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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM Toly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. AnapeeB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM Tojly Ha 3aceaHuu Kageapbl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 . Ne

3aB. kadempoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPABICHHS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMATU3UPOBAHHBIX CHCTEM YIIPABICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2025 - 2026
yueOHOM T'Oly Ha 3aceaHuu Kapeapbl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABICHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.M.KHszeeB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enssMu OCBOEHUS IUCHMIUIMHBI «DJIEKTPHUUECKUE HM3MEPEHHUS» SBISIOTCS: OOyueHHe
CTYACHTOB BAKHEHIIMM HAy4YHBIM TPHUHIMIAM DJICKTPUYECKHX HW3MEPEHUI  yYUTHIBAs
COBPEMEHHBIE TEHICHLIUU Pa3BUTHSI SJIEKTPOHUKH, U3MEPUTENBLHON U BBIYMCIUTEIbHON TEXHUKH,
UH(POPMALIMOHHBIX TEXHOJIOTUH B CBOel mpodeccnoHanbHOR aestenbHOCTH. OOyueHHe
COBPEMEHHBIM CpE/ICTBAM U METOJaM 3JIEKTPUUYECKHX HM3MEpPEHMH, MeToJaM pEeLIeHus 3aj1ad
aHaM3a MW pacyera XapaKTePUCTUK JJIEKTPUUECKUX LEeNei, MpaBHIBLHO MPOBOJIUTH
SKCHEPUMEHThl Ha [JEHCTBYIOIIMX OOBEKTaX I10 3aJaHHBIM METOAMKaM U 00palaThIBaTh
pe3yibTaThl ¢ NPUMEHEHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTUH M TEXHUYECKHX
CDPEICTB.

2 MecTo THCHHIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JucuumimHa DIeKTpUIeCKie U3MEPEHUS BXOIUT B BAPUATUBHYIO YaCTh YI€OHOTO IJIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHMUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

MertpoJiorus u cpeacTBa U3MEepeHUun

TeopeTrnueckre OCHOBBI JIEKTPOTEXHUKU

Marematuka

dusuka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

ABTOMAaTH3a1Msl TEXHOJIOTMYECKUX MPOLIECCOB U MPOU3BOJICTB

Kommiekcol Texunueckux cpencts B CAY

[Ipoun3BoaCcTBEHHAS — IPEAIUIIIIOMHAS MPAKTHKA

[ToaroroBka K 3aIIMTe U 3alIUTA BBITYCKHOM KBAJIM(DUKAIIMOHHOW PabOThI

TexHuveckue cpecTBa aBTOMATH3ALUN U YIIPABJICHUS

ABTOMAaTU3UPOBAHHOE YNPABICHUE B TEXHUYECKUX CUCTEMAX

OntuMu3anusi yOpaBJICHHS TEXHOJIOTMYECKHMH IPOLECCAaMU  METaJULyprHueCcKoro
MIPOU3BOJICTBA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynpTare OCBOEHUS AMCUUIUIMHBI (MOIYNs) «OJIEKTPUUYECKUE H3MEPEHUs»
oOyyJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETEHIIMH
OIIK-7 CIIOCOOHOCTBIO YUUTHIBATh COBPEMEHHBIE TEHCHIINH PAa3BUTHS AJIEKTPOHUKH,

WU3MEPUTENbHOM U BEIYUCTUTENbHON TEXHUKH, MH()OPMAIIMOHHBIX TEXHOJIOTUH B CBOEH
poeCCHOHAIBHON e TENHHOCTH

3HaTh COBPEMEHHBIE TEHACHIIUY Pa3BUTHUS JIEKTPOHUKH, U3MEPUTEIBHOMN U
BBIUUCIIUTENILHOW TEXHUKH, HH(OPMAIIMOHHBIX TEXHOJIOTHMA
TIPUHLIMIIBI IEUCTBUS U CXEMbI COBPEMEHHBIX  3JIEKTPOTEXHUYECKUX
YCTPOMCTB U PEKUMBI UX MCIIOIb30BaHMS;

THUIIBI TPOMBIIIJIEHHBIX 0OBEKTOB U UX TJIaBHbIE ITapaMeTPhl; 3aKOHbI
pEryIUpOBaHMsl; OCHOBHBIE CTPYKTYPbl CHCTEM aBTOMAaTUYECKOTO
yIpaBJIEHUS;




VYmeTb

HCIIOJIB30BAaTh JOCTHUXKCHHUA COBPEMEHHBIX I/IH(bOpMaHI/IOHHBIX TeXHOHOFI/Iﬁ,
H3M€pHT€HBHOﬁ U BBIYUCIUTEIILHON TEXHUKH A PCIICHU A
HpO(bCCCI/IOHaJ'IBHBIX 3aJaa4,

HCIIOJIB30BATh CPCACTBA ABTOMATHKU, I/IBMepI/ITeJIBHOﬁ Y BBIUUCIUTEIBHON
TCXHHKU,

AHAJIM3UPOBATDH MPUHIUITHAIIBHBIC SJICKTPUICCKHUEC CXCMbI COBPEMCHHBIX
OJICKTPOTEXHUYCCKHUX YCTpOﬁCTB, pa60Ta}ome B Pa3JIMYHEBIX PEXKUMaXxX;
BBIIIOJHATDH paCyYCThI IaPaMCTPOB JJICKTPUICCKUX CXEM

Bnanets

HaBbIKaMU BbIOOpa CPEJICTB U3MEPEHHUSI 110 33JaHHBIM TEXHUYECKUM
XapaKTEePUCTUKAM;

MPaKTUYECKHUMH HaBbIKaMU PaOOThI CO CHEIHAIbHOM JTUTEpaTypoit
MPAaKTUYECKUMU HaBbIKAMU B UCCJICIOBAHUU U UCIIOJIb30BAHUU YCTPOICTB
ABTOMATHKH NP PEIICHUU MTOCTABICHHBIX 3a7a4

OIIK-3
ereun

CIIOCOOHOCTBIO peiaTh 3aJa4r aHajln3a U pacueTa XapaKTCPUCTUK DJICKTPUUCCKUX

3HaTh

OCHOBHBIE€ METO/IbI ITPOBEJCHUSI TEOPETUUECKOIO aHAJIM3a U pacyeTa
SJIEKTPUYECKUX CXEM U DJIEMEHTOB;

MIPUHIUIT PaOOTHI CPEJICTB U3MEPEHHS IJICKTPUUECKUX, MATHUTHBIX U
HE3JIEKTPUYECKUX BEIUYMH JIJIS TIOJYYEHHS SKCIIEPUMEHTAIbHBIX JaHHBIX;
Ba)KHEHIIME CBOMCTBA U XapAKTEPUCTUKH IEKTPUUECKUX U MATHUTHBIX
Heneu 1 noJsl,

YmMmern

MPUMEHSTH MOHATHUS U 3aKOHBI JIEKTPUUECKUX LENel s aHamu3a
CJIO’KHBIX JIEKTPOTEXHUYECKHX IIeTIel U CUCTEM

BBIOMPATh 2P PEeKTUBHBIE CIIOCOOBI aHAIN3A AIIEKTPHUYECKUX U MAarHUTHBIX
Lenel, YNTaTh AEKTPUUECKUE CXEMBI,

MIPOBOJUTH BHIYMCIUTEIBHBIE SKCIIEPUMEHTHI C JIEKTPUUYECKUMH CXEMaMHU

Brnaners

MIPAaKTUYECKMMU HaBBIKAMH pacyeTa 3JIEMEHTOB JIEKTPUUYECKUX CXEM U
YCTaHOBOK;
HAaBBIKAMH COCTABIIATH CTPYKTYPHBIE CXEMBI CPEACTB U3MEPEHHS;

[TK-1 ciocoGHOCTBIO BBHIMOIHATH SKCIIEPUMEHTHI Ha ICUCTBYIOLINX 00BEKTAX 110 3a/laHHBIM
METOJMKaM U 00palaThIBaTh Pe3ybTaThl C IPUMEHEHUEM COBPEMEHHBIX HHPOPMAIIOHHBIX
TEXHOJIOTHM U TEXHUYECKUX CPEIICTB

3HaTh

OCHOBHBIE€ METO/bI ITPOBEACHUS IKCIIEPUMEHTA Ha JACHCTBYIOLINX
000beKTax, aHaIM3a MU pacdera dIEKTPUYECKUX CXEM U DJIEMEHTOB;
METOAMKH MTPOBEACHUS POLEYp KaTMOPOBKH U OBEPKH U3MEPHUTEIbHBIX
puOOpoOB;

BAJKHEHIIIME CBOMCTBA U XapaKTEPUCTUKU DJIEKTPUYECKUX LICTIEN U
JIEKTPOTEXHUUYECKHUX YCTPOMCTB;

VYmMmern

HCIIOJIb30BAaTh TEXHUYECKHE CPEACTBA Il U3MEPEHMS PA3IIMYHbIX
JJIEKTPUYECKUX U HEDIIEKTPUYECKUX BEIUYNH;
9KCIIEPUMEHTAIILHBIM CIIOCOOOM ONpPEENATh XapaKTePUCTUKHI
JJIEKTPUYECKUX LIETIEH;

OTIpeAeATh TPeOyeMbIil 1Sl MPOBEACHUS IKCIIEPUMEHTA COCTaB
M3MEPUTENIbHOM anmnapaTyphbl, YCTPOHCTB CBA3H ¢ 00BEKTOM;
CaMOCTOATENIBHO IUIAHUPOBATH U BBIITOJIHATh HKCIIEPUMEHTHI Ha
JEUCTBYIOIUX YCTAaHOBKAX I10 ONPEAEICHHBIM METOUKAM;
OIICHUBATh MTOTPEITHOCTH U3MEPEHU;




Bnanets

HaBbIKaMU pabOThI C Pa3IMYHBIMU CPEICTBAMU U3MEPEHHUS;
METOJIaMH BBIOOpA INIEKTPOTEXHUIECKHX, DIIEKTPOHHBIX,
ANEKTPOU3MEPUTEIBHBIX YCTPOICTB

IIPUEMAMH [TPOBEJICHUS IKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUM
ANEKTPUYECKUX LIeTIeH U 3JICKTPOTEXHUUYECKUX YCTPOHCTB

HaBBIKAMU NPEACTABJICHUS U rpaduyeckoil BU3yaau3aluu cOOpaHHON
JKCIIEPUMEHTAIbHON HH(pOpMaIIUK;




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

YUCJIC:

— KOHTaKTHas pabora — 8,7 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynutopHas — 0,7 akaJ1. 4acoB

— camocrosiTenbHas pabora — 131,4 akan. 4acos;

