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

Hanpagienne noaroroBku/cnenuaibHocTh: 09.03.01 UndopmaTnka ¥ BEIYHCIUTEIBHAS TEXHUKA
HaumenoBanue oO6pa3zoBare/ibHOM nporpamMmbl: UHGopManoHHbIe TEXHOJIOT MU
YpoBeHb 00pa3oBaHus: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

OueHo4YHbIE MaTepuajabl
o TMCIOMIIJIMHE
MeTpOJIOI‘Hﬂ, CTaHIapTHU3aluA U cemel)lmaunﬂ

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnageneu Cepos H.A.
Pa3zpaboTunk Maentadirarop R7080a564-5er0VNA-06ab7859 H.A. Ceposn
COI'ZTACOBAHO
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB w Ceenenun o Bnagensue L3N M3K C.B.
00pPa3oBaTCIIbHONU Brageney BUWHKOB C.B.
HpOFpaMMBI VaeHTuduraTop R35b26072-VishniakovSV-02810d9 BI/IH_[HHKOB
o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH w Ceenenun o Bnagensue L3N M3K
BBIIIyCKaloIcn Bragene, TOMNOpPKOB B.B.
Kadeapoi [T — RC76a6458-ToporkovVV-1771al3] B.B. Tonopkos
3aBeI[YIOHII/Iﬁ MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»
o Ceefenua o Bragensue L3N M3KA
BHHyCKaI"‘OmeH Bnageney BuwwHskoe C.B. C.B.
Ka(berOH Wnentuduratop 35b26072-VishniakovSV-02810d9 BHHIH;[KOB
33.Be,[[y}OH_[I/II>’I MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»
o Ceefenua o Bragensue L3N M3KA
BBIHYCKaIVOHleI/I Brageney CaMOKpyTOB A.A. AA.
kadenpoi Viasrrndmiarop _R145DICC2-5amOKIUEOVAA-7b567d CaMOKpyTOB




OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-4 CniocoGeH ydacTBOBaTh B pa3pabOTKe CTaHIapTOB, HOPM U IIPABHII, & TAKXKE
TEXHUYECKOH TOKYMEHTAIIUH, CBA3aHHOU C MPO(ecCHOHAIBHON NeATeIhHOCTHIO
NJ1-4 BeiOupaet cpencTBa u3MepeHusi, IPOBOJUT U3MEPEHUS IIEKTPUUECKUX U
HEDJIEKTPUIECKUX BEJMYMH, 00padaThIBaeT Pe3yabTaThl U3BMEPEHUN U OIICHUBACT UX
MOTPEIIHOCTh

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

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

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

BPC nucuuminHbl

S 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 npoMexyToOUHOM aTTecTANMU — DK3aMEH.

Beca KoHTpOIBHBIX MepoOnpHUAITHH, Y0

Paszen nucHuuiMyel

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

-

Cpox KM:

12

16

16

16

16

16

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:

20

10

10

10

15

10

15

10




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-4 N-4ork-4 Bri6upaer | 3Hath: KM-1 KontponsHoe 3ananue 1 (KonrponbHas pabora)
CpencTBa U3MEpEHUs, | METOJIbl U OCOOCHHOCTH KM-2 KontponsHoe 3ananue 2 (KonrponbHas padora)
MIPOBOJIAT u3Mepenust | uamepenus snexkrpuyeckux u | KM-3 Kontponsaoe 3aganue 3 (KonTponbsHas paborta)
SJIEKTPUYECKUX HE3JICKTPUYECKHUX KM-4 KontposbHoe 3ananue 4 (KonTpoasHas padbora)

MMOTPCIIHOCTD

HEDICKTPUICCKUX BEIINYHH,
oOpabaTeiBaeT pe3yabTaThl
M3MEPEHUI U OLICHUBAET UX

(U3HYECKUX BEIIMYUH
0010 XapaKTepUCTHUKY,
MIPUHIIUI JEHCTBUA,
KOHCTPYKIHUIO aHAJIOTOBBIX U
U (HPOBBIX
INEKTPOU3MEPUTEIBHBIX
YCTPOWCTB

MIOTPEIIHOCTH U3MEPEHUH,
Kjaccupukanus, GopMsl
HOPMHPOBAHHUS, CIIOCOOBI
OLICHKH MOTPEIIHOCTEN
U3MEPEHUN

YMers:

9KCILTyaTUPOBATh CPEIACTBA
U3MEPEHHI B COOTBETCTBUU
C X Ha3HAYCHHEM U
TEXHUYECKUMU
XapaKTepUCTUKAMU
MIPOU3BOJIUTH BBIOOP CPENCTB
HU3MEpPEHUH B 3aBUCUMOCTHU
OT XapaKTEPUCTHUK

KM-5 3ammra naboparoproit padotsr 1 (Komioksmym)
KM-6 3ammura naboparoproii pabotsl 5 (Komnoksuym)
KM-7 3ammra naboparopHoii pabotsl 6 (KomuiokBmym)
KM-8 3ammura nabopatopHnoii padotsl 13 (KommokBuym)




HCCICAYCMBIX BCIIMYHUH
OLICHUBATh MOTPELTHOCTH
pe3yJIbTaTOB U3MEPEHUI




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KonrpoabHoe 3aganue 1

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

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.UTo Takoe HOpMaJIbHbIE YCIOBUA?
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 10/KHBI COOTHOCUTBCS TOKA3aTENH TOYHOCTH ITAJIOHHOTO 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; nmana3on nokazaumii 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
Kracc Tounoctn [IpenensHO- [IpenensHO-
o ﬂHaH%OHV Iloka3zanue JJ;(E)HYHCTI/IMOG )I(I))HyHCTI/IMOG
OTHOCHUTEIBHON ToKasaHuH 3HAYCHUC 3HA4YCHHC




3anjgaHupoBa
HHBIC
pe3ybTaThl
00y4eHus 1o
JICITUIUINHE

Bonpocei/3aganust 11st mpoBepKH

MOTPEITHOCTH OCHOBHOM OCHOBHOM
a0COIOTHOM OTHOCHUTEIILHOM
MTOTPEITHOCTH MOTPEITHOCTH
1,0
' 100B 50B

3.HaiiTi npenenbHO-10MyCTUMBbIC TIOTPEITHOCTH JUISI U3MEPUTEITHHOTO
npubdopa

[IpenenvHO- [IpenenvHoO-
JIOITYCTHUMOE JIOITYCTHUMOE
Knacc Jnanazon y . Y .
. | [loxa3anue | 3HaYEeHHE OCHOBHOM | 3HaYE€HNUE OCHOBHOM
TOYHOCTH | ITOKA3aHUK - o
a0COITIOTHOM OTHOCHTEIbHOMN
MOTPEIIHOCTH MOTPEIIHOCTH
1,0/0,5 100B 50B

4. BonbTMETpOM KJlacca TOYHOCTH A ¢ JUarna3oHoOM Moka3aHuil B 1 BXOAHBIM
conpotusiieHueM C npoBoauTcs u3MepeHue HanpsbkeHus. ConpoTUBIIEHNE
MCTOYHUKA CUTHaJa NeXuT B quana3one ot 0 no D. Temneparypa Bo3ayxa
moxeT 0bITh 0T +20°C no E °C. TemmneparypHas MOTpeuIHOCTb BOJIBTMETPA
paBHa 1ooBMHE OCHOBHOM Ha Kaxkaple 10°C. [lokazanue BoJbTMETpPA PABHO
F.

[IpencraBuTh pe3yiabTaT U3MEPEHUs C BEpOSTHOCTHIO P=1.

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

5. BonbTMeTpoMm Kilacca TOYHOCTH A € IMana3oHOM Ioka3aHui B u BXoaHbIM
comporuBieHueM C IpoBOUTCS U3MepeHue HanpsokeHus. ConmpoTuBiIeHne
UCTOYHHKA CUTHaJIA JIeXKUT B auana3one ot 0 go D. Temneparypa Bo3nyxa
MoskeT ObITh 0T +20°C 1o E °C. TemneparypHas OrpeniHOCTh BOJBTMETPA
paBHa NoJIOBHHE OCHOBHOM Ha kaxple 10°C. Iloka3aHue BoJIbTMETPA PaBHO

F.

[TpencraBuTh pe3yapTaT U3MEPEHUs C BEPOATHOCThIO P=1.

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

6. BompT™MeTpoM Kj1acca TOYHOCTH A ¢ JHAITa30HOM ITOKa3aHUi B ¥ BXOIHBIM
conpotusiieHneM C npoBoauTCs U3MepeHne HanpspkeHus. ConpoTUBIIEHNE
HMCTOYHHKA CUTHAJIA JI&KHUT B ramna3one ot 0 no D. Temneparypa Bo3ayxa
moxeT 0bITh 0T +20°C 1o E °C. TemneparypHas MOTrpeuIHOCTb BOJIBTMETPA

paBHa 1nojoBuHe 0cHOBHOI Ha kaxkaple 10°C. [loka3zaHue BoJIbTMETpa paBHO
F.




3anjgaHupoBa
HHBIC
pe3ybTaThl
00y4eHus 1o
JICITUIUINHE

Bonpocei/3aganust 11st mpoBepKH

ITpencTaBuTh pe3yiabTaT U3MEPEHUS C BEPOSTHOCTHIO P=1.

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

A |B C

D

E

F

40| 10B

1 MOm

10kOm

+30rpan

10B

7. BonpTMETpOM Ki1acca TOUHOCTH A C IMara30HOM IMOoKazaHuii B v BXoIHBIM
conpotusiieHueM C npoBoauTcs U3MepeHue HanpspkeHus. ConpoTUBIIEHNE
MCTOYHUKA CUTHaJa JeXUT B quana3one ot 0 no D. Temneparypa Bo3ayxa
moxeT 0bITh 0T +20°C no E °C. TemneparypHas MOrpeuIHOCTb BOJIBTMETPA
paBHa 1osioBHHE OCHOBHOM Ha Kaxaple 10°C. [lokazanue BoabTMETpa paBHO

F.

[IpencraBuTh pe3yabTaT U3MEpPEHUs C BEpOSTHOCTHIO P=1.

HcxoaHble JaHHBIE B 3aJaHUMU:

A |B C

D

E

F

15| 150B

50 kOm

1 kOm

+15rpag

100B

8. BoapTMeTpoM KiTacca TOYHOCTH A C TUana3oHOM Moka3zaHui B u BXOgHBIM
conpotusiienueM C npoBoauTCS U3MepeHne HanpsokeHus. ConpoTHBICHUE
MCTOYHMKA CUTHAJIA J&XUT B Auana3one ot 0 1o D. Temneparypa Bo3ayxa
MoskeT ObITh 0T +20°C no E °C. TemmneparypHas MOrpenIHOCTh BOJIBTMETPA
paBHa nojoBrHe ocHOBHOM Ha kaxkaple 10°C. Ilokazanue BoabTMETpa paBHO

F.

IIpencraBuTh pe3ysbTaT U3MEPEHUS C BEPOATHOCTBIO P=1.

