MUHUCTEPCTBO HAYKH 1 BBICHIET'O OBPA3OBAHNI
POCCHUNCKOHU PEJEPALINN

DdenepanbHOE rocyapcTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIEr0 00pa3oBaHMsI
«MarauTOropcKHii rocy1apcTBeHHbI TeXHU4Yeckui ynusepcutet um. I.1. Hocosa»
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PABOYASI ITPOI'PAMMA JUCHUIIJIMHBI (MO/LYJISI)

JJIEKTPHYECKHE U3MEPEHHA

HamnpasiieHue noJroToBKH (CrenHalbHOCTh)
27.03.04 YrpaBieHue B TEXHHYECKUX CHCTEMaX

Hanpasnennocts (npoduiis/criennain3anus) IporpamMMel
CHCTeMBI U CPeJICTBA ABTOMATU3ALMH TEXHOJIOIHYECKHX IPOLIECCOB

YpoBeHs BhIcIIero odpa3oBanus - GakanaBpuaT

®dopma 0OyueHus
3a04Hast

Wucturyt/ Gpakynprer MHCTUTYT SHEPreTHKH M aBTOMATU3UPOBAHHBIX CHCTEM
Kadenpa ABTOMaTH3HPOBAHHBIX CHCTEM YIIPABJICHHSI

Kype 3

Marnuroropck
2025 rox



PaGouasi porpamma coctasiiena na ociose PI'OC BO - GaxasaBpHar 110 HaIlpaBJICHUIO
noarotosku 27.03.04 Yripasienue B TEXHHUECKHX CHCTEMaX (IpHKa3 Muno6prayku Poccuu oT
31.07.2020 r. Ne 871)

PaGouas porpaMma paccMOTpeHa M 000peHa Ha 3acelaHun Kae/psl
ABTOMATH3UPOBAHHBIX CHCTEM YIIPABJICHHS

29.01.2025, npotoxon Ne 6 W
3aB. xadeapoi C.M. Anjipees

7

PaGouasi mporpamMma 000peHa METOIMYEeCKOli KoMHCCHEH NBuAC
04.02.2025 r. mportokoia Ne 3
[Ipencenarensb

.P. Xpamunn

PaGouas mporpamMma COCTaBJIeHa:
cr. mpenoaasatesb Kapenps kapeapst ACY,

%j A.P. bonnapesa

¥4

PereHsenT: SO0 € B '
Texuunueckuit upektop 3A0 «KoncOM (R ¥ / E.IO. Bacunben



JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4e0OHOM TOJTy Ha 3aceaHuu Kapeapsl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABJICHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii C.M. AuapeeB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roj1y Ha 3aceqaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CUCTEM YITPABIICHHUSI

IIporokom ot 20 . Ne

3aB. kadeapoii C.M.ZH}:[peeB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3aceqaHuu Kadeapbl ABTOMAaTU3UPOBAHHBIX CUCTEM YIPABICHHS

IIporokom or 20 . Ne
3aB. kadenpoii C.M. Anjapeen

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4e0HOM roJly Ha 3aceaHuu Kadeapbl ABTOMATH3HPOBAHHBIX CHCTEM YITPABJICHHUS

IIporokom or 20 . Ne
3aB. kadenpoii C.M. Anjapeen

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3acefaHuu Kadeapsl ABTOMAaTHU3UPOBAHHBIX CUCTEM YIIPABICHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit C.M._AHﬂpeeB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « DJIEKTPUUECKUE U3MEPEHUSI» SBISAIOTCA: 00yUeHHE
CTYJICHTOB Ba)KHEHIIINM HAayYHBIM MIPUHIUIAM SJIEKTPUUECKUX U3MEPEHUN YUUTHIBAS
COBPEMEHHBIEC TEHACHIIMU PA3BUTHUS IIEKTPOHUKH, U3MEPUTEIBHON U BHIYUCIUTEIBHON
TEXHHUKHU, MTHPOPMAIIMOHHBIX TEXHOJIOTUI B CBOEH Mpo(decCHOHAbHOM 1eATeNbHOCTH.
OO0ydeHue CTyIEHTOB COBPEMEHHBIM CPEJICTBAM M METO/AM JEKTPUUECKUX U3MEPEHUH,
MIPOBEJICHUIO HKCIIEPUMEHTOB Ha JIEHCTBYIOIIUX 00BbEKTaX MO 3a/JaHHBIM METOIUKaM,
BBIOOPY COBpPEMEHHBIX CIIOCOOOB U CPEACTB 00PabOTKH Pe3yNIbTaTOB SKCIIEPUMEHTA C
MIPUMEHEHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTUN U TEXHUUECKUX CPECTB.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumirHa DiIeKTpUYecKie N3MEPEHUs BXOAUT B 00s13aTeIbHYI0 YaCTh y4eOHOTO
I1aHa 00pa30BaTeIbHON IPOrPaMMBbl.

JUi n3yyeHust JUCLUIUIMHBL HE0OXO0AUMBI 3HaHUS (YMEHUS, BIAJICHNUSA),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHHS TUCIUILTHH/ TPAKTUK:

du3nyeckue OCHOBBI OTyYEHUsI THPOpMALUU

TeopeTnueckne OCHOBBI 2JIEKTPOTEXHUKU

Maremarunka

Mertposorust 1 cpelicTBa U3MEPEHUN

®dusuka

VY4yeOHast - MpaKTHKA 10 IMOJIYYECHHUIO TIEPBUYHBIX MPO(ECCHOHANBHBIX YMEHHUNA U
HaBbIKOB, B TOM UHCJI€ IEPBUYHBIX YMEHHUI U HaBBIKOB HAYYHO-UCCIIEI0BATENIbCKON
NS TEIbHOCTH

VYuebHas - 03HaKOMUTENIbHAs PAKTUKA

Ludpossie TeXHOIOTHH 00PaOOTKN HHPOPMAITUN B aBTOMAaTH3UPOBAHHBIX CHCTEMAax
yIpaBiIeHUs

3HaHus (yMEHUs, BIAJCHNUS ), TOJyYSHHbIE IPU N3YYEHUH JAaHHOM TUCIUIUIUHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCIUIUTMH/TIPAKTUK:

ABTOMaTH3a1Ms TEXHOJIOTHYECKUX MTPOLIECCOB U IPOU3BOJICTB

Komrmiekcsl Texaudeckux cpenacts B CAY

[Tpon3BoacTBEHHAs - MPOEKTHAs IPAKTUKA

TexHHnuecKkue cpeacTBa aBTOMaTU3alUU U YIIPABIICHUS

TexHuueckue u3MepeHus u Npudopsl

[Tpon3BoacTBEHHAs — IPENAUILIOMHAs PAKTUKA

[TonroroBka K mpoueaype 3aluThl U MPoLeypa 3alIUThl BBITYCKHOM
KBaJIN(DUKAIIMOHHOM paboThI

TexHonornueckne KOHTPOJIIEPhI

3 Komnerenuun ody4aromerocsi, popmupyemMbie B pe3yJbTaTe 0CBOCHUS

AUCHHUILIMHBI (MOYJIS) M INIAHMPYEMble pe3yJIbTaThl 00y4eHHu s

B pesynbrare ocBOE€HUS TUCUUIUIMHBI (MOAYIS) «DIEKTPUUECKUE U3MEPEHUS
o0yyaroImuiics 10JhKeH o0s1afaTh CIECAYIOIIMMU KOMIIETEHIIMSMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHXKEHUS KOMIIECTCHIITUN

VYK-1 CriocobeH ocymecTBIsATh MOMCK, KpUTHYECKHI aHAIN3 U CUHTE3 MH(pOopMaIu,
NPUMEHSTh CUCTEMHBIN NOJIXO0/ JJIsl PEHISHNUs TOCTABJICHHBIX 3a]a4

VK-1.1 AHanmu3upyeT 3a1ady, BhIACISISA e 0a30BbIe COCTABISIONINE,
paccMaTpuBaeT U ImpeajiaracT BO3MOKHBIC BAPUAHTHI PEIICHUS
[MOCTaBJIECHHON 3a[a4/, OLlEHUBAsI X JOCTOMHCTBA U HEJTOCTATKHU

YK-1.2 Omnpezenser, THTEPIPETUPYET U PAHKHUPYET HHPOpMAIUIO, TpeOyeMyIo
JUISL PELIeHUs TOCTaBICHHON 3aJ[aui; OCYIIECTBIISIET OUCK




uH(OPMALIMH 110 Pa3IMYHBIM THIIAM 3aIPOCOB

YK-1.3 [Tpu oOpaboTke mHGOpMAIK OTIUYAET PaKThl OT MHCHHH,
MHTEPIPETAINHN, OIICHOK, JOPMHPYET COOCTBEHHBIC MHECHUS H
CYXJICHUSI, apT'yMEHTUPYET CBOU BBIBOJIBI H TOUKY 3PEHUS

OIIK-9 Cnoco0OeH BBIIOIHATH SKCIEPUMEHTHI 110 3aJaHHBIM METOIMKaM 1 00padaThIBaTh
pe3yabTaThl C IPUMEHEHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOIMH U TEXHUUYECKUX
CpeACTB

OIIK-9.1 BrInosiHsSeT 3KCiepuMEHTaIbHBIE HCCIIEI0BAHUS XaPAKTEPUCTUK CUCTEM
¥ 00bEKTOB aBTOMATU3AIUH 110 33/JaHHBIM METOIUKAM

OIIK-9.2 BribupaeT coBpeMeHHbIE CIIOCOOBI B cpeicTBa 00pabOTKU Pe3yIbTaTOB
HKCIIEPUMEHTA

OIIK-9.3 [Tpon3BoauT 06pabOTKY pPe3yIbTaTOB HKCIIEPUMEHTA C TPUMEHECHHEM
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUI U TEXHUYECKUX CPEJICTB




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh IUCIMIUIMHBI COCTABIISIET 4 3a4eTHBIX eAUHUI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 10,7 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas pabora — 129,4 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTeCTalMu - 3a4€T ¢ OUEHKON

AynutopHast 5 o
KOHTakTHas paboTa E = dopma TeKylero
Pasien/ Tema 2 (B akaj. yacax) g E‘ Bun KOHTPOJISI Ko
> 3 © | camocrosTenpHOM | ycmeBaeMOCTH U
JTUCLUTUTAHBI A £ = . | xommerenuuu
o & paboThI MIPOMEKYTOUHOM
S o
Tex mab. | mpaxT. e aTTECTALNN
" | 3am. 3aH. | O &
1. OCHOBBI HIIEKTPUIECKUX
U3MEpPEHUH
YK-1.1,
CamocrosTensHOe VK-1.2,
usydeHue VK-13,
1.1 Metponoruueckue 6 yueOHOi V e THBI OMPOC
OCHOBBI H3MEPEHU JIUTEPATYPEI, P OIK-9.1,
KOHCIIEKTA OIIK-9.2,
JIeKIUN OIIK-9.3
CamocTosTebHOE VK-1.1,
U3yUYeHHE . VK-1.2,
SeOHOI VYcTHbI onpoc VK-13
1.2 DnekTpoTeXHUUECKUE M TectupoBanue, e
12 JUTEPATYPBI, OITK-9.1
U3MEPUTEIbHBIC TPUOOPEI JlabopaTopHas 4
MIOJTOTOBKA K
pabora OIIK-9.2,
nabopaToOpHEIM
3 3aHATHIM OIK-9.3
C YK-1.1,
aMOCTOSITEIIBHOE .
MEVHCHHE VYeTHbli ompoc VK-1.2,
1.3 DnexTpuueckue Y N JlaGopatopHsie VK-1.3
yueOHoM -L.5,
U3MEepUTEIhHBIC 12 paboTHl,
JUTEPATYPHI, OIIK-9.1,
npeoOpazoBaTeNn KonTponbHas
KOHCIICKTa OIIK-9.2
pabora '
JleKim OIIK-9.3
CamocTosTeNbHOE VK-1.1,
H3y4eHHE Ycerueiii onpoc |YK-1.2,
1.4 U3mepenne yaeOHOH Jlaboparopuele  [YK-1.3,
2IEKTPUUYECKUX BETUYHH: 0,5 2 12 JUTEPATYPBI, paboTsl, OI1K-9.1,
TOKA, HANpPSHKEHHS, 3.7.C. MOJrOTOBKA K KontponbHas OITK-9.2,
nabopaTopHbIM pabora
3aHATUAM OIK-9.3
Wroro no pazneny 0,5 2 42

2. 3mepeHne mapamMeTpoB
SJIEKTPUYECKUX LeTel




2.1 OCHOBHBIE ITOHSATHS.

YK-1.1,

CamocrosTensHOe YK-1.2,
Oomwue cBeneHus 00
., u3ydyeHue . VK-1.3,
JJIEMEHTaX IeTeH. 14 . YcTHBIN Onpoc
yueOHOM OIIK-9.1,
M3mepenue conpoTHBICHHS
HOCTOSHHOMY TOKY JUTEPATyPHI OIIK-9.2,
OIIK-9.3
2.2 V3mepeHune EMKOCTH, CamocrosTenbHoe N VK-1.1,
. H3y4EHHE VYcerHbI# ompoc,
UHJYKTUBHOCTHU, B3aUMHOU o VK-1.2,
yueOHOM JlaGopatopHbie
MHIYKTHBHOCTH. I3Mepenue 1 20 IHTEDATYDEL AGOTLI VK-1.3,
MOIIHOCTH. MOCTOBEIE PaTypeL, p OIIK-9.1,
MOJIrOTOBKA K ITpoBepka MH/.
METO/IbI U3MEPCHHSI N OIIK-9.2,
y Tab0paTOPHBIM 3a7aHui
napamMeTpoB Iiernei. OIlK-9.3
3aHATUSAM
Hroro no pazzneny 1 34
3. U3mepenne MarHUTHBIX
BEJIMYUH
3.1 MarauTHsle VK-1.1,
peodpa3oBaTeu: CamocrosTenpHOe YK-1.2,
MHIyKIUOHHEIE, n3yJdeHne VK-1.3,
rajbBaHOMAarHUTHBIE, yueOHOM VYcrHbIH ompoc, OTIK-9.1
MarHUTOPE3UCTUBHBIE. 1 18 JUTEPATYPBI, JlaGopaTopHble OITK-9 2'
M3mepenue MarHuTHOTO MOJTOTOBKA K paboThI -
MOTOKA B IOCTOSIHHOM H nabopaTopHBIM OIIK-9.3
MepeMEHHOM MarHUTHOM 3aHATHSIM
oJe.
YK-1.1,
YK-1.2,
3.2 3MepeHne MarHUTHBIX CaMZgTzﬂ;{ilﬂebﬂoe YcrHBIi onpoc YK-13,
XapaKTePUCTHK MarHUTHBIX 0,5 15 Y . KonTponpuas OIIK-9.1,
yueOHOi
MaTepuanoB JTepaTyph pabora OIIK-9.2,
OIIK-9.3
Hroro no paszpeny 1,5 33
4. DneKTpudecKne N3MEepPEeHHsI
HEDJIEKTPUIECKHUX BEJNUUH
YK-1.1,
4.1 OO0uIMe MOJI0KEHHUS. VK-1.2,
CamocrosTenpHOE
HyBCTBHUTENBHBIE DJIEMEHTbI VK-1.3,
. n3yveHue .
U npeoOpa3oBaTeIu: 0,5 8 yaeGHOf VerHbld onpoc  |OITK-9.1,
e, ey s
’ OIIK-9.3
CaMocTosTeNbHOE VK-1.1,
4.2 TensomeTpuueckue U3yueHHe VYernsiii onpoc |[YK-1.2,
U3MEpEHHs U yueOHOI Jlabopatopueie  |VK-1.3,
rpeobpas3oBaTe. 0,5 12,4 JUTEPATYPBHI, paboThI OIK-9.1
VYerpoiicTBa M3MepeHHs MOJrOTOBKA K KonrponbHas OIK-9 2'
neopMaIfid U YCHITHIA. nabopaTopHBIM pabora -
3aHIATHSIM OIK-9.3
HWroro no pazaeny 1 20,4
HWroro 3a cemectp 4 129,4 320
Hroro no nucuuruinae 4 129,4 3a4eT C OLICHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa30BaTEeNbHBIX TEXHOJIIOTUN B MIPETOAABAHUH TUCITUTUINHBI « DTCKTPUUECKUE U3MEPCHHUS)
UCTIOJIB3YIOTCS:

Tpaauunonnsie 00pa3oBaTENbHBIC TEXHOJIOTHH — HH(OPMAIIMOHHAS JIEKIHs (BBOIHAS
JIEKIHSL, TJI€ 1aeTCs MEPBOE MPEJICTABICHHUE O MPEeIMETE U 3HAKOMCTBO CTYJCHTOB C
Ha3HAYEHUEM U 33Ja4aMHM Kypca); JeKIMH — KOHCYJIbTALUH, U3JI0KEHHE HOBOTO MaTepuaa
COITPOBO’KIAETCS IIOCTAHOBKOM BOIPOCOB M TUCKYCCHH B ITOMCKAX OTBETOB HA 3TH BOIPOCHI;
nabopaTtopHbie padOTHI.