®dopma aTTecTallum - 3a4EeT C OLEHKOMN

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
B aKaj. yacax 2] Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = A . p Kon
> 3 © | camocTosATeNBEHOM | yclieBaeMOCTH U
JUCLIATUINHBI N £ m . | xommeTeHuK
o & padoThI IIPOMEKYTOYHOM
n1a6. |mpaxr. | € &
Jlek. - | TPAKT | =g aTTecTaluu
3aH. 3aH. | O &
1. Paznen 1. OCHOBBI
JIEKTPUIECKUX U3MEPEHUI
CamocrosTensHoe
1.1 1.1 Merponoruyeckue u3ydyeHue yueOHon N OIIK-7,
. 6 YcTHBIi onpoc
OCHOBBI H3MEPECHU I JUTEPATYPHI, OIlIK-3, TIK-1
KOHCIIEKTa JICKIIUU
1.2 1.2 CamocTrosTenbHoe OTIK-7
DNeKTpOTEeXHUYECKHE 12 |u3yuenue yueOHOM| VYcTHBIM onpoc OIIK-3 Hi{ 1
M3MEpHTEIbHBIE TIPHOOPHI JUTEPATyPhI '
3
1.3 1.3 Draekrpuueckue CamocTosaTenpHOe OIK-7
HU3MEPUTETbHBIE 12 |uzyueHue yueOHOI| VYcTHBII onpoc :
P Y Y PO | omK-3, TIK-1
npeoOpa3oBaTesn JUTEPATyPhI
CaMocrosTensHoe
n3ydeHre yueOHoi| YcTHBIN ompoc
14 1.4 N3mepenne v i P
JUTEPATYPBI, JlaGopaTopHble OIIK-7,
JNEKTPUYCCKUX  BEJIMYHMH: 05 | 1/11 12
IIOATOTOBKA K paboTsr OIIK-3, TIK-1
TOKA, HaNPSDKEHHUS, 3.11.C.
nabopaTopHbBIM TectupoBanue
3aHATHSM
HWroro no pazaeny 05 | /11 42
2. Pasgen 2  Usmepenwue
napamMeTpoB JNEKTPUYECKUX
nenem
2.1 2.1 OCHOBHBIE TTOHATHS.
OO0ue  cBeneHUS 00 CaMmocrosTensHoe OTIK-7
3JIEMEHTax nenen. 14 |usyuenue yueOHOI| VYcTHBIH onpoc OITK-3 Hi( 1
M3mepenne conpoTusieHus JIUTEPATYPBI '
MOCTOSIHHOMY TOKY.
2.2 2.2 N3mepenune
N 3 CamocrosTensHoe
€MKOCTH, HWHIYKTHBHOCTH, . N
. n3ydeHue yueOHol| YcTHBIH ompoc,
B3aUMHON HWHIYKTHBHOCTH.
JUTEPATYPBI, JlaGopaTopHbIe OIIK-7,
Nsmepenue MOIIHOCTH. 1 1 22
MOATOTOBKA K paboTsI OIIK-3, TIK-1
MocToBEIE METOIbI
nabopaTopHbIM TectupoBanue
M3MEpEHHS napaMeTpoB
. 3aHATUSIM
ernei.




Uroro no pazaeny 1 | 1 36
3. Pazgen 3  U3wmepenue
MAarHUTHBIX BEIWYHH
3.1 3.1 MarsuTtHbIe
I a30BaTEIH:
peobpasosate CamocTosaTenpHOe
MHIYKIHOHHBIEC, o
u3ydeHue yueOHon .
raJbBaHOMarHUTHEIE, VYerublit onpoc,
JIUTEPATYPHI, OIIK-7,
MarHUTOPE3UCTHBHBIC. 1 /11 18 JlaGopatopHbie
MOJITOTOBKA K OIIK-3, TTIK-1
H3mepeHre  MarHUTHOTO paboTh
11a00paTOpHBIM
IIOTOKAa B IIOCTOSSHHOM H| 3
3aHITHUSIM
MEPEeMEHHOM ~ MarHUTHOM
noJe.
3.2 3.2 Nzmepenue CamocrosTensHoe N
MarHUTHBIX XapakKTe EICTHK 0,5 15 |u3ydeHue yueOHOM YCTHEI onpoc OTIK-7,
P P ! v yd TectupoBanue OIIK-3, TIK-1
MarHATHBIX MaTEPUAJIOB. JIUTEPATypbI
HWroro mo pasueny 15 | 1/11 33
4. Paszgen 4 Diekrpuyeckue
U3MEPEHHUsT  HEDJICKTPUUCCKHUX
BEJINYUH
4.1 4.1 O6uIHe MoNIOKEHHUS.
YyBCTBUTEIbHBIC CamocTosTenbHOe OTIK-7
3JIEMEHTHI " 0,5 8 |uzyuenue yueOHOI| VYcTHBIN onpoc :
Y Y PO oMK-3, TIK-1
npeobpa3oBarenu: JUTEPATyphI
peocTaTHble, HHIYKTHBHEIE,
3 CamocrosrtensHoe | YCTHBII onpoc
4.2 4.2 Tenzomerpuueckue o P
usyueHue yueOHoi| JlaGopaTopHbie
M3MEpeHHs u
JUTEpaTyphl, paboThI OIIK-7,
npeoOpa3oBaTeiH. 0,5 1 12,4
. MMOJITOTOBKA K TectupoBanme OIIK-3, TIK-1
VYcrpoiictBa M3MEpEeHIsI
. . n1a0opaTopHBIM Konrponbnas
neopManuii U yCHInii.
3aHATHIM pabora
Hroro no pazneny 1 1 20,4
Hroro 3a cemectp 421 131,4 340
., |OIIK-7,0IIK-
Wtoro no nucuurinHe 4 4,21 1314 3a4€T C OLCHKOH | 5 HK-l,




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jnga  peanu3anuu  NPeIyCMOTPEHHBIX BHUJIOB yuyeOHOW paboThl B  KadyecTBe
00pa30BaTeNbHbIX TEXHOJIOTMH B IpENOAaBaHUM IUCUUIUIMHBL «DJIEKTPUUECKUE H3MEPEHUS»
UCIOJIB3YIOTCS:

Tpaauumonnsie 0O0pa3oBaTeNbHBIE TEXHOJOTUU — MH(OpManMoHHas JIeKIus (BBOIHAS
JIEKIUs, TJe JaeTcsl IepBOe MpeCTaBIeHUE O IPeIMEeTe U 3HAKOMCTBO CTY/IEHTOB ¢ Ha3HAYEHHEM
U 3aJjauaMi Kypca); JEKIUU — KOHCYJIbTalluM, U3JI0)KEHNE HOBOI'O MaTepHajia COIIPOBOXKAAETCS
MOCTAaHOBKOM BOMPOCOB U JUCKYCCHU B IOHMCKaX OTBETOB Ha 3TH BOIPOCHI; JIabopaTOpHbIE
paboTHI.

Texnonoruu npobieMHOro 00ydeHHs — MPOOJIEMHBbIE JIEKIUU SIBISIETCA PE3yIbTaToOM
YCBOEHHSI MTOJTyYSHHOM MH(pOpMAIMK TTOCPEICTBOM ITOCTaHOBKH MTPOOJIEMHOT0 BOIIPOCA U IMTOMCKA
nyTeld ero pemieHus; jJabopaTopHble pabOThl C HCIOIb30BAaHHEM MPOOJIEMHOr0 OO0y4YeHHE,
KOTOPOE 3aKJII0YAeTCs B CTUMYJIMPOBAHUHU CTYIEHTOB K CAMOCTOSITEIBHOM «100bIUe» 3HAHUM,
HEOOXOUMBIX JUISI PeLICHUS] KOHKPETHOU MPOOIeMBl.

HNudopmMannoHHO-KOMMYHHUKAIIMOHHBIE  00pa3oBaTeNbHbIE TEXHOJIOTUM — B XOJE
MPOBEJCHUS JIEKLIMOHHBIX 3aHSATHM MpelycMaTPUBACTCS HCIOJIB30BAHUE AJIEKTPOHHOIO
JEMOHCTPALlMOHHOI0 MaTrepuana (JeKUUuUu-BU3yalln3allin), ucnob30Banue MHTepHeT pecypcoB
JUTSI TPOMEKYTOUYHBIX aTTECTAIMI U TPOBEPKU OCTATOYHBIX 3HAHUN

JIeKUMOHHBIN MaTepuan 3aKpeIvIsieTcsl B XoJe JabOopaTOpHbIX paboOT, Ha KOTOPBIX
BBITIOJTHSIOTCS TPYIIIOBBIC MU MHIUBUAYAIbHBIE 3a/IaHUS 110 IPOWIEHHON TeMe.

CamocrosiTenbHass paboTa CTUMYIUPYET CTYIEHTOB K CaMOCTOSITEIbHOM NMPOpabOTKE B
MPOLIECCE BBIMOIHEHHUSI KOHTPOJIbHBIX paboOT, a Takke B IPOLIECCe MOJATOTOBKH K YCTHOMY
OIpOCY, TECTUPOBAHUIO U UTOTOBON aTTECTALUH.

B xoze npoBenieHus JEKIIMOHHBIX 3aHATHI MTpelycCMaTpUBAETCS:

-MCIIOJIb30BAaHUE DJIEKTPOHHOIO JIEMOHCTPALMOHHOTO MaTepuana I10 COBPEMEHHOMU
U3MEPUTENIbHOM TEXHUKE;

-HCIIOJIb30BaHME JICKTPOHHBIX YUCOHUKOB 10 OTJCITFHBIM TeMaM 3aHSITHIA;

-BCTpEYM C MPEACTABUTENSAMU MPOEKTHBIX M oOciayxuBaroumx mnpenmnpustuii: [TAO
«MMK», OO0 «OCK», 3A0 «KoncOM CKCy; npenmnonaraeMbie TeMbl -BcTped: «ITHHOBauu B
00J1aCTH KOHTPOJIbHO-U3MEPUTETBHON TEXHUKNY, «IHTEIeKTyaIbHbIE MEXaTPOHHBIE CUCTEMBDY;

-aKTUBHBIE W HWHTEPAKTUBHBIE (POPMBI OOYyYEHHUS: BApUATHUBHBIA OMPOC, ITUCKYCCHU,
YCTHBI ONpOC, KOHTpPOJbHAs paboTa, TECTOBBIM ONpOC, WHAMBUAYAJIbHAs <«3alllUTay
1a0opaTOpHBIX paboT U T.1.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe CpeICTBA A5 NIPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. ApramonoB, 1O. C. DnekTpuueckue u3MepeHus : yueOHo-MeToqrueckoe mocooue / 1O.
C. ApramonoB, B. B. I'pebennukoBa. - Marauroropck : MI'TY, 2012. - 1 371eKTpoH. ONT. AUCK
(CD-ROM). - 3ar. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1000.pdf&show=dcatalogues/1/1119
172/1000.pdf&view=true (mara ooOpamenus: 14.09.2020). - Makpooobekt. - Tekct
ANIEKTPOHHBIN. - CBefieHus nocTynHbl Takke Ha CD-ROM.

2. MyxanwuH, JI. I'. CxeMOTeXHHKa H3MEPHUTEIBHBIX YCTPOUCTB : yueOHoe mocobue / JI. T
Myxanus. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 284 c. — ISBN



https://magtu.informsystema.ru/uploader/fileUpload?name=1000.pdf&show=dcatalogues/1/1119172/1000.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1000.pdf&show=dcatalogues/1/1119172/1000.pdf&view=true

978-5-8114-0843-6. — Tekcr : anekTpoHHbIi // JlaHb : 3IeKTPOHHO-OMOIMOTEYHAs CHCTEMa., —
URL.: https://e.lanbook.com/book/111201 (mata ob6paruenus: 16.09.2020). — Pexxum goctyma:
JUISL aBTOPU3. MOJIb30BATEIICH.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Iummapes, B. }0. Texuudeckuwe usmepeHuss W mpubopsl . yueonuk / B. O.
[Mummapes. - M. : Axangemus, 2010. - 384 c. : wn., rpad., cxemsl, Tadn. - (Beicmee mpod.
oOpa3oBaHue . ABTOMAaTHU3AIM U yIIpaBlieHKE). - TEKCT: HEMmOCpeACTBEHHBIN.

2.XpomouH, I1. K. Dnekrporexanueckue usmepenus : yueonoe nocodue / I1.K. Xpomowus.
— 3-e u3a., ucnp. u gorn. — Mocksa . DOPYM : UHDOPA-M, 2020. — 288 c¢. — (Cpennee
npodeccuonansHoe oopazosanue). - ISBN 978-5-00091-462-5. - Tekcr : anekrponnsiid. - URL:
https://znanium.com/catalog/product/1071959 (mxara oopamierus: 20.09.2020).