I/ICXO)IHI)IG JaHHBIC B 3a/ITaHHUH:

A |B C

D

E

F

15| 15B

50 kOm

5 kOm

+30rpag

10B

9.Haiitn 3HaueHMs JOMOIHUTEIBHBIX (TEMIIEPATyPHBIX) a0COTIOTHON U
OTHOCHUTEJIBHON NOTPEIIHOCTEN

IIpenensuo- | IlpenensHo-
JOTTYCTUMOE | JTOTTYCTHMOE
Koadpdpun | Jnamazon | 3HaueHue 3HAYEHHUE
HEHT BO3MOXH | JIOTIOJIHUTEN | JOIOJHHUTE
Hunanaz N .
Kiacc BIUSHUS | BIX bHOM JHHOM
OH [Toxaza .
TOYHO TeMIepar | 3Ha4eHWd | (Temmepary | (Temmeparyp
MoKasa | HHe N .
CTH . YpHI, TeMIepar | pHOK) HOK)
HUH 5
%/10 rpax | ypsl, abCOJIFOTHO | OTHOCHUTENb
C rpax C i HOM
MOTPEIIHOCT | MOTPEIIHOCT
u U
1,0
0-100B | 50B +/-1,0 0-40

10.HaiiTn 3Ha4YeHHs JONOJHUTENbHBIX (TeMIepaTypHbIX) a0COTIOTHON U
OTHOCHUTEJIBHON NOTPEIIHOCTEN




3arutanrpoBa | Borpocsl/3aganust A1 MpOBEPKU

HHBIE
pe3yNbTaThI
00y4eHus 1o
JIUCIUATIIINHE
IIpenenvno- | IlpenenbHo-
JIOIYCTUMOE | JTOTTYCTHMOE
Koad¢un | JInanazon | 3HadeHue 3HAYCHUE
HEHT BO3MOXH | JIOTIOJIHUTEN | JOMOJHHUTE
Hunanaz N .
Knace BIMSIHUSL | BIX BHOM THHOM
OH [Tokaza .
TOYHO TeMIepar | 3HaYeHuWd | (Temmepary | (TeMmeparyp
nokaza | HHe ., .,
CTH o YpHI, TEeMITepaT | PHOWM) HOIA)
HU p
%/10 rpan | ypsl, a0COIOTHO | OTHOCHUTEIb
C rpan C i HOM
MIOTPEIHOCT | MOTPEIIHOCT
u u
0,5
0-10B | 5B +/- 0,5 10-35

OTHOCHUTEIBHOM MOTPENTHOCTEMN

11.Haiftu 3HayeHUs NONOJHUTENBHBIX (TEMIIEPaTypHbIX) AOCOIIOTHON U

IIpenensuo- | IlpenensHo-
JOMYCTUMOE | JOMYCTHMOE
Koad¢un | JInanazon | 3HaueHue 3HAYCHUC
HEHT BO3MOXH | JOIOJIHUTEN | JOIOJHHUTE
Hunanaz N N
Kiacce BJIMAHUA bIX BHOHU JIBHOU
OH IToxaza .
TOYHO TeMmIepar | 3HaueHud | (Temmepatry | (Temmeparyp
nokasza | HHe . .
CTH it YPHL, TeMIepar | pHOM) HOI)
%/10 rpazg | ypsl, abCONIOTHO | OTHOCHUTENb
C rpag C 71 HOMU
MOTPEIIHOCT | MOTPELIHOCT
u U
0,1
0-1B 0,5B +/-0,1 10-40

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 90

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. Bce orBeThI BCPHLIC U TOYHEIC.

HesnaunrtennHbie MOrpCIIHOCTU B IMMPCACTABICHUU PE3YJIbTATOB

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15

Onucanue XapakmepucmuKu 6blNOJIHEHUsl 3SHARUA! OI[I/IH U3 OTBCTOB HCBCpHLIfI.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 50

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. JIBa OTBC€TA HCBCPHBLIC.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)

Onucanue XapakmepucmuKu 6blnOJIHEeHUsl 3HAHUA.! 3 u Oosee OTBETOB HCBCPHEIC.

KM-2. KoHnTpoJibHoe 3a1aHue 2

®opmbl peamzanuu: IIposepka 3aganus
Tun koHTpobHOro MeponpustTus: KourponsHas pabora

10




Bec koHTpOobHOrO0 Meponpustusi B BPC: 10
IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOrO MeponpusaTusi: KoOHTponbHOE MeponpusiThe
npeaHa3Ha4dYCcHoO JI1 OLCHKU HOCTUKCHUA O6y‘-IaIOH_[I/IMI/IC$I YaCTH 3aIlJIaHUPOBAHHBIX PE3YJILTATOB
o0y4yeHMsl 10 JUCLMIUIMHE W 3Tana (OPMHPOBAHUS 3aIUIAHUPOBAHHOM KommeTeHuuu. IIposepka
BBITIOJTHSCTCS B TCUCHHHU 5 I[Heﬁ C MOMCHTa Caadyu paGOTbI CTYJACHTOM. CTYILCHTBI IIHUCBbMCHHO

p€marT ABa HWHAWBUAYAJBbHBIX KOHTPOJIBHBIX 3aJaHWs Ha IIPaKTHUYCCKHE HAaBBIKH.

[Ipu

odopmiieHHH TPeOyeTCsi MPUBECTH TEOPETUIECKOEe 000CHOBAHNE BEIOPAHHOTO BapUAHTA PEIICHUS.

KpaTkoe conep:kanue 3a1aHusi:

KouTpoJsibHOEe MeponpusiTHe HANIPABJIEHO HA OLIEHKY OCBOEHHMs KOMIIeTEeHIUI M0
BOIIPOCaM, CBAA3AHHBIM ¢ TeMoii “IIpsiMbie 1 KOCBEHHbIEe U3MepeHHs1”.

3ananmne K31-N. 3ananune Ha npsiMoe u3MepeHne ¢ 0OJHOKPATHBIM Ha0J/II0/IeHHEM C
HCIO0JIb30BAHMEM AHAJIOTOBBIX U HM(POBBIX CPeACTB U3MePEHHId.

3ananmne K32-N. 3ajanne Ha KOCBeHHOe U3MepeHHe ¢ OJHOKPATHBIM HA0JII0IeHHEM ¢
HCIOJIb30BAHMEM AHAJIOTOBBIX U HM(POBBIX CPeACTB U3MePEHHIA.

OTBETHI 3aMKMCHIBAIOTCS B YCTAHOBJICHHOH (opMe.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aHHaHI/IpOBaHHbIe PE3yIbTaThbl
06y‘~IeHI/I$I 10 JUCIUIIJIINHE

Bonpocsi/3aganus 11t IpoBepKH

3HaTh: OOLIYI0 XapaKTEpUCTHKY,
OPUHLMI JEHCTBUS, KOHCTPYKIIMIO
AHAJIOTOBBIX " UG POBBIX
AIEKTPOU3MEPUTENBHBIX YCTPOUCTB

1.YTo Takoe npsamoe uaMepeHue?

2.YT10 Takoe KOCBEHHOE H3MepeHue?

3.HyxHO 11 mpOBOAUTH pacueT pe3yibTara mpu
MPSIMOM U3MEpEHUU?

4.Hy>XHO 11 IPOBOJUTH pacueT pe3yabTaTa npu
KOCBEHHOM M3MEpEeHUNn?

5.Kak cBsizaHa TOYHOCTB pe3ybTaTa ¢ U3MEPSEMbIMU
BEJMYMHAMHU IIPU IPSIMOM U KOCBEHHOM H3MEpPEHUN?

YMers: IIPOU3BOJUTH BBIOOp
CPEICTB U3MEPEHHUH B 3aBHCHUMOCTH
OT XapaKTEPUCTUK HCCIELYEMBIX
BEJIMYUH

1.3aganune K31-1.
U3MepeHue HATIPSKeHUsI

flaHo:V:  U,=250 B; ;=100 gen; «,,~87,2; y=0,5; ¥, ~0,5%/10°C;
. I'pymma CH - 4, __R.,~500 kOm; Ryp= 0-10 kOM
HaiiTu: g) Ui An,e§ Apws p;( =1

6) Uusn,nonp; ApPp= 1;‘
2.3aganmne K31-2.

N3MEPECHUEC HANTPHAKCHUSA
_3Ho:V: U,=10B:; 0,02/0,005; Uyx=2B;
81 = (0,02/0,01) % / 10°C; 81 y. = (0,02/0,005) % / 10%U.;
I'pynma CH - 3: R, =IMOm; Rgp= 0-100 Om
Haintu:
2) Uysags Bpgs B P2 =
0) Uy B P =k

D

3.3a11aﬂrle K31-3.
U3MepeHue TOKa

NaHo:A: =10 A; @, =50 nen; @y =45,6; y=1,5; ¥2,6=0.5%/10°C;
Tpynma CH-4; Ry,=10Mm; R.,=0-1000Mm
HainTu:
ﬂ) ) (R An,a; Ar;,u; P__‘ =1
§) Insn,nonp; An; pJ = 1;

4 3ananue K31-4.

HU3MEPCHUEC HAITPHAKCHUSA

U;=30 B; ¥=0,2; ;=60 nen; a,r=52,4; ¥5,:~0,2%/10°C;
S I'pymma CH - 3:_R,.=50 xOm; Ryun= (0-0,15) xOm

BBIX

5.3amanne K31-5.
W3MepeHue HANPSKeHUsl
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3annaHupOBaHHbIE pe3yNbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocsel/3aganus 11t npoBepKU

U,=200 B; 0,1/0,05: Uy=100 B;
faHo:V: 67.=(0,05/0,02)%/10°C; 67 17=(0,02/0,01)%/10%U ;
I'pymma CH - 3:R;, =100 kOm; Ry, = 0-100 Om

HaitTu: ‘.‘) Uus)x: AR,E: Ar‘. H P.‘l =1,
6) UEXS.\L[’.OEP: Aﬁ‘ pil — 1'
6.3ananue K31-6.
H3MEPECHHUE TOKA
DaHo:A:  1,=200 MKA; Ix=100 MKA; 0,1/0,02; t,,;,= 40°C:
67,=(0,1/0,05)%/10°C; 67 15c=(0,05/0,02)%/10%U .;
R,=250 Om; R~ 0-750 xOM
HaiiTu: 8) Lygyi Dpgr At Pz = 1
@) IlIKM,nOEp; Ag; P;l =1
7.3amanune K31-7.
H3MEPECHUE HANIPAKCHUA
Jano:V:  U,=500 MB;0,05/0,02; Uy=100 MB;
87.:=(0,02/0,01)%/10°C; 67 ,=(0,02/0,01)%/10%U;
I'pymma CII - 4; R, =10 kKOM; R, = 0-10 Om
HanTu: ) Uppgps A gz Ap i P,=1
0) Uyssenonws A Pz = 13

8.K32-2.

2. 3amava: _mMeperne P mo P=I’R

JlaHo: Al L F2A 1,5; =2 A;
R: R,=1000 On; 0,2; Rx=500 On;
PH3M; AI'I,O; 611,0

HaitTu:
9.K32-3.
3.3amavga: wu3mepenue S o S=UI
JaHo: Vv U,=150 B; 0,2/0,05; Ux=100 B;
A L,=10A; 0,25/0,1; Iy =8 A;
Haiitu:  Suaws Anos Ono
10.K32-4.
4.3ajaua: _mameperne P mo P=U?/R
[laHo: V:  Ug=30B; 0,1/0,05; Uy=10 B;
R: Rp=10 xOn; 0.05/0,02; R%=5,0 kOm;
Haittu: B Ay: 6,
11.K32-5.
5.3amaua: m3MepeHue R, mo R,=R,|| R,
NaHo: R: R;=10 kOm; 6=0,2/0,1; Ry=5 xOm;
R: Ri=1 xOm; y=0.2; R;=0.,5 kOMm;
Haitn:  R,.i 4,06,
12.K32-6.
6.3amaua: 13Mepenne cos(q) mo cos(¢) =P/UI
Jawo: Vi U,=10B; 0,5/0,2; Uy=5 B;
A [,=100 MA; 10.5; Iy =25 MA:;

P:  P=250MBr:  05/0.1; Py=75 MBr;

HaliTh:  cos (¢)yami Anoi G

13.K32-7.
12. 3agaua: mmeperne P mo P=Ulcos(¢)
[aHo: Vi U,=20B; 0.2; Uyx=15B;
A [;=200 MA; 1.0; Ix=120 MA;
cos(@): cos(gy )=1: 0.5; cos(p)=0.7;

HailTh: Pyt Bpoi Opo

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BHIOPAHO BEPHOE HAIIPABIICHHE IS pelieHus 3a1a450

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-3. KoutpoabHoe 3aganue 3

®opmbl peanu3anuu: [[poepka 3aganust

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJbHOro MmeponpusaTus: KoHTpoibHOE MeponpusTue
MpeIHa3HAYeHO ISl OIIEHKH JOCTHKEHHsI OOyYaIOLIUMUCS YacTH 3aIUIaHUPOBAHHBIX PE3yNIbTaTOB
0oOydYeHHUs M0 JMCUUIUIMHE W dTana (GOPMUPOBAHHS 3aINIAHMPOBAHHON KommeTeHIuu. [IpoBepka
BBITIOJTHAETCS B TEUYCHUH S5 THEH ¢ MOMEHTA cllayu paObOThI CTYIEHTOM.

