MOJTyYeHO HETIOJIBIKHOE H300paKeHrne UMITyJbca. YTo
MPOU30UIET C H30-OpaKeHUEeM, €ClId aMILTUTYJa
Pa3BEePTHIBAIOIIETO HAMPSHKECHUS YBEITHIUTCS?

8.J1711 9ero B 9JEKTPOHHOIYUEBHIX OCIIIIIorpadax
OCYIIIE-CTBIISIETCS] CHHXPOHU3AIUS TI0 YaCTOTE  MEXIY
HCCIIETyeMBIM M Pa3BEPTHIBAOIINM HATIPSDKCHUSIMU ?
9.Kakoe Ha3HaYeHHE UMEET KAINOPAaTOp aMILUIUTYIbI
3JIEK-TPOHHOIYYEBOTO ocIuiuiorpada?

10.0T TOYHOCTH KaKOTO MapaMeTpa BHIXOIHOTO
HaIPsDKEHUS KaJTMOpaTopa aMILTUTY bl 3aBUCHT TOYHOCTh
M3MEpEHUs MTHOBEHHOTO 3HAUYEHUS UCCIIeTyeMOTO
HATPSDKEHUS C TIOMOIIBIO AIEKTPOHHOIYYEBOTO
ocuuorpaga?

11.Kyna momaercst BBIXOAHOE HaNpsDKEHUE KauopaTopa
JUTUTEITHLHOCTH 3JIEKTPOHHOIIYYEBOTO ocuuiuiorpaga’?
12.306paxeHne Ha IKpaHe AIEKTPOHHOIYYEBOTO
ocuuuIo-Tpada MeJICHHO TIepeMeIaeTcs B
TOPH30HTAILHOM HAlpaBJICHUH CJIEBa HAPABO. Y KAKUTE
MIPUYKHY TOTO SIBIICHUS.
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3amnaHupoBaHHbIE pe3yibTaThl | Bompockl/3aganust 11t MpoBepKU
00y4YeHUs 10 TUCITUTINHE

13.Kakue nCTOYHUKHM NOrPEeUIHOCTEN MPU U3MEPEHUHU
ocumiiorpa)oM MrHOBEHHBIX 3HAYEHUH HCCIIEyeMOTo
curnana’?

14 .Kakue MCTOYHMKY MOrPELIHOCTEN IPpU U3MEPEHUN
ocuusuiorpadom neoua UCCielyeMoro curnasna?

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHkKa "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJTHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYIIECTBEHHO BBIIIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBHICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-8. 3amura 1ab6oparopHoii padorsi 13

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoLHOrO MeponpusiTus: KoinokBuym

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa  mnpoBeaeHusi  KOHTPOJIbHOro  Meponpusitusi:  CTyIEHTHl  BBIOJIHSAIOT
WH/IMBUYyalIbHOE 33/1aHue 1o jabopaTtopHoil padore "Nel3. M3mepenue uactoThl u nepuona". Ha
OCHOBaHUU MOJIYUEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX MOJArOTaBIMBAETCS M MPEJOCTaBISETCS Ha
3alIUTy OTYET O BBINOJHEHMHM paboTel. B paMkax 3amuThl OLIGHUWBAETCS MPAaBUIBHOCTD
MOJIyUYEHHBIX PE3yJIbTaTOB, KOPPEKTHOCTh 3allUCU OTBETOB M BbIBOJIOB. Kpome TOro, oneHuBaeTcs
IIOJIHOTA OTBETOB HAa TEOPETUYECKUE M TNPAKTUYECKUE BOMPOCHL.  3alIUuTa MPOBOAUTCS OJHUM
npenogasareneM. Bpems 3anuTsl coctapiseT He 6osee 15 MUHYT Ha ogHOTro yenoBeka. Ha 3amury
IIPEJICTABIISIETCS BBINIOJHEHHBIA HHANBUYAJIBHBIN OTYET.