3. Boneros, A.C. Metrposioruss ¥ H3MEpUTEIbHAs TEXHHUKA: DJIEKTPOHHBIE CPEICTBA
U3MEPEHUH 3JICKTPUYECKUX BEIUYMH: y4eOHOe mocoOue JUisi cpeaHero MnpohecCHOHAILHOTO
obpaszoBanus / A. C. Boiseros, JI. C. He3naxun, E. A. CrenanoBa. — Mocksa: M31aTenbcTBO
FOpaiir, 2020. — 103 ¢. — (Ilpodeccronansuoe oopazoBanue). — ISBN 978-5-534-10717-3. —
Tekcr: anextponnsiii // DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/456821 (nara
obpamienus: 16.09.2020).

4. DneKTpoTeXHUKA U 3JIEKTPOHHUKA B 3 T. Tom 3. OCHOBBI AJIEKTPOHUKH H DIICKTPUIECKHE
U3MEpCHHUS | YUCOHHUK M MPAKTUKyM JUIsl cpeiHero mpodeccronanbHoro obpasosanus / . B.
Kysnenos, E. A. Kynuxosa, I1. C. Kyneruacos, B. I1. JIlynun. — 2-e uzn., nepepad. u 1om. —
Mocksa : UsparensctBo HOpaiit, 2020. — 234 c¢. — (IIpodeccuonansHoe obpazoBaHue). —
ISBN 978-5-534-03756-2. — Tekct : snekrponubiii // DBC IOpaiir [caiitr]. — URL:
https://urait.ru/bcode/453882 (nara obparuenus: 16.09.2020).

5. Atabekos, I'. 1. OcHoBbI Teopuu 1ieneii : yueouuk / I'. Y. AtabekoB. — 5-¢ u3n., cTep.
— Camnkrt-IlerepOypr : Jlawp, 2020. — 424 c. — ISBN 978-5-8114-4959-0. — Tekcr :
anektpoHubii  // Jlanb : ANEeKTPOHHO-OMOMoTewnas ~ cuctema. —  URL:
https://e.lanbook.com/book/129222 (nata obpamenus: 16.09.2020). — Pexxum goctyma: ist
aBTOPU3. I10JIb30BATEIIECH.

6. lumos, O. B. TexHuueckue cpeAcTBa aBTOMATHU3AIMHM W YIpPaBIeHUs : yuyeOHOe
nocobue / O. B. Ilumos. — Mocksa : UHOPA-M, 2021. — 396 c. + Jlon. maTtepuaibi
[DnexTpoHHbIH pecypc]. — (Bricmiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-010325-9. -
Tekcr : anexktponnsiid. - URL: https://znanium.com/catalog/product/1157118 (mata oGparieHus:
20.09.2020).

B) MeToauyeckue ykasaHus:

1. Apramonos, H0.C. 3mepenne MarHuTHOM MHIYKIIMU TOCTOSHHOTO MAarHUTHOTO TOJIS
C MOMOIIBIO U3MEPUTEIBHOW KaTyIIKU: MeToA. ykazanus / ApramonoB FO.C. — Maruuroropck:
N31-Bo MarauToropck. roc. Texs. yH-ta, 2011. — 14 c. — TekcT: Hemocpe1CTBEHHBIH.

2. Apramonos, 10.C. M3mepenne nedopmanuii ¢ TOMOIIBIO TEH30PE3UCTOPOB: METO/I.
ykazanus /HO.C. ApramoHoB. — Maraurtoropck: M3n-Bo Marauroropck. roc. TexH. yH-ta, 2011, —
15 ¢. — TekcT: HEMOCPEICTBEHHBIMH.

r) [Ilporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneyenne

Haunmenosanue 110 Ne norosopa CpoK neiicTBUS TUIEH3UN



https://e.lanbook.com/book/111201
https://znanium.com/catalog/product/1071959
https://urait.ru/bcode/456821
https://urait.ru/bcode/453882
https://e.lanbook.com/book/129222
https://znanium.com/catalog/product/1157118

7Zip cBOOOIHO 0eccpouHO
MS Off_lce 2003 Ne 135 ot 17.09.2007 0eccpouHo
Professional

MS Windows XP

Professional(mis  |/-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

FAR Manager CBOOOIHO OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CcpUIKa

OnexkTpoHHas 0a3a NEPUOIUYECKUX H3AAHUI
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

ITouckosas cucrema Akanemust Google (Google
Scholar)

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

Harmwmonanbuasa
MH()OPMAIIMOHHO-aHAIUTHYECKAsT ~ CHCTeMa
Poccuiickuil HMHJIEKC HAY4YHOI'O0 IHMTHPOBAHUS

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

denepanbHOe TOCYAapCTBEHHOE —OIOIKETHOE
YUpeKIACHUE «DenepabHbIN UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTHY

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

Nudopmanmonnas cucrema - EnuHOEe OKHO
JIOCTYyHa K HH(OPMALIMOHHBIM pecypcam

URL: http://window.edu.ru/

Poccuiickass T'ocynapcTBennas OuOimoreka.
Karanoru

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

DnekTpoHHbIe pecypchl Oubmuorexku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

®denepalbHbIl  00pa30BaTEIbHBIA  MOPTAI
Orxonomuka. Commonorud. MeHe [HKMEHT

~ |http://ecsocman.hse.ru/

VYHuBepcuTeTcKass WH(POPMALMOHHAS CHUCTEMaA
POCCHA

https://uisrussia.msu.ru

MexayHapoaHast HayKOMETpHUYECKast
pedepaTHBHAsS U IOJHOTEKCTOBAst 0a3a JaHHBIX
Hay4uHbIx u3ganuil «Web of science»

http://webofscience.com

Me:xnyHaponHas pedepaTtuBHas U
MIOJIHOTEKCTOBAsl _ CIpaBoYHas 0a3a  JTaHHBIX

http://scopus.com

MC)K,Z[YHapO,[[HaSI 6338. IIOJTHOTEKCTOBBIX
XypHaioB Springer Journals

http://link.springer.com/

MexnyHaponnas KOJUTEKIIHS HAaYYHBIX
IIPOTOKOJIOB IO PA3JIMYHBIM OTPACIsM 3HAHUU

http://www.springerprotocols.com/

MexnyHaponHas 0a3a Hay4dHBIX MaTepHallOB B
obacty  (HU3MUECKUX HAYK W HWHXHHUPHHTA

http://materials.springer.com/

MexnyHapoaHas 6a3a CIpaBOYHBIX M3IaHHMA 110
BCeM oTpacisM 3Hanui SpringerReference

http://www.springer.com/references

MexnyHaponnas pedepatruBHas u
MOJTHOTEKCTOBAs CHpaBouHas ©0a3a JaHHBIX
HAay4YHbIX W3ganuii «Springer Nature»

https://www.nature.com/siteindex

ApxuB HaydHbIX XypHaIoB «HamumoHanpHbIN
AJIEKTPOHHO-MH(POPMALMOHHBIA  KOHIIOPLILYM»
(HITHOUKOH)

https://archive.neicon.ru/xmlui/
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Nudopmanmonnas cucrema -
HopMmaTtuBHBIE MpaBOBBIC AKTHI,
OpraHU3aIMOHHO-PACTIOPSTUTE
bHBIE JIOKYMEHTHI,
HOPMATHBHBEIC M_METOJUYCCKHUE
Vngopmanmonsas - CHCTEMA  ~|pyc- /by fstec ru/
bank JTAHHBIX yIpo3
MexnyHnapoanas pedepaTuBHas
0aza JAHHBIX [0 YHCTOM U

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOLYJIf)

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

http://zbmath.org/

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe AUCIUTUINHBI BKITIOUACT:

1. YyeOHble ayuTOpuu JUIsl IPOBEACHUS 3aHITUI JIEKIIMOHHOTO THITA

MynbTUMeAUHHBIE CPEICTBA XPAaHEHHUS, IIEPEJauu U MPeICTaBICHIS HHPOPMaLIUU

2. VYdeOHas ayauTopusi JUIsl TPOBEACHHS JabopaTOpHBIX paboT: JabopaTopus
ANEKTPUYECKUX U3MEPEHUN

JlaGoparopHble yCTaHOBKU, U3MEPUTEIbHBIE PUOOPHI sl BBIIOIHEHHS 1a00paTOPHBIX
pabor:

BosbT™METp B7-36 — 1 mmit.;

BosbT™MeTp B7-38 — 1 mit;

BoabT™MeTp BP-11 — 3mmT.;

octmorpag C1-112 — 1.

naboparopubiii creH «M3yueHne XxapakTepUCTHK TPAH3UCTOPOBY;

naboparopHbIi cTeH «/laTanku TexHomormueckoi nadopmanuny, JITHU;

naboparopnas ycraHoBka «Onpenenenue napametpon [I-perynsaropay;

nabopaTopHas ycranoBka «Omnpenenenue napametpo [THU-perymstopay;

nabopatopHublii cteH «/{uddepernumanbHo-TpanchopMaTopHbIN IpeoOpa3oBaTeiby;

nabopaTopHslii cten] «M3mepenne nedopmannii TEH30pE3UCTOPAMIY;

[TepconanbHbie KOMITbIOTEPHI ¢ TakeTom MS Office, Beixonom B IHTEpHET 1 ¢ 10CTYIIOM
B 2JICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA

3. [lomemenus 1i1st caMOCTOSTENbHON pabOThI 00yUaroIuXCs

[Mepconanbhbie KOMITBIOTEPHI ¢ akeTom MS Office, Beixonom B IHTEpHET 1 ¢ 1oCTyOM
B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA

4. Y4yeOHbIe ayAUTOPUH ISl TPYTIIOBBIX W HHIMBHIYaJIbHBIX KOHCYJIBTAIHHA, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHBIX KOHCYJIbTAllUN

Jlocka, MyJlIbTUMEUNHBIN TPOEKTOP, SKPAH

5. Tlomemienue niast XpaHeHHs M HPOPHUIAKTHUECKOTO OOCIYKHUBAaHHUS y4eOHOTro
000opyT0BaHUS

Crennaxu Ui XpaHeHHs y4eOHO-METOMYECKHUM JOKYMEHTAIINH



https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
https://bdu.fstec.ru/
http://zbmath.org/

Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSATEIbHOM PadoThl 00y4arOINXCsl

[To nucrumuinHe «QNeKTpuYecKrue U3MEPEHUs» MPeAYyCMOTpEHa ayAUTOPHASI U BHEAYIUTOpHAs
camocTosTelbHas paboTa 00yJarommxcs.

AynuropHas caMOCTOSITENIbHAsL paboTa CTYA€HTOB IPEAIIOJAraeT BbIIOJIHEHUE U 3aLIUTY

1ab0paTopHBIX paboT, pelieHne KOHTPOJIbHBIX 3a7ay.

Ilepeyennb Bomnpocs! k 3amure
JIa00pPATOPHBIX
padort
1. Onpenenuth NOHATHS: PU3HUECKas BEIUUNHA, U3MEPEHUE,
u3MepsiemMasi BeJInUnHa.
2. OnpenenuTb MOHATUSA: SHEPreTUUECKUE U TapaMeTpUIECcKue
BEJIMUMHBI, IPOCTHIE U COCTABHBIE; IPUBECTU IIPUMEPBI.
3. OnpenenuTs NOHATUSA: €AUHULBI PU3NUYECKUX BEJIUYUH,
CPEJICTBA U METO/bI U3MEPEHUM, PE3YIbTAT U3MEPEHUS;
IPUBECTH NIPUMEPBI.
IToBepka P PHUMCED
4. OOBSACHUTH CYTh METO/IA CPAaBHEHUS; IPUBECTU IPUMEPHI
aMIIepMETPOB,
METOJI0OB CPAaBHEHUS.
BOJIbTMETPOB

o1

. OOBACHUTH OHATHE: MEPa, IPUBECTH IPUMEPHI MEP.

