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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPABICHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Toly Ha 3aceaHuu Kapeapbl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABJICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2027 - 2028
yueOHOM TOJTy Ha 3aceaHuu Kapeapbl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamzanuu B 2028 - 2029
y4eOHOM roy Ha 3acelaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHHUS

IIporokomor _ 20 r. Ne
3aB. kadeapoii C.M. AunpeeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanmu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YIPABICHHS

IIporokomor 20 1. Ne

3aB. kadenpoit C.M.KHz[peeB




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

[enssMu OCBOEHUS IUCHMILIMHBI «DJIEKTPHUUECKUE HU3MEPEHHUS» SBISIOTCS: OOyueHHe
CTYACHTOB BAKHEHIIMM HAy4YHBIM TPHUHIMIAM DJICKTPUYECKHX HW3MEPEHUI  y4UUTHIBas
COBPEMEHHbBIE TEHICHLIUU Pa3BUTHSI SJIEKTPOHUKH, U3MEPUTENBHON U BBIYMCIUTEIbHON TEXHUKH,
UHPOPMALIMOHHBIX TEXHOJIOTUH B CBOeW mpodeccnoHanbHON aestenbHOCTH. OOyueHHe
CTYZAECHTOB COBPEMEHHBIM CpEICTBAM M METOAAM 3JIEKTPUYECKUX H3MEPEHUH, MpOBEICHHIO
HKCIIEPUMEHTOB Ha JICHCTBYIOIIUX OOBEKTaX MO 33JaHHBIM METOJHMKAM, BEIOOPY COBPEMEHHBIX
croco0OB M CPeACTB OOpabOTKU pe3ylbTaTOB IKCIEPUMEHTA C NPUMEHEHHEM COBPEMEHHBIX
UHGOPMALIMOHHBIX TEXHOJIOTUH U TEXHUYECKUX CPEICTB.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

JucuuruinHa DJEKTPUYECKUE W3MEPEHHUs BXOOUT B 00SA3aTENbHYI0 YacTh y4eOHOTo
11aHa 00pa30BaTeNIbHON POrPaMMBI.

Jns  wu3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUINH/ IPAKTUK:

dusnuecKue OCHOBHI MOTy4eHHUS HHPOPMATUT

Teopernueckue OCHOBBI 3JIEKTPOTEXHUKH

Maremaruka

Mertponorus u CpeacTBa U3MEPEHUIN

dusuka

VY4ueOHas - TpaKkTUKa 10 MOJYYCHHIO MEPBUYHBIX NPO(PECCHOHANBHBIX YMEHHHA H
HaBBIKOB, B TOM 4HCJ€ [E€PBUYHBIX YMEHUH M HaABBIKOB HAay4HO-HUCCIIEIOBATEIIBLCKOM
JeSITEIIbHOCTH

VYyeOHasi - 03HAKOMUTEIbHAS IPAKTUKA

[MudpoBsle TexHOIOIMH OOPaOOTKM MH(POPMALMU B aBTOMATU3UPOBAHHBIX CHUCTEMax
yIpaBiIeHUsS

3HaHus (YMEHUs, BJaJIeHUs1), MOJTYYeHHbIE IPU U3yYEHUHU JaHHOW JUCLUILIMHBI OyayT
HEOOXOAUMBI JUISl U3yUSHUS TUCIUIUTIH/TIPaKTHK:

ABTOMaTH3a11s TEXHOJIOTMYECKHX MPOLIECCOB U IIPOU3BOICTB

Kommiekcol Texanueckux cpencts B CAY

ITpon3BocTBEHHAS - MPOEKTHAs MPAKTHKA

TexHuueckue cpercTBa aBTOMaTHU3alUMU U YIIPABIICHUS

TexHnueckue n3mMepeHus u npudopsbI

[Tpou3BoaCcTBEHHAS — IPEAUIIIIOMHAs IPAKTHUKA

[lonrotoBka K  mpoueaype  3allUTbl W Tpoleaypa  3alluThl  BBITYCKHOM
KBAJTM(PHUKAIIMOHHOHN pabOTHI

TexHonOrnuecKne KOHTPOIUIEPHI

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCUHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3yJIbTaThl 00y4YeHHUs

B pesynbTare OCBOEHUS AMCHUIUIMHBI (MOIYNsS) «OJIEKTPUUYECKUE H3MEPEHUs»
oOydJaronuiics 10KEeH 00J1a1aTh CICTYIOIIMMU KOMIIETECHITUSIMH:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIECTCHIITN

VYK-1 CniocobeH oCyIiecTBIsATh NOUCK, KPUTHUECKUI aHAJIN3 U CUHTE3 WHPOPMAallUU, TPUMEHSTh
CHUCTEMHBIN IOAXO0 JJIs1 pCIICHU ITOCTABJICHHBIX 3a1a4

YK-1.1 AHanusupyeT 3a/1auy, BblIeNsAs ee 0a30Bble COCTABIISAIONINE, pACCMATPUBAET
U TpeasiaraeT BO3MOXKHBIE BapHaHTBhl DPELICHUs IOCTABICHHOW 3ajauu,
OILICHHBAasI UX TOCTOMHCTBA U HEJOCTATKU

YK-1.2 Omnpenenser, MHTEPIPETUPYET U paHKUpyeT HH(OpMaAIUIo, TPeOyeMyFO IS
peleHHsI TOCTaBJIEHHOM 33a/1aui; OCYIIECTBIISIET TOMCK HH(POPMALIUN




110 PA3JIMYHbIM THIIAM 3aIlIpOCOB

YK-1.3

I[Ipu oOpabGotke wHPOpManuu omIM4YaeT (GakTel OT  MHEHHUH,
MHTEPIIPETAli, OLEHOK, (POPMHUPYET COOCTBEHHBIE MHEHHUS U CYXKICHHS,
apryMEHTHPYET CBOM BBIBOJIBI M TOUKY 3PCHUS

OIIK-9 Crocoben

BBIIIOJHATL J3KCHCPUMCHTHI 110 3aJJdHHBIM MCETOJUKAM U O6pa6aTLIBaTL

peE3yiabTaThl C MPUMEHCHUEM COBPEMCHHBIX I/IH(i)OpMaHI/IOHHHX TEXHOJIOTHM M TEXHHYECKUX

CpEACTB

OIIK-9.1 BrInonHseT SKCIIEpUMEHTAIIBHBIE UCCIIEN0BAHNS XapPAKTEPUCTUK CUCTEM H
00BEKTOB aBTOMATU3ALIMH 110 3a/IaHHBIM METOMKAM

OIIK-9.2 BriOupaer coBpemMeHHBIE CIOCOOBI W CpeiacTBa OOpabOTKH PE3yJIbTaToOB
HKCIEPUMEHTA

OIIK-9.3 [IpousBoauT 00pabOTKy pe3yabTaTOB »JKCIEPUMEHTa C MPUMEHEHHUEM

COBPEMCHHBIX HH(bOpMaHI/IOHHBIX TEXHOJIOTHH U TEXHUYSCKHX CpCACTB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,7 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeaynutopHas — 0,7 akaJl. 4acoB;

— caMocTosTenbHas pabora — 129,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynutopHast s
KOHTaKTHas paborta E 3 ®dopma TeKyILero
=
B aKaJl. yacax g Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaj. uacax) = A . p Kon
> 3 © | caMoCTOATENBHOM | yCIIeBaeMOCTH U
JUCLUTUTAHBI R £ . | xommeTeHUK
g £ paboTsl MIPOMEKYTOYHOM
nmab. | mpakT. | 33 ATTeCTallNH
Jlek. s < 11
3aH. 3aH. | O &
1.  OCHOBBI  DIEKTPUUECKHX
U3MEpPEHUI
CamocrosTensHoe VK-1.1
11 Mertponornyeckue u3yueHue y4eOHOH . -
OCHOBEI I/I3Me§eHI/H?I 6 yJII/ITepa'i/prI Yerneiii onpoc OIIK-9.2,
’ OIIK-9.3
KOHCIIEKTA JICKI[HH
CamocrosTenpHoe
u3ydeHue yueOHol | YcTHIH onpoc VK-1.1
1.2  DHeKTPOTEXHUUECKHE 12 TUTEPaTypPHI, TectupoBanwue, OITK 9 é
U3MEPUTEIbHBIE TIPHOOPEI MOJrOTOBKA K JlaGopaTopHas OIK 9' 3’
na0opaTopHBIM pabora '
3aHATHUSM
3
CamocTrosTenpHoe YCTHBII onpoc
1.3 DIEKTPHUECKHE HsvieHIe VaeOHoi JlaGopatopHbie YK-1.1,
U3MEPUTEIIbHBIE 12 yJ':II/ITe azq o paboTsl, OIIK-9.2,
npeobpazoBaTesn patypel, KontposbHast OIIK-9.3
KOHCIIEKTA JICKLIUH
pabora
CamocTosTenbHOe .
H3VUGHHE VICOHOI VYcTHBI onpoc
14 Uzmepenue y;me azq o JlaGopatopHsbie YK-1.1,
SJEKTPUIECKUX  BEJMUYWH: 0,5 2 12 HOM(I:TO;IEM’( paboTHl, OIIK-9.2,
TOKa, HaMpsDKeHUS, 3.].C. KonTponbhas OI1K-9.3
71a00PaTOPHBIM
pabora
3aHATUSIM
Wroro no pazaeny 0,5 2 42
2. U3mepeHume  mapameTpoB
SJIEKTPUIECKUX Hemneil
2.1 OcHOBHBbIE TIOHATHS.
OO0mue CBEJICHUS 00 CaMOCTOSITEIbHOE VK-1.1,
JJIEMEHTaX nemnei.| 3 14 |u3ydenue yueOHoM| VYcTHBIN onpoc OIIK-9.2,
H3mepeHue CONpOTHBICHUS JUTEPATyPhI OIIK-9.3
HOCTOSIHHOMY TOKY