Kpatkoe cogepxxanue 3agaHusi:
KonTponbHOe MeponpusaTrie HanpaBieHO Ha OLIEHKY OCBOEHUSI KOMIIETEHIIMI 110 BOIIPOCaM,
CBSI3aHHBIM C TEMOH ‘“‘AHAJIOTOBBIE U3MEPUTETbHBIE TPUOOPHI ™.
WNuauBHayanbHOE 3a1aHUE COCTOUT U3 JBYX BOIIPOCOB HAa 3HAHUS U OJHOTO BOMpOCa Ha
YMEHHUS.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3anygaHupOBaHHbIE pe3ynbTaThl | Bompockl/3aianust 171st IpOBEpKH

00y4YeHHs MO TUCITUTIINHE

3HaTh: METOJBI U OCOOEHHOCTH 1.Kak pa3nu4aroTcsi METPOJIOTUYECKHE

U3MEPEHUS ANEKTPUUECKUX u XapaKTEPUCTUKHU IEKTPOMEXAHUUYECKHUX U
HEDJIEKTPUYECKUX (buznueckux AJEKTPOHHBIX AHAJIOTOBBIX U3MEPUTEIBHBIX TPUOOPOB?
BEIIMYUH 2.Kakoii cucteMbl UCTIONIb3YETCs

BJIEKTPOMEXAHUYECKUI U3MEPUTEIBHBIA MEXaHU3M KaK
COCTaBHAas 4acTh 3JIEKTPOHHOI'O aHAJIOTOBOTO
W3MEPHUTEIBHOTO pudopa?

3.Kakue OCHOBHBIE METPOJIOTUYECKUE XaPAKTEPUCTUKU
3JIEKTPOHHOTO BOJLTMETPA aMIUTUTYTHOTO 3HAYCHUS?
4.Kakue OCHOBHbIE METPOJIOTUUECKHE XaPAKTEPUCTUKHI
AJIEKTPOHHOTO BOJILTMETPA CPETHEBBITPSIMIICHHOTO
3HAYCHUSA?

5.Kakne 0CHOBHBIE METPOJIOTMYECKHE XAPAKTEPUCTUKHU
3JEKTPOHHOTO BOJILTMETPA CPEIHEKBAAPATUUECKOTO
3HAYCHMSA?

6.KakoMy 3HaueHUI0 U3MEPSIEMOT0 CUTHAJIA
MIPOTIOPITMOHATBHBI TTOKA3aHUS AIEKTPOHHOTO
BOJIbTMETPA aMIUIMTYJHOTO 3HAYEHUS?
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus ams npoBepKu
00y4YeHUs 10 TUCITUTINHE

7.KakoMy 3Ha4eHUI0 U3MEPAEMOr0 CUTHaIa
IIPOIOPLIMOHAJIbHBI IOKAa3aHMsI 3JIEKTPOHHOTO
BOJIETMETPA CPEIHEBBITPSIMICHHOIO 3HAUYEHUS?
8.Kakomy 3HaueHUI0 U3MEPSAEMOr0o CUrHaa
IIPONOPLIMOHATIbHBI TTOKA3aHUS 3JIEKTPOHHOTO
BOJIbTMETPA CPEAHEKBAAPATUIECKOTO 3HAUCHUS?
9.Kakue 4acToTHOE AMANa30HbI UMEIOT 3JIEKTPOHHbIE
BOJIbTMETPHI?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 8blnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISAETCA
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-4. KoutpoabHoe 3aganue 4

®opmsl peasmzanuu: IIposepka 3aganus

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBegeHMs KOHTPOJBLHOro MepomnpusaTusi: KoHTponbHOE MeponpusTHe
MpeHAa3HAYEHO ISl OLIEHKHU JOCTHXKEHMsI OOy4arOLIUMUCS YacTH 3aIUIaHUPOBAHHBIX PE3yJIbTaTOB
o0y4yeHMsI 1O JUCLMILIMHE W 3Tana (GOpMHUPOBAHUS 3alUIAHUPOBAHHOM KomreTeHuuu. IIposepka
BBITOJIHAETCS B TEUEHUH S5 THEH ¢ MOMEHTA CJ1auM pabOThl CTYIEHTOM.

Kpartkoe cogep:xkanue 3a1aHuA:
OCHOBHBIEC METPOJIOTHYECKUE XaPAKTEPUCTHKH IEKTPOHHO-TYIEBBIX OCIMIIOTPadOB U
U(PPOBBIX OCIMILIOTPadoB.
[{udpoBbie n3MepUTeIbHbIE TPUOOPHI.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3annanupoBa | Bompockl/3aganus 1uist IpoBepKU
HHBIE
pe3yIbTaThl
oOydeHus 10
JUCHUITIINHE

YmerTs: 1. [IpoBOoaMM M3MEPEHUS AMILUIUTYJTHOT'O 3HAYEHHS IPSAMOYTOJIbHBIX
JKCILTYaTUPOB UMNYyJbCOB. [loydeHs! ciaeayronme n3MepeHHbIC 3HAYEHUSI IO BEPTUKAIBHOMN
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3anjgaHupoBa
HHBIC
pe3ybTaThl
0o0y4eHust 10
JICITUIUINHE

Bonpocsi/3aganus 11t IpoBepKU

aThb CpEeICTBa
W3MEpPEHU B
COOTBETCTBUU
c ux
Ha3HAYCHHEM
u
TEXHUYECKUM
u
XapaKkTEepUCTH
KaMu

ocu otkiaonenusa 2J10 Y: L1, L2, L3.

MaxkcuManbHasi a0COJIOTHAS MTOTPEIIHOCTh OTCUUTHIBAHUS IJIMHBI 0Tpe3ka L
+/- 0,5 MMm.

HomunaneHoe 3HaueHue koagduiuenta oTkiaoHeHus no ocu Y — Ky,Hom.
[IpenenbHo nonmyctumoe oTKIOHEHHE KY OT HOMUHAIBHOT'O 3HAUYEHHUS -
oKy,mp.

Haiitu pe3ynbpTarhl u3mepenus aMinTyaHbix 3Hadenuii: Ul,amm; U2,amm;
U3,amn u npeieibHO T0NyCTUMbIE MOTPEITHOCTH JIJIsl TOJTYYSHHBIX
pe3yabTaToB: 61,mp, 62,mp, 63,mp.

Pe3ynbrarel BHECTH B TaOIHILY.

Ll,c | L2,c | L3,c | Ky,n | 8Ky, | Ul,a |U2a |U3,a |81, |82, |d3,

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

10,0 | 5,0 1,0 Blem | 3,0%

2. Ha Bxone BepTukanbHoro otkioHenus Y 2JIO peiictByet
CUHYCOUJIAJIbHOE HAMPSDKEHHE.

Ha Bxoze ropusonTtansaoro otkioneHust 3JI0 neiicTByeT HanpsKeHHe,
MpeACTaBIeHHOE B 3aAaHuu. [ 'enepaTop pa3epTku IJIO BBIKIIOUYEH.
Haiiti n3o0paxkenue Ha skpane IJ10.

-
N .\

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

Ha Bxozae ropusonTtansHoro otkiioHeHust 9JI0 neiicTByeT HanpsiKeHue,
IpescTaBiIeHHOE B 3a1aHuu. ['enepaTop passeptku OJIO BBIKIIOYEH.

Haiitu uzobpaxenue Ha sxpane IJ10.

AY -
NA ~ A

)
</
b §%

b\/@ba

4.Ha BxoJie BepTUKaIbHOrO OTKJIOHEHUS Y DJIO nelcTByeT CHHYCOUIaIbHOE
HaIpsKEHUE.

Ha Bxoze ropusonTansaoro otkiioHeHust 9JIO neiicTByeT HanpsKeHue,
MpeACTaBIeHHOE B 3aaHuu. [ 'enepaTop pa3zepTku DJIO BBIKIIOYEH.
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3anjgaHupoBa
HHBIC
pe3ybTaThl
0o0y4eHust 10
JICITUIUINHE

Bonpocsi/3aganus 11t IpoBepKU

Haiitu nzo0paxxenue Ha skpane DJ10.

'\ Th

5.Ha Bxozne BepTukanbHOro otkiaoHenus Y JJIO aeiicTByeT cUHyCOMAAIbHOE
HarpspKEHUE.

Ha Bxoae ropuzontaibHOro oTkioHeHuss DJI0 neicTByeT HanpshKeHue,
MpeACTaBICHHOE B 3aAaHuu. [ 'enepaTop pa3zBepTku IJIO BHIKIIOUYEH.

Haiiti n3o0Opaxkenue Ha skpane JJI0.

N Ty

L\ N\
|/ \

| 7 e 1
| =" |y < izt T

e 4 —= i
I \/ ﬁ
‘ P g

6.Ha Bxone BepTukanbHoro otkiaonenus Y 3JI0 aeiicTByeT CHHYCOMAAIbHOE
HarpsDKEHUe.

Ha Bxoae ropuzonTanbHOro oTkioHeHus: DJI0 neicTByeT HanpshKeHue,
MpeACTaBIeHHOE B 3a7aHuu. [ 'enepaTop pa3zepTku DJIO BHIKIIOUYEH.

Haiitu nzo0Opaxxenue Ha skpane DJ10.

N L A
N A A~ ,
| / \ \_ -

7.Ha Bxozae BepTukanbHOro oTkioHeHus Y DJIO neiicTByeT CHHYyCOMAQIbHOE
HaIpsKEHUE.

Ha Bxozae ropusoHTasibHOr0 OTKIIOHEHUS DJIO neicTByeT HaNpsKEeHHeE,
NpeACTaBlIeHHOE B 3a7aHuu. ['enepaTop pa3zepTku DJIO BBIKIIOYEH.

Haiitu n3zobpaxenue Ha sxpane DJ10.
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3anjgaHupoBa
HHBIC
pe3ybTaThl
0o0y4eHust 10
JICITUIUINHE

Bonpocsi/3aganus 11t IpoBepKU

8.Ha Bxoze BepTukanbHOro otkiaoneHus Y 3JIO neiicTByeT cCMHycou1aabHOE
HanpsHKeHUe.

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

Haiitu nzo0paxxenne Ha sxkpane DJ10.

9.Ha Bxone BepTukanbHOro otkioHeHus Y DJIO neficTByeT cuHycouaanbHOE
HaIpspKEHUE.

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

Haiiti u3zoOpakenue Ha skpane JJI0.

N , i A

X

10.Ha Bxone BepTuKanbHOTO OTKIIOHEHHS Y DJIO neiicTByeT
CUHYCOUJIAJIbHOE HAMpPsSHKEHHE.

Ha Bxozae ropusoHTasibHOr0 OTKIIOHEHUS DJIO NeicTByeT HanpsKEeHHe,
MpeACTaBlIeHHOE B 3a7aHuu. [ 'enepaTop pa3zepTku DJIO BBIKIIOYEH.
Haiitu n3obpaxenue Ha sxpane DJ10.
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3anjgaHupoBa
HHBIC
pe3ybTaThl
0o0y4eHust 10
JICITUIUINHE

Bonpocsi/3aganus 11t IpoBepKU

11.Ha Bxone BepTukanbHOro oTkjioHeHus Y DJIO neiicTtByet

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

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

o 7 Nis= 4 b~
| / ,\/ { /AN A f
AL._ — - # |
}\O VZ /\/ :
12.Ha Bxoye BepTHKaIbHOTO OTKIIOHEHHS Y DJIO neiicTByeT

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

Haiiti u3zoOpakenue Ha skpane JJI0.