6. OOBSACHUTH MOHATHE: H3MEPHUTEIBHBIN MPE0OPa30BaTEIh, BUIBI
npeoOpa3oBarenei.

7. OOBSACHUTD MOHATHE: U3MEPUTENBHBIN PUOOP; Kiaccudukanus
U3MEPUTENIBHBIX PUOOPOB 110 CTPYKTYPHOMY IIPU3HAKY.

8. [TpuHIMN NeiCTBUS MArHUTORIIEKTPUYECKOTO U3MEPUTEIHEHOTO

MEXaHu3Ma

JlaTumku Toka
Y HaNPsSHKEHUS

1. KakoBb! IpUHIUIIBI 1EHCTBUS U KOHCTPYKTHUBHBIE OCOOCHHOCTH
HU3MCPUTCIBHOI'O TOKOBOT'O IIYHTA U ACITUTEIIA HaHpﬂH(CHHﬁ?

2. KakoBbI IPUHIUIBI 1EHCTBHS U KOHCTPYKTHBHBIE OCOOEHHOCTH
TpaHcopmaTopa ToKa U TpaHCchopMaTopa HANpPSKEHUS?

3. KakoBbI MpUHLUIIBI AEUCTBUS U KOHCTPYKTUBHBIE OCOOEHHOCTH
HHTCIpaJIbHBIX JaTYMKOB TOKA U HaprDKeHI/ISI?

4. Kakuie OCHOBHBIE IOTPEIIHOCTH €CTh Y IaTYNKOB TOKA U
HAIMpsKCHUA, KAKOBBI UX ITPUYUHBI U ITYTHU CHIKEHHUS?

5. KakuMu TeXHUUECKUMH XapaKTepUCTUKaMHU JOJKHBI 00J1a1aTh
JATYUKU TOKA JJI CHU)KEHHUS [TOTPEIIHOCTEN N3MEPEHUS

6. KakuMu TeXHUYECKIMMH XapaKTePUCTUKAMU JOJDKHBI 00J1a1aTh
JATYNKU HAIIPSHDKEHUS JUIS CHUKEHMSI TTIOTPEIIHOCTEN
U3MEpPEHUS

7. Kakue u3 pacCMOTPEHHBIX JaTYUKOB 00J1a/1al0T HAUTYUIIUMHU
TCXHUYCCKUMU XapPaKTCPUCTHUKAMHU U HO‘IGMY?

H3mepeHne 4acToThI ¢
TIOMOIIIBIO
AIIEKTPOHHOTO
ocrutorpada

1. 310KUTh CYyTh OCHOBHBIX METOJIOB U3MEPEHHUSI YaCTOTHI.

2. HapucoBath cxemy U3MEpEeHHsI YaCTOThI OCIIMILIOrpaduuecKkum
METOJIOM JIMHEUHOW pa3BEPTKHU.

3. M310XUTh METOAUKY TOJICYETa HEM3BECTHOM YaCTOTHI IPU
CpaBHEHHUHU 4acToT 1o ¢urypam Jluccaxy.

4. HapucoBatb cxemy AJis CPaBHEHHsI YACTOT IIPHU KPYTOBOM
pa3BEPTKE U METOAUKY OMPEJEICHNS] HEU3BECTHON YaCTOTHI.

HccnenoBanue MocTa
IIOCTOAHHOI'O TOKa

1. B uém paznuune Mex 1y MaCCUBHBIM M HArPY>KEHHBIM MOCTaMu?
2. YTo Ha3bIBAETCS YyBCTBUTEIHHOCTHIO MOCTA?




Ilepeyennb
JIa00pPATOPHBIX
padort

Bomnpocs! k 3amure

. OT 4yero 3aBUCHUT YYBCTBUTEIHHOCTh TACCUBHOTO MOCTa?

. Kak onpenenuts 4yBCTBUTEIBHOCTh HATPYKEHHOIO MOCTA?

5. Ilycth 3amansl conpoTubiieHue mieda R u ero usmenenne AR,
BHYTPEHHEE CONPOTUBJIEHUE U TOK MOJHOTO OTKJIOHEHUS
ykazarens M. OcranbHble M1e4d MOCTa MO>KHO BbIOHMpATh
pou3BOJIbHO. KakuMu OHU TOJIKHBI OBITh, YTOOBI TPU JAHHOM
3Ha4eHUU AR ¥ HEM3MEHHOM HaNPsSKEHUH UCTOUHUKA
MUTAHUS TOJTYYUTh HauOOoJIbIllee OTKIOHEHHE CTPEIIKH
yKazarens?

W

N3mepenue
MarHUTHON UHIIYKIIUU
IIOCTOSIHHOTO
MarHUTHOTO TOJIS C
MOMOIIbIO
HU3MEPUTEIbHOU
KaTYIIKU

1. HapucoBaTh 3CKU3bI IEPBUYHBIX STAJIOHOB MATHUTHOU
WHAYKIIUA 1 MAaTHUTHOTO TTOTOKA.

2. BeiBectu dhopmyny 3.1.c., uHayktupyemoid B K mipu e€
BHECEHUU B MAarHUTHOE TIOJIC.

3. OnpenenuTs OxKuAaeMyIo mossipHocTh 3.1.¢. UK mpu eé
BHECEHUU B MAarHUTHOE TIOJIC.

4. Hanucats opMyiy 7Sl ONIpeieTICHUs HAMPSKEHHOCTH
MarHuTHOTO 1oJist ¢ nomonisro MK.

5. BeiBectu dopmyny 1ist onpeaeneHus 3PpPEeKTUBHOTO CEUSHUS
UK.

6. BoiBectu dhopmyny 11 onpeneneHus uyBctButenbHocTa UK k
W3MEHEHUIO MarHUTHOTO TIOTOKA.

7. BoiBecTu hopMyny [1sl U3MEPEHUS MAarHUTHOTO TIOTOKA B
CUHYCOMIAJIbHOM MarHUTHOM TIOJIE.

8. Hamucats ¢popmyny 1uist onpeieneHus HarpsHkEHHOCTH
MarHMTHOTO TIOJISl B IICHTPE KaTymku [ erbsMroJbIia.

9. ChopmynupoBatTh ycIOBHUS YBEIMUEHUS YYBCTBUTEIHHOCTH K
M3MEHEeHUI0 nHAYKIMU cxembl ¢ UK u nHTerparopom
HATPSDKEHUS.

10. ChopmynupoBaTh yCIIOBUS YBEIIMYCHUS YYBCTBUTCIILHOCTH K
W3MEHEHHUIo MHAYKIMK cxembl ¢ K 1 nHTErpaTopom TokKa.

I[aT‘lI/IKI/I MAarauTHOI'O
I1O0JIA

1. KakoB npuHIun padboTel FepKOHA, OCHOBHBIE IIPEUMYILECTBA U
HEJOCTaTKU TaKUX JaTYUKOB?

2. KakoB npuHIHI paboThl JATYMKOB X0JIIa, OCHOBHBIE
IIPEUMYIIECTBA K HEJOCTaTKH TaKUX JNaTYMKOB?

3. KakoB npuHIHI paboThl MarHUTOPE3UCTOPOB, OCHOBHBIE

IIPEUMYIIIECTBA U HEAOCTATKU TaKUX JaTYUKOB?

. Onuumre o01IyI0 CTPYKTYPY JaTYMNKOB MAarHUTHOTO MOJIS?

5. HazoBuTe nuana3zoHbl U3MEPEHUsI MarHUTHBIX MOJIeH JaTYMKOB
XoJuta ¥ MarHuTOPE3UCTOPOB?

6. KakoBa npeanoututenbHa 001acTh MPUMEHEHUS KXI0T0 U3
JATYNKOB, TIPEICTABJIICHHBIX B JJA0OpaTOpHOI paboTe?

D

N3mepenue
nedopMaruii
MIOMOIIIBIO
TEH30pPE3UCTOPOB

-

. Uto Takoe TEH304yBCTBUTEIBHOCTh MaTepHaia’?

2. Kak 3aBUCHT T€H309yBCTBUTEIHHOCTh HAKJICEHHOTO
TEH30PE3UCTOPa OT €r0 KOHCTPYKIIMU U MaTepuania
CBSI3YIONIETO?

3. Kak, 3Hast OTHOCUTENbHOE N3MEHEHHE COMTPOTUBIICHUS

TEH30PE3UCTOPa, HAUTH €r0 OTHOCUTENbHOE Y/UIMHEHNE?

OmnpenenuTs NOHATHUS: cUia, AeopMarus, HanpsHKEHUE.

5. OnpenenuTs NOHATHUS: MOYJb YIIPYTOCTU U KOAPPUIUEHT

IlyaccoHa.

e




Ilepeyennb Bomnpocs! k 3amure
JIa00pPATOPHBIX
padort

6. Uemy paBHBI MOAYIb yIpyroctu u Kodduuuent Ilyaccona s
cranu?

7. Kak, 3Has nedopmaruio cTep>xHs, ONpeaeInTb YCUIne,
JICUCTBYIOIIEE HA CTEPIKEHB?

8. Kak u uem u3mepuTh KOAPPHUIMEHT TEH309yBCTBUTEIBHOCTH
TEeH30pe3ucTopa’?

IIpumep BapuaHTa KOHTPOJIbHOM PadoThI Nel

1. U3mepenne nanpspxerus tpeyroiasHor ¢popmsl (ka =1,33; kg = 1,25) ocymectnsercs
IMKOBBIM BOJIBTMETPOM. OnpesieuTh CpeAHEBBIIPIMICHHOE U 3()(HEeKTHBHOE 3HAUCHHE
U3MEPSEeMOT0 HaNpPsDKEHMS, €CIH B IIPOIecce N3MEpEeHHst BOIbTMETp mokasan 110 B.

2. 3mepenue HanpsHKeHUs B BUJIE MOCIEA0BATEIbHBIX UMIYIbCOB T=SMC; T=100Mc

(ka =k¢ = 1/"k3) OCYIIECTBIISIETCS BOJILTMETPOM 3P dEeKTUBHBIX 3HaUeHUH. OnpenenuThb
CPEIHEBBINPSAMICHHOE 3HAYCHHE U3MEPSEMOT0 HAMPSKEHHSI 1 OTHOCUTENBbHYIO TIOTPELTHOCTh
U3MEpEHHs, €CIIH B MpoIlecce U3MEPEHHs BOIbTMETp mokazain 250 B.

3. BeiBectu hopmyiy st onpenenenus 3hHEeKTUBHOTO U CPEAHEBBITPSIMIEHHOTO HAMIPSKEHUS U
onpenenuts 3Hadenust Ka u K¢ nns curnana, 3amansoi Gopmel.

IIpumep BapuaHTa KOHTPOJbHOM PadoThI Ne2

1. PaccunTtarh 3Ha4€HHE COMPOTUBIICHUI PE3UCTOPOB IIYHTA ISl pACIIMPEHUS MIPEACIIOB
MarHUuTORJIEKTPUUYECKOTO0 MIJIITHAMIIEPMETPA ¢ TOKOM TMOJIHOTO OTKJIOHEHUS lg, BHYTpeHHUM
conpotusiieHueM Rg 1o 3nauenus |. Cnenats BbIBOA GOpMYIIBI i onpeseseHus Ry,.

2. OnpenenuTh 3HaU€HUE 100aBOYHOTO COMPOTHUBIICHHUS I PaCILIUPEHUS ITPEIETIOB
MAarauTO3JICKTPUYICCKOTO BOJIBTMETPA C MPECACIIOM U3MCPCHUA Uo u Ro AJIA paCIIupCHUA
npezenoB u3Mepenus ao U.