2.2 U3mepenme EMKoCTH,

o CamocrosTensHoe .
WHIYKTHBHOCTH, B3aUMHOM .| VYcrasri onpoc,
U3ydcHHe y4eOHOMH
HUHIYKTHUBHOCTH. HTEDATYDbL Jlab6opaTopHble VK-1.1,
Uzmepenue MOIITHOCTH. 1 20 PATYPEL, padoThI OIIK-9.2,
MOATOTOBKA K
MocroBbIe METOIbI IIposepka uHx. OIIK-9.3
1a60PaTOPHBIM .
U3MEpEHHS napameTpoB 3a7aHui
. 3aHATHUSIM
emnei.
Hroro no pasgeny 1 34
3. H3mepeHue  MarHMUTHBIX
BEJINYUH
3.1 MarsuTtHbIe
npeoOpa3oBaTeu:
CamocrosTensHoe
HHAYKIHOHHBIC, U3ydcHHe y4eOHOM
TraJIbBAHOMAarHUTHBIE, y;HTe aqu o VYcTHbIH ompoc, YK-1.1,
MarHUTOPE3UCTHBHBIC. 1 18 PATYPEL, JlaGopatopHbie OIIK-9.2,
MOATOTOBKA K
H3mepeHue  MarHUTHOTO paboTbI OIIK-9.3
1a60PaTOPHBIM
[IOTOKA B TOCTOSHHOM H
3aHATHSM
MEPEeMEHHOM  MarHUTHOM
noJe.
3.2 N3mMepeHne MarHUTHBIX CamocrosrensHoe | YCTHBIN onpoc VK-1.1,
XapaKTePUCTUK MAarHUTHBIX 0,5 15 |u3yuenue yueOHoii| KouTponbHas OIIK-9.2,
MaTepHaJoB JIUTEPATypPhI pabora OIIK-9.3
Wroro no pazneny 1,5 33
4, DnexTpUYecKHue H3MEpeHHs
HEIIEKTPHUUECKUX BETNUUH
41 OOmue MOJOXKESHUS.
UyBCTBUTENBHBIE JIEMEHTHI CaMoCTOSITEIbHOE VK-1.1,
" npeoOpazoBaTesu: 0,5 8 |usyucHwue yueOHOM| VYCTHBIN ompoc OIIK-9.2,
peocTaTHble, UHAYKTHBHBIE, JIUTEPATypbl OIIK-9.3
TpaHchopMaToOpHbIE.
CaMocrosTensHoe .
4.2 TenzomeTpuyeckue svierie VaeOHoi VYcTHBIA ompoc
WU3MEpPEHHS " yJ':II/ITe azq o JlaGopatopHsbie YK-1.1,
npeoOpa3oBaTeIm. 0,5 12,4 paTypeL, paboThI OIIK-9.2,
. MOATOTOBKA K
VYerpoiicTBa HU3MEpEHUS KonTponbhas OIIK-9.3
neopMaluii U ycHIuit N1abopaTopHLIM pabota
) 3aHATHSM
HWroro no pazneny 1 20,4
Hroro 3a cemectp 129,4 320
Wroro no nucuuminne 4 129,4 3a4eT C OLIEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst  peanuzanuu  MPEAyCMOTPEHHBIX  BHIOB  y4eOHOM pabOTBI B KayecTBe
00pa3oBaTebHBIX TEXHOJOTUM B MPENOJAaBAHUM AUCHUIUIMHBI «JIEKTPUUYECKUE H3MEPEHUS»
HCITOJTB3YIOTCS

TpamuimonHeie 0O0pa3oBaTeNbHBIE TEXHOJIOTUH — WH(DOpPMAIIMOHHAS JICKIHS (BBOHAS
JIEKIIMS, T/I€ AAeTCsl IEPBOE MPEACTABICHUE O MPEIMETE U 3HAKOMCTBO CTYACHTOB C HA3HAYCHUEM
U 3aJja4yaMU Kypca); JIeKLIUU — KOHCYJIbTAIluU, U3JI0’KEHHE HOBOTO MaTepHalia COMPOBOKIACTCS
MMOCTAaHOBKOM BONPOCOB W JHCKYCCHHM B TIOMCKaX OTBETOB Ha 3TH BOIPOCHI; JabopaTOpHBIE
paboTHI.

TexHomoruu mpoOIeMHOr0 OOy4YeHHS — MPOOJEMHBIC JEKIMH SIBISETCA PE3yJIbTaTOM
YCBOCHHUS TIONYyYECHHOW HWH(OPMAIIMM TOCPEACTBOM IMOCTAHOBKU MPOOJIEMHOTO BOMpoca U
MOMCKAa IIyTeH ero pemieHus; JadopaTopHbie pPabOThI € MCIOJIB30BAaHUEM IPOOIEMHOTO
oOydeHune, KOTOPOE 3aKITF0YAETCSl B CTUMYJIUPOBAHUU CTYJICHTOB K CAMOCTOSITEIIBHON «T00BIUe)»
3HaHWH, HEOOXOAMMBIX JIJISl pEIICHUSI KOHKPETHOM MTPOOJIEMBI.

NubopMannoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTebHBIC TEXHOJOTHH — B  XOJe
MPOBEJCHUS JIEKIMOHHBIX 3aHITHI MPEAyCMaTPUBAETCS HCIIOJIB30BAHUE OSJIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO0 MaTepuaia (JeKIMU-BU3yalIu3alliu), UCTIOIb30BaHue VIHTepHET pecypcoB
JUTSI TPOMEKYTOUYHBIX aTTECTAIMI U TPOBEPKU OCTATOYHBIX 3HAHUN

JICKITMOHHBIN MaTepua 3aKperuisIeTcss B XOJe JIA0OpaTOPHBIX pPabOT, HAa KOTOPBIX
BBITIOJTHSIOTCS TPYIIIOBBIC MU MHIUBUAYAIbHBIE 3a/IaHUS 110 IPOWIEHHON TeMe.

CamocrosiTenbHasi paboTa CTUMYJIUPYET CTYJIEHTOB K CaMOCTOSITEIbHOW MpOopaboTKe B
MPOLIECCE BBIMOJIHEHUS KOHTPOJBHBIX paboOT, a Takke B Mpolecce MOJATOTOBKU K YCTHOMY
OTPOCY, TECTUPOBAHHUIO U UTOTOBOM aTTECTAILIUH.

B xoze npoBeneHus JEKIIMOHHBIX 3aHATHI MTpelycMaTpUBaETCS:

-MCTOJIb30BAaHUE DJIEKTPOHHOTO JIEMOHCTPAIMOHHOTO Marepuaia I0 COBPEMEHHOMU
MU3MEPUTENIbHON TEXHUKE;

-MCTOJIb30BAHUE YJICKTPOHHBIX YICOHHKOB MO OT/IETHHBIM TEMaM 3aHATHH;

-BCTPEUM C MPEJICTaBUTENISIMHM MPOEKTHBIX U oOcmykuBawomux mnpennpustuii: [TAO
«MMK», OO0 «OCK», 3A0 «KoncOM CKCy»; npennonaraemelie TeMbl -BcTpeu: «IHHOBauu B
00J1aCTH  KOHTPOJIbHO-U3MEPUTEIBHON  TeXHUKW», « HTeIeKTyanpHble  MeXaTpOHHBIE
CHCTEMBI;

-aKTUBHBIC W HMHTEPAKTHBHBIE (POPMBI OOy4YEHUs: BapUATHUBHBIA OINPOC, TUCKYCCHH,
YCTHBI OMpOC, KOHTPOJIbHAasg paboTa, TECTOBBIA OMPOC, WHAMBUAyAIbHAs «3alUTa»
1abopaTOPHBIX PabOT U T.JI.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aKoIMXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1.Apramonos 0. C. DnekTpuueckue uaMepeHus : yueOHo-MeToauueckoe nocoodue / 1O.
C. ApramoHnoB, B. B. I'pebennukoBa. - Marauroropck : MI'TY, 2012. - 1 37eKTpoH. ONT. TUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/4. - Tekcr
JJIEKTPOHHBIN.

2. Myxanus JI. I'. CxeMOTeXHHKA H3MEPUTEIBHBIX YCTPOUCTB | yuebHoe mocooue / JI. T
Myxanun ; Myxanun JI. I'. - 4-e u3g., crep. - Cankr-IlerepOypr : Jlans, 2022. - 284 c. -
PexomengoBano YMO mno oOpa3oBaHuio B 00JacTd HPUOOPOCTPOCHHS U ONTOTEXHUKH B

Ka4yecTBEe y4eOHOT0 IOCOOUs ISl CTY/IEHTOB BBICIIHUX yYEOHBIX 3aBEICHHIA, 00yJaIOIIMXCs IO



https://host.megaprolib.net/MP0109/Download/MObject/4

HampaBieHuio noaArotoBku «lIpubopoctpoenue» u crnenuansHocTd «lIpubopocTpoenuey. -
Kaura w3  kommeknuu  Jlamp - MHkeHepHo-TexHmueckwe  Hayku. -  URL:
https://e.lanbook.com/book/205958. - URL.: https://e.lanbook.com/img/cover/book/205958.|pg. -
ISBN 978-5-8114-0843-6.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

l.I0ummapes B. 1O. Texuuueckue wusmepeHus u npubopsl : yuebnuk / B. IO.
[ummapes. - M. : Akagemus, 2010. - 384 c. : un., rpad., cxemsl, Taba. - (Beicmee mpod.
oOpa3oBaHue : ABTOMaTH3alUs U yIIpaBiieHue). - TEKCT | HEMOCPEICTBEHHBIM.

2.XpomouH, I1. K. Drnekrporexuuueckne u3MepeHus . YueOHoe mocobue / XpomMouH
[LK. - 3. - Mocksa : U3nparensctBo «DOPYMy, 2022. - 288 c. - (Cpennee mpodeccnoHanbHOe

obOpasoBaHmue). - Cpennee npodeccruoHaabHOe oOpasoBaHmUe. - URL:
https://znanium.com/catalog/document?id=423488. - URL:
https://znanium.com/cover/1949/1949037.jpg. - ISBN  978-5-00091-462-5. - ISBN

978-5-16-104040-9. - ISBN 978-5-16-013119-1.

3. Boneros, A.C. Metponorust 1 u3MepuTeibHas TEXHUKA: DJIEKTPOHHBIE CpPEACTBA
U3MEPEHUH AIIEKTPUUYCCKUX BEJHYUKH © yaeOHoe mocodue s cro / Boneros Anekceit Cepreeud,
Hesnaxun J{mutpuii CepreeBuu, CrenanoBa Enena AnekcannpoBHa ; A. C. Boseros, 1. C.
Hesnaxun, E. A. CrenanoBa. - MockBa : IOpaiit, 2023. - 103 c. - (IlpodeccronanpHoe
oOpaszoBanue). - URL: https://urait.ru/bcode/518039 ():[aTa obpamenns: 29.09.2023). - URL:
https://urait.ru/bcode/518039. URL:
https://urait.ru/book/cover/COED04D5-3619-4059-8C30- AFA797519OE9 - ISBN
978-5-534-10717-3.