N

13.I1IpoBoAMM ITPH HOPMAJIBHBIX YCIOBUSIX MOBEPKY IIU(GPOBOTO BOJILTMETPA

kiacca ToyHoctu 2,5/1,5. Pe3ynbraTel HCHIBITAHUI TU(PPOBOTO BOJIBTMETPA B

KOHTPOJIFHBIX TOYKAaX JMara3oHa N3MEPEHUH TPUBEICHBI B TAOIHIIE.
[IpuHATH perieHue o roJHOCTH NMpHOOpa K AaibHEN dKCITyaTalluy —

T'onen/He roaen

KOHTpO.]'II)leIeTO‘lKI/IZ[I/IaHaL’.OHa 0,000 | 5,000 | 10,000 | 15,000 | 20,000
u3Mepenuii, B

JleficTBHTENLHOE 3HAYEHUE 0,171 | 5,283 | 9,739 | 14,781 | 19,689
I/I3MepﬂeMOI/l BCJIMYNHBI, B
A0COJII0THBIE MOTPelIHOCTH, B
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3arutannpoBa | Bompockl/3aganus 1uisi poBEepKH
HHBIC
pe3ybTaThl
0o0y4eHust 10
JICITUIUINHE

BriBoxa:

14 VI3mepeHue HanpspKEHUST TPOU3BOIAT MPU HOPMAITBHBIX YCIIOBHSIX BYMSI
BOJIbTMETPaMH, BKJIIOUEHHBIMH MapaiiesibHo. OnuH BoasTMeTp V1
OTEUYECTBCHHOT'O TIPOM3BOJICTBA ¢ 0003HAYCHHUEM KJIaCCa TOYHOCTH
nocpezacteom ¢/d. Ipyroit BomsT™MeTp V2 3apyOeKHOT0O MPOU3BOCTBA C
yKa3aHUEM TPeIeIbHO JOMYCTUMOMN aOCOIFOTHON MOTPEITHOCTH |
+(a%/100%) ot X+ bx(, rue X —nokazanue sonemmempa; -Kkeaunm
(3Hauenue Maaowe2o 3Havauwie2o paspsaoa Omc4emHo20 yempoucmea
sonommempa). Ilokazanus BonsTMeTpoB UL, U2; 3nauenus ¢/d, Ukon; au b
npuBe/ICHEI B Ta0nuie. [TokazaHus BOJIBTMETPOB Pa3IMYHbI BCICACTBHE
HaJIM4YUs UHCTPYMEHTAIBHBIX NorpenrHocTell. OnpeaenuTs J0MyCTUMO JTU
JAHHOE PACXO0’KJICHHUE NMOKAa3aHUM, BEI3BAHHOE MOTPEITHOCTSIMU BOJIBTMETPOB.

Uxon 0 Ul uz2 PacxoxxneHue nokazauuii
c d B a%|b B B B

1010,5)10,000 |15 |5]5,281 5,103

IIpenenbHas norpemHocts | [IpeaenbHas
V1 HOTPEIIHOCTh V2
B B

Pacxoxxnenue
JTOTTYCTHMO

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii 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 evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu évinonnenus suanus: OLeHKa "yI0BIETBOPUTENILHO" BBICTABIAETCS
€CIIM 3a/l1aHU€e TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

KM-5. 3amura adoparopHoii padorsi 1
®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOILHOTO MeponpusaTHs: KomiokBuym
Bec koHTpOBbHOrO Meponpusitusi B BPC: 15
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IIpouenypa  mnpoBefaeHHusi  KOHTPOJBHOro  Meponpusitusi:  CTyIEHTHl  BBIIOJIHSIOT
WHIUBHUIyaJIbHOE 3alaHue 1o JjabopatopHoit pabote "Nel. M3mepenue wHampsikeHuit". Ha
OCHOBAHHMHU MOJYYCHHBIX 3KCIICPHUMCHTAJIBHBIX JAHHBIX IOATOTABIMBACTCA W NPCAOCTABIIACTCA Ha
3alIMTy OTYET O BBIIOJHEHHH paboThl. B paMkax 3amuThl OLIEHMBAETCS NPABUIIBHOCTb
MOJIYYCHHBIX PE3YJIbTATOB, KOPPCKTHOCTH 3allMCU OTBCTOB W BBIBOIOB. KpOMe TOro, OUCHUBACTCA
IIOJTHOTA OTBETOB Ha TEOPETHUYECKUE M IMPAKTUYECKHE BOMNPOCHL. 3alUTa IMPOBOAUTCS OAHUM
npenogasareneM. Bpems 3auuTsl coctasiseT He Oonee 15 MuHYT Ha oHOTO 4yenoBeka. Ha 3amury
IPECTaBISETCS BBIITOJHEHHbBIN HHINBUIyalbHbII OTUET.

Kpatkoe conep:xanue 3aganus:

JlaGopaTtopHas pabora 1.
Bonpocsl, 3ananus.
1.IIpuHImn neiicTBUS 3JIEKTPOHHBIX aHAJIOTOBBIX BOJIbTMETPOB MEPEMEHHOTO HAMPSYKEHUSI.
2. Jlau BonbT™eTp co mkanoi 0 — 30 B, kmacc 1,0. HaliTu morpenrHocti OCHOBHYIO
peIebHO-A0MYCTUMYIO a0COIOTHYI0O ¥ OCHOBHYIO MPEAEIbHO-JOMYCTUMYIO
oTHOCHUTENbHYIO n3Mepenus U= 25 B?

Jan BoasT™meTp co mkanoi 0 — 200 B, knacc 0,5/0,2. HaifTu norpemHocT OCHOBHYIO
MpeIeIbHO-A0MYCTUMYIO a0COMIOTHYIO U OCHOBHYIO IIPEIEIbHO-I0IYCTUMYIO
oTHOcuTenbHY0 u3Mepenus U= 100 B?

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyJIbTAThL Bonpocm/3az[aHIm JIA IIPOBEPKU
06yquI/m IO JUCHUIIJIINHE

3HaTh: MOTPEIIHOCTH HU3MEPEHUH, 1. [TokazaHusi, KaKuX U3 JIEKTPOMEXAHUIECKUX
KJaccupuKanus, dbopMbI pruOOpPOB, MPOMOPIHOHATBHBI TOCTOSIHHOMY HJTH
HOPMHUPOBAHHUS, CIOCOOBI OLIEHKU CpeHEMY 3HAUEHUIO CUTHAJIA?

MOTPEIIHOCTEeN U3MEPEHHI 2. Kakue nmpuOopbl Ha3bIBAIOTCS BHITPSIMUTEIbHBIMU?

3. Tlouemy (hopma curHANIA BIMSIECT HA PE3yIbTAT
U3MEPEHUs BBITPSIMUTENBHBIX TPHOOPOB?

4.KakyuM 3HaYEHUSM IEPEMEHHOTO CUTHAJIa
IIPONOPLMOHAIIBHBI IOKA3aHUSI AJIEKTPOMAarHUTHBIX
puoopoB?

5. KakoB cocTaB CTpyKTYpHOI CXeMbI BOJIbTMETpA
MIEPEMEHHOT0 HAMPSKEHUSI, UMEIOIEro HanoOoIbIINN
YaCTOTHBIN AMAINA30H?

6. C KakuMu U3MEPHUTETHHBIMH MTPE0OPa30BaATEISIMU
AJIEKTPOHHBIE BOJBTMETPHI IEPEMEHHOTO HAIIPSKEHUS
MMEIOT HAaUMEHBIINE IIPEENbl U3MEPEHUS?

7. YTo Takoe Kjacc TOUHOCTH Npuodopa?

8. B ¢popme Kakux MOrpemHocTei ycTaHaBInBalOTCS
KJIACChl TOYHOCTH MPUOOpPOB?

9.Kakas morpenHocTs Ha3bIBA€TCsI OCHOBHOMW ?

10.Kak HaliTH OCHOBHYIO MOTPEIIHOCTh?

11.Kakast morpemHocTs Ha3bIBAE€TCS NOTPELIHOCTHIO
B3aNMOJEHCTBUSA?

12.Kak paccunTtaTh NOIpEUIHOCTh B3aUMOACUCTBUS NTPU
M3MEpPEHUH HAIPSKEHUsI, TOKA U COMPOTUBIICHUS?
13.13 KakuX COCTaBISAIOIINX CKJIAbIBAETCS OTPEIIHOCTD
WU3MEPEHMS HaIPSHKCHUS?

14.Koria He06X0IMMO YYUTHIBATh U JONOJIHUTEIbHBIC
MOTPEIIHOCTH?

15.Kakoli BOJIbTMETp JEHCTBUTEIBHO U3MEPSET
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3annaHUpOBaHHBIE  PE3YJIbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 1iist mpoBepKu

CPEAHCKBAAPATHYCCKOC 3HAUCHUEC curuama?

YMeTb: OlLIEHHBaTh MOTPEIIHOCTH
pe3yJbTaTOB U3MEPEHUN

HisaepaeTCR HANpAERRS MEPEMERHOTO TOKA
i3 FKCoRpRERTS e

ofveinm

cnesa obberTa Gopua carmaT: camyconz

0 | sugwerms comporememss
[z i = 1000w, .= 10 £0nr,
ym l “ | -sactora remeprpyenoro

cormaa f=1 0
o

Orcunranmoe no mKane snavcnme U = [ oro] B.

- TERE

- dauna wcerms - 30000;

AGERIETEROR THeAD, 0TOSPIEAMOE TR

- Koadbrmment eamryE Ky u=3;

- HOMATHHELH THAT30N TACTOT AF = B YCTZEOETEE
- pabowmii manzson swactor AF,., =(50...10% T

- KOs HmeRT BTy E = 3;
R i Taason TexepaTyP AB) —Ke Y
- paSomit mamason Tevmepatyp A0, = (0. +30) °C;

[y —

- semwemme conporeEnemEa Ry = 10 MO,
- sHavemme &mocty Cr £ 30 nd;
Tlapaverps: oxpysalomeit cpeast:
- AMANA3OH EOSMOAEENX TeMmeparyp AQ,, = (0...30) °C;
- ApyTHE BTETIONIE ESIFHEE He NPHHEMAITCE 5 PACIET,
JATAHHE
Hemomssya sterop; mamcyamers crysar (MHC), MMepHTS B SAICATS pesyBTAT HIMEpERTT
I ———
HisuepaeTcs HATPITEEHHE MEPEMEHHOTO TOKA
CReMA IKCIEPHMERTA oreuTaRDe SHANCRTE

e - SHARETE COMPOTHEMERTE:
[Je: | | | Z=100ek=10:0u

L
L || e
curmana f= S sl
o

Orcunranmoe no mxane saueme Uy, = 20,00 B.

maere (CB3)

- druma et * — 4000
ARKCIMRTAEOR THRD, OTOSPEIARMIOS TaCTITRSN

- HOPMATH L THATASOH TACTOT AF g0 50 YCTAHORTER,
...5000) T;

- i Tenmeparyp AByg, — e )
- pasomit manason teumeparyp Ay, = (0..+43) °C;

R smeen ks - e
- smaesmie conpoTRBer Ry = 10 MOs;
- sHagerme EuEocTE Cp < 50 nd;
Tlapaverph: axpyaatonteii cpeTb:
- EEamasoR BonMEmED: Texmeparyp AQL,= (5...30) °C;
- APYTEE BITOEE Be/EHHE He NPEREMAIOTCA B PACIET.

3ATAHIE
Hemomsy setos mamcyamero cmyaas (MEC), MshMepHTS X SaMCaTs pesyTBTaT IsMepemts
S
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3annaHUpOBaHHBIE  PE3YJIbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 1iist mpoBepKu

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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3annaHUpOBaHHBIE  PE3YJIbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 1iist mpoBepKu

[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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3annaHUpOBaHHBIE  PE3YJIbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 1iist mpoBepKu

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

HishepreTcs HATpATReHEE MEPEMEHHOTO TOKA

CXeMa SKCTEpENEHTA OTCHTANHOE SHATERHE

ofverm

HCXO/THBIE JAHHBIE:

Iapaserpst keroumsa curmaa (obsesTa):

cxez comeETa Gopia carmam: camyconm

s | AN

- sEaverER
R =100x0m R: = 10500

- SacTor2 resEpEpyEMCTD T
curmana f= 2170

=[o Goro same] B.