TexHonornu NpodIeMHOr0 00ydeHUs — IPOOIEMHBIE JIEKIIUU SBISIETCS Pe3yIbTaTOM
YCBOCHHS MOJTYYSHHOM MH(OpMAIIMH TOCPEICTBOM IOCTAHOBKU IPOOIEMHOTO BOIPOCa U
MOMCKA MyTEH ero peieHus; J1adbopaTopHbie pabOThI C UCIOIB30BAaHUEM MPOOIEMHOTO
o0y4eHne, KOTOPOE 3aKII0YAETCs] B CTUMYJIMPOBAHUU CTYIEHTOB K CAMOCTOSTEIIbHOM
«100bI4ey 3HAHUH, HEOOXOIUMBIX JJIS PEIICHUSI KOHKPETHOM MPOOIEMBI.

HNudopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTUU — B XOJI€
MIPOBEICHUS JICKIIMOHHBIX 3aHATUH MPeyCMaTPUBAETCS UCIOIB30BAHUE IIEKTPOHHOTO
JIEMOHCTPALIMOHHOTO MaTepuana (JEKIHUU-BU3YyaIH3alii ), UCIIONIb30BaHue MHTepHEeT
PECYPCOB IS IPOMEKYTOUHBIX aTTECTAIMI U MPOBEPKU OCTATOUHBIX 3HAHUN

JleK1IMOHHBIN MaTepual 3aKperIsieTcs B X0/1e J1a0opaTOPHBIX paboT, HAa KOTOPBIX
BBITIOJTHSIOTCS TPYIIOBBIE UM UHIMBUyaIbHbIC 3aJaHUS TI0 IPOHICHHON TeMe.

CamocTtosTenbHas paboTa CTUMYJIHPYET CTYIEHTOB K CAMOCTOATEIbHOU MPOpadoTKe
B IIPOLIECCE BBIMIOJIHEHUS KOHTPOJIBHBIX PaboT, a TAaKkKe B MPOIIEcCe MOJATOTOBKU K YCTHOMY
OTIPOCY, TECTUPOBAHUIO U UTOTOBOW aTTeCTALIUU.

B xoje npoBeaeHus TEKIIMOHHBIX 3aHITHH MTPeyCcMaTPUBACTCS:

-HCII0JIb30BAHKE AIEKTPOHHOTO JEMOHCTPALIMOHHOTO MaTepuasa o COBpEMEHHOM
M3MEpUTENBHON TEXHUKE;

-HCTI0JIb30BAHKE NEKTPOHHBIX YIEOHUKOB MO OT/ACIBHBIM TEMaM 3aHSATHII;

-BCTPEYH C IPEICTABUTENSIMHU MTPOCKTHBIX U 00CTyXHBaromux npennpusituii: [TAO
«MMK», OO0 «OCK», 3A0 «KoncOM CKCy; npeanonaraemblie TEMbI -BCTPEY:
«lHHOBaIMU B 00J1aCTH KOHTPOJIBHO-U3MEPUTETHHONU TEXHUKNY, «IHTeNIeKTyalbHbIE
MEXaTPOHHBIE CHCTEMBIY;

-aKTHUBHBIC U MHTEPAKTUBHBIE (POPMBI 00yUEHUs: BApHATUBHBIN OMPOC, AUCKYCCHUH,
YCTHBIHN OMPOC, KOHTPOIIbHAs padoTa, TECTOBBIM ONPOC, MHIUBUyaTbHAS «3aIUTa
na0opaTOpHBIX PabOT U T.J.

6 YueOHO-MeTOAMYECKOE 0OOecTieYeHHe CaMOCTOSITeJIbHOM padoThl 00y4YaomMXcst

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUH 2.

8 YueOHo-MeTOAM4UecKOe M HH(pOpMALIMOHHOE 00ecnieYeHHe U CHMILINHBI

a) OcHoBHas JIuTEpaTypa:

1.ApramonoB 0. C. DnexTpuueckre u3MepeHus : yaueOHO-MeToAuYecKoe nocooue /
10. C. Apramonos, B. B. I'pe6ennukoBa. - Marautoropck : MI'TY, 2012. - 1 31eKTpoH. ONT.
muck (CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/4. -

TekcT : ANeKTPOHHBIN.

2. Myxanus, JI. I'. CxeMoTeXHIUKA N3MEPUTEIBHBIX YCTPOUCTB : yuebHoe mocooue / JI. T
MyxananH. — 4-¢ u3g., crep. — Cankr-Ilerepoypr : Jlanms, 2022. — 284 c. — ISBN
978-5-8114-0843-6. — TekcT : 3neKTpOoHHBIH // JIaHb : 37EKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/205958 (nara obparuenus: 04.04.2025). — Pexum gocryma:
JUISI aBTOPH3. TIOJIH30BaTEIICH.



https://host.megaprolib.net/MP0109/Download/MObject/4
https://e.lanbook.com/book/205958

0) JJonmosiHuTeIbHAS JJUTEpATYpA:

. [Mummapés B.1O. Texauueckue u3MepeHus v MPUOOPHI : Y4eOHUK ISl BY30B /
HInmmapés Bragumup FOpresud ; B. FO. [ummapés. - 3-e uzn. - Mockaa : FOpaiit, 2024. - 377
c. - (Boiciee o6pazoBanue). - URL: https://urait.ru/bcode/542314 (nara oOpamieHus:
23.09.2024). - URL. https://urait.ru/bcode/542314. - URL.:
https://urait.ru/book/cover/10BC18A3-0BCC-414B-86FD-1C7A99C99544. - ISBN
978-5-534-12536-8.

2.Xpomout, I1. K. Dnexkrporexuunueckue usmepenus: Yueonoe nmocodue / I1.K.
XpoMowuH. - 2-€ U3 1., ucmp. u aom. - Mocksa : @opym, 2011. - 288 c.: mi.; . - ([Ipodeccnonansuoe
obpaszoBanue). ISBN 978-5-91134-480-1. - Tekcr : anexrponHsIii. - URL:
https://znanium.ru/catalog/product/253379 (narta oopamienus: 04.04.2025). — Pexxum nocryma:
IO TIOJIITHCKE.

3. Boneros, A.C. Merponorus 1 uU3MepUTENIbHAs TEXHUKA: DJIEKTPOHHBIE CPEICTBA
M3MEPEHUH DIEKTPUYECKHX BEIWYHH : ydeObHoe mocobme st By3oB/ A. C. Boneros,
N. C. Hesnaxun, E. A. CremanoBa. — Mocksa : MznmarensctBo [Opaiit, 2024. — 103 c. —
(Beictiee  oOpazoBanue). — ISBN 978-5-534-08498-6. — Tekct : 2JICKTpOHHBIA //
OOpasoBarenbHas miatgopma FOpait [caiit]. — URL: https://urait.ru/bcode/535171 (narta
obpamenus: 04.04.2025)

4 DnexTpoTeXHUKA U 37eKTPOHUKA B 3 T. Tom 3. OCHOBBI 2JIEKTPOHUKH U DJIEKTPHUUECKUE
U3MepeHus : yuyeOHUK M mpakTukyM ais By3oB / O. B. Kysneuos, E. A. Kynukosa, II. C.
Kynbruacos, B. I1. JIyaun ; nox obmeit penakuueii B. I1. Jlynuna. — 2-e uzn., nepepad. u 10m.
— Mocksa : M3parensctBo IOpaiit, 2023. — 234 c. — (Boicmiee obpazoBanue). — ISBN
978-5-9916-8414-9. — Tekcr : anexTpoHHbIN // ObpazoBarenbHast miatdopma FOpaiir [caiit]. —
URL.: https://urait.ru/bcode/511661 (mara obpamienus: 04.04.2025).

5. Arab6ekos, I'. . OcHoBel Teopun neneit / I'. M. AtabekoB. — 7-¢ m31d., cTep. —
Cankr-IlerepOypr : Jlawp, 2022. — 424 c. — ISBN 978-5-507-45036-7. — TekcT :
3JIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIMOTEeYHAs CHUCTEMA. — URL:

https://e.lanbook.com/book/256100 (nmata obOpamenus: 04.04.2025). — Pexum mocrtyma: s
aBTOpU3. TOJIL30BATENEH.

6. lumos, O. B. Texuudyeckue cpeicTBa aBTOMATHU3AIMKM W YIpPaBICHUS : ydeOHOE
nocodue / O.B. Hlumos. — Mocksa : UH®PA-M, 2022. — 396 c. + [lon. marepuaibl
[DnexTpoHHBI pecype]. — (Briciiee oOpasoBanue: bakanaspuar). - ISBN 978-5-16-010325-9. -
Tekcr : anexrponnsiit. - URL: https://znanium.ru/catalog/product/1948191 (mara oOparieHwus:
04.04.2025). — PexxuM 0CTyMA: MO HOAIHUCKE.

B) MeToanueckue yKazaHusi:

1. bonnapesa A. P. DnexTtpuueckue u3mMepeHus : IpakTUKyM [ By30B] / A. P.
bonnapesa ; Marautoropckuii roc. Texuudeckuil yH-T uM. I'. . HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2022. - 95 c. - bubmmorp.: ¢. 95. - TekcT : HemocpeaCTBEHHBIH.


https://urait.ru/bcode/542314
https://urait.ru/bcode/542314
https://urait.ru/book/cover/10BC18A3-0BCC-414B-86FD-1C7A99C99544
https://znanium.ru/catalog/product/253379
https://urait.ru/bcode/535171
https://urait.ru/bcode/511661
https://e.lanbook.com/book/256100
https://znanium.ru/catalog/product/1948191

r) [Iporpammuoe odecneuenue u UnTepHer-pecypceni:

IIporpammHoe obecnevyenune

HaHMT_I[{OOBaHHe Ne norosopa Cpox neicTBUS JTULEH3UU
2/(')%70 ffice |\ 135 o1 17.09.2007 GecepouHo
7Zip CBOOOIHO  pacrpocTpaHsIeMoe 0eccpouHo
CoDeSys CBOOOIHO  pacrpocTpaHsIeMoe OeccpouHo
FAR Manager |cBo0ogHO  pacmpocTpaHsieMoe OeccpovYHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH

(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMBI

Hazpanmne Kypca

Cchuika

HamuonannHas I/IH(I)OpMaLII/IOHHO-aHaJ'II/ITI/I‘IeCKaH
CHUCTCMa Poccuiickuit HHJACKC HAYYHOI'O
HUTHUPOBAHUA

URL:https://elibrary.ru/project risc.asp

DneKkTpoHHbIe pecypchl oubmuorexku MI'TY um.
..

https://host.megaprolib.net/MP0109/Web

HNupopmannonnas cuctema - baHk JaHHBIX yrpo3
6e3onacuoctu nHpopmarun ®CTIK Poccun

https://bdu.fstec.ru/?ysclid=lujkqy7cnw630
508962

DJeKTpoHHas 0a3a mepuoauvYecKux u3gaHui East
View

https://dlib.eastview.com/

®denepanbHOE roCy1apCTBEHHOE OI0KETHOE
yupexaenue «denepanbHblii HHCTUTYT
IPOMBIIIJIEHHONW COOCTBEHHOCTH»

URL: http://www1.fips.ru/

Poccmiickas  I'ocynapcTsennad  bubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karamoru

MexyHapoaHas pedepaTuBHas u

[MOJIHOTEKCTOBAS https://www.nature.com/siteindex

CIIpaBOYHas Oaza JAaHHBIX HAYYHBbIX U3JaHUM

Nudopmanmonnas cucrema HopmartuBHbie
MPaBOBbBIE

aKThl, OpPraHU3alMOHHO-PaCIOPSAUTEIbHbBIC
JIOKYMEHTBI, HOPMAaTHUBHbBIE U METOJINYECKHUE
JIOKYMEHTBl W  TOATOTOBJICHHBIE  MPOEKTHI
JIOKYMEHTOB

https://fstec.ru/tekhnicheskaya-zashchita-inf

ormatsii/dokumenty-tzi?ysclid=lujknksfy72
4757053



https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://dlib.eastview.com/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.nature.com/siteindex
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053

9 MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTieYeHHEe JUCIUTUINHBI BKIIOYALT:

1. YueOHble ayIUTOpUH AT IPOBEACHUS 3aHATUH JEKIIMOHHOIO THUIIA

MynbTrMeuiiHBIE CPEACTBA XPAaHEHUS, Iepejaul | MPECTaBIeHHs HHPOpMaLnY, a.
450

2. YuebOHas ayquTOpHUs AJs IPOBEICHUsI Ja00paTOPHBIX PaboT: 1abopaTopus
JIEKTPUUECKUX U3MEPEHUI

JlaGopaTopHbIe yCTaHOBKH, H3MEPUTEIbHbIE TPUOOPHI ISl BHIIOIHEHUS
nabopaTopHbIX padoT (a. 454, 444):

BosibT™METp B7-36 — 1 1mt.;

BosbT™METp B7-38 — 1 1mt.;

BosibT™MeTp BP-11 — 3mT.;

ocummiorpad C1-112 — lmr.;

naboparopHsblil cren] «M3ydueHne xapakTepuCTHK TPaH3UCTOPOBY;

nabopaTopHbIii cTeH ] «JlaTunku TexHomoruueckon nudopmarumy, ITH;

naboparopHas ycraHoBka «Omnpenenenue napamerpos [1-perynstopay;

naboparopHas ycraHoBka «Omnpezenenue napamerpos [IU-perynstopay;

nabopatopHslii ctern «AuddepeHnnansHo-TpaHcHopMaTOPHBIH IPeoOpa30BaATENbY;

nabopatopHslii ctenn «M3Mepenune nedopmanuii TEeH30pE3UCTOPAMI;

[Tepconanbubie KoMITbIOTEpHI ¢ makeroM MS Office, Beixogom B MHTEpHET U €
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA

3. ITomereHus st caMOCTOSITENILHOM paboThl 00yUaOIIUXCSI

[Tepconanbubie KoMITbIOTEPHI ¢ TakeToM MS Office, Beixogom B HTEpHET U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaLIMOHHO-00pa30BaTebHYIO CpEy YHUBEpCUTETA (a.
448)

4. YyeOHble ayAUTOPHUH JUISI TPYIIIOBBIX U MHIMBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIETO0 KOHTPOJIS ¥ MPOMEKYTOUHBIX KOHCYJIbTAllUi

Jocka, MyTbTUMETUIMHBINA TTPOEKTOP, FKpaH (a. 450, 454)

5. Ilomemenue st XpaHeHUs ¥ TPODUIAKTUIECKOTO 00CTYKUBAHUS yUEOHOTO
o0opyoBaHUs

Cremnaxu 15 XpaHeHHs] yaeOHO-METOIUYECKUH JoKyMeHTaluH (a. 445)



IIpunoxenue 1

YueOHO-MeTOoAM4YecKOoe o0ecriedyeHre CaMOCTOATEILHOM PadoThI

00yYaromuxcs

ITo nucrumuinHe «QIEKTPUYECKUE U3MEPEHUSD IPEAYCMOTPEHA ayJUTOPHAs U
BHEAYJIMTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

AynuropHas caMOCTOSITENIbHAsL paboTa CTYA€HTOB IPEAIIOJIAraeT BbINOIHEHUE U 3aLIUTY
1ab0paTopHBIX paboT, pelieHne KOHTPOJIbHBIX 3a7ay.