KpaTkoe cogep:kanue 3a1aHus:
JlaGopatopHas paborta 13.
Bompocsl, 3aganne.
1) YerpoiicTBo M(POBBIX YaCTOTOMEPOB U MEPHOAOMEPOB, OCHOBHBIE METPOJIOIMYECKHE
XapaKTEPUCTHKH.
2) OcobeHHOCTH TPUMEHEHUS, OIIeHKA MTOTPELIHOCTEN Pe3yIbTaTOB U3MEPEHUSI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHJ'IaHI/IpOBaHHBIC PE3YIbTAThI BOHpOCLI/ 3alaHus JJI ITPOBCPKU
06y‘IeHI/I$I IO JUCIHUITIIINHE

YMeTh: 9KCIUTYaTUpPOBAaTb 1. Haiigute BBIPAKCHHOC B MUKPOCCKYHaX 3HAYCHUC
CpEacCTBa I/I3MepeHHI\/'I B nepruoaa, €CJIM N3MCPECHHOC 3HAYCHNUEC YaCTOTHI PaBHACTCA
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Bonpocei/3aganus 1iist mpoBepKu

COOTBETCTBHH C X HA3HAYCHHUEM
u TCXHUYCCKHUMU
XapaKTECPUCTUKAMHA

12,5 xI'1I.

2.0npenenuTe MakKCUMaJIbHO BO3MOKHOE 3HAYCHUE
a0COTIOTHOM MOTPEIIHOCTH CYETa MIPH U3MEPEHUH TIEpro/a,
€CIIM 4acTOTa CJIe0BaHus UMIYIhcOB Ha Bbixoae ['OY fo =
10 MI'm.

3. LIOY uvactoromepa umeet 7 nexaa. Beibepure 3HaueHue
BpeMeHnu cueta (u3 psaga: 0,001 c; 0,01 ¢; 0,1 ¢; 1 ¢; 10 ¢),
KOTOpO€ 00€CTIeYnT MUHUMAJIBHYIO MTOTPEIIHOCTh
HU3MEpeHHs 4acToThl fx =2 MI'11.

4. I1OY uwacroromepa umeet 7 nekaj. Beidepure 3HaucHHE
MHOXHUTENS epuoa (u3 psaaa:1; 10; 100; 1000; 10000),
KOTOpO€ 00€CTIeUnT MUHUMAJIBHYIO MTOTPEIIHOCTh
u3Mepenus nepuona Tx = 20 mc, ecau yacToTa CieI0BaHus
uMmnyascoB Ha Bbixoze ['OY fo = 10 MI'w.

5. [IpenenbHOE 3HaYEHHE COCTABIISAIONIEH OTHOCUTEIBHOM
HOTPEIIHOCTH YaCTOTOMEPA, 00YCIOBIEHHOW HETOYHOCTBIO
Y HECTaOMJIBbHOCTBIO YaCTOTHI CIIEIOBAHMS UMITYJILCOB Ha
Boixojzie ['OY, pausercs 0,0005 %. TpeOyercst uamMepurhb
gactoTy fXx = 200 k['11 ¢ OTHOCUTENBHOU MOTPEIIHOCTHIO,
npezaebHOe 3HaueHue koropou He npesbimaet 0,001 %.
Bri6epute MUHUMAaTBEHO HEOOXOIUMOE ISl STOTO BpeMs
cuera u3 psaa: 0,001 c¢; 0,01 ¢; 0,1 ¢; 1¢; 10 c.
6.HomuHansHOe 3HaU€HUE YaCTOTHI CIIEOBAHUS
umnyascoB Ha Bbixozie 'OY fo = 10 MI'u. Ilpenenbaoe
3HaYEHHUE COCTABJIAIOIICH OTHOCUTENLHOM MOTPEIIHOCTH
4acTOTOMEpa, 00YCIOBIEHHON HETOUHOCTHIO U
HECTaOUIILHOCTHIO TOM YacToThl, paBHsercs 0,0005 %.
Tpebyercs nuzmeputs nepuos Tx = 200 Mxc ¢
OTHOCHUTEJIbHOM MOTPEIIHOCTHIO, MPEEIbHOE 3HAUCHUE
kotopoi He mipeBbimaet 0,005 %. Beibepure MUHUMAIIBHO
HEO00XO0UMOE IS TOTO 3HAUYEHUE MHOXKHUTEIS IEpUoIa U3
psna:1; 10; 100; 1000; 10000.