4. DneKTpOTeXHUKA U 31eKTpoHHUKa B 3 T. ToM 3. OCHOBBI 3JIEKTPOHUKH U SJIEKTPUUECKUE
u3MepeHus . ydeOHMK W mpakTukym it By3oB / D. B. Kysuenos, E. A. Kymukosa, I1. C.
Kynbruacos, B. I1. Jlynun ; mog obmeit penakuueit B. I1. Jlynuna. - 2-e u3z. - Mocksa : FOpaii,
2023. - 234 c. - (Boicuiee oopazosanue). - URL: https://urait.ru/bcode/511661 (nata oOpareHus:
29.09.2023). - URL: https://urait.ru/bcode/511661. - URL.:
https://urait.ru/book/cover/7E8199C1-6CAS5-4805-ADA8-909A3B674AEG. - ISBN
978-5-9916-8414-9.

5. Atabekos, I'. . OcHoBBI Teopuu neneid : yueOHuk s By3oB / I'. M. AtabGekoB ;
AtabekoB I'. U. - 7-e u3x., crep. - Cankr-IlerepOypr : Jlanb, 2022. - 424 c. - Kuura U3 KoJUIeKIUN
Jlanp - Umxenepuo-rexunueckue Hayku. - URL: https://e.lanbook.com/book/256100. - URL:
https://e.lanbook.com/img/cover/book/256100.jpg. - ISBN 978-5-507-45036-7.

6. wumogr, O. B. TexHuveckue cpejcTBa aBTOMATHU3AMHA W YIpPaBIeHUS . YdeOHOE
noco6ue / [umos O.B. ; HanpioHaneHbli nccaen0BaTebckuii MOpIOBCKHUiT rOCyAapCTBEHHBIIH
yauBepcuter uM. H.UII. OrapeBa. - 1. - MockBa : OOO «Hay4yHO-u31aTeNbCKUI LEHTP
NH®PA-M», 2022. - 396 c. - (Boiciiee oOpa3oBanue: Marucrparypa). - BO - bakanaBpuart. -
URL: https://znanium.com/catalog/document?id=423226. - URL:
https://znanium.com/cover/1948/1948191.jpg. - ISBN  978-5-16-010325-9. - ISBN
978-5-16-102275-7.

B) MeTonuyeckue ykazaHus:

1. BonnmapeBa A. P. Dnekrpuyeckue H3MEpeHHs . TpakTHKyM [ans By3oB| / A. P.
bonpapeBa ; Maruuroropckuii roc. Texunueckuii yH-T um. I'. M. Hocosa. - MarnuTtoropck :
MI'TY um. I'. . Hocoga, 2022. - 95 c. - bubnuorp.: c. 95. - TeKCT : HEenoCpeICTBEHHBIH.

r) [IporpammHoe obecneuenue u UHTepHeT-pecypcebi:


https://e.lanbook.com/book/205958
https://e.lanbook.com/img/cover/book/205958.jpg
https://znanium.com/catalog/document?id=423488
https://znanium.com/cover/1949/1949037.jpg
https://urait.ru/bcode/518039
https://urait.ru/bcode/518039
https://urait.ru/book/cover/C0ED04D5-3619-4059-8C30-AFA7975190E9
https://urait.ru/bcode/511661
https://urait.ru/bcode/511661
https://urait.ru/book/cover/7E8199C1-6CA5-4805-ADA8-909A3B674AE6
https://e.lanbook.com/book/256100
https://e.lanbook.com/img/cover/book/256100.jpg
https://znanium.com/catalog/document?id=423226
https://znanium.com/cover/1948/1948191.jpg

IIporpammHoe o0ecnieueHue

Haumenos Ne orosopa Cpox neicTBust JIMLIEH3UU
agne [10 B

MS Office [Ne 135 or BeccpouHo

2007 17.09.2007

7Zip CBOOOJTHO OECCPOYHO

CoDeSys |cB0001HO 0OCCCPOUHO

FAR ¢BOOOIHO OCCCPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xkypca

CchlUIka

0a3a NAHHBIX ITATEHTHOTO

https://www.orbit.com/

HoucKka - 0a3a  JTaHHbBIX
WNnpopmanronHas
cucrema - HopmarusHble

IIPaBOBLIC aKThI,
OpraHru3aliiOHHO-PaCIIOPA
JAUTCIBHBIC JOKYMCHTEI,

https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?
ysclid=lujknksfy724757053

MexaynaponHas
pedeparuBHast u
MMOJTHOTEKCTOBAS

https://www.nature.com/siteindex

MexynapoaHas Oaza
IMOJIHOTEKCTOBBIX

http://link.springer.com/

Poccuiickas
['ocyngapcTBeHHAas

https://www.rsl.ru/ru/4readers/catalogues/

®enepanbHOE
roCyIapCTBEHHOE
OI0JDKETHOE  YUPEIKJICHHUE

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

DNeKTpOHHAs 0a3za
NEePUOANUECKUX M3TaHUN

https://dlib.eastview.com/

NudopmannonHas
cucremMa - bank nmaHHBIX

https://bdu.fstec.ru/?ysclid=lujkaqy7cnw630508962

ONEeKTPOHHBIE  peCcypChl
oubmuoreku MI'TY  wum.

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

[TouckoBast cucrema
AKazemMust Google

URL: https://scholar.google.ru/

Hanumonanbuas
MH(}OpPMallMOHHO-aHAJIUTH
qyecKast cucTema —

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



https://www.orbit.com/
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://www.nature.com/siteindex
http://link.springer.com/
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://dlib.eastview.com/
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://host.megaprolib.net/MP0109/Web
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIIUIIHHBI (MOTYJIs1)

MaTepHanLHo-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:

1. VueOHble aymuTOPUH JIJIS POBEACHUS 3aHATHN JICKITMOHHOTO THTIA
MynsTUMEIHITHBIE CPEICTBA XPAHCHUS, TIEpeayd U MpeacTaBicHus uHopmamuu, a.

2. YuebHas aymuTopHus UIsI TpOBeAeHHMS JabopaTOpHbIX pabot: mabopaTopus

ANEKTPUYECKUX U3MEPEHUI

JIaGopaTopHble YCTAaHOBKH, M3MEPHUTEIbHBIC TPUOOPHI IS BBITOIHEHHS JIA0OPATOPHBIX

pabor (a. 454, 444):

BosibT™METp B7-36 — 1 1ut;

BosbT™METp B7-38 — 1 1mit.;

BosnbT™MeTp BP-11 — 3mit.;

ocuuuiorpag C1-112 — lmr.;

nabopaTopHbIii cTeH ] «M3ydeHne XapaKTepUCTHK TPAH3UCTOPOBY;

nabopaTopHbIi cTeH 1 «/laTurku TexHOoIorndeckoi napopmanumny, 1 TH;
nabopaTopHas ycraHoBka «Omnpenenenue napametpos [1-perymsaropay;
nabopaTopHas ycraHoBka «Omnpenenenue napametpos [THU-perynsatopay;
nabopaTopHslii cTeHn «/uddepennpanbHo-TpaHCPOPMATOPHBIN TPE0OpPa30BATENbY;
nabopaTopHslii cten] «M3mepenue nedopmannii TEH30pE3UCTOPAMUY;
[Mepconanbhbie KoMITBIOTEPHI ¢ TakeToM MS Office, Beixomom B IHTEpHET U ¢ 10CTYIIOM

B 3JICKTPOHHYIO I/IH(1)OpMaI_[I/IOHHO'O6pa3OBaTeHLHy1-O Cpeay YHUBCPCUTCTA

3. [lomereHus 17151 CAMOCTOSITENIBHOM pabOThI 00YYaArOIIHXCSI
[Mepconanbhbie KoMITbIOTEPHI ¢ makeToM MS Office, Beixomom B IHTEpHET U ¢ 10CTYIIOM

B JJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeIbHYI0 cpey yHUBepcuTeTa (a. 448)

4. Y4eOHble ayTUTOPUU JUIsl TPYIIOBBIX U MHAWBUYAbHBIX KOHCYJIbTALUN, TEKYIIETO

KOHTPOJIA U IPOMCEIKYTOUYHBIX KOHCYJ’IBTaHI/Iﬁ

Jlocka, MyIbTHMEIMHHBIN TPOEKTOP, 3KpaH (a. 450, 454)
5. Tlomemenue st XpaHeHUS W TMPOPHIAKTHUECKOTO OOCIYKUBAHHS Y4eOHOTO

000pyI0OBaHUS

Cremutaxu Ui XpaHEHUs y9eOHO-METOANIECKU I JoKyMeHTaImu (a. 445)



Hpunoxenne 1
Y4eOHo-MeTOAUYECKOE o0ecTIedeHre CAMOCTOSATeIbHOM padoThl 00y4aloIIuXCs

[To nucrumuinHe «QNeKTpUYecKue U3MEPEHUS» MPEeyCMOTpeHa ayTMTOpHAs U BHEAYAUTOPHASI CAMOCTOATENbHAs paboTa 00y4yaronnXxcs.
AynuTopHas caMOCTOSITeNIbHAsS paboTa CTYICHTOB MPEIOoJaraeT BEIMOTHEHHUE U 3alIUTY JJA00OPaTOPHBIX padoT, pelIeHre KOHTPOIBHBIX 3a/1a4.

Ilepeyennb Bomnpocs! k 3amure

J1a00paToOpHBIX padoT

1. Onpenenuth noHsATHA: (PU3UYECKas BEIMYMHA, U3MEPEHUE, U3MepsIeMas
BEJIMYHUHA.

2. OnpenenuTh NOHATHS: SHEPTeTUICCKUE U TTapaMeTPHUICCKHUE BEITNIMHBI,
MIPOCTHIE U COCTABHBIC; MPUBECTH IMPHUMEPBI.

3. OnpenenuTh MOHATHS: €IUHUIBI (U3NYSCKUX BEIMYWH, CPEICTBA U
METO/Ibl U3MEPEHUH, pe3yNbTaT U3MEPEHHUS; IPUBECTH MPUMEPHI.

[ToBepka 4. OOBSCHUTH CYTh METOJA CpaBHEHUS; IMPHUBECTH MPUMEPHI METOJI0B
aMIIEpMETPOB, CPaBHEHHS.
BOJITMETPOB 5. OOBACHUTDH MOHATHE: MEpA, IPUBECTH MPUMEPHI MEP.
6. OOBACHUTh NOHATHE: W3MEPUTENbHBIM MpeoOpa3oBaTeslb, BHJIBI
npeoOpazoBaTenei.