Ilepeuenn Bonpocsl k 3ammure
JIa00pPATOPHBIX
padort
1. Onpenenutb NOHATHS: (QU3MYECKass BEJIWYMHA, H3MEpPEHHUE,
u3MepsieMasi BeJInUnHa.
2. OnpenenuTh TMOHATHSA: DHEPreTHUECKUE W MapaMeTPUIECKHe
BEJIMYMHBI, IPOCTHIE U COCTABHBIE; IPUBECTU IIPUMEPBI.
3. OnpenenuTh MOHITHSA: EAMHUIBI (PU3NYECKUX BEJIWYHH, CPEACTBA U
METO/Ibl U3MEPEHUH, PE3yJIbTaT U3MEPEHMUSI; IPUBECTH IIPUMEPBI.
IToBepka 4. OOBSACHUTH CYThb METO/Ia CPABHEHHUSI; IPUBECTH IIPUMEPHI METOJI0B
aMIIEpMETPOB, CPaBHEHHSI.
BOJIBTMETPOB 5. OOBACHUTDH NOHATHE: MEPA, IPUBECTU PUMEPHI MEP.

6. OOBSCHUTH TOHSATHE: W3MEPUTENbHBIN Mpeodpa3oBaTenb, BHUIbI
npeoOpaszoBaTenei.

7. OOBSICHUTH TOHSATHE: HM3MEPUTENbHBIN MNpuOOp; Kiaccupuxaims
MU3MEPUTENBHBIX MPUOOPOB MO CTPYKTYPHOMY MIPU3HAKY.

8. [IpuHIMNI [EHCTBUS MarHUTORJIEKTPUYECKOTO H3MEPUTEIHBHOTO
MeXaHU3Ma

JlaTunku Toka
Y HaNpsHKEHUS

1. KakoBbl NpUHLUIBI JEHCTBUS M KOHCTPYKTHBHBIE OCOOEHHOCTH
HU3MCPUTCIBHOI'O TOKOBOT'O IIYHTA U ACITUTEIIA HaHpﬂH(CHHﬁ?

2. KakoBbl NMpUHIMITBI JAEHCTBHS M KOHCTPYKTHUBHBIE OCOOEHHOCTH
TpaHcopmaTopa ToKa U TpaHCchopMaTopa HANpPSKEHUS?

3. KakoBbl mpuHIMNBI ASHCTBUS UM KOHCTPYKTHBHBIE OCOOCHHOCTH
HHTCIrpaJIbHBIX JaTYMKOB TOKA U HaprDKeHI/ISI?

4. Kakye OCHOBHBIE TOIPEIIHOCTH €CThb Y JaTYMKOB TOKa H
HAIMpsKCHUA, KAKOBBI UX ITPUYUHBI U ITYTHU CHIKEHHUS?

5. KakuMu TeXHMYECKMMHM XapaKTepUCTUKAMH JIOJKHBI 00J1a1aTh
JaTYUKH TOKa AJIs1 CHUXKCHU S HOI’”pCHIHOCTCfI HN3MCPCHUA

6. KakuMn TeXHUYECKMMH XapaKTepUCTUKAaMHU JIOJDKHBI 00J1ajaTh
JAaTUYUKH HAIIPSXKCHUA OJId CHUXKCHUA HOFpeHIHOCTeI\/II U3MEPCHHUA

7.Kakue u3 paccMOTpEHHBIX JAaTYMKOB 00JaJal0T HAWIYYIIUMHU
TEXHUYCCKUMU XapaKTCPUCTHUKAMU U HOquY?

N3mMepenne 4acToThl ¢
IIOMOUIBIO
AIEKTPOHHOTO
ocuuiorpaga

1. 310UTh CyTh OCHOBHBIX METOJIOB U3MEPEHHUSI YACTOTHI.

2. HapucoBarh cXxeMy H3MEPEHHS YacTOTHl OCIHHLIOTpadUIeCKUM
METOJIOM JIMHEWUHOW pa3BEPTKHU.

3. I3/10kUTh METONMKY TIOJMCYETa HEU3BECTHOM YacCTOTHI
CpaBHEHHMH 4acToT 1o ¢urypam Jluccaxy.

4. HapucoBath cxeMy JIJIsl CDaBHEHHS 9aCcTOT MPU KPYTrOBOM pa3BEpTKe
Y METOJIMKY OIPEJIEIICHNS] HEU3BECTHOM YaCTOTBHI.

pu

Hccnenosanne mocTta
MMOCTOSSHHOTO TOKa

1. B uém paznuune Mexa1y NacCUBHBIM M HarpyKEHHBIM MOCTaMu?
2. YTo Ha3bIBAETCS] YyBCTBUTEIBHOCTBIO MOCTA?




Ilepeuennb
JIa00pPATOPHBIX

padort

Bonpocs! k 3amure

3. OT yero 3aBHCUT YyBCTBUTEIBHOCTh TACCHBHOTO MOCTa?

4. Kak onpenienuTh YyBCTBUTEIBHOCTh HATPYKEHHOTO MOCTa?

5. Ilycte 3amanbl comportuBieHue 1ieda R u ero u3amenenue AR,
BHYTPEHHEE COIPOTUBJIEHUE U TOK IOJIHOI'O OTKJIOHEHMs ykazarens U.
OcTaJibHbIE TUIEYH MOCTA MOXHO BBIOMPATh NMPOU3BOJIbHO. Kakumu oHn
JOJKHBI OBITh, YTOOBI MpPH JaHHOM 3HadyeHMH AR U Heu3MeHHOM
HaNpsHKCHUH WCTOYHHMKA MHUTAHUS MOJYYUTh HAanOOJbIIee OTKIOHEHHE
CTPEJIKU yKa3arens?

N3mepenue
MarHuTHON MHAYKIIMHU
IIOCTOSIHHOTO
MarHuTHOTO TOJIA C
IIOMOILIBIO
HU3MEPUTEIILHON
KaTyIIKA

1. HapucoBaTb 3CKM3bI IEPBUYHBIX 3TAJJOHOB MarHUTHON UHIYKIIUU U
MarHuTHOTO MTOTOKa.

2. BeiBectu gopmyity 3.1.c., uHIykTupyemon B UK nipu e€ BHeceHun B
MarHuTHOE I0JI€.

3. OnpenenuTh 0XKUIAEMYIO TOISAPHOCTH 3.11.¢. UK npu e€ BHeceHuH B
MarHuTHOE IOJI€.

4. Hanucate Gpopmyiy 1715 onpeaesieHns HanpsyKEHHOCTH MarHUTHOTO
noJist ¢ moMomsr UK.

5. BeiBectu popmyiy st onpeaenenus d¢ppextuBHoro ceuenns UK.

6. BoiBectu opmyny s ompenenenus uyBctBuTenbHocTH MK K
M3MEHEHUIO MArHUTHOTO IIOTOKA.

7. BoiBectu  (opmyny [ M3MEpEHUS MAarHUTHOTO IMOTOKa B
CHHYCOMJIAJIbHOM MarHMTHOM I10JI€.

8. Hamucats popmyiy 11t onpesieneHus: HanpsKEHHOCTH MArHUTHOTO
IIOJISL B LIEHTPE KaTylKH [ enpmromsua.

9. CpopmynupoBaTh yCIOBHUS YBEIMUYEHHMS YYBCTBUTEIBHOCTH K
M3MEHEHUI0 HHAYKINU cxeMbl ¢ UK 1 mHTerpaTopoM HampsKeHusl.

10. ChopmynupoBaTh YCIOBUS YBETUYEHUS YYBCTBUTEIBHOCTH K
W3MEHEHUI0 HHAYKIMH cXxeMbl ¢ MK 1 HHTErparopom Toka.

Z[aTLII/IKI/I MAardauTHOTI'O
10JI4

1. KakoB mpuHUuD paOOThl I'€pKOHA, OCHOBHBIE MPEHMYILECTBA U
HEJOCTaTKU TaKuX JaTYUKOB?

2. Kakos IMPUHIHUIT pa60TBI JaTYUKOB XOJ'IJ'Ia, OCHOBHBIC
NpeuMynieCTBa K HEAOCTATKHU TaKHUX )IaTIII/IKOB?
3. Kakos IIPUHIIHUII pa60TBI MarauTope3nucTopoB, OCHOBHBIC

MPEUMYIIECTBA U HEAOCTATKU TaKUX JAaTYUKOB?

4. OnumuTe 0010 CTPYKTYPY 1aTYUKOB MAarHUTHOTO 110JIsA?

5. HazoBure nmana3oHbl M3MEpPEHHs] MarHUTHBIX TOJEH JaTYMKOB
Xoua ¥ MarHUTOPE3UCTOPOB?

6. KakoBa mnpeamoututensHa oO0JacTb NPUMEHEHHUS KaXIOro Hu3
JTATYMKOB, IPEJICTABJICHHBIX B JJAOOpaTOpHOH paboTe?

N3mepenue
nedopmaruii
IIOMOILIBIO
TEH30pPE3UCTOPOB

1. Yro Takoe TEH30UyBCTBUTEILHOCTh MaTepHrasia’?

2. Kax 3aBHCHUT TE€H304yYBCTBUTEIBHOCTh HAKJIEEHHOTO
TEH30PE3UCTOPA OT €ro KOHCTPYKIIMK U MaTepuaa CBsI3yIOIEero?

3. Kak, 3Has  OTHOCUTEIbHOE  HW3MEHEHHE  CONPOTHBIICHHS
TEH30pPE3UCTOPA, HAUTU €r0 OTHOCUTENIBHOE yJUIMHEHUE?

4. Ompenenuts NOHATH: CUa, 1edopMalys, HapsHKEHUE.

5. OmpenenuTh MOHATHS: MOIYJIb YHOPYrocTh H  KO3(G(UIUEHT
IlyaccoHa.

6. Uemy paBHBI MOAynb ynpyroctd u kodddunument [lyaccona s
crayun?




Ilepeuennb Bonpocs! k 3amure
JIa00pPATOPHBIX

padort

7. Kak, 3Has gedopMmamuio CTEp)KHS, ONpPEICTUTh YCHUIIHE,
JICUCTBYIOIIEE HA CTEPIKEHB?

8. Kak m yem wusMeputh KOIPQPUIMEHT TEH30UyBCTBUTEIBHOCTH
TEeH30pe3ucTopa’?

IIpumep BapnanTa KOHTPOJILHOM padoThl Nel

1. U3mepenue HanpspkeHus TpeyroiasHoit hopmsl (ka =1,33; kd = 1,25) ocymecTBasiercs
IMUKOBBIM BOJIBTMETPOM. ONpeAeTUTh CPeTHEBBIIPAMIICHHOE U 3P PEKTUBHOE 3HAYCHHE
U3MEPSIEMOT0 HANPSHKSHHUS, €CIIH B ITpOIecce U3MEPEHHs BOIBTMETp Tokaszan 110 B.

2. 3Mmepenue HanpsKeHUs B BUJIE TOCIEA0BATENbHBIX UMITYJIbCOB T=5Mc; T=100Mmc
(ka =kd = 1/"k3) OCYIIECTBIISIECTCS BOILTMETPOM 3(PPEKTUBHBIX 3HaYeHHUH. OnpenenuThb
CPEIHEBBINPSAMIIEHHOE 3HAYCHUE U3MEPSEMOr0 HANPSKEHUS! K OTHOCHTENBHYIO MOTPEUTHOCTD
U3MEPEHUs, €CIIH B TIPOIIECCE M3MEPEHHS BOJILTMETP mmokasai 250 B.

3. BeiBectr popmyny st onpenerneHus 3pHEKTHBHOTO U CPETHEBBIPSIMICHHOTO
HarnpsDKCHUsS U onpeaenutb 3HaueHus: Ka u K i curnana, 3ananHoi Gopmel.

IIpumep BapnaHTa KOHTPOJILHOH padoThl Ne2

1. Paccuntars 3HaueHUE CONPOTUBIICHUI PE3UCTOPOB IIIYHTA JJIsl pacIIMPEHUs NpeesioB
MarHUTOAIEKTPHYECKOTO MIJUTHAMIIEPMETPa C TOKOM MOJTHOTO OTKJIOHEHHS lo, BHYTpEeHHUM
comnpotuBieHueM Ry 10 3Hauenus |. Cnenates BeIBOA (hopMyiibl 1iis onpenenenus Ry,.

2. OnpenenuTh 3Hau€HUE 100aBOYHOTO COMPOTUBIICHUS Ul PACILIUPEHUS IIPE/IETIOB
MarHUTOIEKTPUYECKOTO BOJIBTMETpa ¢ mpeaenoM usmepenus Ug u Ry au1s pacmmpenus
npeJenoB u3mMepenus a0 U.

3. Paccunrtath 3Hau€HUs CONPOTUBIEHUH pe3uctopoB R1,R2, R3 MHOronpeaensHoro myHra
JUTSL PaCHIMPEHHS MTPEIeSIOB MArHUTOYJIEKTPUIECKOTO MUKPOAMIIEPMETPa C TOKOM TIOJTHOTO
OTKJIOHEHUS lo, BHYTpeHHUM compoTuBieHreM Ro .HoBble npeaens uamepenus Tokos: i, o u I3
(. < Iz < 13). [Ipunsats paBabiM 200-N Om (N — HOMep BapuaHTa).

Ba
—

Ry R R

4. OnpenenuTh 3HAYCHUS COMPOTHUBIICHUH 100aBOYHBIX pe3ucTopoB Ri, Ry, R3, R4 B nenu
MHOTOTIPEICIIBHOTO MarHUTOYJIEKTPHUECKOTO BOJILTMETPA, KOTOPBIN MTpeTHA3HAYCH JIJIS
M3MEpEHUS HAMPsDKEHMs B YeThIpeX Auamna3onax ¢ Bepxaumu npeaenamu U;=30 B, U,= 50B,
U3=100B, U,=200B, eciii TOK IOJTHOTO OTKJIOHEHHs BosibT™MeTpa paBeH (10+N) MA, a
comporusiienue RO =(400+10N) Owm.

+ [ 3B J0B 100 B 200 B

1




5. Onpenenuth COMPOTUBICHHS ITYHTHPYIOLIETO U J00aBOYHOTO PE3UCTOPOB, KOTOPHIE
HE00XO0MMO MOJKIIOUNTh K MarHUTORJIEKTPUYECKOMY MHWUIMAMIEPMETPY € TOKOM ITOJIHOTO
OTKJIOHEHUS |, BHYTPEHHUM CONPOTHBIIEHHEM R, 4T0OBI M3MepsATh TOK | 1 Hanpsikenue U.

IIpumep BapuaHTa KOHTPOJILHOM padoThl Ne3

1. MocToBble cxeMbl, IpeHa3HAYECHHbIE JUIs1 U3MEPEHUS MUHAYKTUBHOCTEH KaTymiek L (¢
aKTUBHBIM CONPOTUBIIEHUEM R1), ypaBHOBELIEHBI. 3aMIUcaTh YCIOBUE PABHOBECHUS U ONPEAEIUTh
MHAYKTUBHOCTB KaTylmku Lj u conpoTtusnenus pesuctopa R; 1o Bapuanry.