- pearnpyer ma eric (CB3)
- Enace TomoeTe
- npegea msepesi L
- i T —

ARECHR DS TR0, QTORPIIRA0E TR

- HOPMATLHb THATZI0M $ACTOT AF,,.. —H€ YCTRHOBIEE;
- paBosii manasos wactor AF, L2109 T

- KoofdbHenT Ty E
. " Tesmeparyp AQu. — 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
9 . CHEYCORTATEHOLC HATPEEEHHA.

HlsutepaeTca manprresse mepeMeHHoro Tok2

CXeMa SECIepHMeHTa

abern

- SHpsers compoTaBTemTE

Ri=230u R:=1050n
1 -macrona TeHEpHpYEMOTO
| crrmana =500 €

|-

[T ————— A (ST Sp— ) -}

Iupposoii o

- pearupyer

maienue (A3)
- smace TommoeTH 0,
- npeten msueperm U = 500 B;
- G wmams® - 50000;

e o S —
- HOPMATBHBLi ZHATZ30 YACTOT AF,,;., — HE YCTEHOBEH,
- paoumii manason wACTOT ARy = (20 ...109 T

- Ko dumient avmnryam k=4
. H THATESON TEATIEPATY AQyi — HE §

- paSossit manasos: Texmepatyp B,y = (0. +30) °C;

- ¢ s Fs - 5e ¥
- smauemme conpomamaems Ry = 10 MO
- smawemme BamocTs Cr €50 nB;
IMapamerps1 oxpy:xaromeii cpeass:
- AANA30H BOSMOFHELS TeMmepaTyp A, = (10.30)
- ApyTHE EANTONNIE ETIFINEL He IPHEIMAIOTCR B PACTET.
3ATAHHE:
Hcromesy steron mameymmrero emyar (MHC), ISMEpHTE It SaIMCATS pesyTBTAT HIMeperT
10 [ R ——
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3annaHUpoOBaHHBIE  pe3yidbTaThl | Bompockl/3aganus 1uist MpoOBEpKU
00y4YeHUs 10 TUCITUTINHE

T —————————————

CXeMa IKCIEPAMERTa OTCYHTANHOE SHAYEHHE

HCXOHBIE JAHHBIE:
-+ II: CHIHATA
oo oG Gopi cornara.cocon
- =
- Smpseam conporamemt
i [ ]&: “i &= 10800 & =10 300
H(r; | - mcrora renepapyenoro
| curmana = 5007,
&
Orcasrrarmos o mmvane suaserne Us = [0 §oro sumse] B.
iposait
o Tann
e —— T
_ mpenen meperit I, = 60 B:

- dauna uxamen* — 600;
AGKCmRIEsOe wEe0, oTobpaxanoe mErmes

- HOPMATHHAL JHANISOR TaCTOT AF. = (50 ... 100-10%) T

- pabowmii mmmzson wacTor AF, = (20 ...500-10%) T

- rosddpepter anTUTETy I & 1= 3;

- Hopuamuemi MEanason TesmepaTyp AB = (20:2) °C;

- pabousit mamason Teumeparyp A@y,, = (-20..435) °C;

- TeNmepaTy PR FosprHenT ETEAE ks = 0,34,/10, BAC:
- shavesme conporrznesms By = 1 MOy

- srerme Enwocrs Cr < 30 m;

TlapavieTpst oRpy&aomieit cpeast:
- FETaoR oRMOAEEX Temepatyp A, = (10...30) °C;
- APYTHS STEMINS SETHTHN AE NPRAENAIOTCR 5 PATTET
3ATAHEE:
Plenomssy MeTo Hamsymmero eyaan (MHC), HSMepHTS H SaIeaTs pesyTbTaT HMeperms
11, cwcommmmors mpusen.

Onucanne MKAJbI OIICHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM OO'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITH 3a/l1aHue NMPEUMYILECTBEHHO BBITIOJIHEHO

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

KM-6. 3amuTa 1a6opaTopHoii padoTsl 5

®opmbl peanusanun: Cmeniannas popma

Tun KoHTpPOIBLHOr0 MeponpusaTus: Komioksuym

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa  mnpoBeaeHusi  KOHTPOJBHOro  Meponpusitusi:  CTyIJEHTHl  BBIIOJIHSIOT
WHIUBHUIyaJIbHOE 3a7aHue 1o jabopaTopHoil padote "Ne5.M3mepenne mapamMeTpoB MacCHBHBIX
KOMIIOHEHTOB". Ha OCHOBaHMM TMOJYYEHHBIX 3KCHEPUMEHTAIbHBIX JAHHBIX MOJrOTABIUBAECTCS U
MPEIOCTABIISAETCS HA 3alUTy OTYET O BHINOJHEHUH paboThl. B pamkax 3amuThl OLlEHUBAETCS
IIPABWJIBHOCTH IOJyUYEHHBIX PE3YJIBTATOB, KOPPEKTHOCTD 3aIIMCH OTBETOB M BhIBOJOB. KpoMme ToroO,
OLICHUBAETCA MOJHOTA OTBETOB HAa TEOPETUYECKHE U MPAKTUUECKHE BOMPOCHI. 3aluTa MPOBOJUTCS
OJITHUM TIpernojaBareneM. Bpems 3amuTsl cocraisier He Oonee 15 MUHYT Ha oaHOro yenoBeka. Ha
3alIUTY IPEICTAaBISIETCS BHITOJHEHHBIM HHANBUIYaIbHBIN OTYET.
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KpaTtkoe conepxkaHue 3a1aHusi:
JlaGopaTtopHast pabora 5.
Bomnpocsl, 3ananue.

1) HSMepeHI/IC napaMETpOB KAaTYIICK HHAYKTHUBHOCTH, CXEMbI 3aMCIICHU; JUarpaMMBbl TOKOB U

HaIPSKEHUH; TOIPELIHOCTH.

2) Haittu Z)_, Q).

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3anaHUpOBaHHbIE  PE3YJIbTaThl
00y4eHHS 10 JUCIUIIIIHE

Bomnpocel/3aganust st IpoBEPKU

3HaTh: OOIIYI0 XapaKTEPUCTHUKY,
NPUHIINAT JeHCTBHS,
KOHCTPYKLIMIO aHAJOTOBBIX H
(G poBbIX
AIIEKTPOU3MEPUTEIBHBIX
YCTPOMCTB

1.J1ms1 Kakux cXeM 3aMelIeHUs Ienei NepeMeHHOro ToKa
U3MEPAIOTCA MapameTpsl enen?

2.Yro takoe 1o0poTHOCTH Q?

3.Uto Takoe TaHreHc yria noreps D?

4. B xakoii popmMe HOPMHUPYIOTCS TOTPEIIHOCTH
HU3MEPSIEMBIX MTapaMETPOB?

5. 3aBucsr mu 3HaueHus Q u D oT gacToThI
WCIIBITATEIbHOTO CUTHaja?

6.ITpu kakux ycnosusix 3HaueHust Cs u Cp paznuyarorcs
10 3HaYEHUI0?

7.11pu xakux ycnoBusix 3HaueHus RS u Rp pasnuuarorcs no
3HAYEHUIO?

8. UTo HEOOXOIMMO yYUTHIBATh MTPH U3MEPEHUHU MAJIBIX I10
3HAQUYEHUIO COMPOTUBICHUMN?

9.Y10 HEOOXOAMMO YUUTHIBATH IPU U3MEPEHUU MaJIbIX IO
3HAQYEHHUIO KOHJEHCATOPOB?

10. Yto HEOOXOIMMO yYUTHIBATH NIPH U3MEPEHUU MAJIBIX I10
3HAQYEHHUIO UHAYKTUBHOCTEM?

11.13mepenune napameTpoB anekTpudeckux nemneid RLC-
U3MEepUTENIeM — IPUHIUI JeHcTBUS TpUOOpa; OCHOBHbBIE
AJIEMEHTHI CTPYKTYPHOM CXEMBbI; paCUETHbIE BBIPAXKEHUS U

(bhopMyIIbI.

YMeTp: NpoU3BOIUTH  BHIOOD
CpEeNCTB U3MEPEHUN B
3aBUCHMOCTH OT XapaKTEPHUCTHUK
UCCIIENYEMBIX BEIIMYNH

C R,

Ly R1 R; R,

_N\f\_':

1.
Figure 1 Haiitn Z3 n tgé3
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3annaHUpOBaHHBIE PE3YJIbTAThI
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKu

2.

Figure 2 Haiitn Z3 n tgé3

() R,

3.

Figure 3 Haittu Z3 u tgé3

4.Haiitu Haiitu 7 ,Q)’ 1 pe3oHaHCHYIO YyacToTy P mpu
ycnoBuu pe3oHanca B BeTBU (R2L2C2).

L C R,

]

Ci R1 Rj3 R,

5.Haiitu Haiitu Z), ,Q) 1 MOCTpOUTH AUarpaMMmy TOKOB U
HanpspKeHUH, HaunHas ¢ Toka [2.

L, R,

6.Haiitu Haittu 723 ,Q)’ v mocTpouTh quarpaMmy TOKOB U
HaIpsDKEHUH, HaunHas ¢ Toka [2.
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3annaHupoBaHHBIE pe3yibTaThl | Bompockl/3aganust 1isi IpoBepKU
00y4YeHUs 10 TUCITUTINHE

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJ]aHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIITOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

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

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

KM-7. 3amura 1abopaTopHoii padoTsl 6

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoLHOrO MeponpusiTus: Koinoksuym

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa  mnpoBefeHusi  KOHTPOJBbHOro  Meponpusitusi:  CTyAEHTBHl  BBIIOJHSIOT
WHIMBUYyalIbHOE 3a/1aHue 1o JabopaTopHoit padote "Ne6.Ocmiorpads! 1 ux npuMmeHenue". Ha
OCHOBaHUU MOJIYUEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX MOJArOTaBIMBAETCS M MPEJOCTaBIsSETCS Ha
3alIUTy OTYET O BBINOJHEHMHM paboTel. B paMkax 3amuThl OLIGHHWBAETCS MPAaBUIBHOCTD
MOJIyUYEHHBIX PE3yJIbTaTOB, KOPPEKTHOCTh 3allUCH OTBETOB U BbIBOJIOB. Kpome Toro, oneHuBaeTcs
IIOJIHOTA OTBETOB HAa TEOPETUYECKUE M TNPAKTUYECKUE BOMPOCHL.  3aliuTa MPOBOAUTCS OJHUM
npenogaBareneM. Bpems 3auuTsl coctapiseT He 6osee 15 MUHYT Ha ogHOTrO YenoBeka. Ha 3amury
IIPEJICTABIISIETCS BBINIOJHEHHBIA WHANBUAYAJIbHBIN OTYET.

Kparkoe conepxanue 3a1aHus:
JlaGopatopHas pabora 6.
Bompocsl, 3a1anus.
1) YerpoiictBo ocimuiiorpagoB, OCHOBHBIE METPOJIOTHYECKUE XaPAKTEPUCTUKH.
2) Oco0eHHOCTH MPUMEHEHHS, OLIEHKA MOTPEIIHOCTEH Pe3yIbTaTOB U3MEPEHUSI.

KoHTpoJibHbIE BONIPOCHI/3a1aHUA:
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3annaHUpOBaHHBIE PE3YIbTAThI
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t IpoBepKu

3HaTh: MCTOABI N 0COOEHHOCTH
HU3MCPCHUA OJICKTPUYCCKUX U
HEBJICKTPHUYCCKUX q)HSI/I‘IeCKI/IX
BCJIIMYHUH

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

2.Kaxkoii 070K 3JI€KTPOHHOIYYEBOTO OCIMLIorpada
obecrie-unBaeT HaOMIOJICHUE Ha YKpaHe (GOPMBI
OTHOCHUTEJIbHO Ma/blX 110 BETMYMHE HAIPSHDKEHUN?
3.Kakoii 610K 3JIEKTPOHHOJIYYEBOTO OcImIIorpada
M03BO-JII€T HAOII01aTh HA dKpaHe (POpMY OTHOCHUTEIHHO
001bWUX TIO BETUYMHE HATIPSDKCHHH ?