3. PaccunTath 3HaUYE€HMS CONTPOTHUBICHUH pe3ucTopoB R1,R2, Rz MHOTOMpEnebHOTO IIyHTA IS
pacuIMpeHust MpeaeIoB MAarHUTOAIEKTPUUECKOTO MUKPOAMIIEPMETPa ¢ TOKOM MOJIHOTO
OTKJIOHEHUS lg, BHYTpeHHUM compoTuBieHneM Ry .HoBble npeaenst usmepenus Tokos: i, I u I3
(i < Iz < I3). IIpusste paBaeiM 200-N Om (N — HOMep BapuaHTa).
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4. OnpenenuTh 3HAYCHUS COMPOTHUBIICHUH 100aBOYHBIX pe3ucTopoB Ri, Ry, R3, R4 B ienu

1

MHOTOIPEICIbHOTO MAarHUTOAIEKTPHYECKOTO BOJILTMETPA, KOTOPBIH MpeIHa3HAUCH IS
WU3MEpEeHUS HANPsDKSHUS B 4eThIpeX Juana3onax ¢ epxaumu npeaenamu U;=30 B, U,= 50B,
U3=100B, U,=200B, eciii TOK IOJTHOTO OTKJIOHEHHs BosibT™MeTpa paBeH (10+N) MA, a
comporusienne RO =(400+10N) Om.
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5. Onpenenuth COMPOTHBIICHHS ITYHTHPYIOMIETO U J00aBOYHOTO PE3UCTOPOB, KOTOPHIC
HEOOXOIUMO MOJKIIOYUTh K MarHUTORJIECKTPUICCKOMY MHIJUTHAMIIEPMETPY C TOKOM ITOJHOTO
OTKJIOHEHHUS lg, BHYTPEHHUM COMPOTHBJICHUEM Ro, 4T0OBI H3MepsATh TOK | 1 Hanpspkerune U.

IIpumep BapuaHTa KOHTPOJIbHOMH padoThbl Ne3

1. MocToBBI€ CXEMBbI, peIHa3HAYCHHbIE )11 U3MEPEHUSI MHIYKTUBHOCTEHN KaTyIiek L (¢
AKTHUBHBIM COMPOTHUBIIEHUEM R1), ypaBHOBelIeHBI. 3anKcaTh yCIOBUE PABHOBECUSI U ONPEICIIUTh
WHAYKTUBHOCTH KaTymiku Lj u conpoTtuBnenus pesuctopa Ry mo Bapuanry.

R L, R R 1 L L R,

a) &)

2. MocToBBIE CXEMBI, IPEJHA3HAYECHHBIE JIUI U3MEPEHUs eMKocTel C1 KOHIEHCATOPOB ¢
norepsMu (MOTepH YUUTHIBAIOTCS CONPOTUBICHUAMU R1) ypaBHOBelIeHbI. 3anucaTh ycIoBUe
paBHOBecHs U ornpenenuTs napamerpsl R, C1 u tg 01, e 61 — yroa AUAIEKTPUUECKUX MOTEPh
koHAeHcaTopoB C1. PacueTsl BBIMOIHUTD IPU YCIOBUH, UTO KOHAEHcaTOphl Co, C3 u C4 HE UMEIOT
HIOTepPb, MOCTOBAs CXeMa IMUTAETCS IEPEMEHHBIM HanpshkeHueM ¢ yactoro T =50 I'iy (a) u
=0,5«I'11 (0).

R L, R

a)



punioxenne 2

OueHovHbIe CPeACTBA /1Jis1 NPOBeAeHHUS POMEKYTOUYHON aTTeCTANINH
a) [linanupyemble pe3yjbTaThl 00YyUeHHs U OIlEHOYHbIE CPEJACTBA ISl POBEACHUS MPOMEKYTOUHON ATTeCTAlUM:

CTpyKTypHBIii

JIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHHS OueHovHbIe CPeACTBA
KOMIETEHINH

OIIK-3 pemiaTh 3a/1a41 aHAJIN3a U PACYeTa XapaKTePUCTUK YJIeKTPUUYECKHUX Henei
3HaTh

OCHOBHBIE  METOABI  IPOBEICHHUS
TEOPETUYECKOTO aHalM3a M pacyera
AJIEKTPUYECKUX CXEM U DIIEMEHTOB;
MIPUHIUT PaOOTHI CPEJICTB U3MEPECHUS
BJIEKTPUYECKHUX, MarHUTHBIX U
HEDJIEKTPUYECKUX  BEJIIMYMH  JUIA
MOJTy4YECHUS AKCIEPUMEHTAIBHBIX
JIaHHBIX;

BaXHEHTIIIHE CBOMCTBA u
XapaKTEPUCTUKU DJIEKTPUYECKUX U
Mar"HuTHBIX 1IeTIeH U Mo,

Ilepeuens meopemuueckux 60npocos K 3auemy:
1. OnpenenuTh OCHOBHBIE TapaMeTPhbl HIEPEMEHHOI'0 TOKA: YacTOTa, IEPUOJL, AMIUIUTYY WU
IIMKOBOEC 3HAUYCHUC, 3(1)(1)CKTI/IBHOC S3HA4YCHUC, CPCAHEC U CPCAHCBLIIPAMIICHHOC 3HAUYCHUA.

2. Onpenenutb NOHATHUS: (PU3NUECKAs BEIMUMHA, U3MEPEHUE, U3MepsieMast BEJIMYUHA.

3. OHpeIleJII/ITB IMOHATHA: SHCPICTHYCCKUC U MHAPAMETPUUYCCKHUE BCIWYHHBI, IIPOCTBIC U
COCTaBHBIE; IPUBECTH PUMEPHI.

4. OHpeIleJ'II/ITB IIOHATHUA: CANHUILIBI q)HSH‘IeCKI/IX BCJIMYUH, CPCACTBA U MCTOJbI I/ISMepeHI/Iﬁ,
pEe3yJIbTaT U3MEPEHUS; IPUBECTH IPUMEPHI.

5.00BSICHUTH CYyTh METO/1a CPABHEHMUSI; IPUBECTHU MPUMEPBI METOJIOB CPAaBHEHUSI.

6. OOBSICHUTB TIOHATHE: Mepa, IPUBECTU IIPUMEPHI MeP.

7. OOBSICHUTDH NOHSTHE: U3MEPUTEINIbHBIN peoOpa3oBaTesb, BUAbI IPeoOpazoBaTeIeH.

8. OOBSICHUTH NOHATHE: H3MEPHUTENbHbIN NpHOOp; KiIaccu(UKALUsS H3MEPUTEITbHBIX
puOOPOB MO CTPYKTYPHOMY IIPU3HAKY.

9.  OObscHUTH pabOTy HU3MEPUTEIHLHOTO
YPaBHOBEIIVMBAaHUS.

10. O6BAcHUTD pabOTy M3MEPUTENBHOrO MPUOOpa CO CTPYKTYPHOH CXeMOH CMelaHHOro
npeoOpa3oBaHus.

11. JIo6aBouHBIE PE3UCTOPBI, YpaBHEHUS MpeoOpa3oBaHusi, KOHCTPYKTUBHOE HCIOJIHEHUE,
0COOEHHOCTH UCHOITHEHUS U NPUMCHCHUSA TPpHU IEPEMEHHOM TOKE.

12. Jlenutenu HamnpspKEHUs, BO3MOXKHBIE KOHCTPYKIMH, KOA(POHUIMEHT Mpeodpa3oBaHus,
JOCTH)KEHHUE €ro TIOCTOSTHCTBA Ha TIEPEMEHHOM TOKE.

13. llyHTHI, ypaBHEHUE NTPEOOPA30BaHUs, KOHCTPYKTUBHOE UCIIOJIHEHUE, TOI00D BETUYMHBI
IIYHTA, CIIOCO0 BKITIOYESHHUSI.

14. KoneHncatopHble ¥ MHIYKTOPHBIE IETUTENN HANPSHKEHUS, UX KOHCTPYKIIMHU, YpaBHEHUS
npeoOpa30BaHMUsl, TOTPEITHOCTH.

15. U3ameputenbHble TpaHCHOPMATOPHl HANpSIKEHUs, CTaHIAPTHI,

npubopa co  CTPYKTYpPHOM  cxemoi

pexxuMm  paloThI,

MapKUPOBKa BbIBOJIOB, (ha30BbI€ COOTHOIIEHUS, CIIOCOOBI BKIFOYEHHUS.




CtpyKTypHBII

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OueHoYHBIE CpPeICTBA

KOMTICTCHITHH
16. HomuHaneHBIA ¥ ACHCTBUTEIBHBIA Kod(hduimeHT Tpancopmammu tpanchopmMarTopa
HANpPSDKEHUs, KJIacChl TOYHOCTH, (Da30BbI CIBUT MEXKIY MEPBUYHBIM M BTOPUYHBIM
HANPSDKCHUSIMU.
17. UsmepurenbHble TpaHCHOPMATOPHl TOKA CTAHIAPTHI, PEKUM pPabOThI, KOHCTPYKLHS,
MapKUPOBKA BBIBOJIOB, ()a30BbIC COOTHOIIICHUSI, CTIOCOOBI BKIFOUCHHS.
18. Kak paccuuTaTh BEIMYMHY HArpy3ku, MOAKIIOUYAaEMOM K TpaHchOpMaTropy TOKa Ha
vactoTe f, ucronp3yst macmopTHeIC AaHHBIE TpaHCPOpMaTOpa ToKa /i 4acToThl 50 I'11.
19. IlpuHmun AEWCTBUS W KOHCTPYKIHS TEPMOIICKTPHUECKUX TpeoOpa3oBaTeneit
MEPEeMEHHOTO TOKa B TIIOCTOSIHHOE HANpsDKEHUE; YpaBHEHHE MpeoOpa3oBaHMs, Kiacc
TOYHOCTH.
20. H3meputenbHble  BBIIPSIMHUTENN  CPEIHEr0  3HAYCHHs; CXEMbI, YpaBHEHHUS
peoOpa3oBaHus.
21. V3meputenbHbINA BRIIPSAMUTEND aMIUIMTYIHOTO 3HAYEHHUS C OTKPBITHIM BXOJIOM, CXEMa,
BXOJIHO€ COMPOTHUBIICHUE, KAKOE HAMPSHKEHUE UM U3MEPSIOT.

YMeTh Ilpumepvt npakmuueckux 3a0anuii 014 3a4ema:

NPUMEHSTh TIOHATHUS W 3aKOHEI
AJIEKTPUYECKUX UENeW s aHaau3a
CJIO’KHBIX AJIEKTPOTEXHUYECKUX
LENIEH U CUCTEM

BbIOMpaTh 3¢ (EeKTUBHBIE CHOCOOBI

aHaJIi3a QJICKTPUYICCKUX u
MAarHuTHBIX HCHCI\/'I, quTaTth
QJICKTPUYCCKUC CXCMBI,

IIPpOBOAUTH BBIYHCIINTCIIBHBIC

OKCIICPUMCHTBI C OJCKTPHUYCCKUMU
cXeMaMu

1. MarHuTOoRIeKTPUIECKHIA U3MEPUTEIbHBIN MEXaHU3M: HapHuCcoBaTh
KOHCTPYKIIMIO U OOBSICHUTh  TNPUHIMI JIEHCTBUSI; HAMUCaTh OCHOBHOE
YpaBHEHUE, XapaKTEpU3YIOILEee 3aBUCUMOCTb YIJIa TIOBOPOTA OT U3MEPSIEMOI0
TOKa; OOBSICHUTH KaKOW TOK MOYKHO U3MEPSTh; BUJI IITKAJIBI.

2. OnpenenuTh TMOTPEMIHOCTh TMPH H3MEPEHUH TOKa aMIIEpPMETPOM ¢
HOMHUHAJIBHEIM TokoM IH = 30A, kmacca touHoctu 1,5, ecim IokazaHUS
amnepmerpa [=10A.