R L,

o~ o i~ 1T 2
a) &)

2. MocToBbIE CXEMBI, IPEJHA3HAYECHHBIE JIUI U3MEPEHUs eMKocTel C1 KOHIEHCATOPOB ¢
NOTepsAMU (IMOTEPU YUUTHIBAIOTCS CONPOTUBIEHUAMU R1) ypaBHOBeIIeHbI. 3anucaTh yCI0BUE
paBHOBecHs U orpenenuTs napamerpsl R, C1 u tg 01, e 61 — yroi AUIEKTPUUECKUX OTEPh
koHAeHcaTopoB C1. PacueTsl BBIMOIHUTD IPU YCIOBUH, 4TO KOHAEHCAaTOphI Co, C3 1 C4 HE UMEIOT
HOTepb, MOCTOBAsI CXeMa IMUTACTCS IEPEMEHHBIM HanpsbkeHrneM ¢ yactoroit =50 I'n (a) u
=0,5«I'11 (0).




punioxenne 2
OueHovHbIe CpeaCTBA /1Ji51 NPOBeAeHHUS POMEKYTOUHOM aTTeCTAlNH

a) HJIaHI/IpyeMbIe pe3yJbTaThbl oﬁyqennﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KYTO‘IHOﬁ arrecramum:

CTpyKTypHBIii
AIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHovHbIe CpeACTBA
KOMIIETEHINH

YK-1 CnocoGeH ocymecTBJSITh NOMCK, KPUTHYECKHUI aHAIHU3 U CHHTe3 HH(OpMAIUM, IPUMEHSITH CHCTEeMHBbIii MOJX0/ /ISl pellleHusl MOCTABJIEHHbIX
3a1a4

YK-1.1 AHanuzupyert 3ajauy, BblIelss ee 0a30Bble Ilepeuens meopemuueckux 60npocos K 3auemy:

COCTAaBJISIIOLINE, paccMarpuBaeT u | 1. Cpeacrsa usmepenuit

npearaeT BO3MO>KHBIE BapuaHThl | 2. OCHOBHBIE CBEACHHSI O TIOTPEUTHOCTAX CPEACTB U3MEPEHUN

pelIeHus TIOCTaBICHHOM 3a7ayu, OUeHHUBas | 3. DIEMEHTapHbIE CTATUCTUYECKUE OL[CHKH PE3yIbTaTOB H3MEPEHHUI

UX TOCTOMHCTBA U HEAOCTaTKU 4. DneKTpOTEeXHUUYECKUE U3MEPHUTENbHbIE MPHUOOPHI

5. MarHuTo3neKTpuYeCcKuil N3MEPUTEIbHBI MEXaHU3M

6. DnexkTpoMarHUTHBIN U3MEPUTENbHBIN MeXaHu3M9

7. DIeKTpOAMHAMUYECKUN U3MEPHUTEIbHBIN MEXaHU3M

8. deppoanmHaMHUECKUI U3MEPUTENbHBIN MEXaHU3M

9. HM3mepeHne nepeMEeHHBIX TOKOB C ITPeoOpa3oBaHueM

10. OOmue 3ameuanust

11. 3naueHus U3MepsEMbIX HANPSKEHUH

12. TIpuGopsl BEIIPAMUTEIBHON CUCTEMBI JIJIs1 U3MEPEHUS aMILTUTYAHOTO,
CPEIHEBBINPSAMIEHHOTO U 3(P(EKTUBHOTO 3HAYEHUI

13. ®azouyBCcTBUTENbHbIE H3MEPUTEIBHBIE CXEMBI

14. TepmonnekTpuieckue npuoopsl

15. BnusiHue GpopMbl KpUBOM N3MEPSIEMOT0 HAPSHKEHUS HA MIOKA3aHUS BOJIHTMETPOB B
3aBHCHUMOCTH OT UX KOHCTPYKIIUU

16. M3mepeHue u perucTpaiusi MTHOBEHHBIX 3HAUCHUN U3MEHSIOIINUXCS BO BpEMEHU
BEJIMYUH

17. OO6mue cBeACHUS U MIPUHIIMI JEHCTBUS ocruuiorpada

18. Pa3Béprka n300pakeHus

19. KamubGpatopsl

20. MocToBbI€ U3MEPUTETHHBIE CXEMBI

21. OO0mue 3aMe4aHusI O MOCTOBBIX CXEMax




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

22. Moct Buna9

23. Moct Makcsemia — Buna

24. Mocrt ['proTiivaxepa

25. H3mepeHust MarHUTHBIX BEIMYNH

26. OCHOBHBIC MATHUTHBIE CBOWCTBA

27. MeTpojoruueckiue OCHOBbI MarHUTHBIX U3MEPEHUI
28. M3MepeHHss MAarHUTHON MHYKIIMU, MATHUTHOTO MTOTOKA M HAPSKEHHOCTH MarHUTHOTO
TOJISt

29. H3MmepeHue XxapaKTEPUCTHUK MarHUTHBIX MaTepHaIoB9
30. H3mepeHue HEAEKTPUUECKUX BEINIHH

31. IIpeoOpa3oBarenu MEXaHUYCCKUX BETUIHH

32. TepmonyeKTprUeCKUe MPeoOpa3oBaTeId TEMIIEPATYPHI
33. Tepmope3ucTUBHBIC TPe0OpPa30BaTENIN TEMIIEPATYPHI

Ilpumepot npaxmuueckux 3a0anuil 014 3ayema.

1. MarauTosneKTpuuecKuii U3MEpUTENbHBIN MEXaHU3M: HapUCOBATh
KOHCTPYKIIUIO U OOBSICHUTH TMPUHIUN IEHCTBUS; HAITUCATh OCHOBHOE
ypaBHEHHUE, XapaKTePU3YIOIIee 3aBUCUMOCThH YTJIa TOBOPOTA OT U3MEPSIEMOTO
TOKa; OOBSICHUTH KaKOI TOK MOKHO U3MEPSITh; BH/I IIKAJIbI.

2. OnpeenuTh MOrPENTHOCTh TIPY U3MEPSHHUH TOKA aMIIEPMETPOM C
HOMHHAIIBHEIM TOKOM IH = 30A, kiacca Tou”ocTu 1,5, eciiu nmoka3zaHus
amnepmertpa [=10A.

3. DNeKTpOMarHUTHBIA U3MEPHUTENBHBIN MEXaHH3M: HApPUCOBATh KOHCTPYKIIHIO U
OOBSICHUTH TIPUHIIMIT ICHCTBHS ;- HAITUCATh OCHOBHOE YpaBHEHHUE,
XapaKTEPU3YIOIIEe 3aBUCUMOCTb YIJIa IOBOPOTA OT U3MEPSIEMOT0 TOKA;-
0OBSICHUTH KAaKOH TOK MOYKHO U3MEPSITh; €CITH U3MEPSITH MOCTOSTHHBIN TOK MPH
YBEJIMUEHUU ¥ YMEHBIIICHUU CHIIBI TOKA, OYAYT JIM MMOKa3aHUS OJMHAKOBBI
(OTBET OOBSICHUTD).

4. OnpenenuTh OKa3aHUS BOJBTMETPA, €CIIM Ha €T0 BXOJ MO/IaHa
MIEPUOINYECKAs MOCIEA0BATEIBHOCTD MPSIMOYTOJIBHBIX UMITYJIBCOB C
MaKCUMaJIbHBIM 3HaueHneM Um=141B, gactoroii ciemoBauns f0=10kI 1,
MIEPUOJIOM CJIeIOBaHMs UMIYIbCOB tn=1MKkc. Haiitu 3¢ dexTuBHOE 3HaUeHNE
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JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

Usdd, ncnons3ys nokazaHus BOJIbTMETpa. BonrbTMETp UMeEET KBaIpaTUIHbIH
npeoOpa3oBaTelib, BXO/ 3aKPBITHIH, IIKaja PorpajyupoBaHa B
JICUCTBYIOIMX 3HAYEHUAX CUHYCOUJAIBHOTO HAIIPSKCHMUS.

5. Bo ckonbko pa3 aeiicTBytolee 3HaueHue | u3mepseMoro CHHyCOUaaabHOIO
TOKa I=1,sinot Oouiblile CpeHEero 3HaYeHUs (IIOCTOSTHHOM COCTABIISIOIIEH)
TOKa =1y , Ha KOTOPBIN pearupyeT BhIIPSIMHUTENbHBIHN (JE€TEKTOPHBIN)
MILIHaMIiepMeTp: 1) ¢ 0JHONOIYNEPUOIHONW CXEMOMH BBINIPSMIICHHUS; 2) €
JIBYXITIOJIYIIEPUOJIHOM CXEMOM BBIIPSIMIICHUS?

YK-1.2

Omnpenensier, MHTEPIPETUPYET U
pamKkupyeT HHPOpMaILHnio, TpeOyeMyro
U1l peLIeHUs TIOCTaBJICHHOH 3a/1a4H;
OCYILIECTBIISIET MOUCK NH(OPMALIUHU 110
Pa3IUYHBIM THUIIAM 3alpOCOB

Ilepeuens meopemuueckux 60npocos K 3auemy:

1. Onpenenuts NOHATHS: PU3NUECKAs BEIIMYMHA, U3MEPEHUE, H3MepsieMast BEJIMUNHA.

2. OnpenenuTb MOHATUSA: SHEPreTUYECKUE U apaMEeTPUUECKUEe BEeIMYUHBI, IPOCTHIE U
COCTaBHbIE; PUBECTU PUMEPHI.

3. OnpenenuTh MOHATUA: €JUHMLBI (U3NYECKUX BEJIMYMH, CPEACTBA M METOMAbI
U3MEPEHUH, pe3yIbTaT U3MEPEHHSI; IPUBECTH MPUMEPHI.

4. OOBACHUTH CYTh METO/Ia CPABHEHUS; IPUBECTU PUMEPLI METOJIOB CPABHEHUS.

5. OOBSACHUTH MOHSTHE: MEpPA, TPUBECTU MTPUMEPHI MEP.

6. OOBACHUTH MOHATHE: U3MEPHUTEIBbHBIIN Tpeobpa3zoBaTeib, BUAbI IpeoOpazoBaTesei.

7. OOBSICHUTh TNOHSTHE: M3MEPUTEIbHBIM NpuOOp; KiaccuuKalus HU3MEPHUTENIbHBIX
nprOOPOB MO CTPYKTYPHOMY MPHU3HAKY.

8. OnpenenuTh OCHOBHBIE MTAPAMETPBI IEPEMEHHOTO TOKA: YaCTOTa, IEPHUO/I, AMIUTUTYTY
WIA TIMKOBOE 3HaueHue, 3(QeKTuBHOE 3HAUEHUE, CpelHee U CPEIHEBBITPIMICHHOE
3HAYCHUSI.

9. JloGaBouHblE  pE3UCTOPHI, ypaBHEHHs  NpeoOpa3oBaHUs, KOHCTPYKTHBHOE
HCTIOTHEHUE, 0COOCHHOCTH MCIIOJTHEHHS U TIPUMEHEHUS TIPH TIEPEMEHHOM TOKE.

10. lenutenu HanpsHKEHUs, BO3MOXKHbBIE KOHCTPYKIUH, K03 DUIIMEHT npeodpa3oBaHus,
JOCTH)KEHHUE €r0 TIOCTOSTHCTBA Ha TIEPEMEHHOM TOKE.

11. IyHTHl, ypaBHEHHE MpeoOpa3oBaHUsl, KOHCTPYKTUBHOE HCIIOJIHEHHE, MO0I00p
BEJIMYMHBI ITyHTA, CIOCO0 BKITFOYCHUSI.

12. KonpeHcatopuble W WHAYKTOPHBIC JEIUTENH HANpPSHKEHHUS, WX KOHCTPYKIIMH,
ypaBHEHMsI IpeoOpa30BaHus, OIPEIIHOCTH.

13. 3mepurenbHble TpaHchOpMaTOpbl HANPSOKEHUs, CTaHIAPTBL, PEKUM PabOTHI,




CtpyKTypHBII
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KOMIICTCHIIN
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MapKHPOBKa BBIBOJOB, (ha30BbIE COOTHOLICHHSI, CIIOCOOBI BKIFOYCHHSI.

14. .HomuHaIBbHBIN u JEHCTBUTEITHLHBIN kodurmeHt TpaHchopmaIuu
TpaHnchopMaTopa HampsHKEHUs, KIACChl TOYHOCTH, (HAa30BBIA CIBUT MEXKAY NMEPBUYHBIM U
BTOPUYHBIM HAIPSKECHUSAMH.

15. N3mepurenbHbie TpaHC(HOPMATOPI TOKA CTAHAAPTHI, PEXKUM PadOThI, KOHCTPYKLIHS,
MapKUPOBKA BBIBOJIOB, (ha30BbIe COOTHOIIICHUS, CIOCOOBI BKIIOUCHHUS.

16. Kak paccuutarh BeNIWYMHY HArpys3Kkd, MOJKIOYaEeMON K TpaHchopMaTopy TOKa Ha
gactoTe f, HCImonb3ysl MacmopTHEIC JaHHBIC TpaHc(hopMaTopa Toka st 9acToTsl 50 I,

17. llpuHiun  OecTBUST M KOHCTPYKIMSI TEPMOAJIEKTPUYECKUX Ipeodpas3oBareneit
[IEPEMEHHOT0 TOKa B IIOCTOSIHHOE HAIpSDIKEHHE; ypaBHEHHUE IpeoOpa3oBaHMs, Kiacc
TOYHOCTH.

18. 3mepuTenbHble  BBIIPSIMUTENNA  CPEIHETO 3HAYEHHUS; CXEMbI, ypaBHEHUS
npeoOpa3oBaHus.

19. 3MepuTeNbHBIA BBHIIPAMUTENh AMIUTMTYAHOTO 3HAYEHHUS C OTKPBITBIM BXOJIOM,
CXEMa, BXOJJHOE COIPOTUBJICHNE, KAKOE HANPSKEHUE UM U3MEPSIOT.

20. OOBsICHUTE  PabOTy H3MEPHUTEIBHOTO TpUOOpa CO CTPYKTYpHOH CXEMOW
YPaBHOBEUIMBAHUS.

21. O0BsAcHUT, pabOTy W3MEPHUTEIBHOTO TPUOOpa CO CTPYKTYPHOH CXEMOM
CMEIIaHHOTO NPeoOpa30BaHMUs.

Ilpumepvt npakmuueckux 3a0anuil 011 3a4ema:

1. IIpuGop MarHUTORJIEKTPUYECKON cHCcTeMbl HMeoUMi KaTymky ¢ Rp=200mM,
paccuuTaHHBIM Ha mNpeAenbHbld TOK 10MA, mpu KOTOpPOM NOJABHKHAs 4acTb CHCTEMBI
noiyyaer HauOombiiee OTKIOHeHHe. IlycTb 3TOT mpubOp HCHOIB3YIOT B KauyecTBE
BOJIbTMETpa Mpenen nuaMepeHus Hampspkenus 100 B, onpenenuts BelMUnHy 100aBOYHOTO
COIIPOTHUBIIEHUS], KOTOPOE HY>KHO IOCIIEI0BATEIbHO COEAMHUTH C TPUOOPOM.

2. PaccumTarh mapameTpsl Iied MOCTa YHTCOHA IOCTOSHHOTO TOKa. OXHHUM ILIEUYOM
MOCTa SIBJISIETCS peOoCcTaTHBIN MpeoOpa3oBaTellb NepeMeeHHsI B aKTUBHOE CONPOTHUBIICHHUE
C MaKCUMaJIbHBIM 3HaueHueM comnpotusieHus R1=100 OM, kotopoe ymeHwmaercs 10 R2
=80 OM 1pu NOJIHOM NEepeEMEIIEHNHU. PaccuntaTh CONPOTUBIIEHHS OCTAJIBHBIX IJIEY MOCTA
JUIs TIoJTydeHus HampsbkeHus Ha Harpyske U = 100 OM 1pu MOJHOM TEepEeMEIICHUHU.
Hanpspokenne nutanust Unut = 5 B, conpotusnenne Harpy3ku Ru = 1000 Om.

3. [loreHnmoMeTpuyecKkuid TpeoOpa3oBaTeb TMEPEMEIICHUsT CO CpeaHeld TOYKOM C
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KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS
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aKTUBHBIM corpotuiaeHreM R =200 OM noaxio4€H K MICTOYHUKY IUTaHUS TIOCTOSIHHOTIO
toka UIl = 10 B. Harpyska npeoOpaszoBareiiss BKJIIOUEHAa MEXIY CPEIHEH TOYKOH W
nBkKoM. [loctpouts rpaduku 3aBucuMOCTH HampspkeHust Ha Harpyske Rul = 1000m u
Ru2 = 1000 Om

4. VI3meputenbHbI MEXaHW3M UMEET HOMUHAJIbHBIN TOKa [H = SMA U conpoTuBiieHue
150M. Haiitu BenuuuHBI JOOABOYHBIX CONPOTUBICHUN A TPEX IMpPENesioB U3MEpEeHUs
Hanpsiokenus: 3B, 15B, 150B.