4.YKaxuTe NOPsI0K BEJIMYUHBI BXOJHOTO COMPOTUBIICHHS
OOJIBIIMHCTBA AJIEKTPOHHOIYYEBBIX OCHUILIOTpadoB.

5. Kakoii 050K 3JIEeKTPOHHOIYYEBOTO OcHuuiorpada
BbIpa-0aThIBaET MUJI000pa3HOE HANPSKEHUE?

6.Ha skpane 351eKTpOHHOIYYEBOT0 OCIIuIorpada
T0JIy4e-HO HEMOABMKHOE U300paskeHue (GOpMBI
HCCIIElyEMOI0 HECUHYCO-UIaIbHOIO HanpsbkeHus. Yo
MIPOU30MIET ¢ N300paKEHHEM, €CIIU aMIUTUTYAA
Pa3BEPTHIBAIOIETO HAMIPSKEHUS] YMEHBIITUTCS?

7.Ha skxpane 31eKTpOHHOIYYEBOr0 ocIuiorpada
II0JIy4Y€HO HETO/ABI)KHOE U300pakeHrne umnyibca. Yro
MIPOU3O0UIET C M30-Opa)KeHUEeM, €ClId aMILTUTyJa
Pa3BEPTHIBAIONIETO HAMPSIKCHUS YBETHIUTCS?

8. 1111 4ero B 3JEKTPOHHOIIYUEBBIX OCIHIIIOrpadax
OCYILIE-CTBIISIETCSI CHHXPOHU3ALMS 110 YaCTOTE  MEXIY
HCCIIETyeMbIM U Pa3BEPTHIBAIOIIUM HATIPSKEHUSAMU ?
9.Kakoe Ha3HaueHHe UMEET KaTuOpaTOp aMILIUTYIbI
JIEK-TPOHHOIIyY€BOr0 ocuusutorpada’?

10.0T TOYHOCTH KaKOro napaMeTpa BbIXOJAHOTO
HaMpsHKeHUs KamuopaTopa aMILTUTY/Ibl 3aBUCUT TOUHOCTD
M3MEpPEHUs] MTHOBEHHOT'O 3HAUYEHUS UCCIIETyEMOTO
HaNpsOHKEHUS C TIOMOIIBIO AJIEKTPOHHOIYYEBOTO
ocmmutorpada?

11.Kyna noaercst BRIXOJIHOE HAMPsKEHHE KalnopaTopa
JUTUTENIEHOCTH 3JIEKTPOHHOIYYEBOr0 ocmorpaga?
12.1300paxeHne Ha IKpaHe AIEKTPOHHOIYYEBOTO
ocLuIo-rpada MeAJICHHO IepeMelaeTcs B
TOPU30HTAJILHOM HAIIPAaBJIEHUH CJIEBA HAIIPaBO. Y KaXHUTe
MIPUYKHY 3TOTO SBJICHUS.

13.Kakne HCTOYHUKH ITOTPENIHOCTEN NPU U3MEPEHUH
ocumiIorpa)oM MrHOBEHHBIX 3HAaUEHUH HCCIIeyeMOTro
curnaia’?

14 Kakue UCTOYHUKHU MOTPEIIHOCTEN PH U3MEPEHNUN
ocuusuiorpadom neouja UCCiIelyeMoro Curasna?

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3aJaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHUE ISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHuE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-8. 3amura sadoparopHoii padorsi 13

®opmbl peanusanun: Cmernannas Gopma

Tun koHTpoILHOrO MeponpusTus: KojnoksBuym

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa  mnpoBeaeHusi  KOHTPOJBLHOro  Meponpusitusi:  CTyIEHTHl  BBIIOJIHSAIOT
WHAMBUAYAIbHOE 3a/laHue 1o nadopatopHoi padore "Nel3. U3mepenue uactotsl U nepuoaa”. Ha
OCHOBaHUU IOJIYUEHHBIX SKCIIEPUMEHTAJIBHBIX JAaHHBIX MOJArOTaBIMBAETCS M IPEJOCTABISETCS Ha
3alIUTy OTYET O BBHIMOJHEHUH paboThl. B paMkax 3amuThl OILEHUBAETCS MPaBUIBHOCTh
MOJIyUYEHHBIX PE3YyJIbTaTOB, KOPPEKTHOCTh 3allUCU OTBETOB U BbIBOJIOB. Kpome TOro, oneHuBaeTcs
MOJIHOTA OTBETOB HAa TEOPETUYECKUE M TMPAKTUYECKUE BOMPOCHL. 3al[uTa MPOBOAUTCS OJIHUM
npernoaBareneM. Bpems 3amuTel coctaBisieT He 6onee 15 MUHYT Ha oHOTO YenoBeka. Ha 3ammury
MPEJICTaBIISIETCS BHITOTHEHHBIA WHANBUAYAIbHBIN OTYET.

Kpatkoe cogep:kaHue 3a1aHus:
JlaGopatopHas pabora 13.
Bonpocsl, 3ananue.
1) YerpoiicTBo IM(POBBIX YaCTOTOMEPOB U MEPHOAOMEPOB, OCHOBHBIE METPOJIOIMYECKHE
XapaKTEPUCTHKH.
2) OcobeHHOCTH MPUMEHEHUS, OLIEHKa MTOTPELIHOCTEN Pe3yIbTaTOB U3MEPEHUSI.

KoHTpoJibHbIE BONIpOChl/3aJaHUA:

3aHJIaHI/IpOBaHHBIe PE3YyJIbTATHL BOHpOCLI/ 3aaHus I IIPOBCPKHU
06y‘ICHI/I$I IO JUCHUIIIINHE

YMeTh: AKCILTYaTUPOBATH 1. Haiinurte BeIpa)keHHOE B MUKPOCEKYHAAaX 3HaYCHHE

cpencTBa U3MEPEHU I B Mepuo/ia, €CIIM U3MEPEHHOE 3HAYCHUE YaCTOThI PABHSIETCS

COOTBETCTBHM C MX Ha3HAUCHUEM 12,5 kI'1I.

u TEXHUYECKUMH 2.0npenenute MaKCUMaJIBHO BO3MOKHOE 3HAUEHUE

XapaKTepUCTUKAMU a0COTIOTHOM MOTPEIIHOCTH CYETa MPH U3MEPEHUH TIEpUOo/Ia,
€CJIM YacToTa CIIeJIOBAaHUS UMITYJIhCOB Ha Beixozae I'OY fo =
10 MI'm.

3. [IOY uacToromepa umeeT 7 aekaa. Beioepure 3HaueHNe
BpeMeHnu cueta (13 psaa: 0,001 c; 0,01 ¢; 0,1 ¢; 1 ¢; 10 ¢),
KOTOPOE€ 00€CTIeUnT MUHUMAJIBHYIO MTOTPEITHOCTh
u3MepeHus 4actoThl fx =2 MIm.

4. 11OV uacroTomepa umeet 7 aekaj. Beibepure 3HaUeHNE
MHOXxHUTENS nepuoa (u3 pana:1; 10; 100; 1000; 10000),
KOTOpOE€ 00€CTIeYnT MUHUMAJIBHYIO MTOTPEITHOCTh
n3mepenus nepuoga Tx = 20 Mc, ecnu 4acToTa Cie10BaHUs
uMITysibcoB Ha Beixoje ['OY fo =10 MI'm.

31




3annaHUpOBaHHBIE PE3YyJIbTaTh
00y4YeHUs 10 TUCITUTLINHE

Bonpocei/3aganus 1iist mpoBepKu

5. [IpenenbpHOE 3HAYEHHE COCTABIISAIONICH OTHOCUTEIIBHOM
MOTPEUTHOCTH YaCTOTOMEPa, 00YCIOBIEHHON HETOYHOCTHIO
Y HECTaOMJIBHOCTBIO YaCTOTHI CIIEIOBAHUS UMITYJILCOB Ha
Bbixoze ['OY, pasusiercs 0,0005 %. Tpebyercst H3MEpHUTH
gactoty fX = 200 k['11 ¢ OTHOCUTETEHOM MOTPEITHOCTHIO,
npezesibHOe 3HaueHue koropoi He npesbimaet 0,001 %.
Br16epute MUHUMAaTBEHO HEOOXOIUMOE ISl STOTO BpeMs
cuera u3 psaa: 0,001 c¢; 0,01 ¢; 0,1 ¢c; 1 ¢; 10 c.
6.HomuHaneHOe 3HaU€HHE YaCTOTHI CIIEIOBAHUS
umnynbcoB Ha Beixojie 'OY fo = 10 MI'n. [Ipenensnoe
3HaYEHHUE COCTABJIAIONIECH OTHOCUTENILHOM MOrPEIIHOCTH
4acToToMepa, 00yCIOBICHHON HETOYHOCTBIO U
HECTaOMIBHOCTBIO ATOM YacToThl, paBHseTcs 0,0005 %.
Tpebyercs nuzmeputs nepuos Tx = 200 Mxc ¢
OTHOCHUTEIIbHO MOTPENIHOCTHIO, PEIeIbHOE 3HAUCHUE
kotopoii He npesbiiiaet 0,005 %. Beibepute MUHUMATBHO
HE00XO0IMMOE I TOTO 3HAUYEHUE MHOXKHUTEIS IEpUoia 13
psaa:1; 10; 100; 1000; 10000.

7.C nmomomnrsto nmudpoBoro yactoromepa YU3-75,
UCIIOJIB3yeMoro B tabopaTopHoit padote Ne 13, Opu10
MOJTyYEeHO 3HaYeHUe YacToThl curHaia f, paaoe 2621,5 I'.
N3mepenne 4acToThl MPOBOAMIOCH TAKUM 00Pa3oM, 4TOObI
o0ecreynTh HaMMEHBIIYIO MOTPEIHOCTh. B cumy sToro, Ha
npudope 3a/1aBaJIMCh COOTBETCTBYIOIIUE TTAapaMETPhI
(Bpems cuera TCYH). Kakoe 3HaueHue BpeMeHHU cUeTa ObLIO
BBICTABJICHO HA MPUOOPE MPHU MPOBEACHUHN U3MEPEHUS
yacToThl? BpeMms cueta i yKka3aHHOTO 4aCTOTOMEpPA
BBIOMpAETCS U3 psiia BO3MOXKHBIX 3HaueHui: 100, 101, 102,
103, 104 mc. Jlns BBIOpaHHOTO 3HAUEHUS! BPEMEHH CUeTa
BBIYHUCIIUTH MOTPEIIHOCTh U3MEPEHUSI YaCTOThI U 3aIHCaTh
KOHEUHBIH pe3yabpTaT C y4€TOM JIAHHOW MOTPEIIHOCTH.

8.C momomisio udposoro yacroromepa U3-75,
UCTOJIb3yeMOoro B JlabopatopHoii padore Ne 13, 65110
MOJIy4eHO 3HaueHHe nepuojia curuana T, papHoe 169,7912
Mkc. I3Mepenue neprojia mpoBOIUIOCH TAKUM 00pa3oM,
4TOOBI 00€CTIEYNTh HAUMEHBIITYIO TOTPEIIHOCTh. B cuiy
ATOT0, Ha MPUOOPE 3a/1aBATUCHh COOTBETCTBYIOIINE
napaMmeTpsl (YMCI0 yepeaHseMbIx nepruoioB N). Kakoe
3HAYCHHE YUCIIa YCPEAHAEMBIX MTEPHOI0B ObLIO
BBICTABIIEHO Ha TPHOOpE MPH MPOBEICHUU U3MEPECHUS
nepuona? Yucio ycpeaHseMbIX EpUOAOB [l YKa3aHHOTO
4acTOTOMEpa BBIOMPACTCS U3 Psiia BOZMOXKHBIX 3HAYCHUI:
100, 101, 102, 103, 104. st BEIOpaHHOTO 3HAYCHUS YKCTIA
YCPEIHSIEMBIX IEPUOJIOB BEIYUCIUTD MMOTPEIIHOCTh
M3MEPEHHS TIEPHOJIa U 3alMCaTh KOHEUHBIN PEe3yJIbTaT ¢
Y4E€TOM JaHHOM MOTPEIIHOCTH.