7. OOBACHUTDh TMOHATHE: M3MEPHUTEIbHBIH MpHOOp; KiIaccupuKaus
WU3MEPUTENBHBIX IPHOOPOB MO CTPYKTYPHOMY MTPHU3HAKY.

8. IlpuHuMn  ecTBUS ~ MAarHUTORJIEKTPUYECKOTO  M3MEPHUTEIHHOIO
MeXaHU3Ma

1. KakoBbl mNpUHIUINB JACUCTBUS U KOHCTPYKTHBHBIE OCOOEHHOCTH
MU3MEPUTEIBHOIO TOKOBOTO ITYHTA U JENUTEIS HAPS)KEHUN?

2. KakoBbl MpUHIMIBI JCUCTBUS W KOHCTPYKTHBHBIE OCOOEHHOCTH
TpaHcopmaTropa Toka U TpaHchopMaTopa HaNpsKEHU?
JlaTunku Toka 3. KakoBbl nIpUHIMMIBI JEHCTBUS M KOHCTPYKTHBHBIE OCOOEHHOCTH
U HanpsHKEHUS WHTETPAJIBHBIX TaTYNKOB TOKA U HAIIPSKEHUA?

4. Kakrie OCHOBHBIE TIOTPEIIHOCTH €CTh Y JIATYMKOB TOKA W HANpsKEHUs,
KAaKOBBI MX IPUYUHBI U IIyTU CHU)KCHUA?

5. KakuMu TeXHUYECKUMH XapaKTePUCTUKAMH JTOJDKHBI 00J1a1aTh JATYUKH
TOKA JIJIS1 CHMDKEHUS TOTPEIIHOCTEN U3MEPEHUS




Ilepeyennb

J1a00paToOpHBIX padoT

Bomnpocs! k 3amure

6. KakuMu TeXHHYECKUMU XapaKTCPHUCTUKAMU NOJI’KHbBI O6J'Ia,I[aTI> JaTYUKH
HAIMpPsKCHUA OJ11 CHUKCHUA HOI‘pGHlHOCTGfI HU3MCPCHUA

7. Kakne wu3 pPaCCMOTPEHHBIX  JATYHUKOB 06J'Ia,[[aIOT
TCXHUYCCKUMU XaPAKTCPUCTUKAMU 1 HO‘-IeMy?

HaWuJIydllnuMHU

H3mepenne 4acToTsl ¢
MTOMOIIBIO
AJIEKTPOHHOTO
ocmmiorpaga

1. 310UTh CyTh OCHOBHBIX METOJIOB U3MEPEHHUS YACTOTHI.

2. HapucoBarh cXeMy UW3MEpPEHHS YacTOTHl  OCHULIOTPadUICCKUM
METOJIOM JIMHEUHOU pa3BEPTKHU.

3. M3I0XHUTh METOJUKY TOJCYETa HEM3BECTHONW YaCTOTHI MPU CPAaBHEHUU
yacToT 1o ¢urypam Jluccaxy.

4. HapucoBaTh CXeMmy Uil CPaBHEHMsI 4acTOT MPHU KPYrOBOW pa3BEpTKE U
METOJMKY OINPEACIICHNS] HEU3BECTHOM YaCTOTBHI.

Hccnenosanne mocra
HOCTOSIHHOT'O TOKA

1. B 4ém paznuune Mex1y NacCUBHBIM U HarpyXKEHHBbIM MOCTaMu?

2. Urto Ha3bpIBaeTCA YyBCTBUTEIHLHOCTHIO MOCTA?

3. OT yero 3aBUCHT YyBCTBUTEIHHOCTH TACCHBHOTO MOCTa?

4. Kak onpeaenuTb 4YyBCTBUTEILHOCTh HArPYKEHHOTO MOCTa?

5. Ilycte 3amanHbl compoTuBieHHWe Iuieda R u ero usmenHenue AR,
BHYTPEHHEE CONPOTUBJICHHE M TOK IIOJHOIO OTKJIOHEHus ykaszartens M.
OcTranbHbple IUIEYM MOCTa MOXHO BBIOMpPATh MPOU3BOJIbHO. Kakumu oHU
JIOJDKHBI  ObITh, 4YTOOBI TpPU JaHHOM 3HadyeHHMH AR u HeusMeHHOM
HANpsDKEHUU MCTOYHMKA NUTAHMS IMOJIyYUTh HauOOJblllee OTKIOHEHUE
CTpEJIKHU yKa3aTeis?

N3MepeHne MarHuTHOM
WUHIYKIHH
ITOCTOSTHHOTO
MarHMTHOTI'O TOJIS C
ITOMOIIBIO
U3MEPUTEIIBHON
KaTyIIKH

1. HapucoBaTh 3CKH3bI TEPBUYHBIX 3TAJOHOB MAarHUTHOM WMHIYKIIUH M
MarHUTHOTO TIOTOKA.

2. BeiBectn popmyny 3.14.c., uaaykrupyemoii B UK mipu e€ BHeceHun B
MarHuTHOE TOJI€.

3. OnpenenuTs OXKHIAEMYIO TOJApHOCTH 3..c. MK mpu e€ BHeceHWHW B
MarHuTHOE TOJI€.

4. Hanucate Qopmyny Ajid onpeaeneHus HanpsHKEHHOCTH MarHUTHOTO
nosist ¢ nomonibro UK.

5. BeiBectu dhopmyny mis onpeneneHus d¢dextuaoro ceuenus: NK.

6. BeiBectu  dopmyny s ompeneneHus uyyBcTBUTenbHOCTH WK kK
M3MEHEHUIO0 MArHUTHOTO IOTOKA.




Ilepeyennb

J1a00paToOpHBIX padoT

Bomnpocs! k 3amure

7. BoiBectu  dopmyny Uil U3MEpEHUs MAarHUTHOTO IOTOKa B
CHHYCOUJIaJIbHOM MarHuTHOM II0JI€E.

8. Harmucate Qopmyny nans omnpeneiaeHus HanpsDKEHHOCTH MarHUTHOTO
OJISl B LICHTPE KaTyLIKH [ enbMromipLa.

9. ChopmynupoBaTh  yCIOBUS  yBEIWYEHHS]  UYyBCTBUTEIBHOCTH K
M3MEHEHUIO0 HHAYKIMHU cXeMbl ¢ UK 1 HHTErpatopoM HanpsiKeHUs.

10. ChopmynupoBaTh  yCIOBUS  YBEIMUYEHUS UyBCTBUTEIBHOCTH K
M3MEHEHUI0 HHAYKIMU cxeMbl ¢ MK 1 uHTErpatopom Toka.

JlaTyuKu MarHUTHOTO
oA

1. KakoB mnpuHIun paboTbl TEpPKOHA, OCHOBHBIE MpPEHMYIIECTBA H
HEIOCTAaTKU TaKHUX JTaTYUMKOB?

2. KakoB npuHIun paboTsl 1aTYMKOB X0JJIa, OCHOBHBIE MIPEUMYIIIECTBA K
HEIOCTAaTKU TaKUX JaTYUMKOB?

3. KakoB npunIun paboTsl MarHUITOPE3UCTOPOB, OCHOBHBIE MPEUMYIIIECTBA
Y HEJOCTATKH TaKUX JATUYUKOB?

4. OnuiuTe O0IIYI0 CTPYKTYPY JaTYUKOB MAarHUTHOTO TIOJISA?

5. HazoBuTe quana3oHbl M3MEPEHUS] MAarHUTHBIX TOJIeH JaTYMKOB XO0JUia U
MarHuTOpPe3uCTOPOB?

6. KakoBa npenmnouytutenbHa 00J1aCTh TPUMEHEHUST KaXIOTO U3 JTaTIYMKOB,
IpeJICTaBICHHBIX B JJAbOpaTopHO paboTe?

Hsmepenune
nedopmaruii
ITOMOIIIBIO
TEH30PE3UCTOPOB

1. Yro Takoe TeH309yBCTBUTEIHHOCTh MaTepraa?

2. Kak 3aBHCHT T€H304YBCTBUTEIBHOCTh HAKIIEEHHOTO TEH30PE3UCTOPa OT
€ro KOHCTPYKIIMM U MaTepuajia CBA3YHOIIEro?

3. Kak, 3Has OTHOCHTENHHOE U3MEHEHUE CONPOTUBICHUS TEH30PE3UCTOPA,
HAWTH €r0 OTHOCHUTEIBHOE yIUTHHEHUE?

4. Omnpenenutsb MOHATH: cuia, fedopMalivs, HampsHKEHHE.

5. OnpenenuTs MOHATHUSA: MOYJb YIIPyrocTy U kKoagduiment [lyaccona.

6. Uemy paBHBI MOIyTb yripyroctu u ko3¢ dunuent [lyaccona mis cramu?

7. Kak, 3Has nedopmariiio CTEpKHsI, OMPENETUTh YCUIINe, ACHCTBYIOIIEE
Ha CTEP>KEHb?

8.Kak m dyem wu3meputh KOIPOUIMEHT TEH30YYBCTBUTEIHLHOCTH
TeH30pe3ucTopa’?




IIpumep BapnaHnTa KOHTPOJILHOM padoThl Nel

1. U3mepenue HanpsikeHus Tpeyroynbnoi popmsl (ka =1,33; kd = 1,25) ocymiecTBisercss TMKOBBIM BOIBTMETPOM. OTIpeIeuTh CPeTHEBBIIPIMICHHOE U
3¢ exTUBHOE 3HaUCHHE U3MEPSEMOTr0 HAMPSKEHHUS, €CIIH B Ipoliecce U3MepeHus BoJIbTMeTp nmokazan 110 B.

2. VI3amepeHne HaNpsHKEHUS B BUJIE TIOCIEI0BATENBHBIX UMITYJIECOB T=5Mc; T=100Mmc
(ka =kd = 1/7k3) ocymmecTssiercs: BOMbTMETpoM 3 PEKTHBHBIX 3HAYCHHIT. OMPEACIUTS CPEIHEBBIIPIMICHHOE 3HAYCHHE H3MEPSIEMOT0 HAMPSDKCHHS 1
OTHOCHTEJIbHYIO MOTPEUTHOCTh H3MEPEHHS, €CITU B MPOLIECCEe U3MEPEHUs BOIBTMETp mokaszan 250 B.

3. BeiBectu dpopmyny st onpenenenus 3G(GEeKTUBHOTO U CPETHEBBINPSAMICHHOTO HAPsDKEHUs U onpenenuts 3HaueHust Ka u K¢ s curnana,
3a/1aHHON (POPMBL.