5. M300pa3uth ocumiuiorpaMmmy, MOJIy4eHHYIO Ha 9KpaHe ocuuiuiorpada, eciau Ha Y -BXOJ]
IOAETCsL UCCIElyeMOE CHHYCOMIAIBHOE HalpsbKkeHue ¢ nepuogoM T=2mc, Ha X-BXOJ -
JUHENHHOoe pa3BEpThIBarolee Hanpspbkenue ¢ TP=4mc, Bpems npsamoro xoja jiyya tnp=3mc,
BpeMs oOpatHoro xoja iayda toop=1mc. DJIT Bo BpeMs 0OpaTHOro X0a HE 3anupaeTcs.

YK-1.3

[Tpu 06paboTke HHPOPMALIUK OTINIAET
(bakThl OT MHEHUH, UHTEPIIPETALHA,
OIICHOK, () OPMHUPYET COOCTBEHHBIE
MHEHUS U CYKJIEHUS, apTyMEHTUPYET
CBOM BBIBOJIbI M TOUKY 3pEHUS

Ilepeuensy meopemuueckux 60npocos K 3auemy:

1. Kak paccuntarh BeIMYMHY Harpy3ku, MOJKIIOYaeMON K TpaHchopMaTopy TOKa Ha
yactote f, MCrosb3ys nmacmopTHRIC JaHHBIC TPaHCPOpMaTOpa ToKa /it 4acToThl 50 I'11.

2. IlpuHumn JefcTBHS M KOHCTPYKIMS TEPMOIIEKTPHUUECKUX MpeodpazoBaTesneit
NEPEMEHHOTO TOKa B TIIOCTOSHHOE HANpsDKCHHE; ypaBHEHHE NpeoOpa3oBaHUs, KIIacc
TOYHOCTH.

3. V3meputenbHBIE  BBIIPSIMUTENN  CPETHETO 3HAYCHUS; CXEMBI, YpaBHEHHS
npeoOpa3oBaHusl.

4. I3MepuTEIbHBINA BRIPSIMATENb aMIUTUTYHOTO 3HAUYEHHS C OTKPBITBIM BXOJIOM, CXEMa,
BXOJIHO€ COIPOTUBIICHHUE, KAKOE HAMPSKEHUE UM U3MEPSIOT.

5. OObscHUTH paboTy U3MEPUTENHLHOTO Mpudopa €O CTPYKTYpPHOM cXeMoi
YpaBHOBELIMBAHMUA.

6. OO0BsICHUTD PabOTy U3MEPUTEIHLHOTO MPUOOPa CO CTPYKTYPHOU CXEMOM CMEIIaHHOTO
npeoOpa3oBaHusl.

IIpumepwvl npakmuueckux 3a0anuil 014 3a4ema.

[TprOop MarHUTOAIEKTPUUECKON CUCTEMBI UMEIOIIHM KaTyKy ¢ Ry=200M, paccunTaHHbIN
Ha npeaenpHbld TOK 10MA, IpuM KOTOpPOM NOJIBMYKHAs YacThb CHUCTEMBI IOJy4aeT
HauOoubLIee OTKIOHEHKE. [1yCcTh 3TOT IpuOOp UCIIOIB3YIOT B KAYECTBE BOIBTMETPA IIPeel
n3Mepenus: HampspkeHust 100 B, onpenenuTs BeanuuHy 100aBOYHOTO CONMPOTHBIICHHS,
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KOTOPOE HY)KHO MOCIIEI0BATEIBHO COSAMHUTH C TPUOOPOM.

PaccunraTe mapameTphl mied MOcTa YUTCOHA MOCTOSTHHOTO ToKa. OJHUM IUIEYOM MOCTa
SABIISICTCS PEOCTATHBIM MpeoOpazoBaTeib MEPEMEIICHHS B aKTHBHOE COMPOTHBIICHHE C
MaKCUMaJIbHBIM 3HaueHueM cornpoTusiieHuss R1=100 Om, koropoe ymensbiaercs 10 R2
=80 OM 1pH MOJHOM MepeMelIeHnr. PaccunTaTh CONPOTUBICHUS OCTAJIBHBIX IJIEY MOCTa
JUIsl TionydeHus: HanpspbkeHust Ha Harpyske U = 100 OM  npu moJiHOM NepeMenieHuu.
Hanpsixkenne nuranus Unut = 5 B, conporusnenue Harpy3ku Ru = 1000 Om.

[ToTennmomeTpuueckuii mpeoOpa3zoBarTesb NEPEMENICHUS CO CPEHENH TOUYKON C aKTUBHBIM
conpotusieHreM R =200 Om noak/Ir04€H K ICTOYHUKY UTaHUs OcTostHHOTO ToKa Ull =
10 B. Harpy3ka mnpeoOpa3oBaTeiisi BKIIOUYEHA MEXIY CpPEAHEH TOUKOM M JABUKKOM.
[Toctpouts rpadguku 3aBUCUMOCTH HampspkeHus Ha Harpyske Rul = 1000m u Ru2 = 1000
Om

W3mepurtenbHbli MEXaHU3M UMEET HOMUHAIIbHBIN TOKa [H = SMA U conpoTuBIIeHHE
150M. Haiitn BenuuuHbl 100aBOYHBIX CONPOTUBIEHUN A TPEX MPENEIOB H3MEPEHUS
HanpsbkeHus: 3B, 15B, 150B.

N300pa3uth ocuusuiorpamMmy, MOJIYyYEHHYIO Ha dKpaHe ociuuiorpada, eciu Ha Y-BXOJ
noAaéTcsl UcCiIeAyeMoe CUHYCOMAAIbHOE HaNpsbKeHHe ¢ nepuoaoM T=2mc, Ha X-BXOA -
JTUHENHHOoe pa3BEpThIBatolee HanpsbkeHue ¢ TP=4wmc, BpeMs npsamoro xoja jiayda tnp=3mc,
BpeMs o0paTHoro xoxaa idyda toop=1mc. DJIT Bo Bpemst 0OpaTHOTO X0/1a HE 3aIHpPaETCsl.

Henurenn HanpspkeHUs: BXOAHOe HampspkeHue UBX=75 B HyXHO IOJY4YUTh HAIpSIKEHUS
U2=10B, U4=5B. Onpenenutb COOTHOLLIEHUE CONPOTUBIECHUN TAKOTO JEIUTEIIA.

OIIK-9 Cnioco0eH BBINOJHATH IKCIIEPUMEHTHI 110 321aHHBIM

I/IH(l)OpMaI[I/IOHHBIX TEXHOJIOTHIl M TEXHHYEeCKUX Cpeacrs

METOAMKAM H OﬁpaﬁaTbIBaTb pe3yJabTaThbl C IPUMEHCHUEM COBPEMEHHBIX

OIIK-9.1

BrinonnseT sxcrnepuMeHTanbHbIe
HCCTIEOBAHUS XapaKTEPUCTHK CUCTEM U
00BEKTOB aBTOMAaTHU3alMH 110 3aJaHHBIM
METOAUKaM

Ilepeuens meopemuueckux 6onpocos K zauemy:
1. TpuHnun neicTBUS U KOHCTPYKTUBHBIE OCOOEHHOCTH U3MEPUTEIHHOTO TOKOBOTO
IIyHTa
[TpuHIIMTT IEHCTBUS U KOHCTPYKTUBHBIE OCOOCHHOCTH JCITUTENS HAPSHKCHHUI
[TpuHIMI OeHCTBHUS U KOHCTPYKTUBHBIE 0COOEHHOCTH TpaHchopmaTropa Toka
[TpuHuMMI AeHCTBUS M KOHCTPYKTUBHBIE OCOOCHHOCTH TpaHCHopMaTopa HapsKEHUs
[TpuHIMn neicTBUS M KOHCTPYKTUBHBIE OCOOCHHOCTH MHTETPAIbHBIX TaTYNKOB TOKA

akswnN




CtpyKTypHBII

3JIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHoYHBIE CpPeICTBA
KOMIETEHINH

U HaNpsHKEHUS

6. Kakue ocHOBHbBIE MOTPEUTHOCTH €CTh Y IaTYMKOB TOKA U HAIPSHKEHUS, KAKOBBI UX
IIPUYUHBI U TyTU CHUOKEHUS?

7. KakuMu TeXHUYECKUMU XapaKTEPUCTUKAMHU JOJDKHBI 00J1a/1aTh JATYUKU TOKA TS
CHM)KEHMSI ITOTPEIIHOCTEN U3MEPEHUs

8. Kakumu TeXHHYECKUMHU XapaKTePUCTUKaMH JIOJKHBI 00J1a/1aTh JATYUKU
HANPSDKEHUS AJI CHIDKEHUS MTOTPEIIHOCTeH N3MepeHUs

9. IIpunnun paGoTel repKoHa, OCHOBHBIE MPEUMYIIECTBA U HETOCTATKU TAKHX
JATYUKOB, 00JIaCTh MPUMEHEHUS

10. [puanumn paboTel 1aTYUKOB X0JIIa, OCHOBHBIE IPEUMYIIECTBA M HETOCTATKU TAKHX
JIATYUKOB, 0071aCTh IPUMEHEHHUS

11. [IpuHmn paboTel MArHUTOPE3UCTOPOB, OCHOBHBIE IPEUMYIIECTBA U HEAOCTATKU
TaKHUX JAaTYUKOB, 00JIaCTh IPUMEHEHUS

12. ChopmynupoBath yCIOBHUS YBEINICHUS YyBCTBUTEIHOCTH K U3MEHEHUIO HHTYKIINN
cxemsl ¢ K 1 nHTErpaTOpOoM HampsiKeHHUs.

13. CdopmynupoBaTh YCIOBHS YBEIMYCHUS YYBCTBUTEIIBHOCTH K H3MEHEHUIO
nHaykuuu cxemsl ¢ MK u nHTErpaTopom TokKa.

14. B uém paznuune Mexay NacCCUBHBIM U Harpy>K€HHbIM MOCTaMU?

15. Yro HazbIBaeTCs UyBCTBUTEIBHOCTHIO MOCTA?

16. Ot 4gero 3aBUCHT 4yBCTBUTEIHHOCTH TACCHBHOTO MOCTa?

17. Kak onpenenuTs 4yBCTBUTEIbHOCTh HarPyXEHHOTO MOCTa?
Ilepeuensv nadopamopnvix padom:

1. TlpomsbllieHHbIE JaTYMKU TEXHOIOrHYeckoi nHdopmaruu. M3yueHnue qaTyukoB
TOKa ¥ HANPSKEHUS.

2. TlpomblluieHHbIE JATYUKU TEXHOJIOrHYecKor HHpopmaruu. VzyueHne qaTuukoB
MarHMTHOTO TOJIS.

3. HM3mepeHue MarHUTHON MHIYKIMHU MOCTOSHHOT'O MArHUTHOTO TOJISl C TIOMOIIIBIO
MU3MEPUTEIIBHON KaTYIIKU

4. W3mepenue aedopMaliyii ¢ TOMOIIBIO TEH30pe3UCcTOpoB Mi3MepeHne 4acToThl C
MOMOIIBIO AJIEKTPOHHOTO ocuusuiorpada

5. HccnenoBanue Mocta NOCTOSIHHOTO TOKA

OITK-9.2 Bri6upaeT coBpeMeHHbBIE CTIOCOOBI 1 Ilepeueny meopemuueckux 60npocoe K 3auemy:
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cpeacTBa 00pabOTKH pe3ysibTaToOB
IKCIIEPUMEHTA

ok w

©o

10.
11.
12.
13.
14.

15.
16.
17.
18.

19.

Yro Takoe MIrHOBEHHOE 3HAUYE€HUE, KAK ONPEEIIUTh U U3MEPUTH MTHOBEHHOE
3HAYEHHUE TOKA U HANPSOKCHUS?
Uro Takoe cpennee 3HaueHue? Kak, 3Hast 3aKOH U3MEHEHUSI MTHOBEHHOI'O 3HAUYEHUS,
BBIUMCJIUTH CPEHEE 3HAYCHHUE HAIIPSHKEHUS UIIU TOKa?
Uem oTauyaeTcs cpeiHee 3Hau€HUE OT CPETHEBBINPSMICHHOTO 3HAUCHUS?
Kak Beruncnstorces s dextuBusie 3Hauenus oo, Uadpd?
Yro Takoe KO3 PHUIHUEHTH! aMITUTYAbI U (hopMbl curHasioB? Kak 1o BenuunHe 3TUX
K03 PHUIIMEHTOB COCTAaBUTh MpPEJCTaBICHNE O (hOpME KPUBOI CUTHAIIA TIO
CPAaBHEHMIO, HAIIPUMED, C CHHYCOU0U?
Yemy paBHBI KOA(UIUESHTHI aMIUTUTYBI  (POPMBI CHHYCOUJAIEHOTO CUTHAIA,
TPEYrOJIbHOIO CUTHAJIA, OJHOIIOJIPHBIX, a TAK)KE Pa3HONOJIAPHBIX CHMMETPUYHBIX
IPSMOYTOJIBHBIX UMITYJIECOB C U3BECTHBIM KOA((UIIMEHTOM 3aIlOJTHEHUS?
Kak, 3Has rpagynpoBKy npubopa U3BeCTHON U3MEPUTEIbHON CUCTEMBI Ha
CUHYCOHMIAJIbHOM TOKE, ONPENEIUTh MOIPEIIHOCTh U3MEPEHUS UM HAMPSIKEHUS C
JPYToi, TaKkke U3BECTHOH, (opMoil KpuBOiA?
Onummre o0y CTPYKTYPY AATYUKOB MAarHUTHOTO MOJIS?
HazoBuTe nuana3oHbl H3MEpEHUsI MArHUTHBIX MOJIEW JaTYUKOB XO0Ja U
MarHuTOpe3ucCTopoB?
Yro HazbIBaeTCs 0OOpaTUMON MarHUTHOM MPOHUIIAEMOCThIO?

Yro Takoe qudepeHnraibHas MarHuTHasi IPOHUIIAEMOCTh?

Kak HaliTh MakCHMaIbHYIO MarHUTHYIO IPOHUIIAEMOCTB?
. Kax Bpruucnnth abCoNMOTHYIO MAarHUTHYIO TPOHUIIAEMOCTh?

Yem oTimyaeTcs JUHAMHUYECKAs METIISI IEpEMarHUYMBaHUS OT CTaTUUECKOM METIN
rucrepesuca’?
. Kakue marepuaisl otHOCATCA K Matepuanam ¢ 111177
. JIJIs 9eTo CIy’>KUT HHTETPHUPYIOIIEe YCTPOUCTBO B CXeMe J1ab0paTOPHON YCTaHOBKH?
. HapucoBatb cxeMy 1isi CHATHS KpUBOW HAMarHWYMBaHUS Ha IEPEMEHHOM TOKE U
MOMOIIbIO AMIUIUTYTHOTO BOJIBTMETPA U BOJBTMETPA CPETHUX 3HAUCHUI.
HapucoBaTb 3cKu3bl IEPBUYHBIX 3TAJIOHOB MATHUTHONW MHAYKLIUYA U MarHUTHOTO
IIOTOKA.
. BeiBectu popmymy 3.4.c., ungykrupyemoii B UK mpu e€ BHeceHHH B MarHUTHOE
ToJIE.
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20. Omnpenenuth 0XXKUIAEMYIO MOSIPHOCTH 3.1.¢. UK mipu €€ BHECEHNH B MATHUTHOE
noJe.