3. DIEKTPOMAarHUTHBIA N3MEPUTEIFHBI MEXaHU3M: HAPUCOBATh KOHCTPYKITUIO
OOBSCHUTh TPHUHIMI JCWCTBUS;- HAMUCaTh OCHOBHOE ypaBHEHHUE,
XapaKTEepU3yHoIlee 3aBUCUMOCTh YIJIa IOBOPOTAa OT H3MEPSIEMOro TOKa;-
00BSACHUTH KaKOM TOK MOXXHO H3MEPSITh; €CIIA U3MEPSATH MOCTOSHHBIN TOK MIPH
YBEJTUYCHUH M YMEHBIICHUM CUJIBI TOKA, OYIyT JIM TIOKa3aHWS OJIMHAKOBBI
(OTBET OOBSICHHTB).

4. OnpenenuTh TMOKa3aHUS BOJIBTMETPA, €CIM Ha €ro BXOJ IOJaHa
MEepUOJNYECKasl IOCJIEI0BATENbHOCTh MPSIMOYTOJIbHBIX HUMITYJIBCOB  C
MakcuManbHbIM 3HaueHHneM Um=141B, gacroroir ciaemoBanust fO=10xI11,
MIEPUOJIOM CJIEIOBAaHUSI UMITYNLCOB tu=1mKc. Halitn 2 dexkTnBHOE 3HaUCHHE




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

Usdd, ncnonb3ys nokazaHus BOJIbTMETpa. BolbTMETp UMeeT KBalpaTUIHBIN
npeoOpazoBatenb, BXOJA  3aKPBITBI, IIKaja IpPOrpagyHMpoBaHa B
JICWCTBYIOIIMX 3HAUCHHUSX CUHYCOMJIAJIbHOTO HANIPSKCHUSL.

5. Bo ckoibko pa3 JeicTByroniee 3HaueHHue | M3MepseMOro CHHYCOHIaIbHOTO

TOKa SN Ol 56 me CpeIHero 3HayeHusl (MMOCTOSIHHOM COCTaBIISIFOIIEH)

I,=1 . . .
ToKa A 0, Ha KOTOpbII pearupyeT BBINPSIMUTENbHBIN (JETEKTOPHBIN)
MWLIHaMIepMeTp:1) ¢ OJHONOIYNEepUOIHON CXEMOW BBINpSAMIICHUS; 2) ¢
JIBYXITIOJIYIIEPUOIHON CXEMOM BBIIPSIMIICHUS?

Bnaners

— TIPaKTUYECKUMHM HAaBBIKAMH pacyuera
JJIEMEHTOB JJIEKTPUUECKUX CXEM H
YCTaHOBOK;

—  HaBbIKaMU COCTAaBJIATh CTPYKTYPHbIE
CXEMBbI CPE/ICTB U3MEPEHUS;

Ilpumepvl npakmuueckux 3a0anuii 014 3auema:

1. IIpubop MarHUTORIEKTPUIECKON CHCTEMBI MMEIOUIMA KaTymky ¢ Ry=200wm,
paccuMTaHHBIN Ha MpenenbHblid Tok 10MA, Mpu KOTOPOM MOJBHMKHAS 4acTb
CHUCTEMBl IIOdy4aeT HauOosbliee OTKiIOHeHue. Ilycte asToT mpubop
UCIOJIB3YIOT B KAUeCTBE BOJIbTMETpa Npezen usmepenust Hanpsokernus 100 B,
ONpEAENUTh BEIMYMHY J100aBOYHOI'O CONPOTHUBIIEHUS, KOTOPOE HYKHO
MOCJIEIOBATEIBHO COETUHUTD C IIPUOOPOM.

2. PaccunTarh mapameTpsl Iuled MOCTa YHUTCOHA IMOCTOSHHOTO Toka. OmHUM
IUIEYOM MOCTa SIBJIIETCSI PEOCTAaTHBIA INpeoOpa3zoBareib NEpeMelleHHs B
aKTHBHOE COIIPOTUBJICHHE C MAaKCHMaJbHBIM 3HAYEHUEM CONPOTHBIICHUS
R1=100 Owm, koropoe ymenpmaerca no0 R2 =80 Om mpu nosHoMm
nepeMenieHn. PaccuntaTe CONPOTUBIEHMSI OCTAJIbHBIX IJIed MOCTa JUIs

noJlyueHusi HanpsbkeHuss Ha Harpyske U = 100 Om  npu nosHOM
nepemeniennu. Hanpsbkenne nutanusa Unut = 5 B, conpoTHuBiieHNEe Harpy3Ku
Ru = 1000 Om.

3. [ToreHmromMeTpuIecKuii mpeoOpa3oBaTeb MePEMEIICHHUs CO CPEIHEN TOUKOH C
akTUBHBIM conpoTtusiieHneM R = 200 OM noakato4€H K HCTOYHUKY TUTAaHUSA
nocrosinHoro Toka UIl = 10 B. Harpy3ka npeoGpa3oBarens BKIOUEHA MEXTY
cpeaHel TOUuKo# U ABIKKOM. [locTpouTh rpaduku 3aBUCUMOCTH HAIPSKEHUS
Ha Harpy3ke RH]1 = 1000M 1 Ru2 = 1000 Om

4. I3MepuTeNbHBI MEXaHW3M HMEeT HOMUHANbHBIM Toka [H = SMA
CONPOTHUBIICHHE
150M. Haiitn BenmunHbI 10OABOYHBIX COMPOTHBICHUN ISl TPEX MPENEIoB




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

u3MepeHnus Hanpsbxenus: 3B, 15B, 150B.

5. U306pa3uth ocuusuiorpaMmmy, MOJIy4eHHYIO Ha SKpaHe ocuusuiorpada, eciu Ha
Y-BX0J OJAETCSI UCCIIEyEMOE CUHYCOMIaIbHOE HAIIPSHKEHUE C IEPUOJI0M
T=2mc, Ha X-BX0J - JUHEIHOE pa3BEpThIBatollee HamnpsbkeHue ¢ TP=4wmc,
BpeEMs IIPSIMOI0 X0/1a Jiyda tnp=3Mc, BpeMsi 00paTHOro xoza jryya toop=Imc.
OJIT BO Bpemst 00paTHOTO X0/1a HE 3aIUPACTCHI.

6. lenurenu HanpspkeHus: BXogHoe HanpsbkeHue UBX=75 B HyXHO MOIy4yuTh
Hanpsbkenus U2=10B, U4=5B. Onpenenuts COOTHOILIEHNE COMPOTUBIICHUN
TaKOro JIeJIUTENS.

OIIK-7 Cnoco0HOCTBI) YYUTHIBATH COBPEMEHHbIC TEHACHUMH PA3BUTHSA JJEKTPOHUKH, H3MEPHUTEIbHON M BbIYMCIUTEIbHON TEXHHUKH,
HHGOpPMALMOHHBIX TEXHOJIOTHH B CBOeH NPO¢ecCHOHAIBHON NeATeIbHOCTH

3HaTh

COBPEMEHHBIE TEHAECHUWUH Pa3BUTHS
3JIEKTPOHUKH, HM3MEPUTEIIBHOM U
BBIYMCIIUTENIbHON TEXHUKH,
MH(POPMAIIMOHHBIX TEXHOJIOTUMA
NPUHLUIOBI  JIEUCTBUSI U CXEMBI
COBPEMEHHBIX AJIEKTPOTEXHUUYECKUX
YCTPOMCTB 5 PEKUMBI Hux
HCIIOJIb30BaHMUS;

THUIIBI POMBIIIJIEHHBIX O0BEKTOB U UX
rJ1aBHbIE MapaMeTphl; 3aKOHBI
peryIMpoBaHus; OCHOBHBIE
CTPYKTYpPBI CUCTEM aBTOMATHYECKOTO
YIPaBIICHHUS;

Ilepeuens meopemuueckux 60npocos K 3auemy:
1. TlpuHUUI OEHCTBUS U KOHCTPYKTUBHBIE OCOOCHHOCTH W3MEPUTEIBHOTO TOKOBOT'O

HIyHTa

[TpuHIMN necTBUS M KOHCTPYKTUBHBIE OCOOEHHOCTH JIeNUTEINS HaNpsKEHUI

[TpuHtUI MERCTBUS U KOHCTPYKTUBHBIE OCOOEHHOCTH TpaHCPopMaTopa ToKa

[TpuHIMNI AeHCTBUS U KOHCTPYKTHUBHBIE OCOOCHHOCTH TpaHC(hopMaTopa HanpsKeHUs

[TpuHIMT NecTBUS M KOHCTPYKTUBHBIE OCOOCHHOCTH MHTETPABHBIX TaTYNKOB TOKA

U HaINPsDKEHUS

6. Kakue oCHOBHBIE MOTPEITHOCTH €CTh Y JAaTYMKOB TOKA W HANpPSHKEHUS, KAKOBBI UX
HNPUYUHBI U YT CHUXKEHUSA?

7. KakuMu TEeXHHYECKUMH XapaKTEPUCTUKAMHU JIOJDKHBI 00JanaTh JATYMKU TOKa JUIs
CHIDKEHHSI TOTPELTHOCTEH U3MEpEHUs

8. Kakumu TEXHHYECKMMHU XapaKTEPUCTUKAMHU  JIOJIKHBI
HAIPSOKSHUS JUIS1 CHUYKCHUS TIOTPEITHOCTEH H3MEPEHHS

9. Ilpunuun paGoOThl TepKOHA, OCHOBHBIE IPEUMYIIECTBA M HEAOCTATKH TaKUX
JATYUKOB, 007aCTh IPUMEHEHUS

10. Mpunuun paboTsl TaTYUKOB X0JIJ1a, OCHOBHBIE IPEUMYIIECTBA U HEIOCTATKU TAKUX
JATYUKOB, 007aCTh IPUMEHEHUS

11. Ilpuniun paGoThl MarHUTOPE3UCTOPOB, OCHOBHBIE NMPEUMYIIECTBA M HEIOCTATKU
TaKUX JaTYUKOB, 001aCTh MPUMEHEHUS

12. Onumure o0NIyI0 CTPYKTYPY JATYUKOB MAarHUTHOTO TOJISI?

arwN

o0lagaTe  JATYUKHU




CtpyKTypHBII

3JIEMEHT [Inanupyemble pe3ynbTaThl 00yUCHUS OueHo4yHbIE CpeCcTBA
KOMIICTCHITUH
13. HazoBure pamana3oHbl W3MEPEHUS MArHUTHBIX TMOJeH JaTdyukoB XoJuila U
MarHUTOPE3UCTOPOB?
Ymern — HCIIOJIB30BaTh noctmxenus | IIpumepst npakmuueckux 3adanuil 011 3a4ema.
COBPEMEHHBIX MH(OPMAITMOHHBIX 1. PaccunTtarh 3Ha4€HHE CONMPOTUBIICHUA PE3UCTOPOB IIYHTA JJIsi PACIIUPEHUS

TEXHOJIOTHH, M3MEPUTEIBLHOU U
BBEIYMCIUTEIBHON TEXHUKA IS
penieHust TpoecCHOHABHBIX 3a1a4

— IIOHUMATh u aQHAJIM3UPOBATh
[PUHLUIIAAIBHBIE  JJIEKTPUYECKHUE
CXEMBI COBPEMEHHBIX
3JIEKTPOTEXHUYECKUX YCTPOMCTB,

pa60Ta}0me B PA3JIMYHBIX PCIKHMaAX;
— BBIIIOJIHATH  PACUCTBI IIapaMETPOB
QJICKTPHUUYCCKUX CXCM

MPECIOB MarHUTOAIEKTPUUYECKOTO MHJITUAMIIEPMETPa C TOKOM TOJHOTO
otkioHeHus lyo, BHyTpeHHUM compoTuBieHueM Ry g0 3Hauenus |. Caenath
BBIBOJT (DOPMYIIBI JIJIS oTnipeneacHus Ry,.