9.0mpenenuTh, a 3aTEM U BHIOpATh U3 YMCIIa BO3MOKHBIX
JUTSL UCTIOJIB3YyEeMOTO B IaHHOM TabopaTtopHoit padoTte
4acTOTOMEpa, MUHUMAJILHO HEOOX0IMMOE BPEMSI CUeTa
TCY. U3mepennas yactora curnaina: f =23591,70 I'u.
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3anmaHupoBaHHbIE pe3yabTaThl | Borpockl/3aganus s mpoBepKu
00y4YeHUs 10 TUCITUTLINHE

[TorperrHocTh n3Mepenus yactoTsl of He nmpesbimaet 0,02
%.

10.0Onpenenutp, a 3aTeM U BHIOPATh U3 YHCIIa BO3MOXKHBIX
JUTSL KCTIOJTB3yEeMOTO B IAaHHOM TabopaTtopHoi padoTte
4acTOTOMEepa, MUHUMAaIbHO HEOOX0JUMOE YHCIIO
YCPEIHAEMBIX IEPUOI0B N. MI3MepeHHBIN IEpUO/] CUTHAJA!
T =43,180 mxc. [TorpemrHocTh U3MepeHus nieproaa o1 He
npessiiiaet 0,1 %.

11.0npeaenuth Kakoe U3MEepeHue JacT 00JIee TOUHBII
pe3ynbTaT (MpsSMOe UM KOCBEHHOE) JJIsi U3MEPEHHOTO
3Hadyenus yactotel f=59,178 kI'n. [Ipeanomnaraercs, uto
M3MEPEHHE MPOBOAUTCS HA UCIIOJIB3YEMOM B JAHHOM
n1abopaTopHOi paboTe YacToToMepe.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00bEME HIIU BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "Xopouo" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHUE /ISl PEIICHUS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenka: 2 («HeyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsera

DK3aMeHalHOHHEI Ouner Ne 7 Vingepowcaaio
Kadpespa JUIT 3ae.kageopoir

MS5H

Jcimmmiza MCC

. 04.01.17
HBTH

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

5]

. Amanoro-mupponkie IpeobpaioBaTeni BpeM-IMIVILCHEE,

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

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

IIpoueaypa nposenenust

CryneHT rOTOBUT NMHUCBMEHHO 3a/laHMs, yKa3aHHble B Ouiere. 3aTeM YCTHO oTBedaeT. Bo Bpewms
IIPOBEJCHUS 3K3aMEHa CTYIEHTBbl MOTYT I0JIb30BaThCsl padOYMMHU IporpaMMaMH JAUCLHUILUIMHBL U
pa3aTO4YHBIM MAaTEPHUAIOM, a TaKXKE C paspelleHus MpernofaBareis, MPOBOASAILIEIO 3K3aMEH,
CIIPaBOYHOM JUTEPATYpPO. MUHHMaIIBHOE BpeMs, IPEAOCTABIAEMOE CTYACHTY Ha IIOATOTOBKY K
OTBETY JOJDKHO COCTaBIATh 45 MuHyT. Ilo MCTeYeHHMH 3TOro BpEeMEHHM CTYIEHT 00s3aH ObITh
TOTOBBIM K OTBETAM.

L. Ilepeuens Komnemenyuil/uHOUKAmMopos u KOHMPOJIbHBIX 60NPOCOE NPOBEPKU PE3YIbINAM 08
0C60EeHUA OUCYUNIUHDL

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

Bonpocsl, 3aganus
1.YTto Takoe abCcoOTHAS MOTPEIIHOCTh?
2.Yto Takoe OTHOCUTENbHAS TOTPEIIHOCTD?
3.Yro Takoe npuBENEHHAs OTrPEIIHOCTh?
4.Yem paznuyaroTcs Juana3oH MOKa3aHWW U AMana3oH U3MepeHuit?
5.YUt0 Takoe HOpMHpYIOlllee 3HaUeHHE?
6.0npeneneHne OCHOBHON MTOTPENIHOCTH.
7.0npeaeneHye AONOIHUTEIBHOM MOTPEIIHOCTH.
8.YT0 Takoe HOpMaJIbHBIE YCIOBUSA?
9.Yto Takoe paboune ycnoBus?
10.0Omnpenenenne knacca TOYHOCTH CPEACTB U3MEPEHUM.
11.Kakue TexHMUECKHE CPEICTBA OTHOCSTCS K CpEACTBAM U3MEPEHUI?
12.Kakue BBIBOJIBI JEITAFOTCS TTOCIIC TIPOBECHHS IIOBEPKH U3MEPCHMIA?
13.Kak 10/IKHBI COOTHOCUTBCS TOKA3aTENN TOUHOCTH ATAJIOHHOTO U IIOBEPSEMOTO CPEICTB
U3MEpEeHUit?
14.KakoBbI paBuia OKpYyIJIEHHUs 3HAUE€HUS IOTPEIHOCTEN ?
15.Yto Takoe eAMHCTBO U3MEPEHUM?
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16.1meem nBa BosibMeETpa!
1. Kn.t. 1,0; nuama3on noka3anuii 0-30B;

2. Kin.t. 0,5; nuanazon nokasanuii 0-150B.
N3mepsemslii curnan npumepHo 10B.
Kakoii BonpT™MeTp nipoBeneT 0oJiee TOUHbIe H3MEPEHHs?
17.Haiitu npenenbHO-I0MyCTUMbIE OTPENTHOCTH JJI1 M3MEPUTENILHOTO Nprubopa

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

18. BoipTMeTpOM KiTacca TOYHOCTH A C TMAra30HOM IOKa3aHui B 1 BXOTHBIM
conpotusiieHreM C MpoBOAUTCS U3MepeHue HanpskeHusl. ConpoTUBICHHE HCTOYHUKA
curHana nexut B auana3zone ot 0 no D. Temneparypa Bo3zayxa moxet ObiTh 0T +20°C 10 E °C.
TemnepaTypHasi HOrPEIHOCTh BOJIBTMETPA paBHA IIOJIOBUHE OCHOBHOM Ha Kaxkpie 10°C.
[Tokazanue BonbT™METpa paBHO F.
[TpencTaBuTh pe3yiabTaT U3MEPEHUs C BEpPOSITHOCTHIO P=1.

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

A |B C

D E F

1,5 | 15B | 50 xOm

5 kOm

+30rpan

10B

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

HcxonHbie JaHHBIE B 3aJaHUM:

A |B C

D

E F

15| 150B | 50 kOm

1 kOMm

+15rpan | 100B

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

22.HyxHO 71 TPOBOJIUTH pacueT pe3yabTara Ipu MPSIMOM U3MEPEHUH?

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

0,05

0,1/0,05;

mMepenne P mo P=UZ%/R

Uy=100 B;

/0,02;  Ry=20 xOwm;

2.3amava; _m3mepenne P mo P=I*R

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

Hatn: P Ao 8y,

JlaHo: A: [=2A;

R:  R,=1000 Om;

25. Haitti:  Paaws Do’ o

L5;
0,2;

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

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

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

faHo: V. U,=10B; 0,5/0,2; Uy=5B:
A =100 MA; L.t Iy =25 MA;
P: P,,=250 MBr: 0,5/0,1: Py=75 MBT:
HaATU:  cos () yaui Ano 6,

no

27.

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

29.CtpykTypHas cxema MuGPOBBIX YaCTOTOMEPOB.

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

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

AY W [\

| / /) \ \

|

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

y =

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

N O

VA N\ ‘

7 ‘

<
N

*V\A B
lo + Nzr 2t +

32.IIpoBouM IpH HOPMaJIbHBIX YCIOBUSAX MOBEPKY LIU(PPOBOT0 BOJBTMETPA KJIacca TOUHOCTH
2,5/1,5. Pe3ynbrarsl HCOBITAHHN HH(BPOBOTO BOJIBTMETPA B KOHTPOJIBHBIX TOYKAX JHAIa30Ha
W3MEpEHUI IpUBEACHBI B TAOIHIIE.

[TpuHATH pemieHre o roJHOCTH nproopa K nanbHel skcryaTaunu — l'onen/He roaen

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

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

AO0COJIIOTHBIE OTPelIHOCTH, B

33.MIcTOYHHMKY MOTPELIHOCTEN IUPPOBBIX YACTOTOMEPOB.
34.ALIIl xo10-UMITyJIbCHBIE, CTPYKTYpPHAs CXeMa, TOUHOCTb, OBICTPOCICTBHE.
35.VIMeeM MarHUTORIEKTPUYECKHIA U3MEPUTENIbHBIA MEXaHIU3M C TOKOM TOJIHOTO OTKJIOHEHHUS
ImoJIH. 0TKJI., HOMUHAJIBHBIM COITPOTUBIIEHHEM OOMOTKH paMKu Rpamkm, npeaenbHbIM
OTKJIOHEHUEM COTIPOTUBIIEHUSI OOMOTKM paMKU OT HOMHUHAJILHOTO 3HaueHUs 00,11, Rpamku .
PaccuuTath 3HaueHne 100aBOYHOrO CONPOTHBIEHUS R10o0aB 11 nodydeHus BOJIbTMETPa C
nuanazoHoM nokazanuit 0-Unopm. [IpenenbHoe 0OTKIIOHEHHE 3HAUYSHHsT JOOaBOYHOTO
COTPOTUBIIEHUSI OT HOMHHAJILHOTO 3Ha4Y€HUs 60, 100aB.
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Haiitu npenenbHoe 3HaU€HNE OCHOBHOM MOIPEIIHOCTH BOJIBTMETPA 00,11, BEI3BAHHOMN
OTKJIOHEHHSIMU CONPOTUBIICHU Rpamku 1 Rmo0aB 0T HOMUHAJIBHBIX 3HAYCHUH.
Pe3ynbraTsl BHECTH B TaOIHUILy.

36.J1ImeeM MarHUTORIEKTPUUECKUN U3MEPUTEIBLHBIM MEXaHU3M C TOKOM IOJHOI'O OTKJIOHEHUS
INmoJIH. OTKJI. , HOMUHAJIBHBIM COIIPOTHBIIEHHMEM OOMOTKH paMKku Rpamku, npenensHbIM
OTKJIOHEHUEM COTIPOTUBIICHUSI OOMOTKM paMKU OT HOMHUHAJILHOTO 3HaUeHUs 00,11, Rpamku .
Paccunrarhs 3HaYEHME IIYHTUPYIOLIErO CONPOTUBIEHU RuIyHTa U1 ITOJTydeHus: aMmnepMerpa
¢ nuanasonom nokazanuii O-Inopm. [IpenensHoe OTKIOHEHNE 3HAYCHUS IIYHTHPYIOIIETO
COIPOTHBIICHUSI OT HOMMHAJIBHOT'O 3HAa4€HUs 00, IIYHTA.

Haiitu npenenbHOe 3HaU€HNE OCHOBHOM MOIPEIIHOCTH aMIIEPMETPa §0,I1, BBI3BAHHON
OTKJIOHEHUSIMU conpoTuBIeHU RpamMkn 1 RuryHTa OT HOMUMHANIBHBIX 3HaYEHUI
Pe3ynbraTel BHECTH B TaONIUILy.