IIpumep BapuaHTa KOHTPOJIbHOI padoThl Ne2

1. PaccunrtaTh 3HaUCHHE CONMPOTUBIICHUI PE3UCTOPOB IIYHTA JUIS PACIIUPEHUS MPEIETIOB MAaTHUTOIEKTPUIECKOT0 MHJUTHAMIIEpPMETPa ¢ TOKOM
IOJIHOTO OTKJIOHEHUs lo, BHyTpeHHUM conpoTuBiieHHeM Rg 10 3Hauenus |. CnenaTth BbIBOJ GOpMyIIbl 11 onpeaeneHus Ry,

2. OmpenienuTh 3HaYeHHE 100aBOYHOTO COMTPOTHBIICHUS ISl PACIIMPEHUS TIPEIETIOB MArHUTORJIEKTPUIECKOTO BOJIBTMETpA € TipeaeoM u3meperns Ug n
Ro ans pacmpenus npeaenoB usmepenus 1o U.

3. Paccumnrarh 3Ha4ueHUs CONPOTUBIICHUI pe3ucTopoB R1,Ry, R3 MHOTOMpenensHOro IIyHTa 7Sl paCIIMPEeHUs TIPEAETIOB MAarHUTOAIEKTPHYECKOTO
MHKpOaMIIepMeTpa ¢ TOKOM HOJHOTO OTKIOHeHHS lg, BHyTpeHHHM conpoTuBieHneM Ro .HoBsie mpemenst u3mepenns TokoB: Iy, b uls (I1 < I, < I3).

[punsats paBabiM 200-N Om (N — HOMep BapuaHTa).
Ry
]

R

R Ry
*~— T -+
i I | &7

2

1

4. OnpenenuTh 3HAUYEHHUS CONPOTUBIICHUH 100aBOYHBIX pe3ucTopoB Ri, Ry, R3, R4 B e MHOTONIpE1eIbHOTO MarHUTOAIEKTPUUECKOTO BOJIBTMETPA,
KOTOPBIN MPpeTHA3HAYCH JIUIS H3MEPEHUS HANPsDKEHUS B YeThIpeX Juara3zoHax ¢ Bepxaumu npenenamu U;=30 B, U,= 50B, U3;=100B, U4=200B, eciu Tok
HIOJTHOTO OTKJIOHEeHus BosibT™MeTpa paBeH (10+N) MA, a conporusnenne RO =(400+10N) Owm.

[ 30]31 50]31 lﬂﬂﬂl 200 B




5. OnpenenuTs CONPOTUBIIEHUS IIYHTUPYIOIET0 U JOOABOYHOI'O PE3UCTOPOB, KOTOPbIE HEOOXOAMMO NOJKIIOUNUTh K MAarHUTORJIEKTPUIECKOMY
MILTHAMIIEPMETPY ¢ TOKOM IIOJIHOTO OTKJIOHEHUs lg, BHyTpeHHHM conpoTuBieHneM Ry, 4To0bl n3mepsts Tok | 1 Hanpsoxenne U.
IIpumep BapuaHTa KOHTPOJIbHOI padoThl Ne3

1. MocToBble cxeMbl, IPeHA3HAYECHHBIE JIUIsl U3MEPEHNS HHAYKTUBHOCTEHN KaTyllek Ly (¢ akTUBHBIM conpoTUBIEHHEM R1), ypaBHOBEILIEHBI. 3aucaTh
YCIIOBHE PAaBHOBECHUS U ONPEIEIUTh UHAYKTUBHOCTb KaTyIIKU L1 1 conpoTuBnenus pesuctopa Ry 1o BapuaHTy.

R L,

o~ o

a)

2. MocToBbIe CXeMbI, IPeIHA3HAYCHHBIC JIJIsl U3MepeHus eMKocTel C1 KOHICHCATOPOB € MOTEPSIMHU (ITOTEPU YUUTHIBAIOTCS CONPOTURICHHIMU R1)
YpPaBHOBCUICHBI. 3anucarhb YCIIOBUEC paBHOBECHUA U ONIPCACIIUTD TapaMETPhI Rl, Cl n tg 61, Trac 61 — YT'OJI JUBJICKTPUICCKUX MMOTEPb KOHACHCATOPOB Cl.

PacueTsI BBIMOJIHUTE MPH YCIOBHH, 4TO KOHaeHCaTOphl Cp, C3 11 C4 HE UMEIOT MOTEPh, MOCTOBAS CXEMa MTUTACTCS MEPEMEHHBIM HaINPSHKEHUEM ¢ 9acToToi f
=50 I'n (a) u F=0,5«I"11 (0).

Ry




punioxenne 2
OueHovHbIe CpeACTBA /1JIs1 MPOBeIeHUs POMEKYTOUHON aTTeCTALNHU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramuu.:

CTpyKTypHBIii
AIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHovHbIe CpeACTBA
KOMIIETEHINH

YK-1 CnocoGeH ocymecTB/SITh NOMCK, KpUTHYECKUI aHAIHU3 U CHHTe3 HH(OpMAIUM, IPUMEHSITH CHCTEeMHBbII MOAX0/ 1JIsl pellleHUusI 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 TIOCTaBICHHON 3a7auu, OleHUBas | 3. DIEMEHTapHbIE CTATUCTHYECKUE OI[CHKH PE3yIbTaTOB H3MEPEHHUI

UX TOCTOMHCTBA U HEAOCTaTKU 4. DNeKTPOTEXHUYECKUE U3MEPUTENbHBIE MTPHOOPHI

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. BnusHue GpopMbl KpUBOM H3MEPSIEMOT0 HAaPsHKEHHSI HA MIOKAa3aHUs BOJIBTMETPOB 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. N3MepeHHss MAarHUTHOM MHYKIIMK, MArHUTHOTO TTOTOKA M HANPSHKEHHOCTH MAaTHUTHOTO
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 3a4ema.

1. MarauTosneKTpuuecKuii U3MEpUTENbHBIN MEXaHU3M: HapUCOBATh
KOHCTPYKIIUIO U OOBSICHUTH TMPUHIUN IEHCTBUS; HAITUCATh OCHOBHOE
ypaBHEHHUE, XapaKTePU3YIOIIee 3aBUCUMOCTH 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 MEXaHU3M: HAPUCOBATh KOHCTPYKIIUIO 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 OJMHAKOBHI
(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,
MIEPUOIOM CJIeIOBaHMs UMNYIbCOB tn=1MKc. Halitu addexTuBHOE 3HaUEHNE




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

Usdd, ncnonb3ys nmokazaHus BOJIbTMETpa. BolbTMETp UMeEEeT KBaIpaTUIHbIH

npeoOpa3oBaTelib, BXO/ 3aKPBITHIH, IIKaja PorpajyupoBaHa B

JENCTBYIOIUX 3HAYEHUSAX CUHYCOUJAIIBHOTO HAPSKEHUSI.

5. Bo ckonbko pa3 aeiicTByrolee 3HaueHue | n3mepseMoro CHHycou1aabHOIO

I=1,sin y y

TOKa mSINOt 5o e CpEeHEro 3Ha4eHUsl (IOCTOSSHHOM COCTABIISIOEH )
I,=1 . . .

ToKa A 0, Ha KOTOpBI pearupyeT BhIIPSIMUTENIbHBIN (J€TEKTOPHBIN)

MILIHaMIiepMeTp: 1) ¢ 0JHONOIYNEPUOIHONW CXEMON BBIIPSMIICHHUS; 2) €

JIBYXITOJIYIIEPUOIHON CXEMOM BBIIPSIMIICHUS?

YK-1.2

Omnpenensietr, UHTEPIIPETUPYET U
pamxHupyeT HHPOPMAIHIO, TPEOyeMyIO
IUISL PEICHUs TIOCTABICHHOH 3a/1a4H;
OCYIIECTBIISICT MOUCK HH(POPMALIUH T10
PAa3JIMYHBIM TUIIaM 3alIpOCOB

Ilepeuenvy meopemuueckux 60npocos K sauemy:

1. Onpenenuts NOHATHUSA: pU3MUECKas BEIMUYNHA, U3MEPEHUE, U3MepsieMas BeJIMYUHa.

2. OnpenenuTh MOHATHS: SHEPTeTUIECKAE U TApaMETPUIECKUE BEIMYUHBI, MPOCTHIE U
COCTaBHbIE; IPUBECTU IPUMEPHI.

3. OnpenenuTh TOHATHS: EAMHUIBI (U3NYECKUX BEIWYHH, CPEACTBA WU METOJBI
WU3MEpPEHUH, pE3yJIbTaT U3MEPEHNUS; IPUBECTH IIPUMEPHI.

4. OOBSACHUTH CYTh METO/A CPAaBHEHUS; IPUBECTU ITPUMEPHI METO/I0B CPABHEHHUS.

5. OOBACHUTH MOHATHUE: MEPA, IPUBECTH ITPUMEPHI MEP.

6. OOBSICHUTH MOHATHE: H3MEPUTETBHBIN TIPE0Opa30BaTEIb, BUIBI TPEOOPA30BATEICH.

7. OOBSACHUTH TOHATHE: M3MEPHUTEIbHBIA MPUOOp; KiIacCU(UKALUS HU3MEPUTEIBHBIX
prOOPOB MO CTPYKTYPHOMY IIPU3HAKY.

8. OnpenenuTb OCHOBHBIE TApaMETPhl IEPEMEHHOT'O TOKA: YaCcTOTa, IEPUOJI, AMIUTUTYY
WIM TUKOBOE 3HaueHue, 3(PGEeKTHBHOE 3HAU€HUE, CpellHee M CPEIHEBBINPSIMICHHOE
3HAYEHUS.

9. JloGaBouHBIE  PE3UCTOpPHI, ypaBHEHHs  TpeoOpa3oBaHUs, KOHCTPYKTUBHOE
UCITIOJIHEHUE, 0COOEHHOCTH MCIIOJTHEHUS U IPUMEHEHUS TIPH IIEPEMEHHOM TOKE.

10. lenurenu HanpsHKEHUs, BO3MOXKHBIE KOHCTPYKITUH, K03(DQUITMEHT peodpa3oBaHms,
JIOCTUYKEHHUE €r0 MOCTOSHCTBA HA IEPEMEHHOM TOKE.

11. lllynThl, ypaBHEHHE MpPeoOpPa30BaHUs, KOHCTPYKTUBHOE HCIOJHEHHUE, M0a00p
BEJIMYMHBI IIYHTA, CIOCO0 BKIIFOUYEHUSI.