7.C nomotislo 1udpoBoro yacroromepa Y3-75,
UCIOJIb3yeMOoro B JlabopatopHoii pabore Ne 13, 65110
MOJIy4YEeHO 3HaUeHHMEe 4acToThl curHana f, pasnoe 2621,5 I'm.
H3mepenne 4acTOThl MPOBOJUIOCH TAKUM 00Pa3oM, YTOOBI
00ecreunTh HAMMEHBIITYIO MOTPEIIHOCTh. B cuiy sToro, Ha
npubope 3aJaBaTiCh COOTBETCTBYIOIINE MapaMeTPhI
(Bpems cuera TCYH). Kakoe 3HaueHue BpeMeHHU cueTa ObLIo
BBICTABIIEHO Ha IPHOOpE MPH MPOBEICHUU U3MEPEHUS
yacToThl? Bpems cueta sl yka3aHHOTO 4acTOTOMEpa
BBIOMpaeTcs U3 psga BO3MOXKHBIX 3Hadenwmii: 100, 101, 102,
103, 104 mc. 1y BEIOpaHHOTO 3HAUYEHHUS BPEMEHH cUeTa
BBIUHCIIUTH MMOTPEITHOCTh H3MEPEHUS YaCTOTHI U 3aMucaTh
KOHEUHBIH pe3yabpTaT C y4€TOM JJAHHOW MMOTPEIIHOCTH.

8.C momorsio 1udpoBoro yactoromepa Y3-75,
HCIIONIB3yeMoro B jabopaTtopHoit padote Ne 13, Gpu10
MOJIy4eHO 3HaueHHe nepuojia curuana T, pasaoe 169,7912
MKc. M3Mepenue neproja npoBoAUIOCh TaKUM 00pa3oMm,
9T00OBI 00€CTIEYNTh HAMMEHBIITYIO TOTPEIIHOCTh. B criy
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3TOro, Ha MPUOOPE 33/1aBATTUCH COOTBETCTBYIOIIUE
napaMmeTpsl (YUCiI0 ycpeaHseMbIx nepuo1oB N). Kakoe
3HAYEHHUE YUCIIA YCPEAHIEMbIX MEPUOI0B ObLIO
BBICTABIICHO Ha IPHOOpPE MIPH MPOBEICHUU U3MEPCHHUS
nepuoaa? Uucno ycpeaHseMbIX MepUoIOB AJIsl yKa3aHHOTO
4acTOTOMEpa BRIOMPACTCS U3 Psiia BOZMOXKHBIX 3HAYCHUI:
100, 101, 102, 103, 104. [ BEIOpaHHOTO 3HAYCHHUS YKCTIa
YCPEIHSIEMBIX IEPUOJIOB BEIYUCIUTD MMOTPEIIHOCTh
M3MEpEeHUs Mepro/ia U 3aIucaTb KOHEYHBINA pe3ysbTar ¢
Y4E€TOM JaHHOM IOTPEIIHOCTH.

9.0mpenenuThb, a 3aTeM U BHIOPATh U3 YUCIIa BO3ZMOXKHBIX
JUTSL KCTIOJTB3yEeMOTO B JIAaHHOM JTabopaTtopHoi padoTte
4acTOTOMEepa, MUHUMaJIbHO HE0OX0IMMOE BpeMsi cueTa
TCY. Usmepennas yactota curnaia: f=23591,70 I'u.
[MorpemHocTh U3Mepenus yactotsl 6f He mpebimaet 0,02
%.

10.0Onpenenutp, a 3aTeM U BHIOPATh U3 YHCIIAa BO3MOXKHBIX
JUUIS1 ICTIOJIB3YEeMOT0 B IAaHHOM J1abopaTopHOil padoTe
4acTOTOMEpa, MUHUMAIbHO HEOOX0JUMOE YHCIIO
YCPEIHAEMBIX IEPUOI0B N. MI3MepeHHBIN eprUo ] CUTHAJA!
T =43,180 mkc. [TorpemHocTh U3MepeHus eproaa o1 He
npesbiiiaer 0,1 %.