2. OnpenenuTh 3HaYeHUE J00aBOYHOTO COINPOTHBIICHHUS IS  PACHIUPCHHS
MIPECIIOB MAarHUTORJIEKTPUUECKOTO BOJIBTMETPA ¢ Tipeniesiom usmepenust Ug u
Ro ans pactmpenus npenaenos uamepenus 10 U.

3. Paccuurars 3HAYCHHUS CONPOTUBJICHHUIA pE3UCTOPOB R1,R>, Rs
MHOTOIPEACIIBHOTO HIyHTa s pacuIupeHus MIpeIesioB
MarHUTORJIEKTPUUECKOTO MHUKpPOAMIIEPMETPa C TOKOM IOJIHOTO OTKJIOHEHUS
lo, BHYTpeHHUM conpoTuBieHueM Ry .HoBbie npenensl uamMepeHus TOKoB: |y,
Lbuls(l; < I < I3). [Ipunasate paBasivM 200-N Om (N — HOMep BapuaHTa).

4. OnpenenuTh 3HaYSHHS] COMPOTUBIICHUM 100aBOUYHBIX pe3ucTopoB Ri, Ry, R,
Rs B uenu MHOrompeneabHOTO MAarHUTOXJIEKTPUYECKOTO BOJBTMETPA,
KOTOPBIN MpeTHa3HAYeH ISl U3MEPEHUS HAMPSHKEHUS B YEThIPEX JAMAara3oHax
¢ Bepxuaumu npegenamu U;=30 B, U,= 50B, U3=100B, U,=200B, eciu Tok
MOJTHOTO OTKJIOHEHUs BosibT™MeTpa paBeH (10+N) MA, a compotusienue RO
=(400+10N) Om.

5. [lo 3amaHHOl ypaBHOBEIIEHHOW MOCTOBOH cxeme, MpelHa3HaYeHHOW s
U3MEPCHUST WHAYKTUBHOCTH KaTymKu Lj (C akTHBHBIM compoTuBiieHHEM Rj)
3aMucaTh YCIOBUE PABHOBECHS U ONMPEACTUTh HHIYKTHBHOCTD KaTyIIKu L 1
COMPOTHUBIICHUS pe3rcTopa Ry 1o BapuaHTy.

6. [To 3amaHHOll YypaBHOBEIIEHHOW MOCTOBOHM cXeme, MpeIHa3HauYeHHOW s
W3MEPEHHS] €eMKOCTH KOHAeHcaTopoB C1 ¢ moTepsMH (MTOTEPH YIUTHIBAIOTCS
compotuBieHussMA R1) 3ammcare ycinoBHe paBHOBECHUS U OINPEACTUTH
napametrpel Ri, C; wm tg 81, Tme 81 — Yroia AWDICKTPHUSCKHUX IOTEPh
koHJieHcaTopoB Cl. Pacuersl BBIMOJHUTH MPU YCIOBUHU, YTO KOHJIEHCATOPbI
Cy, C3 u C4 HE MMEIOT TOTEPb, MOCTOBAsI CXeMa IMMHUTAETCS MEPEMEHHBIM
HanpspkeHueM ¢ gacroroit f =50 I’y (a) u f=0,5«I'11 ().




CtpyKTypHBII

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OueHoYHBIE CpPeICTBA
KOMIICTCHIINU
Bnaners — HaBBIKAMH BbIOOpa cpencts | Ilepeuens nadopamopnsix pabom::
W3MEpPEHHUS o 3aJaHHBIM 1. IlpombluuvieHHbIe [ATYUKH TexXHoOJoruyeckoii wuHdpopmauuu. MHW3ydenue

TEXHUYECKUM XapaKTepUCTHKaM;
— TPaKTHYECKUMH HaBBIKAMH pabOTHI
CO CIIELMAIIBHOM JIUTEPATYPOH

— NPAKTUYECKUMU HaBBbIKAMH B
HCCIIEIOBAHUM U HCIOJIb30BAHUU
YCTPOMCTB ABTOMAaTUKHU JUISL

JOCTUKEHHSI TOCTABIICHHBIX LieJei
yIpaBieHUs: 00bEKTOM

AATYMKOB TOKA U HANIPSKEHUS .

—CHATb W  TIOCTPOUTH  JKCIIEPUMEHTAJbHBIE  CTATUYECKHUE  XapaKTEPUCTUKU
M3MEPUTEIIBHOIO IIYHTA;

—CHATb W  TIOCTPOUTH  JKCIIEPUMEHTAJbHBIE  CTATUYECKHUE  XapaKTEPUCTUKU
U3MEPUTENILHOTO TpaHchopMaTopa TOKa;

—CHATb W  TOCTPOUTH  BKCIEPUMEHTAJBHBIE  CTATUYECKUE  XAPAKTEPUCTHUKHU
MHTErPAJIbHOIO JaTYMKa TOKa;

— CHATb W MOCTPOUTH SKCIEPUMEHTAIBHBIE CTATHYECKUE XAPAKTEPUCTUKH JEITUTENS
HaIpsKEHUS;

— CHATb M TOCTPOUTH SKCIIEPUMEHTAIbHBIE MEPEIaTOYHbIE  XaPAKTEPUCTUKHU
TpaHcopmaTopa HalpsHKEHHUS,

—CHATb W  TOCTPOUTH  OKCIIEPUMEHTAIBHBIE  CTATUYECKUE  XAPAKTEPUCTHUKHU
MHTETPAJIBHOIO JaTYMKA HAIPSIKEHUS;

— MPOAHAIM3UPOBATh TOJIYYCHHBIE PE3YIbTaThl, CHOPMYIUPOBATH BBIBOJIBI;

— BBITIOJTHUTH OTYET O MPOJIETaHHOHN padoTe.

2. TlpombllUIeHHBIE [JaTYUKU TexXHoJormyeckoii wuHdopmauun. W3ydeHue
AATYMKOB MATHUTHOIO MOJIS.

— CHATh  JKCIIEPUMEHTAJIbHBIE M  IOCTPOUTh TEOPETUYECKHUE  XAPAKTEPUCTUKHU
AHAJIOrOBOT'0 JaTyuKa X0JuIa;

— CHATh  DKCIIEPUMEHTAJbHBIE M  IOCTPOUTh TEOPETUYECKUE  XAPAKTEPUCTUKHU
AHAJIOrOBOI'0 MarHUTOPE3UCTOPA;

— JUISl TUCKPETHOTO JaTyrka XoJuia SKCIIEPUMEHTAILHO PACCMOTPETh padOTy B PEKUME
M3MEHEHUS PACCTOSIHUS MEXIY TOPLIOM AaTunka u BO;

— I TUCKPETHOTO MAarHUTOPE3UCTOpa JKCIMEPUMEHTAIHHO PAaCCMOTPETh paboTy B
peKUME U3MEHEHUS PACCTOSHUS MEX1y TOPLIOM JaTtuuka u BOJ;

— Il TEPKOHA OJKCIEPUMEHTALHO pPAacCMOTPeTh pabOTy B peKUME HN3MEHECHHS
PacCTOSIHUSL MEXAY TOPLIOM JaTurka u BO;

— 10 pe3yJbpTaTaM 3KCIEPUMEHTOB OIPEIENINTh CPEAHEE KBAAPATHUECKOE OTKIOHECHHE
CIIy4aiiHOM MOTPEIIHOCTH a U TUCTEPE3UC TEPKOHA, TUCKPETHBIX JaTuhka XoJja U
MarHuTOpPE3UCTOpPA;




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

—II0 pe3ynbTaraM  JKCIIEPUMEHTOB  OINPENCIUTb  JIMHEHHOCTb
XapaKTEPUCTHK, AHAJIOTOBBIX JaT4MKa XO0JUla U MArHUTOPE3UCTOPA;
— MPOAHAIU3UPOBATH MOIyYEHHBIE PE3YIbTATHI, COPMYIHPOBATH BBIBOIBI.

CTaTUYCCKUX

IMIK-1 Cnocoon

OCTHI0 BBINOJHATH JKCIEPUMEHTHI Ha [ie
NpHUMeHeHHeM COBPeMeHHbIX HH(OPMAMOHHBIX TEXHOJIOTH

HCTBYIOIIUX 00beKTaX MO 3aJaHHBIM METOAHMKAM M 00padaThIBaTh Pe3yJbTaThl €
W ¥ TEXHUYECKHUX CPEICTB

3HaTh

— OCHOBHBIE  METOJBI
OKCIEPUMEHTAa  Ha
000BbEKTax, aHaINn3a

— METOJMKH TPOBEICHUS
KaJIMOpOBKHU u
HU3MEPHUTEIBHBIX PUOOPOB;

—  BaKHEHIIIHE CBOICTBa
XapaKTEPUCTUKHU
Lenei u
YCTPOWCTB;

MPOBEICHUS
JEHUCTBYIOLIUX
U pacuera
AJIEKTPUYECKUX CXEM U DJIEMEHTOB;
npoueayp
MMOBEPKU

n

AIIEKTPUYECKHUX
ANIEKTPOTEXHUYECKUX

Ilepeuenv meopemuueckux 60npocos K zauemy:

1. Uro Takoe MIHOBEHHOE 3HAUY€HUE, KaK ONpPEAEIUTh U U3MEPUTh MTHOBEHHOE 3HAU€HUE
TOKa U HANpPSOKEHU?

2. Yro Takoe cpeiHee 3Hau€HUE TOKAa WiIM HanpsbkeHusa? Kak, 3Has 3aKOH M3MEHEHUus
MI'HOBEHHOT'O 3HAYEHHUsI, BBIUNCIUTD CPEIHEE 3HAUCHHUE HAIIPSHKEHUS U TOKa?

3. UeM oTamnyaeTcs cpeHee 3HaU€HNUE OT CPEIHEBBINPSAMICHHOIO 3HAUEHUS?

4. Kak BbIYnCIsAtOTCS 3 PEKTUBHBIE 3HAYCHUS lrg 1 Usgg ?

5. Yrto Takoe Kod(pPHUIMEHTH aMIuTUTYAbl 1 (Gopmbl curaanoB? Kak mo BemudmHE 3THX
KO3(QUIIMEHTOB COCTaBUTh Mpe/AcTaBieHHEe O (opMe KPHUBOH CHrHajla MO CPaBHEHUIO,
HaIpuMep, ¢ CUHYCOUA0N?

6. Uemy paBHbl KO3()(PUIMEHTH aMIIUTYAbl M (OPMBI CHHYCOMAAIBHOIO CHUTHAIA,
TPEYrOJIbHOIO CHUTHANa, OJHOIOJIAPHBIX MPSMOYTIOJbHBIX MMIIYJIBCOB C H3BECTHBIM
KO3 PHUIIHEHTOM 3aNOTHEHUS?

7. Kak, 3Has rpagyupoBKy TpuOOpa M3BECTHOM M3MEPHUTEIBHOW CHUCTEMBI Ha
CHUHYCOMJAJIBHOM TOKE, OIPEIEINTH IOIPENIHOCTh U3MEPEHUSI UM HAIPSDKEHUsS C APYrow,
TaK)Ke U3BECTHOU, (hopMoil KprBOH?

8. I3710%KUTh CyTh OCHOBHBIX METOJIOB U3MEPEHUS YaCTOTHI.

9. HapucoBaTh cxeMy H3MEpEHHs YacTOThl OCHMWIIIOrpaUYecKMM METOJOM JMHEHHOM
pPa3sBEPTKHU.

10. M3m0kuTh METOAMKY MOACYETAa HEHU3BECTHOM YacTOThl IPHU CPAaBHEHHUU YacTOT I10
¢urypam Jluccaxy.

11. HapucoBaTh cxeMmy /Uil CpaBHEHHUs 4acTOT P KPYroBOM pa3BEPTKE U METOJIUKY
OIpeIeNIeHUs] HEU3BECTHON YaCTOTHI.

12. [lepeyncanTh U OXapaKTepU30BaTh OCHOBHBIE METO/IbI U3MEPEHUs (a30BOT0O CIIBUTA.