21. Hamucatp ¢hopmymy A OnpeaesieHus: HapspKEHHOCTH MAarHUTHOTO TIOJIS ©
nomoipto UK.

22. BmiBectu hopmyny st onpenenenus agpdexruBaoro ceuenus UK.

23. BwiBecTr hopmyny miist onpenenenus uyBctBuTebHOCTH UK K M3MEeHEHUIO
MarHUTHOTO TIOTOKA.

24. BwiBecTr hopMymy Ui M3MEPEHUSI MATHUTHOTO MTOTOKA B CHHYCOHTAJIBHOM
MarHUTHOM TI0JIE.

25. Hamucartp hopmyny At onpeaesieHus: HanpspkEHHOCTH MarHUTHOTO TIOJIS B LIEHTPE
KaTyIKu [ eJbMrospIia.

Ilpumepot npaxmuueckux 3a0anuil 01s 3a4emad.

1. Paccuurtarh 3HAUE€HHUE COMPOTUBICHUN PE3UCTOPOB  IIYHTA Ui PACHIUPEHUS
MpeieJIOB MarHUTOAIEKTPUUECKOTO MIJUTHAMITIEpPMETPa ¢ TOKOM TMOJIHOTO OTKJIOHEeHHS lo,
BHYTpEHHUM conpoTuBieHueM Ro no0 3nauenus |. Cnenate BbIBOA (GOpMYIBI s
onpeaeneHus Ry,.

2. OnpetenTuTh 3HaYEHUE JTOOABOYHOTO COMPOTHBICHUS IS PACHIMPEHUS TPEACIIOB
MarHUTORJIEKTPUIECKOTO BOJIBTMETpa ¢ mpenenaoM udmepenus Ug u Ry ans pacimpenus
npezaenoB u3mepenus ao U.

3. PaccuuTarth 3HaueHus compoTuBIeHUHN pe3uctopoB Ri,Ry, Rz MHOrompenemsHOTO
ITyHTA 7151 PACIIMPEHUSI TIPEICTIOB MAarHUTOXIEKTPUUECKOTO MUKPOAMIIEPMETPA C TOKOM
MOJIHOTO OTKJIOHEHHS lg, BHyTpeHHUM comnpoTuBieHueM Ry .HoBbie mpenensl n3mepeHus
TokoB: Iy, b I3 (I3 < 12 < I3). IIpunste paabiv 200-N Om (N — HOMep BapuaHTa).

4. OnpenenuTh 3HAYCHUS COMPOTHBICHUN 100aBOYHBIX pe3nucTtopoB Ri, Ra, R3, Rs B
[IETTH MHOTOTIPEIETFHOTO MAarHUTORJIEKTPUIECKOTO BOJIBTMETPA, KOTOPBIN MpeTHA3HAUYCH
JUISL UI3MEPEHUsT HAMPSDKEHHS B YeThIpeX JAuana3oHax ¢ Bepxuumu npenenamu U;=30 B,
U,= 50B, U3;=100B, U;=200B, ecmu TOK IOJHOTO OTKJIOHEHHUS BOJBTMETPa pPaBEH
(10+N) MA, a conporusienue RO =(400+10N) Om.

5. Ilo 3aganHOM ypaBHOBEIIEHHONH MOCTOBOM CXeMe, MpeAHa3HAYeHHOM ISl H3MEPEHUS
MHIYKTUBHOCTH KaTylIKM Lj (¢ akTHBHBIM compoTuBiIeHHEM Rj) 3ammcarh ycioBue
paBHOBECHsI U ONPEACIIUTh MHIYKTUBHOCTD KaTyku L; u conporuBienus pesucropa Ry
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110 BapHaHTy.

6. I1o 3amaHHOM ypaBHOBEIIEHHONH MOCTOBOM cXeMe, NMpeAHa3HAYEHHOHN ISl N3MEPEHUS
eMKOCTH KoHAeHcaTopoB Cl ¢ morepsMu (IIOTEpU YUUTHIBAIOTCS CONPOTUBIEHUSIMU R1)
3amucaTh YCJIOBHE paBHOBeCHs U onpeaenuTsh napamerpel R1,C1 wmtgdl, rae 61 — yron
TUAJIEKTPUUECKUX MOTeph KoHJeHcaTopoB Cl. PacueTsl BBITONIHUTH MPU YCIOBUH, YTO
koHzeHcaropsl C2, C3 u C4 He UMEIOT NOTepPh, MOCTOBAsI CXEMa MUTAETCS IEPEMEHHbBIM
HanpspbkenueM ¢ yactorol £=50 I'u (a) u £=0,5xI'11 (0)

OIIK-9.3

[IpousBoauT 06pabOTKy pe3yabTaTOB
AKCIIEPUMEHTA C IPUMEHEHUEM
COBpPEMEHHBIX NH(POPMAITHOHHBIX
TEXHOJIOTHI ¥ TEXHUYECKUX CPE/ICTB

Ilepeuens meopemuueckux 60npocos K zauemy:
1. Yro Takoe MrTHOBEHHOE 3HAYEHHE, KaK OIPENEIUTh U U3MEPUTh MTHOBEHHOE 3HAUECHUE
TOKa Y HaINPSOKCHUS?
2. Yro Takoe cpeiHee 3HAUCHHE TOKa WU HampspkeHus? Kak, 3Has 3aKOH M3MEHEHUus
MIHOBEHHOTI'O 3HAYE€HMSI, BHIYUCIUTH CPEAHEE 3HAUCHUE HANIPSKEHUS U TOKa?
3. YeM oTauy4aercs cpeHee 3HaUCHUE OT CPEIHEBBIIPSIMIEHHOTO 3HAUCHUs?
4. Kak Bpraucinstorces oQQpekTuBHbIe 3HaUCHUS |y 1 Usgg ?
5. Yrto Ttakoe K03pGUIMEHTH aMIUIUTY bl U (popmbl curHanoB? Kak 1o BelnynMHE 3TUX
KOA((PHUIIMEHTOB COCTaBUThH MpejcTaBieHue O (opMe KpUBOW CHTHajla 1O CPaBHEHUIO,
HanpuMmep, ¢ CHHyCOUA0M?
6. Uemy paBHBI KOA(POUIMEHTHl aMIUIMTYIbl M (OPMBI CHHYCOMAAJIBHOIO CUTHANA,
TPEYroJIbHOIO CHUTHaja, OJHOMNOJSPHBIX MPSIMOYTOJIBHBIX HMIYJIbCOB C H3BECTHBIM
KOA(QPHUIIMEHTOM 3aIIOJTHEHU?
7. Kak, 3Has TpagyupoBKy mpuOOpa U3BECTHOM WU3MEPUTEITHHON CHCTEMBI Ha
CHUHYCOMIaJIbHOM TOKE, OIPEEIIUTD IOTPEIIHOCT U3MEPEHHS UM HAPSKEHUS C IPYToH,
TaK)Ke U3BECTHOM, (hopMOil KpUBO?
8. I310KUTh CyTh OCHOBHBIX METOIOB U3MEPEHUS YaCTOTHI.
9. HapucoBaTh cXeMy M3MEpPEHHsI YaCTOTHl OCHIIIOTPA)UUECKHM METOJ0M JIMHEWHON
Pa3BEPTKHU.
10. U310KNUTh METOOUKY MOACYETA HEU3BECTHOM YAacCTOTHI IPU CPaBHEHHWH YacTOT IO
¢urypam Jluccaxy.
11. HapucoBaTe cxemy I CpaBHEHHsI 4acTOT IPU KPYroBOM pa3BEPTKE M METOJIUKY
olpezeeHUs] HEU3BECTHON YacTOTBHI.
12. IlepeuncnuTh U 0XapaKTepU30BaTh OCHOBHBIC METO/IBI U3MEPEHHUSI (a30BOTO CABHUTA.
13. HapucoBaTh NpUHIMIHAIBHYIO CXEMY MOCTOBOTO (ha3oBpariaress U 0ObsICHUTD €ro
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pabory.

14. B 4€M cOCTOUT pa3inyure MEeX1y MACCUBHBIM M HArpPY>KEHHBIM MOCTaMH?

15. Yo Ha3bIBaETCs UyBCTBUTEIBHOCTHIO MOCTa?

16. OT 4yero 3aBUCUT YyBCTBUTEIBHOCTh IACCUBHOI'O MOCTa?

17. Kak onpenenutb 4yBCTBUTEIBHOCTh HATPYKEHHOTO MOCTa?

18. Uro Ha3bIBaeTCs 00paTUMON MarHUTHOM IMPOHUIIAEMOCTHIO?

19. Urto Takoe nuddepeHnpanpHas MaruuTHas IPOHUIIAEMOCTh?

20. Kak HaiiTh MakCUMaJIbHYIO MarHUTHYIO IIPOHUIIAEMOCTH?

21. Kak BBIYHCIUTH a0CONIOTHYIO MAaTHUTHYIO TIPOHUIIAEMOCTh?

22. Yem omiiMyaeTcs AUHAMHUYECKas NEeTJId NepeMarHUYMBaHUSI OT CTATUYECKOW METIN
rucrepesuca’?

23. Kakue Matepuainsl OTHOCATCS K MaTepuanam ¢ [1I11'?

24. HapucoBaTh cxeMmy MOJy4€HUS KPUBOW HAMarHMYMBaHUs Ha MEPEMEHHOM TOKE C
MTOMOIIBIO AMIUIUTYITHOTO BOJBTMETPA U BOJBTMETPA CPEIHUX 3HAUCHUH.

25. YTo Takoe TEH304yBCTBUTEIBHOCTh MaTepuaa?

26. Kak 3aBUCHUT TEH30UYBCTBUTEIHLHOCTh HAKJIECHHOTO TEH30pE3UCTOpa OT €ro
KOHCTPYKLIUU ¥ MaTepHualla CBA3YIOILIEro?

27. Kak, 3Has OTHOCUTEIIBHOE M3MEHEHHUE COINPOTUBIIECHHUS TEH30PE3UCTOpa, HAUTU €ro
OTHOCHUTEJIBHOE YAJIUHEHNE?

28. Onpenenuth MOHATHS: CHIIa, AedopMalius, HanpsHKeHHE.

29. OmnpenienuTh NOHATHA: MOJIYJIb YIpyrocTu 1 kod¢pdunuent Ilyaccona.

30. Yemy paBHBI MOYJIb yIpyrocT u ko3¢ dunuent [lyaccona mms ctammu?

31. Kak, 3Has nepopmariiiro crepkHs, ONpeAeIuTh yCuine, IeHCTBYIOIIee Ha CTEPKEHb?

32. Kak 1 ueM u3MepuTh K03(PPUIIMEHT TEH304yBCTBUTEIBHOCTH TEH30pe3UucTOpa?

33. HapucoBarb 3CKU3bl MEPBUYHBIX 3TATIOHOB MATHUTHOM MHAYKIIMM U MarHUTHOTO
MOTOKA.

34. BeiBecT opmyny s 3.1.C., UHAYKTUPYEMON B M3MEPUTENbHOM KaTyIlKe MpH eé
BHECEHUU B MarHUTHOE IOJIE.

35. Hamucats dopmyny ans omnpeaeneHus >(PQPEKTHUBHOTO CEUEHHUS H3MEPHUTETbHOM
KaTyIIKH.

36. HanucaTs hopmyity Ui OnpeaesieH s HanpsyKEHHOCTH MAarHUTHOTO TTOJIS ¢ TIOMOIIIBIO
U3MEPUTEIIBHOM KaTyIIKH.
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37. BeiBectn QopMmyny ans H3MEPEHHs MarHUTHOTO TOTOKa B CHHYCOMJAIIBHOM
MarHUTHOM TIOJIE.

38. CdopmynupoBaTh YCIOBHE ISl YBEIMYEHUS YYBCTBUTEIBLHOCTH K H3MCHCHHIO
WHAYKIIUU CXEMBI C U3MEPUTEIIBHOM KATYIIKOW U HHTEIPATOPOM HAITPSKEHHSL.

39. Omnpenenuth OXUIAEMYIO TOJISPHOCTHh 3.1.C. U3MEPUTEIBHOM KAaTyIIKH MpU €€
BHECCHHH B TIOCTOSIHHOE MarHUTHOE I0JIC.

40. Kak, 3Has HanpaBlCHHs YIPABJISIONIETO TOKA W MAarHUTHOTO IIOJISl, ONPEICIUTh
MOJIAPHOCTh HanpsbkeHus XoJsuia?

41. Kak ¢ mnomompio mpeoOpazoBaTenss XoJula OINPEISIUTh, KAaKOW U3 MOJICOB
MTOCTOSIHHOTO MarHUTA SIBJISICTCSI CEBEPHBIM, a KAKOW FOJKHBIM?

Ilpumepvt npakmuueckux 3a0anuil 0,11 3a4ema:

1.Ha  BbIXOOBI  BOJBTMETpPa  MEPEMEHHOTO0  TOKa ¢  mpeobOpa3oBaTeneM
CPEIHEKBAIPATUYECKOTO 3HAUYEHUsI C OTKPBITHIM BXOAOM, IMOAAETCS HAIpPSOHKEHHE
npsIMOYTosibHOH (hopMbl kKoTOpoe umeetr T=50Mc, a epuo] ciae10BaHUs UMITYJIBCOB T =2
Mc, Unok = 20 B. Onpenenuts, MakcuManbHoe HarpspkeHne Um.

2. Paccuntath mapamMeTphl H3MEPUTENBHOM KATyIIKW [ M3MEpPEeHHUs HWHAYKIHUH
MarHMTHOIO TMOJISI B 3a30p€ AJIEKTPOMAarHuTa MepeMeHHOro Toka. YacTora mepeMeHHOro
toka f = 50 I'u. [Tnomaas monepeyHOro cedeHus motocoB ekTpomarauta F 20x20 MM
Bozaymneiii 3a30p Mexay nomarocaMu SMM. TpebyeTcs moyduTh NeWCTBYIONIEE 3HAUCHUE
3.]1.C. u3MepuTenbHOM karymku U = 1B npu aMrmMtyie MarHuTHOM MHAYKIKU B 3a30pe B
=1T.

3. IMUHHBIA CTep)KeHb KpPYIJOro Ce4eHUs U3 CTauu Y8 ¢ HaKJIeeHHBIMH BJOJIb
obOpasyromeid, aBymsi TeHzopesuctopamu tuma DKIIA 3 - 150 ¢ kosddunuenrom
TeH304yBCTBUTENbHOCTH k = 2,23 npu temnepatype 20 +5°C u ero cpeiHeKBaApaTHUHBIM
otksioHeHHeM 6 = 0,79 % wucnone3yroT s u3MepeHus ycuius pactsxenus P = 200 kH
TE€H30PE3UCTOPBl BKJIIOYEHBl B IAapaJUIENIbHBIE IIEYM MocTa YuUTcoHa. HampsbxeHue
nutanua mMocta ULl = 5B. Paccuurars nuameTp CTEp>KHS, pacCUUTaTh 3.1.C. HA BBIXOJAE
MOCTa U €€ BO3MOYXHOE CPEIHEKBAIPAaTHUECKOE OTKIIOHEHHE.

4. Tepmopesuctop ¢ ®100 rpaguposku 10011 ncmonp30BaH 11st KI3MEPEHUST TEMIIEPATYPHI
B nuanazo”e ot t1=0°C mo t2=850°C. Tepmope3uctop BKIIOYEH B MOCT YHTCOHA.
Pesucrop, BKIIOYEHHBII B BETBb MOCTa C TE€PMOPE3UCTOPOM, MMEET CONPOTHBICHUE
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R=15660m. Hampsikenue mocta UII=5B. Omnpenennts mapameTpbl OCTAJIbHBIX IUIEY
MocTa. BerauenuTs 3.11.c. pazbananca MocTa IMpH U3MEHEHHH TEMIepaTyphl B YKa3aHHBIX
npezenax, HOCTPOUTh IpauK 3aBUCIMOCTH 3.]1.C. OT TEMIIEPATYPHI.

5. Cepaeuynuk apoccenst BBIIIOIHEH U3 cTanyd D41, KpUBYI0 HAMarHUYMBAaHHUS KOTOPOTO
MO>KHO B35ITh M3 CHPaBOYHUKOB. OIpenenuTs MaKCUMaIbHYIO0 U HAa4aJbHYI0 MarHUTHBIC
MIPOHUIIAEMOCTH.