12. KonzeHcaTopHble M WHAYKTOPHBIE JEIMTENHM HANpPSIKEHHs, UX KOHCTPYKIIMH,
ypaBHEHHs ITpeoOpa30oBaHus, OTPEIIHOCTH.

13. UsmeputensHbie TpaHChHOpPMATOPHl HAIPSDKEHUS, CTAaHAAPTHI, PEXHM pPadOTHI,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

MapKHPOBKa BBIBOJOB, (ha30BbIE COOTHOILICHHUS, CIIOCOOBI BKIIOUEHUSI.

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

15. N3mepurenbHbie TpaHC(HOPMATOPI TOKA CTAHAAPTHI, PEXKUM PadOThI, KOHCTPYKLIHS,
MapKHUpOBKa BBIBOJOB, ()a30BbI€ COOTHOLIEHMSI, CIIOCOOB! BKIHOUYEHUS.

16. Kak paccumnrtarh BeJIMUMHY Harpy3Ku, MOAKIIOYaeMOll K TpaHc(opMaTopy TOKa Ha
vactoTe f, ucrnonb3ys nacrnopTHeie 1aHHBIC TpaHchopmaropa Toka st yactotsl SO .

17. IlpuHuun  AeHCTBUSL M KOHCTPYKLHUS TEPMODJIEKTPUYECKHX IpeoOpasoBareseit
[IEPEMEHHOI0 TOKa B IIOCTOSIHHOE HAIpsDKEHHE; ypaBHEHUE IpeoOpa3oBaHMs, Kiacc
TOYHOCTH.

18. 3mepuTenbHble  BBIIPSIMUTENNA  CPEIHETO 3HAYEHHUS; CXEMbI, ypaBHEHUS
npeoOpa3oBaHusl.

19. 3MepuTeNbHBIA BBHIIPAMUTENh AMIUTMTYAHOTO 3HAYEHHUS C OTKPBITBIM BXOJIOM,
CXEMa, BXOJJTHOE CONPOTHUBJICHNE, 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




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

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 paccuurtaTh BEIMYMHY Harpy3Ku, MOAKIIOYaEMOHl K TpaHchopMaTropy TOKa Ha
yactote f, MCrosb3ys nmacmopTHRIC JaHHBIC TPaHCPOpMaTOpa ToKa /it 4acToThl 50 I'11.

2. IlpuHumn JecTBUS W KOHCTPYKIMSI TEPMOIEKTPHUUECKUX IpeodpazoBaTesneit
MIEPEMEHHOTO TOKa B IIOCTOSHHOE HaNpsDKEHUE; YpaBHEHHE IpeoOpa3oBaHMsl, Kiacc
TOYHOCTH.

3. HM3meputenbHBIE  BBIIPSIMUTENN  CPETHETO 3HAYCHHUS; CXEMBl, YpaBHEHHS
npeoOpa3oBaHusl.

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

5. OO®BsAcHUTH paboOTy M3MEPUTEIHLHOTO TpuOOpa CO CTPYKTYPHOH CXeMOou
YpaBHOBELIMBAHMUA.

6. OOBSICHUTD PabOTy U3MEPUTEILHOTO MPUOOPa CO CTPYKTYPHOH CXEMOH CMEIIaHHOTO
npeoOpa3oBaHusl.

IIpumepwvl npakmuueckux 3a0anuil 014 3a4ema.

[TprOop MarHUTORIEKTPUUECKON CUCTEMBI UMEIOIIHM KaTylKy ¢ 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, onpenenuTh BeanuuHy 100aBOYHOT'O COMPOTHBIICHHS,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

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 OmMm, kotopoe yMeHbinaercs 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, conporusnenne Harpy3ku Ra = 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 SKpaHe 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 xoaa idyda toop=1mc. SJIT 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 Cnoco6eH BBINOJHATH IKCIIEPUMEHTHI M0 32 IaHHBIM

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

METOAMKAM H OﬁpaﬁaTblBaTb pe3yJbTaThbl C IPUMEHCHHEM 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
[TpunHIMI AeHCTBUSA M KOHCTPYKTUBHBIE 0COOCHHOCTH TpaHC(hOpMAaTOpa HAMPSKEHUS
[TpuHIMn neicTBUS M KOHCTPYKTUBHBIE OCOOCHHOCTH MHTETPAIbHBIX TaTYNKOB TOKA

akswnN




CtpyKTypHBII

3JIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHoYHBIE CpPeICTBA
KOMIETEHINH

U HaNpsHKEHUS

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

7. KakuMu TeXHUYECKUMU XapaKTEPUCTUKAMU JODKHBI 00J1aJaTh TaTYMKU TOKA IS
CHM)KEHMSI ITOTPEIIHOCTEN U3MEPEHUs

8. Kakumu TeXHHYECKUMHU XapaKTePUCTUKaMH JIOJKHBI 00J1a/1aTh JATYUKU
HANPSDKEHUS JJI CHUYKEHUS TOTPEIIHOCTEH U3MepeHust

9. IIpunnun paGoTel repKoHa, OCHOBHBIE MPEUMYIIECTBA U HETOCTATKU TAKHX
JATYUKOB, 0071aCTh IPUMEHEHHUS

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

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

12. ChopmynupoBath yCIoBuUS YBETUICHUS YyBCTBUTEILHOCTH K H3MEHEHUIO HHAYKIIUU
cxemsl ¢ K 1 nHTErpaTOpOoM HampsiKeHHUs.

13. CdopmynupoBaTh YCIOBHS YBEIMYCHUS YYBCTBUTEIIBHOCTH K H3MEHEHUIO
nHAyKuuu cxemsl ¢ MK 1 uHTErpaTopom TokKa.

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

15. Yro HazbIBaeTCs UyBCTBUTEIBHOCTBIO 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 TEXHOJIOrnYeckoi nHpopmarun. Mzyuenue 1aTymkos
MarHMTHOTO TOJIS.

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

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

5. HccnenoBanue Mocta NOCTOSTHHOTO TOKa

OITK-9.2 Bri6upaeT coBpeMeHHbBIE CTIOCOOBI 1 Ilepeueny meopemuueckux 60npocoe K 3auemy:




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

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 cpe/iHee 3HaUeHHE OT CPEIHEBBINPAMICHHOTO 3HAUCHUS?
Kak Beruncnstorces s dextuBusie 3Hauenus oo, Uadpd?
Yro Takoe KO3 PHUIHUEHTH! aMILIUTY bl U (GopMbl curHanoB? Kak 1o BeauuuHe 3TUX
K03 PHUIIMEHTOB COCTAaBUTh MpPEJCTaBICHNE O (hOpME KPUBOI CUTHAIIA TIO
CPAaBHEHMIO, HAIIPUMED, C CHHYCOUIOM?
Yemy paBHBI KOA(UIUESHTHI aMIUTUTYBI  (POPMBI CHHYCOUJAIEHOTO CUTHAIA,
TPEYrOJIbHOIO CUTHAJIA, OJHOIIOJISIPHBIX, a TAK)KE Pa3HOIOJIIPHBIX CHMMETPUYHBIX
IPSMOYTOJIBHBIX UMITYJIECOB C U3BECTHBIM KOA((UIIMEHTOM 3aIlOJTHEHUS?
Kak, 3Has rpaynpoBKy npubopa U3BECTHON U3MEPUTEIbHON CHCTEMBI Ha
CUHYCOHMIAJIbHOM TOKE, ONPENEIUTh MOIPEIIHOCTh U3MEPEHUS UM HAMPSIKEHUS C
JPYToi, TaKke NU3BECTHOH, (popMoil KpuBOii?
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 Jab0paTOPHON YCTaHOBKH?
. HapucoBaTe cxeMy 175l CHATHSI KpUBOM HaMarHW4YMBaHUS Ha IEPEMEHHOM TOKE U
MOMOIIbIO AMIUIUTYTHOTO BOJIBTMETPA U BOJBTMETPA CPETHUX 3HAUCHUI.
HapucoBaTpe 3cKU3bI IEPBUYHBIX 3TAJIOHOB MATHUTHOW MHAYKIIMA U MarHUTHOTO
IIOTOKA.
. BeiBectu popmymy 3.4.c., ungykrupyemoii B UK mpu e€ BHeceHHH B MarHUTHOE
ToJIE.
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20. Omnpenenuth 0XXHUIAEMYIO MOISPHOCTH 3.14.¢c. UK mipu €€ BHECEHNN B MATHUTHOE
noJe.

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

22. BwiBectu hopmyny s 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 ¢hopmymy amst onpeaesieHus: HanpspKEHHOCTH MAarHUTHOTO TIOJISE B IICHTPE
KaTyIIKU [ eJbMrosbIia.

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 |. Cpenate BbIBOA (GOpMYIBl AJs
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 OTKJIOHEHUS lo, BHYTpeHHUM compoTuBieHneM Ry .HoBble mpenensl u3mepeHus
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, U4=200B, ecmu TOK IOJHOTO OTKJIOHEHHUS BOJETMETPa 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 ONPEACIINTh WHIYKTUBHOCTD KaTyiku L; u conporuBnenus pesucropa Ry
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110 BAPUAHTY.