11.0npeaenuth Kakoe U3MEepeHUe JacT 00JIee TOUHBII
pe3ynbTaT (MpsSMOe I KOCBEHHOE) JIJIsi U3MEPEHHOTO
3Hadyenus yactotel f=59,178 kI'n. [Ipeanomnaraercs, uto
M3MEPEHHE MPOBOJAUTCS HA UCTIOIB3YEMOM B TAHHOMH
nabopaTopHOil paboTe yacToTomepe.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIMYHOY)

Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BbEME HJIU BBITTOTHEHO NMPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)

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

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku binonneHus 3nanus: OLeHKa "yI0BIeTBOPUTENLHO" BBICTABISETCS
ecJIM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILIECTBEHHO HE BBIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@DopMa NPOMEKYTOUHOM aTTecTalMM: 32a4ET C OLIEHKOU
IIpumep Onsiera
bunera Her.
IIpouenypa npoBenenust

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

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

1. Komnerenuust/Uuaukarop: UJI-1lonk-7 Beibupaer cpeacrsa usmepeHus, IpOBOJAUT U3MEPEHUS
IEKTPUICCKUX U HEDJICKTPUUCCKHUX BEIIMUUH, 00padaThIBACT Pe3yIbTaThl H3MEPECHUN U OIICHUBACT
UX MOTPEIIHOCTh

Bomnpocel, 3axanus
1.YTto Takoe abCcoIFOTHAS MOTPEIIHOCTh?
2.YT0 Takoe OTHOCHUTEJIbHAS MOTPEIIHOCTh?
3.Yro Takoe npuBEIEHHAs IOTPEIIHOCTh?
4.Yem paznuyaroTcs Juana3zoH OKa3aHUW U AMana3oH U3MepeHuit?
5.Yt0 Takoe HOpMHpYIOLllee 3HaUCHUE?
6.0npenenenre 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.Kakwue BBIBOBI ICTAIOTCS TIOCIIE IPOBEICHUS MOBEPKH N3MEPEHUI?
13.Kak 10JIKHBI COOTHOCUTBCS ITOKA3aTENN TOUHOCTH STAJIOHHOTO U IIOBEPSEMOTIO CPECTB
U3MEpEeHUit?
14.KakoBbI paBuja OKpYIJIEHHs 3HAUE€HUS IOTPETHOCTEN?
15.Yto Takoe eAMHCTBO U3MEPEHUM?
16.Imeem 1Ba BOIbMETpA!
1. Kn.t. 1,0; quanason nokazauuii 0-30B;
2. Kn.t. 0,5; nuama3on noka3anuii 0-150B.
N3mepsiemslii curaan npuMmepHo 10B.
Kakoii BoinbT™MeTp npoBenieT 0osiee TOuHbIe U3MEpEeHHs?
17.Haiitu 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 n3Mepenne HanpsbkeHus. ConpoTHBICHNE UCTOYHUKA
curHana nexut B auana3one ot 0 no D. Temneparypa Bo3zayxa moxeTt ObiTh oT +20°C 1o E °C.
TemnepaTypHasi HOrPEUTHOCTh BOJIBTMETPA paBHA MOJOBHHE OCHOBHOM Ha Kaxkasie 10°C.
[Toxazanue BosibT™METpa paBHO F.

[IpencraBuTh pe3yabTaT U3MEPEHUs C BEpOSTHOCTHIO P=1.

HcxonHble JaHHBIE B 3aJaHUM:

A | B C D E F

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

21.Yto Takoe npsaMoe usmepenue?

22.YT10 Takoe KOCBEHHOE H3MepeHHe?

23.HyxHO 71 TPOBOJIUTH pacueT pe3yabTara Ipu MPSIMOM U3MEPEHUH?

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

mMepenne P mo P=UZ2/R

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

0> Ym0

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

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

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

o
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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(POBBIX 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 n3o0pakeHne Ha SKpaHe
9J10.

AY -l A

FA ~ :

<,
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 pemienne o roqHOCTH nproopa K nanbHel skcryaTanuu — l'onen/He roaen

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 HOMMHAJIBHOTO 3HA4eHUs 00, 100aB.

Haiitu npenenbHoe 3HaU€HNE OCHOBHOM MOTPEIIHOCTH BOJIBTMETPA 00,11, BEI3BAHHOMN
OTKJIOHEHUSIMU conpoTuBiaeHni Rpamkn 1 R1o0aB oT HOMUHANBHBIX 3HAYEHUN.
Pe3ynbraThl BHECTH B Ta0uIUILy.
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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
INmoJIH. OTKJI. , HOMUHAJIBHBIM COIIPOTHBIIEHHMEM OOMOTKH paMKku Rpamku, npenensHbIM
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€HUs 00, LIYHTA.