6. [loctpouts ¢urypy Jluccaxy mnpu oTHOmeEHMH dyacTtoT 3:1, eciam Hayaio
MIOJIOXKUTEIIBHOTO TOJylieproja OoJiee BBICOKOW 4acTOThl cABMHYTO Ha 30° oT Hauana
MOJYTIEPHO/Ia TIOJIOKUTEIBHOTO TOIyNepruoa 001ee HU3KOH YacTOTHI.




Ilepeuenv 6onpocos 0711 NOO20MOBKU K 3a4émy

1. OnpenenuTs OCHOBHBIE TApaMETPhI IEPEMEHHOIO TOKA: YacTOTa, MEPHOA, AMIUIUTYLY
WY TIMKOBOE 3HaYeHHE, 3(pPeKTUBHOE 3HAYCHUE, CPETHEE U CPEIHEBBINPSIMIEHHOE 3HAUCHUSI.

2. OnpenenuTh NOHATHUSA: (pU3HUECKas BEIMYMHA, U3MEPEHUE, U3MEpsieMas BEITUYMHA.

3. OnpenenuTh MOHATHSA: SHEPreTHYECKHE M MapaMeTPUUYEeCKUe BEIMYUHBI, IPOCTHIC U
COCTaBHbIE; IPUBECTU IIPUMEPHI.

4. OnpenenuTb TMOHATUSA: EIWHUIBI (U3UYECKUX BEIMYUH, CPEICTBA U METOJBI
U3MEpPEHUH, pe3ynbTaT U3MEPEHUSL; IPUBECTH IPUMEPBHI.

5.00BACHUTD CYTh METO/1a CPABHEHHUST; IPUBECTH MIPUMEPBI METOJOB CPAaBHEHHS.

6. OOBACHUTB MOHATHE: MEPa, IPUBECTU IIPUMEPHI MeP.

7. OOBSICHUTB MOHATHE: U3MEPUTEIBHBINA TpeoOpa3oBaTelb, BUIBI IpeoOpa3oBaTelie.

8. OOBSCHUTH NOHATHE: HU3MEPUTENbHBIA NPUOOP; KiIAacCU(UKALUS H3MEPUTEIBHBIX
nprOOPOB MO CTPYKTYPHOMY NPU3HAKY.

9. OOBsAcHUTH paboTy M3MEPUTEITBLHOTO TMPUOOpPa CO CTPYKTYPHOM CXeMOM
YpPaBHOBEUINBAHMUS.

10. OOBsicHUTH PabOTy U3MEPUTEIHHOIO MIPUOOPa CO CTPYKTYPHOI cXeMOW CMEIIaHHOTO
npeoOpa3oBaHusl.

11. Jlo6aBouHBIE pE3UCTOPBI, ypaBHEHUS ITPe0Opa30BaHUs, KOHCTPYKTUBHOE HCIIOJIHEHHE,
0COOEHHOCTH MCITOJTHEHHS U TIPUMEHEHUS TIPH IIEPEMEHHOM TOKE.

12. Jlenutenu HanpsKEHUs, BO3MOXKHbIE KOHCTPYKIMH, KO3((UIMEHT peoOpa3oBaHus,
JOCTHKEHUE €r0 TIOCTOSHCTBA HA IIEPEMEHHOM TOKE.

13. IlyHTel, ypaBHEHHE NpeoOpa3oBaHMsl, KOHCTPYKTUBHOE MCIIOJIHEHHE, M0oA00p
BEJIMYMHBI ITyHTA, CIOCO0 BKIFOYCHUSI.

14. KonzeHcaTopHble W HHAYKTOPHBIC IEIUTENN HANpSIKEHUs, UX KOHCTPYKIIMH,
ypaBHEHHS ITPeoOpa3oBaHus, IIOTPEITHOCTH.

15. W3meputenbHble TpaHc()OpMaTOpbl HANPSKEHMs, CTAHAAPTBI, PEXUM pPaOOTHI,
MapKHPOBKA BBIBOJOB, (ha30BbIE COOTHOLICHHMS, CIIOCOOBI BKIIOYCHUSI.

16. HoMuHanbeHblil U JecTBUTENBHBIA KOG GUIMEHT TpaHchopMalnuu TpaHchopmaTopa
HANpSDKCHUs, KJIAcChl TOYHOCTH, (Da30BBIA CIOBUT MEXKIy TIEPBUYHBIM ¥ BTOPHYHBIM
HanpsKEHUMU.

17. 3meputenbHble TpaHCPOPMATOPBI TOKA CTAHJIAPTHI, PEXUM pabOThl, KOHCTPYKIIHS,
MapKHUpOBKa BBIBOJOB, (ha30BbI€ COOTHOILIEHHUS, CIIOCOOBI BKIIOUEHHUS.

18. Kak paccumTaTh BEJIMYMHY HArpy3KH, MOJKIIOYAEMON K TpaHcpopMaTropy TokKa Ha
yactoTe f, ncnone3ys nacmopTHeIe JaHHBIE TpaHCPOpMaTopa Toka st yacToTsl 50 I,

19. TlpuHuun pedcTBUS M KOHCTPYKLHS TEPMOAJIEKTPUYECKUX IpeoOpa3oBareneit
NEPEMEHHOT0 TOKa B IOCTOSTHHOE HAIPsDKEHHE; ypaBHEHHE PeoOpa3oBaHusl, KJIacC TOYHOCTH.

20. W3mepuTenbHBIE BBIIPIMUTENN CPEIHETO 3HAYCHHS, CXEMBI, ypaBHEHUS
npeoOpa3oBaHusl.

21. V3MepuTeNnbHBIA BHIIPSIMHUTENb AMIUIMTYAHOTO 3HAYEHHS C OTKPBITHIM BXOJIOM,
CXeMa, BXOJITHOE COIPOTHUBIIEHHE, KAKOE HAIPSKEHUE UM MEpSIT.

IIpumep umozoseo2o mecma
1. Paccuutarh 3Hau€HHE CONPOTHUBICHHS PE3UCTOpa IIyHTa Ry, /U paciupeHus mpeenos
MarHuTO3JIEKTPUYECKOIO0 MHJUIMAMIIEPMETPA ¢ TOKOM IOJHOTO OTKJIOHeHus [o=25 MA,
BHYTPEHHUM conpoTuBieHneM Ro= 15 Om 10 3Hauenus =175 mMA.

a. Rm=2,5 Om
6. Rur=1,5 Om
B. Rm=5 Om
r. Rm=3 Om

2. OmnpenenuTh 3HaueHHE T00ABOYHOTO COMPOTHBICHUS R, Ui pacmmpeHus: mpeenoB
MarHUTOIEKTPUYECKOTr0 BOJIbTMETpa ¢ npeaenoM usmeperus Uy =30B u Ro=20xOm s
pacmmpenus npeenoB uzmepenus 10 U=240B.

a. Ra=140xOm



6. Ra=100xOm
B. Run=340xOwm
r. Ra=40xOm

3. I[J'ISI MOCTOBOH CXEMBI OIMPECACIINTG 3HAUCHHUC HCU3BECTHOI'O COIIPOTHUBICHUA R1 u

MHAYKTUBHOCTh KaTymku L1 a1 nosyueHus paBHOBECHS U3MEPUTEIIBHON CUCTEMBI.
C4 =0,5 mx®, R2 =100 Om, R3=500 Om, R4=200 Om, f= 50 I'w.

R1 L1 R2

~Unut

R1=50 Om, L1=25 mI'n

R1=250 Om, L1=25 MI'u
R1=250 Om, L1=35 mI'n
R1=100 Om, L1=10 MI'H

SR oo

4. Jlns MOCTOBOM CXEMbl OIpENEIUTh 3HAYEHUE HEU3BECTHOro compoTuBieHuss R1 u

MHAYKTUBHOCTb KaTymku L1 i1 nosydeHus paBHOBeCHsl U3MEPUTEIIBHON CUCTEMBI.
R2 =12 Om, R3=4 Om R4=5 Om, L2=100mI'H, =50 ['m.
R1 L1 L2 R2

4

~Unur

a. R1=19,6 Om, L1=80 mI'n

6. R1=9,6 Om, L1=180 mI'n

B. R1=9,6 Om, L1=80 MI'H

r. R1=6,6 Om, L1=30 mI'n
N3mepenue HanpsokeHus tpeyroiabHoi ¢opmsel (ka =1,73; kg = 1,16) ocymectBasercs
TUKOBBIM BOJIBTMETpOM. OmpenenuTs cpeaHeBbIIpIMIIeHHOEe B d()(PeKTHBHOE 3HAUEHHE
U3MEPSIEMOro HaNpsKEHHUs, €CIIM B ITpoIiecce U3MEepeHHs BOIbTMeTp nokaszan 110 B.

a. Uspp=94,8 B Ucp.B=164,1 B

6. Uspp=190,3 B Ucp.s=164,1 B

B. Uspp=63,6 B Ucp.B=54,8 B

r. Uspp=127,6B Ucp.B=73,8 B
Ha BXx0oJ aMIIHTYTHOTO BOJIBTMETPA MOJIAIOT HANpsDKEHHE B popme MeaHpa. BoirpTMeTp
nokassiBaeT 140 B. Onpenenuts 3¢ (hekTHBHOE 3HAUEHUE U3MEPSIEMOTO HaIPSKEHUS.

Uspdp=140 B
Ushdp=197,4 B
Unp$h=99,29 B
r. Uspd=278,33 B

® o

. B uém HU3MCPACTCA KOSPLUUTUBHAA CUJIA Hc - BCJIMYNHA, XapaKTCPU3YIOIlass MAariHuTHBIC

CBOMCTBa MaTepuana?



8.

10.

11.

12.

13.

14.

15.

a. Tx

0. A
B. A'M
r. A/Mm

Uro xapakTepu3yeT MarHUTHOE 1oJje?
a. TpU OCHOBHBIE BEJTMYMHBI: HANPSKEHHE, TOK M 4aCTOTa
0. TpM OCHOBHBIX BEKTOpa: HampsHKEHHOCTh, MAarHUTHAas  WHAYKOHS U
HaMarHU4YeHHOCTh
B. TPH OCHOBHBIX BEKTOpAa: MAarHUTHBIA TOTOK, B3aWMHas WHAYKTUBHOCTb H
MarHuTHas MPOHUIIAEMOCTh
I. TPU OCHOBHBIE BEJIUYMHBI: OTHOCHUTENIbHAs MarHuUTHas IPOHUIIAEMOCTb,
MarHUTHBII MOMEHT TeJla U MAarHUTHBII MOMEHT, CO3JaBacMblii JBM)KEHHEM
AJIEKTPOHOB B aTOME
Kakoii u3mepuTenbHbI MEXaHU3M MOYKHO HCIIOIb30BaTh AJISl U3MEPEHHS [TOCTOSHHOTO U
IIEPEMEHHOT0 TOKOB?
a. MarHUTO3JEKTPUUYECKUN
0. DJIEKTPOMArHUTHBIN
B. DJEKTPOJUHAMHYECKHIA
r. (¢eppoarHaMUYeCKUil
Kakoli wu3MepuTenbHbIA MEXaHHU3M MOXHO HCIIONb30BaTh MJII HM3MEPEHHUS TOJIBKO
MIOCTOSIHHOT'O TOKa?
a. DJIEKTPOMAarHUTHBIN
6. deppoauHaMUUECKUil
B. MarHUTO3JIEKTPUUYECKUN
I. D3JIEKTPOJAMHAMUYECKUI
Kakoli T n3MepuTeNbHbIX MEXaHU3MOB IPUMEHSETCS B JIOTOMETpax, UCIOIb3yeMbIX B
KadyecTBe (a3oMeTpOB M YaCTOTOMEPOB?
a. DIEKTPOMAarHUTHBIN
0. deppoauHaMUUECKUIT
B. MAarHUTO3JEKTPHUUECKUI
I. DJIEKTPOJAMHAMUYECKUN
Kakas 3aBUCHMOCTh MEXAY YIJIOM MOBOPOTA CTPENKU U3MEPHUTEIBHOTO MEXaHU3Ma O U
TOKOM | B MarHUTORJIEKTPUYECKOM U3MEPUTEILHOM MEXaHU3Me?
a. JIMHEWHas
0. KBagpaTUyHas
B. 00paTHONPONOpPLUOHATbHAS
Kakas 3aBHUCHMOCTb MEXIY YIJIOM MOBOPOTA CTPEJIKH MU3MEPUTEIBHOIO MEXaHU3Ma o U
TOKOM | B 3JIEKTpPOMarHuTHOM M3MEPUTEITHLHOM MeXaHU3Me?
a. JIMHEHas
0. KBagpaTU4YHas
B. 00paTHOMPOIMOPIIMOHATIbHAS
B kakux 3HaueHUSX OTTpagydpoBaH MPHUOOP 3IIEKTPOAMHAMUYECKON CHCTEMBI JUIS
W3MEPEHUS HaPSHKEHUS?
a. ammuTyaHeix Um
6. cpemnux Ucp
B. 3¢ dextuBHbIX Ua
I. cpeaHeBbInpsMiIeHHbIX Ucp.B.
Kakyro mkany Oyzaer HMeTh BaTTMETP AIIEKTPOAMHAMUYECKON CHUCTEMBI IpH
MIEPEMEHHOM TOKE?
a. abCONIOTHYIO
0. JUHENHYIO
B. KBaJIpaTUYHYIO



16.

17.

18.

19.

20.

21.

22.

23.

24.

B kxakux 3HaueHMAX OTTpasyMpOBaH BATTMETP AJIEKTPOAMHAMUYECKOM CHUCTEMBI IPHU
MIEPEMEHHOM TOKE?
a. CpeIHEH MOIIHOCTH TOKa
0. aKTHBHOW MOIIHOCTH TOKa
B. MIHOBEHHOW MOIIIHOCTH TOKa
Kakoli M3MEpUTEIbHBI MEXAaHU3M CUUTACTCS CaMbIM TOYHBIM CPEIU U3MEPHUTEIbHBIX
MEXAHU3MOB IIEPEMEHHOIO TOKa?
a. DJEKTPOMAarHUTHBIN
0. ¢epponuHaMUYeCKUit
B. MAarHUTOXJIEKTPUUYECKUN
I. D3JIEKTPOJAUHAMUYECKUN
Yem o0ObsAcHSAETCA BBICOKAs TOYHOCTb 3JIEKTPOJAMHAMMUYECKUX  H3MEPUTEIbHBIX
MEXaHU3MOB?
a. Kapkachl M3MEpHUTEIbHBIX KaTyIIEK M3rOTABIMBAIOTCSI M3  (DeppOMarHUTHBIX
MaTepUajoB
0. He WHCHONB3YIOTCA (eppOMarHUTHbIE MaTepHalbl, TEM CaMbIM HCKIHOYAIOTCA
MOTPELIHOCTH, CBA3aHHBIE C TUCTEPE3UCOM
B. MHCIOJIb3YETCA KEJIE3HBIN CEPACUHUK, Ul YMEHBIIECHNUS MAarHUTHOTO COITPOTUBIICHUS
I. MAarHUTHBIN MOTOK 3aMBIKA€TCS MO JKEIE3HOMY CEpACUHUKY
[ToueMy 3IEKTPOAVMHAMMYECKUN W3MEPHUTEIBHBIM MEXaHU3M MOYKHO IHPUMEHSTH IS
IIEPEMEHHOT0 TOKa?
a. BpalLAIOUIMA MOMEHT ONpeAesseTcs IPOU3BEACHUEM TOKOB 00enX KaTyIIeK
0. BpalIAOLINIl MOMEHT 3aBUCUT OT KBaJpaTa U3MEPSEMON BETUYUHbI
B. JIMHEHHAas 3aBUCHUMOCTb MEXY YIVIOM IOBOPOTAa MU3MEPUTEIBHOIO MEXaHU3Ma U
M3MEPSEMON BETUYNHON
[ToueMy 3JIEKTPOMArHUTHBIA WM3MEPUTEIbHBIA MEXaHU3M MOXHO IIPUMEHATH UL
IIEPEMEHHOT0 TOKa?
a. BpalAOUIMA MOMEHT ONpeAeNsieTcs IPOU3BEACHUEM TOKOB 00enX KaTyIIeK
0. BpalIAOLINIl MOMEHT 3aBUCUT OT KBaJpaTa U3MEPSIeMON BETUUYHUHbI (IZ)
B. JIMHEHHAas 3aBHCHUMOCTh MEX]Y YIVIOM IOBOPOTAa MU3MEPUTEIBHOIO MEXaHU3Ma U
M3MEPSEMON BETUYMHON
Kakyro mkany Oyzner UMeTh aMIIepMeTp MEKTPOJMHAMUYECKON CUCTEMBI?
a. aOCOJIIOTHYIO
6. JUHEeNHYo
B. KBaJpaTUYHYIO
B kakux 3HaUEHUAX OTTpasyMpOBaH aMIIEPMETP FIEKTPOAMHAMUUECKON CUCTEMBI?
aMILUTUTYIHBIX M
a. cpenHux lep
3¢ dekTuBHbIX 13
B. CpEIHEBBINPSIMIICHHBIX Icp.B.
Kakum oOpazom pocturaercss 20-Tu KpaTHOE YBENMYEHHE BpallalOIIer0 MOMEHTa B
beppoaHaMUYeCKUX U3MEPUTEIbHBIX MEXaHU3Max?
a. Kapkachl HM3MEPHUTENbHBIX KaTylIeK HW3rOTaBIUBAIOTCA U3 (eppOMarHUTHBIX
MaTepUajoB
0. He HCHOIb3YIOTCS (eppOMarHUTHBIE MaTepHalibl, TEM CaMbIM HUCKJIIOYArOTCs
MOTPEIIHOCTH, CBSA3aHHBIE C TUCTEPE3NCOM
B. HCIOJBb3YETCA  JKEJNE3HBIH  CEepIeYHHK, JJIi  yMEHbIIEHUS  MarHUTHOTO
COIIPOTUBIICHUS
I. MAarHUTHBIN MOTOK 3aMBIKAETCS MO YKEJIE3HOMY CEpACUHUKY
YTto oTHOCHUTCA K JOCTOMHCTBAM MAarHUTOAJIEKTPUUECKON U3MEPUTEIBHON CUCTEMBI:
a. paBHOMEpHas LIKajia
0. Mayas YyBCTBUTEIBHOCTh K BHELITHUM MarHUTHBIM IOJISIM