6. I1o 3amaHHOM ypaBHOBEIIEHHONH MOCTOBOM cXeMe, NMpeAHa3HAYEHHOHN ISl N3MEPEHUS
eMKOCTH KoHzieHcaTopoB C1 ¢ morepsiMu (MIOTEPU YYUTHIBAIOTCS CONPOTHUBICHUsIMH R1)
3amucaTh YCJIOBHE paBHOBeCHs U onpeaenuTh napamerpel R1, Cl wutgol, roe 61 — yron
TMRJICKTPUIECKUX ToTeph KoHaencatopoB Cl. Pacuersl BHIIOIHHUTH NMPH YCIOBUH, YTO
kougeHcatopsl C2, C3 u C4 He UMEIOT MOTepb, MOCTOBAsA CXeMa MUTAETCS IEPEMEHHBIM
HanpspkenneM ¢ yacroroit f =50 I'iy (a) u f=0,5kI"11 (6)

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 HAINPSKCHUS?
2. Yro Takoe cpeiHee 3HAUEHHE TOKa WM HamnpsbkeHua? Kak, 3Hasg 3aKOH U3MEHEHUs
MIHOBEHHOTI'O 3HAYE€HMSI, BHIYUCIUTH CPEAHEE 3HAUCHUE HANIPSKEHUS U TOKa?
3. YeM oTauy4aercs cpeHee 3HaUCHUE OT CPEIHEBBIIPSIMIEHHOTO 3HAUCHUs?
4. Kak Bpraucinstorces oQQpekTuBHbIe 3Ha4€HUA |y 1 Usgg ?
5. Yrto Takoe K03(pGUIMEHTH aMIUIUTYAbI U GopMbl curHanoB? Kak mo BennyuHe 3THX
KOA((PHUIIMEHTOB COCTaBUThH MpejcTaBieHue O (opMe KpUBOW CHTHajla 1O CPaBHEHUIO,
HanpuMmep, ¢ CHHyCOUA0M?
6. Uemy paBHBI KOA(POUIMEHTHl aMIUIUTYAbl U (OpPMbI CHHYCOMIAIBHOTO CHTHAJIA,
TPEYrOJIbHOIO CHUTHAaja, OJHOMNOJSPHBIX MPSIMOYTOJIBHBIX HMITYJBCOB 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. I3710KUTh CyTh OCHOBHBIX METOJIOB 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 CpaBHEHHs YacTOT IIPU KPYroBOM pPa3BEPTKE U METOJIUKY
olpezeeHUs] HEU3BECTHON YacTOTBHI.
12. IlepeuncnuTh U 0XapaKTepU30BaTh OCHOBHBIC METO/IBI U3MEPEHHUSI (a30BOTO CABHUTA.
13. HapucoBaTh NpUHIMIHATIBHYIO CXEMY MOCTOBOTO (hazoBpamiarens U 00bsICHUTh €ro
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pabory.

14. B 4€M cOCTOUT pa3inyure MEeXIy MaCCUBHBIM M HArPYyKE€HHBIM MOCTaMU?

15. Yo Ha3bIBaETCs UyBCTBUTEIBHOCTHIO MOCTa?

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

17. Kak onpenenutb 4yBCTBUTEIBHOCTh HATPYKEHHOTO MOCTa?

18. Uro Ha3bIBaeTCs 00paTUMON MarHUTHOM MPOHUIIAEMOCTHIO?

19. Urto Takoe nuddepeHnpanpHas MarHuTHas TPOHUIIAEMOCTh?

20. Kak HaiiTh MakCUMaJIbHYIO MarHUTHYIO IIPOHUIIAEMOCTH?

21. Kak BBIYHCIUTH a0CONIOTHYIO MAaTHUTHYIO TIPOHUIIAEMOCTh?

22. Yem omiiMyaeTcsl JUHAMHUYECKAsl METJIs NepeMarHuYMBaHUS OT CTaTUYECKOW NETIIN
rucrepesuca’?

23. Kakue Matepuainsl OTHOCATCS K MaTepuanam c¢ [1I1I'?

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

25. Yo Takoe TEH304yBCTBUTEIBHOCTh MaTepHraa’?

26. Kak 3aBUCHUT TEH30YYBCTBUTEIHLHOCTh HAKJICCHHOTO TEH30pPE3UCTOpa OT €ro
KOHCTPYKLIUU ¥ MaTepHualla CBA3YIOILIEro?

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

28. Onpenenuth MOHATHS: cHIIa, Aedopmalius, HampsHKeHHE.

29. OmnpenienuTh NOHATHA: MOJIYJIb YIPYrocTu U koad¢unuent 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 KO3PPUIIMEHT TEeH304yBCTBUTEIBHOCTH TE€H30pe3UucTOpa?

33. HapucoBarh 3CKU3bl MEPBUYHBIX 3TAJOHOB 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 onpeneneHus >PQPEKTUBHOIO CEUEHHUS H3MEPHUTEIbHOM
KaTyIIKH.

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

38. CdopmynupoBaTh YCIOBHE ISl YBEIMUYEHUS UYYBCTBUTECILHOCTH K H3MCHCHHIO
WHAYKIIUH CXEMBI C U3MEPUTEIIbHON KAaTyIIKOW U HHTEIPATOPOM HAITPSKEHHSL.

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

40. Kak, 3Has HampaBliCHHs YIPABJISIONIETO TOKA W MarHUTHOTO IIOJISl, OMPEICITUTh
MOJIAPHOCTD HanpsikeHus Xosuia?

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 ¢  mpeobOpa3oBaTelieM
CPEIHEKBAPATUYECKOTO 3HAUEHUSI C OTKPBITBIM BXOJOM, IMOJAETCS HaIpsHDKEHHE
npsIMOYTosibHOH (hopMbl kKoTOpoe umeetr T=50Mc, a epuo] ciae10BaHUs UMITYJIBCOB T =2
Mc, Unok = 20 B. Onpenennts, MakcuMaiabHOE Hanpspkenue 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
Bozaymnasiii 3a30p Mexay nomrocamu SMM. TpeOyeTcst moyduTh IEUCTBYIOIIEEe 3HaUYECHNE
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
obOpasyromer, aBymsi TeHzopesucrtopamu tuma DKIIA 3 - 150 ¢ kodddunuenrom
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 IapaJjIeNIbHBIE IIIEYM MocTa YUTcoHa. HampspkeHue
nutanusa Mocta UIl = 5B. Paccunrath nuameTp CTEpKHs, pacCUMTaTh 3.1.C. HA BBIXOE
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. Tepmope3ucTtop BKIIOUYEH B MOCT YUTCOHA.
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. BeraucnuTs 3.1.c. pazdananca MocTa pyU U3MEHEHHH TEMIEpPaTyphl B YKa3aHHBIX
npenenax, HOCTPOUTh rpaduK 3aBUCHIMOCTH 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 OTHOmEHMHM dYacToT 3:1, ecnu Haydaio
MIOJIOXKUTEIIBHOTO TOJylieproja OoJiee BBICOKOW 4acTOThl cABMHYTO Ha 30° oT Hauana
MOJYTIEPHO/Ia TIOJIOKUTEIBHOTO TOIyNepruoa 001ee HU3KOH YacTOTHI.




Ilepeuenv 6onpocos 0711 NOO20MOBKU K 3a4émy

1. OnpenennTs OCHOBHBIE NTapaMeTphbl NEPEMEHHOI0 TOKA: 4acTOTa, NEPUOJl, aMIUIUTYY
WY TIMKOBOE 3HaYeHHE, 3(pPeKTUBHOE 3HAYCHUE, CPETHEE U CPEIHEBBINPSIMIEHHOE 3HAUCHUSI.

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

3. OnpenenuTh NOHSTHS: SHEPIETUYECKUE U NAPAMETPUUECKUE BEIMUYUHBL, IPOCTHIE U
COCTaBHbIE; IPUBECTU IIPUMEPHI.

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

5.00BACHUTD CYTh METO/1a CPABHEHHSI; IPUBECTH MPUMEPHI METOOB CPAaBHEHHUSI.

6. OOBSCHUTB MIOHATHE: MEPA, IPUBECTU IIPUMEPHI MEP.

7. OOBSICHUTB MOHATHE: U3MEPUTEIBHBINA TpeoOpa3oBaTelb, BUIBI IpeoOpa3oBaTelie.

8. OOBSCHUTH NOHATHE: HU3MEPUTENbHBIA NPUOOP; KiIAacCU(UKALUS H3MEPUTEIBHBIX
IpuOOPOB IO CTPYKTYPHOMY IIPU3HAKY.

9. OOBsACHUTH paboOTy U3MEPUTEIBLHOTO TMpUOOpa €O CTPYKTYPHOM CXeMou
YpaBHOBEUIMBAHUS.

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

11. Jlo6aBouHBIE pE3UCTOPBI, ypaBHEHUS ITPe0Opa30BaHUs, KOHCTPYKTUBHOE HCIIOJIHEHHE,
0COOEHHOCTH MCIIOJIHEHUS U IPUMEHEHUS [IPU IIEPEMEHHOM TOKE.

12. Jlenutenu HanpsKEHUs, BO3MOXKHbIE KOHCTPYKIMH, KO3((UIMEHT peoOpa3oBaHus,
JIOCTUKEHHUE €ro MMOCTOSHCTBA Ha IEPEMEHHOM TOKE.

13. IlyHTel, ypaBHEHHE NpeoOpa3oBaHMsl, KOHCTPYKTUBHOE MCIIOJIHEHHE, M0oA00p
BEJIMUYMHBI IIYHTA, CIOCO0 BKJIFOUEHUS.

14. KonueHcaTopHble M HHIYKTOPHBIE IEIUTENN HANPSIKEHUS, UX KOHCTPYKIMH,
ypaBHEHHUS [IPe0Opa30BaHUsl, HOTPEILIHOCTH.

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

16. HoMuHanbeHblil U JecTBUTENBHBIN KO3 (UIMEHT TpaHchopMaluu TpaHchopMaTopa
HaIpsDKEHUs, KJIacChl TOYHOCTH, (DA30BBIM COBUT MEXAY IEPBUYHBIM M BTOPUYHBIM
HanpsKEHUMU.

17. 3meputenbHble TpaHCPOPMATOPBI TOKA CTAHJIAPTHI, PEXUM pabOThl, KOHCTPYKIIHS,
MapKHUpOBKa BBIBOJOB, (ha30BbI€ COOTHOILIEHMS], CIIOCOOBI BKIFOUCHHUSI.

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 KOHCTPYKLMSI TEPMOAIEKTPUYECKUX IpeoOpa3oBareseit
NEPEMEHHOT0 TOKa B IIOCTOSTHHOE HAIPsDKEHHUE; ypaBHEHHE TPpeoOpa3oBaHus, KJIacC TOUHOCTH.

20. H3mepuTenbHble BBIIPSIMHUTENN CPEIHEr0 3HAYEHHS; CXEMbl, YpaBHEHHUS
npeoOpa3oBaHusl.

21. V3MepuTenbHBI BBHINPSIMUTENb AMIUIUTYAHOIO 3HAYEHHUS] C OTKPBITBIM BXOJIOM,
CXEMa, BXOJJHOE CONPOTHUBIICHUE, KAKOE HANPSKEHUE 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 compotuBieHreM Ro= 15 Om 1o 3Hauenus [=175 MA.