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. ALl BpeMs-UMITyJIbCHBIE, CTPYKTYpHasl CXeMa, TOUHOCTb, OBICTPOEICTBHE.

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

49.A1IT xog0-UMITYTBCHBIE, CTPYKTYpHAs CXeMa, TOUHOCTh, OBICTPOICHCTBHE.
50.'enepatop pa3BepTKH B aHAIOTOBBIX OCIMIUIOrpadax, Ha3HaYeHUEe, CBOMCTBA, UCTOUHUKU
MTOTPEUIHOCTEM.

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

53.IIpuBeauTe npuMeEpbl CUCTEMAaTUYECKUX U CIIy4alHBIX OTPEIIHOCTEN?

54 Ilpumepsl 3aKOHOB pacHpPEICIICHUS CIYYaHBIX MOTPENTHOCTEN: 3aKOH PABHOMEPHOI
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)mkI '1;P=1
Bepnsiit orBet: B
9.Bri6epute BEPHVIO 3anuce oTBera.
OTBeTsI:
A) 0=(57,8+1,34)°C;P=1 b) U=(11,75+0,29)B B) R=(1174+10,15)xOm;P=1
Bepnsiii otBeT: A
10.0OTHOCUTENbHAS TOTPEIIHOCTh 0003HAYAETCS KaK:
OTBeThI:
A) d b) Xu — X B) 8=100*A/X (%)
Bepnslii oTBeT: A, B
11.ITorpemHOCTh pe3yapTaTa U3MEPEHHS MOKET COIEPKATh CIEYIOIINE COCTABISAIONINE:
OTBeThI:
A) ocHoBHYIO b) ciiywaitnyro B) 00bekTHBHYIO
Bepnpnlii otBeT: A, b
12.Kakue morpeniHoCTH CIIeAYeT YIeCTh MPH UCIOIB30BAHUN MYJIBTUMETPOB B PEIKUME
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 MOKeT BbI3BaTh JOMOJHUTEIBHYIO OTPEMIHOCTD IIPU U3MEPEHUH HAIIPSKEHUS
OTBeTHI:
A) Temmneparypa
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 PACOI0KEH HEYAOOHO OTHOCUTENIBHO OTCYETHOTO YCTPOMCTBA
CpeICTBA U3MEPEHUI U BBIHYX/ICH MOJIb30BAaThCs BCIIOMOTATeIbHBIMU CPEICTBAMU, YTOOBI
OTCUUTATh PE3yJIbTaT

b) Pe3ynbraT HaX0AUTCA Ha OCHOBAHUU U3BECTHOM 3aBUCHUMOCTU 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 MPOBOAIT OAHUM U TEM K€ IPUOopoM;
b) u3Mepenus mpoBOJSAT B OJHOM MECTE;
B) pe3ynbTaThl H3MEPEHHI BRIPAXKEHBI B TIPOU3BOJIBHBIX €IMHHIAX (DU3UICCKUX BEITUYHH,
I') pe3ynbTaThl U3MEPEHUI BBIPAXKEHBI B y3aKOHEHHBIX €/IMHUIIAX U3MEPEHUI;
J]) mOTpemHOCTH U3MEPEHHI YKa3aHbl 0053aTeIbHO B a0COIFOTHOU (hopMme.
Bepnsiit oteT: I'
20.K kakomy BUY U3MepPeHH MOKHO OTHECTH U3MEpPEeHNe BOJILTMETPOM HATIPSIKEHUSI:
OTBeTsI:
A) mpsimoe;
b) xocBenHoe;
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B) coBokymnHoe;
I') coBmMecTHOE;
Bepuriit otBeT: A

II. Onucanue wkanvl oueHuBanus

Oyenka: 5 («OTIAUYHO)
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

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HE/IOCTATKU

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHas 4acTh 3aJ[aHus BBITIOJIHEHA BEPHO.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku 6binoneHus 3uanus: PaboTa He BBITIOIHEHA WU BHITIOJHEHA
PEUMYIIECTBEHHO HETPABHILHO

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

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