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

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

37.Ycunutens ¢ IOCIEI0BATEILHON OTPHUIIATEIbHOW 0OPATHOM CBS3BIO MO HANPSXKEHUIO C

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

OTKJIOHEHHE OT HOMHHAJIBLHOI'0 3HAYECHUs, BbI3BAHHOE OTKJIOHCEHUSIMH OT HOMHUHAJIBHBIX
3HA4YeHHUi .0TKJI0HeHHe Ky 0T HOMUHANBbHOrO 3HaY€HN S, BBI3BAHHOE OTKJIOHEHHSAMH OT
HOMMHAJIbLHBIX 3HAYeHMH .0TKJIOHeHne Ky oT HomuHanbHOro 3Ha4yenus: 0Ky,m,
BBI3BAHHOE OTKJIOHEHUSIMU OT HOMUHAJIbHBIX 3HaueHui K u .

Pe3ynbTarhl BHECTH B TaOIULLY.

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

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

38.McTOYHHMKY MOTPELIHOCTEN pe3ynbTaTOB U3MEPEHUI aHaJIOTOBBIX OCHIILIOrpadoB.
39.MCTOYHUKY TIOTPEITHOCTEH Pe3yIbTaTOB U3MEPEHUH MU(PPOBBIX OCIALIOTPAgOB.

40.Kak npoBouTCs KaaMOpPOBKA aMILTUTYABI U JUIUTEILHOCTH B ociuiuIorpadax?

41.ALII ¢ 1ByXTaKTHBIM UHTETPUPOBAHUEM, CTPYKTYPHAsl CXeMa, TOUHOCTb, OBICTPOJICIICTBHE.
42.Kak npoBOANTCS U3MEPEHUE MIHOBEHHBIX 3HAYEHUI U JUINTEIBHOCTH HCCIIEAYEMOTO
curHana’?

43.Knacc TOYHOCTH LIUPPOBBIX U3MEPUTEIBHBIX TPUOOPOB?

44 TlorpemHocTb TUCKPETHOCTU U3MEPUTEIBHBIX PUOOPOB.

45.Metonsl aHasoro-ugpoBoro mnpeodpazosanus (ALIT).

46.ALI1 BpemMs-UMITyJIbCHBIE, CTPYKTYPHAsl CXeMa, TOUHOCTh, ObICTPOICHCTBHE.

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

48.AII xog0-UMITYTBCHBIE, CTPYKTYpHAs CXeMa, TOUHOCTh, OBICTPOICHCTBHE.
49.I'enepaTop pa3BepTKU B aHAJIOTOBBIX ocLmiIorpadax, Ha3HaueHHe, CBOMCTBA, UCTOUHUKU
MOTPEIIHOCTE.

50.Yem cucreMaTudeckasi IOrpEeUIHOCTD PE3YyIbTaTa U3MEPEHUS OTIMYAETCS OT CIIy4alHOMN?
51.Yr1o Takoe 1OBEpUTEIBHBIN HHTEPBAJ U JOBEPUTEIIbHAS BEPOATHOCTD?

52.IIpuBenuTe npuMepsl CUCTEMATUYECKUX U CITy4alHBIX TOTPEIIHOCTEN?

53.IIpumepsl 3aKOHOB pacTpeAeTICHHS CITy9aifHBIX IMOTPEITHOCTEH: 3aKOH paBHOMEPHOM
IUIOTHOCTH, HOPMAaJIbHBIN 3aKOH .

54 .Kak MO’XHO CyMMHUPOBaTh HE3aBUCUMBIC CITyYaiHbIC BETUINHBI?
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55.Kakoii BBIBOJ Ie7aeT LEHTPaIbHAs NpeeiibHas TeopeMa TEOPUU BEPOSITHOCTEMN?

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHU I
1.AGCOMIOTHAS IOTPEITHOCTh B KJIIACCUYECKON METPOJIOTHH ONPEEINIICTCs WK 0003HaYaeTCs
KaK:
OTBeTHI:
A) X—-Xub) Xu—-XB)=(X-Xn)
Bepwuriii otBet: A,B
2.AOQcCoM0THAs MOTPEIIHOCTD B KJIACCHYECKON METPOJIOrMH 0003HaYaeTcs Kak:
OTBeThI:
A)=(X—-Xn) b) AB)d
Bepnpiii otBeT: A, b
3.0THOCUTENbHAS MOTPEIIHOCTh B KJIACCHYECKOI METPOJIOTUU 0003HAYAETCS KaK
OTBeThI:
A) = (X - Xu) B) 100¥*A/X (%) B) | Xu - X|
Bepnpsiit otBet: b
4.IlpuBeneHHas MOrPEIHOCTh 0003HAYAETCS KaK:
OTBeTHI:
A) v Bb) Xu — X B) 100*A/XN (%)
BepHsiii otBeT: A, B
5.3anumute pesynbrar 47,11*10-9B ¢ ucnonab30BaHUEM JTOJIBHBIX WM KPATHBIX €IUHUILL.
OTBeTHI:
A) 47,11 uB b) 47,11 MB B) 47,11 HB
Bepnriii otBeT: A
6.3anuiuTe pe3ynbTar ¢ UCIOIb30BAaHUEM KPATHBIX WM JOJIBHBIX eAuHuIl: 9,15%106 Om
OTBeTHI:
A) 9,15 xOm B) 9,15 MOwm B) 9,15 MOM
Bepnwiii otBet: b
7.K snexrpuueckuM (HU3MUECKUM BETMUYMHAM OTHOCSTCS:
OTBeTHI:
A) Tok b) unayktuBHocTts B) naBnenue
Bepnsiii otBeT: A, b
8.Brioepute HEBEPHVYIO 3anuck orBerta.
OTBeTHI:
A) 1=(20,00+0,015)MA;P=1 b) C=(73,4+3,7)n®;P=1 B) L=(5,79+0,125)™mkI '1;P=1
Bepnpiit otBet: B
9.Bri6epute BEPHYIO 3anuce oTBeTa.
OTBeTHI:
A) 6=(57,8+1,34)°C;P=1 b) U=(11,75+0,29)B B) R=(1174+10,15)xOm;P=1
Bepnsiit otBeT: A
10.0OTHOCUTENBbHAS TOTPEIIHOCTh 0003HAYALTCS KaK:
OTBeTHI:
A) 0 b) Xu — X B) 6=100*A/X (%)
Bepnsiii otBeT: A, B
11.I1orpenrHocTs pe3yiabTaTa U3MEPEHHs] MOKET COEPKATh CIEIYIOLINE COCTaBISIONINE:
OTtBeTHI:
A) ocHoBHy b) cinyyaitnyto B) 00bekTHBHYIO
Bepnsiii otBeT: A, b
12.Kakue norpenrHocTy cieayeT yuecTb NPy UCTIOIb30BaHUHN MYJIbTUMETPOB B PEIKUME
M3MEPEHHS HANPSDKEHHS Ha TIOCTOSTHHOM TOKe?
OTBeTsI:
A) unctpymeHTtaibHyto b) okpyrienus B) yactoTHyro



Bepnpiii otBeT: A, b
13.Knacc TOYHOCTH ITOKa3bIBAET:
OTBeTHI:
A) IlpenenbHO-AOMYCTUMYIO IPUBEAECHHYIO MOTPEUTHOCTh
b) MaxkcuManabHO BO3MOXKHYIO ITOTPEIIHOCTD B3aUMOIEHCTBUS
B) IIpenenbHO-A0MYCTUMYIO METOUYECKYIO MTOTPEIIHOCTh
Bepuriit otBeT: A
14.0OcHOBHast HOTPEUIHOCTb- 3TO MOTPEIIHOCTD MPH:
OTBeThI:
A) HopmanbHBIX yCIIOBHSIX
B) Pabouux ycnoBusx
B) VYcinoBusx xpaneHus
Bepuriit otBeT: A
15./lononHuTENBHAS TOTPEIIHOCTS — UMEET MECTO IPHU:
OTBeTHI:
A) HopmalbHBIX YCIOBUSAX
b) Pabouux ycioBusx
B) VYcnoBusx xpanenus
Bepnwiit otBet: b
16.Y10 MOKeT BbI3BaTh JOMOJHUTENBHYIO MOTPEMIHOCTD TPU U3MEPEHUN HAIIPSKEHUS
OTBeTHI:
A) Temneparypa
b) CocrosiHue 310pOBbs KCIIEpUMEHTATOPA
B) HenpaBuibHOoe noakI0YeHHE BOIBTMETPA K UCTOUHUKY U3MEPEHUS
Bepnriii otBeT: A
17.1Ipsimble U3MEpEeHUS:
OTBeTHI:
A) DKCIIEpUMEHTATOP PACIIOJIOKEH MPAMO IEPE] OTCUETHBIM YCTPONCTBOM CpPEICTBA
U3MEPEHUI
b) Pe3ynbrar nosrydaercss HEMOCPEICTBEHHO U3 OINBITHBIX JaHHBIX
B) ITorpemHoCTh NPSIMBIX U3MEPEHUN MPSMO-TIPONIOPIIUOHAIBHA H3MEPSIEMON BEIIMUNHE
Bepnsiit otBet: b
18.KocBeHHbIE U3MEPEHMUS:
OTBeThI:
A) DKCIepUMEHTATOP PACOI0KEH HEYAOOHO OTHOCUTENIBHO OTCYETHOTO YCTPOMCTBA
CpeACTBa U3MEPEHU U BBIHYK/IEH M0JIb30BaThCs BCIIOMOTaTEIbHBIMHU CPEICTBAMH, YTOOBI
OTCUUTATh PE3yJIbTaT

b) Pe3ynbraT HaX0AUTCA HAa OCHOBAaHUU U3BECTHOU 3aBUCHUMOCTU MEXAY PE3yJIbTaTaMuU
MPSAMBIX U3MEPEHUN U HICKOMOW BEIMYNHOMN
B) PesynbraT n3mepeHus o0s3aTeIbHO CPABHUBACTCS € PE3YIbTATOM 00Jiee TOUHOTO

CpEICTBA U3MEPEHUH
Bepnpsiit otBet: b
19.EnuHCTBO M3MEPEHUH 3TO:
OTBeThI:
A) Bce U3MepeHus IPOBOAAT OJHUM U TEM e Nprudopom;
b) u3Mepenus mpoBOISAT B OJHOM MECTE;
B) pe3ynbTaThl H3MEPEHHI BRIPAXKEHBI B IPOU3BOJIBHBIX €IMHHUIAX (DU3UICCKUX BEITUYHH,
I') pe3ynbTaThl U3MEPEHUI BBIPAXKEHBI B y3aKOHEHHBIX €IMHUIIAX U3MEPEHUI;
J1) mOrpemHOCTH U3MEPEHHNI YKa3aHbl 0053aTeIbHO B a0COIIOTHOU popMme.
Bepnsiii otet: I'
20.K kakomy BuY U3MepPEeHHA MOKHO OTHECTH U3MEpPEHHEe BOJILTMETPOM HATIPSIKEHUSI:
OTBeTsI:
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A) mnpsiMmoe;

b) xocBenHnoe;

B) coBokymHoe;

I') coBMecTHOE;
Bepuriit otBeT: A

II. Onucanue wkanvl oueHuBanus

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evinoneHus snanus: OTBETHI BBITIOTHEHBI B paMKaXx "MPOJIBHHYTOrO"
ypoBHsi. OTBETHI JTaHBI BEPHO, YETKO CHOPMYIMPOBAHHBIE OCOOCHHOCTH PAKTUYCCKUX PEIICHHUH

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evlnoaneHus 3Hanus: OTBETHI BBITIOJIHEHBI B paMKax "0a30Boro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbl BEPHO. B yacTu Martepuana ecTh He3HAUUTEIbHBIC
HEJ0CTaTKU

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OTBEThI BBIIIOJIHEHBI B paMKax "moporosoro”
ypoBHsi. OCHOBHAs 4acTh 3aJaHUs BBITIOJIHEHA BEPHO.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku 6binoneHus 3uanus: OTBETHI BBIIIOIHEHBI TPEUMYIIIECTBEHHO
HETPaBUIBHO

I11. Ilpasuna évicmaenenus umoz060i oyeHKu no Kypcy

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