B. BBICOKMU KJIaCC TOYHOCTH
I. TPUMEHEHHE KaK JUIsl TOCTOSHHOTO, TaK U Ui IEPEMEHHOI0 TOKOB

J. Majioe MoTpedieHne MOITHOCTH

obecrieunBaeT (TEOPETHYECKH) BIBOC  OOJIBIIYIO

25. Kakas cxema Ha pHCYHKE
4yBCTBUTEIBHOCTh?

Puc. 3.7. CxeMbl BKIIOYEHUS MUNIMAMNepMeTpa NOCTOSIHHOTO TOKa C BbINPSMUTENSMU: @) C OQHOMOMYNEePUOAHBIM;
6) c AByXnonynepuoaHbIM; B) U T) C ABYXNOMYNEepPUOAHbIM C 3aMeHOW ABYX BbiNpsiMUTENER pe3uctopamm

a)0) B) )

26. Kakas ocumsuiorpamMmma MOJY4YHTCS Ha 3KpaHe ocuuiuiorpada, eciu Ha ocuuuiorpad
MO/IAIOT JIBA HAIIPSDKEHUS: Ha BXOJl BEPTUKAIBLHOTO OTKJIOHEHHUS MTOIAI0T CHHYCOUAAIBHOE
Hanpspkenue (Ul); Ha BXOJ TOPU30HTAILHOTO OTKJIOHEHUS CHHYCOHMIaJIbHOE HAPSXKEHUE

(U2) xoTopoe otctaér o ¢ase Ha

/

90° ot Hanpsxenust Ul.

%

a) 0)

B) r)

27. ITMHHBIN CTEp)KEHb KPYIJIOTO CEYSHHMS, BBIMOJHEHHBIN U3 cTanu Y8 (HampspKeHUe MpH
MakcuMaiabHO BO3MOXkHOM ycwiuu 350 MIla; mopyns ympyroctn 210 I'Tla),
npeaHazHayeH JUIs u3mepenus ycuius pactsbkenus 150 kH. 3anac no nanpsoxennto 10%.
Jns  u3MepeHuss yYCWINsS HUCHOJNb3YIOTCS HAaKJIeeHHblE BJOJb oOpasyromend 2
ten3opesucropa OKIIA — 3 — 150, BximrouéHHBIE B MOCTOBYIO cxemy. KoaddummeHnt
TE€H3049yBCTBUTEIIBHOCTH 2,22. Onpenenuts WU3MEHEHUE COIIPOTHBIICHUS
TEH30PE3UCTOPOB, COOTBETCTBYIOIIEE MAKCUMAIbHOMY YCUIIHIO.

a) 0,0033

6) 0,495 Om
B) 4,95 Om
r) 0,33

28. Ilns xakoit popMbl HanpspkeHUs cpaBeannBo yreepxkaenue: Um = Ucp.B = Uad?

a) CHHYCOHUIATbHOE;

0) mocnea0BaTeNbHBIX HMITYJIHCOB
B) JINHEHHO BO3pAaCTAIOIIEE;

') MeaHp.

3

29. B uéMm wum3MepsieTcss KOIPIUTHBHAs CHJa (BEJIMYMHA, XapaKTEpU3YIOIIas MarHUTHBIC

CBO¥iCTBa MaTepuana)?:
a) Tm;

0) A;

B) A'M

r) A/m.



30. Onpenenuth HEU3BECTHYIO YaCTOTY, eciii oOpa3sioBas yactota fo = 100 k11, a Ha sKpane
ocrutorpada moxydeHa cienyromas Gurypa:

a) 100
Kl

6) 50
Kl

B) 200
Kl

r) 300
Kl 1.

0) Ilopsinok mpoBeaeHHs] NMPOMEKYTOUYHONH ATTeCTALMU, MOKA3ATEJIM U KPUTEPUH
OlLlCHMBAHMSA:

[TpomexyTouHas arrecTanus MO JUCHUIUIMHE «DJIEKTPUUYECKHE M3MEPEHUS» BKIIOYACT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00YUYaAIOMIMMUCS 3HAHUMN, U
MPAKTUYECKUE 3aJaHMsl, BBISBIAIONINE CTENEeHb CPOPMUPOBAHHOCTH YMEHUW W BIaJICHUH,
IPOBOIUTCA B (hOpME 3a4eTa C OLCHKOM.

3aueT MpoBOJUTCS B YCTHOM pOpMe 1O TEOPETUUECKUM BOTIPOCAM U 3a]]a4aM.

IToka3aTe/In 1 KPUTEPUH OLEHMBAHUS 3a49€Ta ¢ OIEeHKOM:

— Ha OUEHKY «omauyno» (5 0amioB) — oOy4aromuiicss JODKEH TMOJHO PacKpHITh
colepKaHWE Marepuaisa B OOBEME MpOrpamMMbl AWCHUIUIAHBI, YETKO W TPABWIBHO JaTh
OIIpEIeIICHUs], IPUBECTH J0KA3aTeIbCTBA HA OCHOBE MAaTEMATUYCCKHX M JIOTUYECKHUX BBIKIAJIOK,
M0Ka3aTh HABBIKM MCCIIENOBATEIbCKON JesTeIbHOCTH. OTBET JOJDKEH OBITh CaMOCTOSTENbHBIH,
IIPYU OTBETE MCIIOJIBb30BAHbBI 3HAHUS, TPUOOPETEHHBIE paHee,;

— Ha OILIEHKY «xopowio» (4 Oamna) — 0Oy4arolmMUiCs JTOJDKEH PaCKPBITh COJEp KaHHe
MaTepuaia B OOBbEMe MPOTrpamMMbl IJUCIHUIUIMHBL, B OCHOBHOM IMPaBWJIBHO JaTh OCHOBHBIE
ONpeNeNieHusT W TOHATUS Tpeamera. [lpm oTBeTe MOMyIIEHB HETOYHOCTH, HapyIlIeHa
MOCNEAOBATEIbHOCTh H3JIOKEHUSI, JOMYIIEHbl HEOONbIINEe HETOYHOCTH TMPHU BBIBOJAAX U
UCIIOJIb30BAaHUY TEPMUHOB, MPAKTUICCKUE HABBIKM HETBEPIBIC,

— Ha OLEHKY «ydogremeopumenvho» (3 0amia) — oOydaromuiics JOKEH YCBOUTH
OCHOBHOE cojiepaHne Martepuana. [Ipu oTBeTe ompeneneHUs: M TOHATUS TaHBI HE YETKO,
JOMYIIEHb OIMMOKKM TIPU TMPOMEKYTOUYHBIX MAaTeMaTUYECKUX BBIKJIAJKaX B BBIBOJAX,
NPaKTUYECKHE HABBIKH CIIa0bIe,

— Ha OUEHKY «HeydosremeopumenvHo» (2 0amioB) — 00ydarOMUNCI AEMOHCTPUPYET
3HaHusi He Ooyee 20% TeopeTHYecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIE OIMMOKU, HE
MOJKET MOKa3aTh MHTEIJICKTyalbHble HABBIKH PEIICHUs MPOCThIX 3a7ad. [Ipu oTBeTEe JOMyIICHBI
rpyObie OMMOKK B ONpEACTCHHSX, T0Ka3aTeIbCTBa TEOPEM HE TPOBENEHO, HE JaHBl OTBETHI HA
JOTIOTHUTEIFHBIE  BOMPOCH  MPEMNOJIaBaTeNsi, OTCYTCTBYIOT HAaBBIKM HCCJIEIOBATEIbCKON
NeSITeTbHOCTH;

— Ha OLICHKY «Heyoogremeopumensho» (1 0ann) — He MOXKET NoKa3aTh 3HAHUS Ha YPOBHE
BOCIIPOM3BEICHHS U OOBSICHEHUSI MHPOPMAIINK, HE MOKET TI0Ka3aTh WHTEIUICKTyalIbHbIC HABBIKA
peLIeHHs IPOCTHIX 33a]]a4, OCHOBHOE COJIEpyKaHHe y4eOHOro MaTepuala He pacKphITo.



IIpunoxenne 3
MeTtoanyecKkue yKa3aHusl VISl CTY/ICHTOB N0 BbINOJHEHUIO KOHTPOJILHON padoThI

Mo ITMCIHMIIJIMHE BJICKTpI/I'-IeCK](Ie H3MEPECHUsA

KonrtponbHas pabora sBIsSETCS OJHUM U3 0053aTENBHBIX BUJJOB CAMOCTOSTEILHONW pabOTHI
CTYJICHTOB.

[{enbto KOHTPOJIBHBIX PaboT SBJsIETCS BHIPAOOTKA y CTY/I€HTA HAaBBIKOB CAMOCTOSITENILHOM
paboThl; (hopMUPOBAHHE HABBIKOB PAOOTHI CO CIIEHUAIBHON JIUTEPATYPOl U YMEHHUS TTPUMEHSTDH
CBOM 3HAHMS K KOHKPETHBIM CUTYaLUSIM.

OdopMiieHHe KOHTPOJIBHON PadOTHI 10JKHO COIEPKATh CJIeAyIOUHe MYHKThI:
— THUTYJIbHBINA JIUCT
— JIMCT C 33JJaHUEM

— HEMNOCPEICTBEHHO CaM pacueT C BBIBOAOM (OpMyIl

3ajaum 111 KOHTPOJILHOI padoThI (110 BApHAHTAM)
1. Paccuurtarph 3Ha4eHUs CONMPOTUBIEHUH pe3ucTtopoB R, Ry, R3 MHOTONpenensuoro
IIYHTA JIJIS paCIIMPEHUs IPEIEIOB MAarHUTORJIEKTPUIECKOT0 MUKPOAMIIEPMETPA C TOKOM
MOJIHOTO OTKJIOHEHUs lo, BHyTpeHHUM corpotuBieHrneM Ry .HoBbie npenensl n3aMepeHus TOKOB:

I, buls(lh < I < l3). [Ipussarts paBaeiM 200°N Om (N — HOMep BapuaHTa).

R4 P

Ry
1 T o
L

Puc.1 Cxema MHOrOnpeAenbpHOro aMmrnepMeTpa

No Bap. | lp, MKA | 11, MKA | 12, MA | I3, A
1-5 1 10 1 0.5
6-10 10 50 5 1

11-15 25 100 10 2.5

16-30 50 200 20 5

2. OrmpenenuTs 3HAYCHUS COMPOTHUBIICHUH 100aBOYHBIX pe3ucTopoB Ri, Ry, R3, Ry B
[IENT MHOTOITPEISTFHOT0 MarHUTOAICKTPUIECKOTO BOJIBTMETPA, KOTOPBIH MpeTHA3HAYCH JIJIS

WU3MEpEHUS HANPsDKSHUS B YeThIpeX Juama3onax ¢ epxaumu npeaenamu U;=30 B, U,= 50B,



U;=100B, U,=200B, ecnu TOk 1oTHOTO OTKJIOHEHUs BobTMeTpa paBeH (10+N) MA, a

comporusienue RO =(400+10N) Om.

5 S0B 100 B 200B
L.— a 1 l l

Puc.2 Cxema MHOTOIIpEAEIBHOIO BOJIBTMETPA

3. MocToBble CXeMBbI, IPEAHA3HAUYEHHBIE JUIsl U3MEPEHUS MHAYKTUBHOCTEN KaTyIek L
(c akTUBHBIM COIIPOTUBIIEHUEM R1), ypaBHOBEIIEHbI. 3anucaTh yCIOBUE PABHOBECUS U

OTpeAeNuTh HHAYKTUBHOCTD KaTYyIIKHU L3 U conpoTuBienus pesucropa Ry 1o BapuaHrty.

gl F =
2 )

Puc.3. MocToBEIE CXEMBI I UBSMCPCHUA I/IH,I[YKTI/IBHOCTGI‘/'I N aKTHUBHBIX COHpOTI/IBHeHI/Iﬁ KaTyHICeK

Bapuant R,, OM R3, Om R4, OMm C4, MKD | Ly, M['H
1-15 Puc.3a 100 10(20+N) | 10(50-N) 0,5 -
16-30 Puc.30 12 10-0,2N 20-0,5N - 100

4.MocCTOBBIE CXEMBI, TpeAHA3HAYEHHBIE ISl U3MEPEeHHs eMKocTel C1 KOHJIEHCATOPOB C
noTepsiMU (MIOTEPU YUYUTHIBAIOTCS COMPOTUBICHUAMU R1) ypaBHOBelIeHbI. 3anucarh yCIOBUE
paBHOBecHsI U omnpeaenuTh napamerpsl Ri, C; utg 81, rae 81 — Yroia IUINIeKTPUIECKUX MOTEPh
koHsieHcaTopoB C1. PacueTs! BBIMOTHUTE MPU YCIOBUH, 4TO KOoHeHCAaTOphI Co, C3 1 C4 HE UMEIOT
MOTEePh, MOCTOBAs CXeMa IMUTAETCSI IEPEMEHHBIM HanpshkeHueM ¢ yactoroi T =50 I' (puc.4a) u

=0,5«I'11 (puc.40).

R IC] E‘E
| i | I |
"

|| o

||":3 ] 3
) | — |
1 B, I |

B
o =T *vUG

Puc.4. MocToBble cXeMBI sl ©3MEPEHUSI EMKOCTEW KOHIEHCATOPOB C MOTEPSIMU



Bapuant R,, Om Rs, Om R4, Om C,, MkD Cs, C4, MKD
MKD
1,3,5..ueuetn. | Puc.4a | (50+N) - 10(80+N) - 0,1 0,01(5+N)
2,4,6..uctHblii | Puc.46 | (L00+N) 100 200+5N 0,05 - -