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
pacmpenus npeaesoB uamepenus 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
UKOBBIM BOJIBTMETpOM. OmpenenuTs cpeaHeBbIIpIMIeHHOEe B d()(peKkTHBHOE 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, XapaKTCPU3YIOlasd MAarHUTHBIC

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. TP OCHOBHBIX BEKTOpa: MAarHUTHBIA TIOTOK, B3aUMHAas WHIYKTHUBHOCTb U
MarHuTHas MPOHUIIAEMOCTh
I. TPU OCHOBHBIE BEJIUYMHBI: OTHOCHUTENIbHAs MarHuUTHas IPOHUIIAEMOCTb,
MarHUTHBII MOMEHT TeJla U MAarHUTHBII MOMEHT, CO3JaBacMblii JBM)KEHHEM
AJIEKTPOHOB B aTOME
Kakoii u3mepuTenbHbIi MEXaHU3M MOKHO HCIOIb30BaTh JJI U3MEPEHUS TOCTOSTHHOTO U
IIEPEMEHHOT0 TOKOB?
a. MarHUTO3JEKTPUUYECKUN
0. DJIEKTPOMArHUTHBIN
B. DJEKTPOJUHAMHYECKHIA
r. (¢eppoarHaMUYeCKUil
Kakoli wu3MepuTenbHbIA MEXaHHU3M MOXHO HCIIONb30BaTh MJII HM3MEPEHHUS TOJIBKO
MIOCTOSIHHOT'O TOKa?
a. DIEKTPOMAarHUTHBIN
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 3aBUCUMOCTh MEXAY YIJIOM MOBOPOTa CTPEIKU U3MEPUTEIILHOTO MEXaHU3Ma 0 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 M3MEPUTEIHHOM 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 u3MepuTenbHBII MEXaHU3M CUUTACTCA CaMbIM TOYHBIM CPEIU HM3MEPUTENBHBIX
MEXAHU3MOB IIEPEMEHHOIO TOKa?
a. DJEKTPOMAarHUTHBIN
0. ¢epponuHaMUYeCKUit
B. MAarHUTOXJIEKTPUUYECKUN
I. D3JIEKTPOJAUHAMUYECKUN
Yem o0O0bsAcHSAETCA BBICOKAs TOYHOCTb 3JEKTPOJMHAMMYECKHX  H3MEPUTENIBHBIX
MEXaHU3MOB?
a. Kapkachl M3MEpHUTEIbHBIX KaTyIIEK M3rOTABIUBAIOTCS M3  (heppOMarHUTHBIX
MaTepUajoB
0. He WHCHONB3YIOTCA (eppOMarHUTHbIE MaTepHalbl, TEM CaMbIM HCKIHOYAIOTCA
MOTPELIHOCTH, CBA3aHHBIE C TUCTEPE3UCOM
B. MHCIIOJIb3YETCA KEIE3HbIN CEPACUHUK, U1 YMEHBIIEHUS MAarHUTHOTO CONIPOTUBIICHUS
I. MAarHUTHBIN IOTOK 3aMBIKA€TCSA 110 JKEIE3HOMY CEpJCUHUKY
[ToueMy 3IEKTPOAVMHAMMYECKUN W3MEPHUTEIBHBIM MEXaHU3M MOYKHO IHPUMEHSTH IS
IIEPEMEHHOT0 TOKa?
a. BpalLAIOUIMA MOMEHT ONpeAesseTcs IPOU3BEACHUEM TOKOB 00enX KaTyIIeK
0. BpalIAOLINIl MOMEHT 3aBUCUT OT KBaJpaTa U3MEpsIeMON BETUUYUHbI
B. JIMHEHHAas 3aBHCHUMOCTb MEX]Y YIVIOM IOBOPOTAa MU3MEPUTEIBHOIO MEXaHU3Ma U
M3MEPSEMON BETUYNHON
[ToueMy 3JIEKTPOMArHUTHBIA WM3MEPUTEIbHBIA MEXaHU3M MOXHO IIPUMEHATH UL
IIEPEMEHHOT0 TOKa?
a. BpallAIOIIMA MOMEHT ONpeessieTcs IPOU3BEIEHUEM TOKOB 00EUX KaTyIIeK
0. BpalIAOLINIl MOMEHT 3aBUCUT OT KBaJpaTa U3MEPSeMON BETUYUHbI (I2)
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. TpUMEHEHHUE KaK JUIsl TIOCTOSHHOTO, TaK U Ui IEPEMEHHOT0 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) 1)

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 nanpsoxenuto 10%.
Jis  u3MepeHuss yCWIMsS UCHOJb3YIOTCS HaKJIeeHHble BAONb oOpasyromiei 2
ten3opesucropa OKIIA — 3 — 150, BximrouéHHBIE B MOCTOBYIO cxemy. KoaddummeHnt
TE€H3049yBCTBUTEIIBHOCTH 2,22. Onpenenuts WU3MEHEHUE COIIPOTHUBIICHUS
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 mpoBedeHHUs] NMPOMEKYTOUHON ATTeCTALMHU, NMOKA3aTeJIM U KPUTEPUU
OlLlCHMBAHMSA:

[TpomexxyTouHasi arrecTanus Mo JUCHUIUIMHE «DJIEKTPUYECKUE U3MEPEHUS» BKIIOUACT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUSI 00YJArOIIMMUCS 3HAHUH, U
MPAKTUYECKHE 3aJaHMsl, BBISBIAIONINE CTENEeHb CPOPMUPOBAHHOCTH YMEHUW U BIAJICHUH,
IPOBOIUTCA B (hOpME 3a4eTa C OLCHKOM.

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

IMoka3aTenu U KPUTEPUHU ONIEHUBAHNS 324€Ta C OLEHKOM:

— Ha OUEHKY «omauyno» (5 0amioB) — oOy4aromuiicss JODKEH TMOJHO PacKpHITh
colepKaHWE Marepuaisa B OOBEME MpOrpamMMbl AWCHUIUIAHBI, YETKO W TPABWIBHO [aTh
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 MPOTpaMMbl TUCIHUIUIMHBIL, B OCHOBHOM IMPaBWJIBHO JaTh OCHOBHBIE
ONpeNeNieHusT W TOHATUS Tpeamera. [lpm oTBeTe MOMyIIEHB HETOYHOCTH, HapyIlIeHa
MOCNEAOBATENbHOCTh M3JIOKEHHSI, JOMYIIEHbl HEOONbIINEe HETOYHOCTH TMPHU BBIBOJAX 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 Ooiyee 20% TEOpPETHUUECKOTO MaTepualia, JOMYCKAaeT CYIIECTBEHHbIE OIIUOKH, HE
MOJKET MOKa3aTh MHTEIJICKTyalbHble HABBIKH PEIICHUs MPOCThIX 3a7ad. [Ipu oTBeTEe JOMyIICHBI
rpyObie OMMOKK B ONpEACTCHHSX, T0Ka3aTeIbCTBa TEOPEM HE TPOBENEHO, HE TaHBl OTBETHI HA
JOTIOTHUTEIFHBIE  BOMPOCH  MPEMNOJIaBaTeNsi, OTCYTCTBYIOT HAaBBIKM HCCJIEIOBATEIbCKON
NeSITeTTbHOCTH;

— Ha OLICHKY «Heyoogremeopumensho» (1 0ann) — He MOXKET NoKa3aTh 3HAHUS Ha YPOBHE
BOCIIPOM3BEICHHS W OOBSICHEHUSI MHPOPMAIINHU, HE MOXKET ITOKa3aTh MHTEIUICKTyaIbHbIC HABBIKU
peLIeHHs IPOCTHIX 33a]]a4, OCHOBHOE COJIEpyKaHHe y4eOHOro MaTepuala He pacKphITo.



Hpunaoxenne 3
MeToauyeckue yKa3aHusi 1JIsl CTY/ICHTOB 10 BHINOJTHEHHIO KOHTPOJIbHOH PadoThI

Mo ITMCIHMIIJIMHE BJICKTpI/I'-IeCK](Ie U3MEPECHUSA

KonrtponbHas pabora sBIsSETCS OHUM U3 0053aTEIBHBIX BUIOB CAMOCTOSATEIIHON PabOTHI
CTYJICHTOB.

[{enbto KOHTPOJIBHBIX PadOT SIBJISIETCS BHIPA0OTKA y CTY/A€HTA HABBIKOB CAMOCTOSITENIbHOM
paboThl; (hopMUpOBaHHE HABBIKOB PAOOTHI CO CIIEHUAIBHON JINTEPATYPOil U YMEHHS PUMEHSTh
CBOM 3HAHMS K KOHKPETHBIM CUTYaLUSIM.

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

— HEIMOCPEICTBEHHO CaM PacyeT C BHIBOJIOM (HOpMYIT

3ajaum 111 KOHTPOJIbHOI PadoThI (110 BAPHAHTAM)
1. PaccuuTaTh 3HaUEHUS CONPOTHUBICHUH pe3ucTopoB R1,R2, Rz MHOrOompeneasHoro
IIYHTA JIJIS paCIIMPEHUs IPEEIOB MarHUTOIEKTPHUUECKOT0 MUKPOAMIIEpMETPa C TOKOM
MOJIHOTO OTKJIOHEHUs lo, BHyTpeHHUM corpotuBieHrneM Ry .HoBbie npenensl n3aMepeHus TOKOB:

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

Ra
R- R R

+i 1

Puc.1 Cxema MHOrOnpeAenbpHOro aMmrnepMeTpa
No Bap. | lp, MKA | 17, MKA | I2, 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. OmpenenuTh 3HAYEHUSI CONPOTHUBIECHUH 100aBOUYHBIX pe3uctopoB Ri, Rz, R3, R4 B
e MHOTOITPEIEIIEHOTO MarHUTOAIEKTPHUECKOTO BOJIETMETPA, KOTOPBIH MpeTHa3HaAYeH /IS

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. MocToBbIe CXeMBbl, IPeIHA3HAYCHHBIC IJIs1 U3MEPEHUS MHIYKTUBHOCTEH KaTymiek 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 TSl U3MEpEeHHs eMKocTel C1 KOHJIEHCATOPOB C
noTepsiMU (MIOTEPU YUYUTHIBAIOTCS CONMPOTUBIeHUAMU R1) ypaBHOBelIeHbI. 3anucarh yCIOBUE
paBHOBecHsI U omnpeaenuTh napamerpsl Ri, C; utg 81, rae 81 — Yroia IUINIeKTPUIECKUX MOTEPh
koHsieHcaTopoB C1. PacueTsl BBIMOTHUTE NMPHU YCIOBUH, UTO KOHIeHCaTOphl Cy, C3 1 C4 HE UMEIOT
MOTEePh, MOCTOBAs CXeMa IMUTAETCS epeMEeHHBIM HanpshkeHueM ¢ yactoroi T =50 Ity (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 ©”3MEPEHUST EMKOCTEW KOHJIEHCATOPOB 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 - -