13. HapucoBaTh NPUHIMIHMAIBHYIO CXEMY MOCTOBOTO (hazoBpamiarenss U OOBSICHUTH €ro

paborty.
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OueHo4yHbIE CpeCcTBA

14. B uéM cOCTOUT pazauuue MeX1y MaCCUBHBIM U HarpyXEHHbIM MOCTaMU?

15. Yro Ha3bIBaeTCA YyBCTBUTEIBHOCTHIO MOCTA?

16. Ot yero 3aBUCUT YyBCTBUTEIBHOCTh IACCUBHOIO MOCTa?

17. Kak onpenenuts 4yBCTBUTEIBHOCTh HAIPYKEHHOTO MOCTa?

18. Yro Ha3piBaeTCst 0OpaTUMOI MAarHUTHOW POHULIAEMOCTHIO?

19. Yro Takoe nuddepeHmanbHas MarHuTHas: TPOHUIIAEMOCTD?

20. Kak HaliTu MaKkCUMaJIbHYI0 MarHUTHYIO IIPOHUIIAEMOCTh?

21. Kak BBIYHCIUTD a0COIIOTHYIO MAarHUTHYIO MIPOHUIIAEMOCTh?

22. YeMm oTiMyaeTcs AMHAMHUYECKAs METIS NEpPEeMarHUYMBAHHUS OT CTATHYECKOW MeTIH
ructepesuca’?

23. Kakue Marepuaiibl OTHOCSATCS K Matepuasiam ¢ [1I117?7

24. HapucoBaTh cXeMy IOJIy4€HHsS KPUBOM HaMarHWYMBaHUS HAa IIEPEMEHHOM TOKE C
MOMOIIIbIO aMIUTUTYTHOTO BOJBTMETPA U BOJIBTMETPA CPETHUX 3HAUCHUI.

25. YTo Takoe TEeH30YyBCTBUTEIBLHOCTh MaTepuaa?

26. Kak 3aBHCHUT TEH30UyBCTBUTEIBHOCTh HAKJIEEHHOIO TEH30pPE3UCTOpAa OT  €ro
KOHCTPYKLIMU U MaTepuaia CBA3YIOLIEro?

27. Kak, 3Has OTHOCHTEIBHOE W3MEHEHHE COIPOTUBJICHMSI TEH30PE3UCTOpa, HAUTH €ro
OTHOCUTEJIbHOE YAJIMHEHHUE?

28. OmnpenenuTh NOHATHA: CUIIa, ledopMalus, HalpsHKEHUE.

29. OnpenenuTth NOHATHSA: MOAYJb YIPYTrocTH U koapduuuneHt Ilyaccona.

30. Yemy paBHbI MOAYJIb YIIpYrocTH U K03 duuuent [Tyaccona nist crann?

31. Kaxk, 3Has nedopmaliio CTepkHs, ONPEeAeIUTh YCUIIHE, IEHCTBYIOIIEE Ha CTEPIKEHb?
32. Kak 1 ueM u3mepuTh K03((HUIIMEHT TEH304yBCTBUTEIBHOCTH TEH30pe3UcTOpa?

33. HapucoBarh 3CKH3bI IEPBUYHBIX ATAJJIOHOB MAarHUTHOM MHIYKIIMM U MAarHUTHOTO MOTOKA.
34. BeiBectu (opmyny Ans 3.1.C., UHAYKTUPYEMOH B H3MEpPUTENBHON KaTyIIKe MpH €€
BHECEHUU B MarHUTHOE TOJIE.

35. Hamucare ¢opmyny ans omnpeneneHuss 3((EKTUBHOTO CEUEHUS HW3MEPUTENbHOM
KaTYILKH.

36. Hanincats opmyiy Ui onpeneneHuss HarpspkEHHOCTH MarHUTHOTO TOJIS € TIOMOIIBIO
WU3MEPUTENBHON KaTYIIKH.

37. BeiBectu (hopMymy JJisi U3MEPEHUSI MATHUTHOTO MTOTOKA B CHHYCOM1aIbHOM MarHUTHOM
ToJe.




CtpyKTypHBII
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KOMITETECHIIMU
38. CdopmynupoBaTh yCIOBHE Jsi YBEIWYEHUS YYBCTBUTEIBHOCTH K W3MEHEHUIO
WHAYKIUU CXEMbI C U3MEPUTEIHHON KaTyIIKON U MHTETPAaTOPOM HATIPSKEHHUS.
39. OnpenenuTh 0XKUAAEMYIO OIIPHOCTD 3.1.C. U3BMEPUTEIBbHON KAaTYILKH NPU €€ BHECEHUU
B [IOCTOSIHHOE MarHUTHOE TOJI€.
40. Kak, 3Has HampaBJICHHs YIPABISIOMIETO TOKA M MAarHUTHOTO IIOJIS, OIpPEICIIUTh
MOJISIPHOCTD HaNpspbKeHus: XoJsa?
41. Kak ¢ nmomotsto mpeodpaszoBarens XoJjia ONpeeInTh, KaKoi U3 MOJTIOCOB TOCTOSHHOTO
MarHuTa SBISIETCSA CEBEPHBIM, a KAKOW I0)KHBIM?

Ymerpb Ilpumepovl npakxmuyeckux 3a0anuil 011 3auema.

WCII0JIb30BaTh TEXHUYECKHUE CPEJICTBA
JUISL MU3MEPEHUS Ppa3IUYHBIX
ANEKTPUYECKUX U HEIIEKTPUUYECKUX
BEJINYUH;

AKCIIEPUMEHTAIBLHBIM croco6om
OTIpeeIATh XapaKTEPUCTUKU
AIEKTPUUECKHUX 1eTel;

ONPEACIISThH TpeOyeMbIit TSt
MPOBEACHUST DKCIIEPUMEHTa COCTaB
M3MEPUTENBHON anmnaparypsl,
YCTPOWCTB CBSI3H C 00BEKTOM;
CaMOCTOATENIbHO  IUIAaHUPOBATh U
BBITIOJIHSATh AKCIIEPUMEHTHl  Ha
JEUCTBYIONUX  YCTaHOBKax o
ONpeIeJICHHBIM METOJIUKAM;
OIICHUBATH MOTPEITHOCTA U3MEPEHUI;

1. Ha BbIXOOBl BOJNBTMETpPAa TIEPEMEHHOTO TOKa C MpeoOpa3oBarenemM
CPEIHEKBAIpaTUYECKOTO 3HAYEHUSI C OTKPBITBIM BXOAOM, MHOJa€rcs
HaIpsDKEHUE MPSAMOYTroibHOM (hopMbl kKoTopoe umeer T=50mc, a mepuon
cle0BaHus UMIYIbcoB T =2 Mc, Unok = 20 B. Onpenenuts, MakCUMalIbHOE
Harnpsbkenue Um.

2. PaccunTarh mapameTpsl H3MEPUTENHHON KATYIIKH JJIi U3MEPEHHS WHIYKIHH
MarHMTHOTO IOJIA B 3a30pe€ 3JIEKTpOMarHuTa rnepeMeHHoro Ttoka. Yacrora
nepemernoro toka f = 50 I'u. [liommans momepedyHOro CEYEeHUs MOJIOCOB
anektpomarauta F 20x20 Mm. Bo3nymHelii 3a30p MeXAy MOIOCAMU SMM.
TpeOyeTcss MOAYyYNUTh JACUCTBYIOIIEE 3HAUYEHHUE D.J.C. H3MEPHUTEIbHOU
karymku U = 1B npu aMminTyae MarHUTHON MHAYKIUY B 3a30pe B = 1T.

3. JITMHHBIA CTep)KEHb KPYTJIOTO CEUSHUS M3 CTATM Y8 ¢ HAKJICCHHBIMHU BJOJb
oOpasyromieid, nByMms TteHzopesucropamu Tuna OKIIA 3 - 150 c
KO3 (UIIMEHTOM TEH304yBCTBUTENbHOCTH Kk = 2,23 mpu Temmnepatype 20
+5°C u ero cpenHeKBagpaTUUYHbIM OTKJIOHEHUEM G = 0,79 % wucnonb3yror
It u3Mepenns ycrins pactskenus P = 200 kH TeH30pe3ucTopbl BKIIOUEHBI
B IapajulesibHbIE TJIeYU MocTa YuUuTcoHa. Hanpsoxenue nuranus mocra UL =
5B. Paccunrarh n1uameTp CTEpXKHs, pacCUUTaTh 3.7.C. Ha BBIXOJE MOCTa U €€
BO3MO>KHOE CPEIHEKBAPATUYECKOE OTKIOHEHHUE.

4. Tepmopesuctop ¢ ®100 rpagupoBku 100I1 wcronb3oBaH A H3MEPEHUS
temrniepaTtypbl B jauamnazone ot t1=0°C go t2=850°C. Tepmopesucrop
BKJIIOYEH B MOCT YUTCOHAa. Pe3ucTop, BKIIOYEHHBIM B BETBb MOCTa C
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TEPMOPE3UCTOPOM, UMeeT corpoTuBieHue R=15660m. Hamnpsixenue mocra
UII=5B. Onpenenuth napameTpbl OCTAIBHBIX IJIEY MOCTa. BBIYUCIUTD 3.]1.C.
pazbasiaHca MoOcCTa IIPU U3MEHEHMM TEMIIEpAaTypbl B YKa3aHHBIX Ipenaerax,
MOCTPOUTH I'paUK 3aBUCUMOCTH 3.]1.C. OT TEMIIEPaTypBhI.

5. CepaeuHUK Apocceiis BBINOJHEH U3 cTand D41, KpuByH0 HaMarHMYMBaHUs
KOTOPOTO MOXHO B3SITh M3 CIPABOYHUKOB. OmpeneinuTh MaKCUMAaJIbHYIO U
HAYaJbHYI0 MAarHUTHBIC TPOHUIIAEMOCTH.

6. [Toctpouts ¢urypy Jluccaxxy mpu OTHOmIEHMH dYacToT 3:1, ecnm Hayaio
MOJIOKUTEIBHOTO TOTyNeproa 0oJiee BHICOKOM 4acTOThl cIBUHYTO Ha 30° oT
Hayaja I[OJIyIepHoAa IOJIOKUTENBHOIO TOJdynepuoga Oojee HU3ZKOU
YaCTOTHI.

7.

Bnaners

HaBbIKaMU pabOThl C pa3’IMYHBIMU
CpeICTBaMU U3MEPEHHS,;

MeTOoAaMHU BbIOOpa
JJEKTPOTEXHUYECKUX, DJICKTPOHHBIX,
JIEKTPOU3MEPUTENBHBIX YCTPOMCTB

IpUEMaMHU IIPOBEICHUS
OKCIIEPUMEHTAJIBHBIX HCCIIEJOBaHUM
BIIEKTPAYECKHUX nerneun 51
ANEKTPOTEXHUYECKUX YCTPOMCTB

HaBbIKaMU MIpeICTaBICHUS u
rpaduuecKoit BU3YyaJIN3alNH
coOpaHHOI JKCIIEPUMEHTaTbHON

nH(pOpMaINH;

Ilepeuens nabopamopnvix padom:

1. [ToBepka aMriepMeTPOB, BOJILTMETPOB.

2. I3aMepenue 9acToThl ¢ MTOMOIIBIO AIEKTPOHHOTO ocuiuiorpada

3. MccnenoBanue MocTa MOCTOSTHHOTO TOKA.

4. VI3amMepeHre MAarHWUTHOH WHAYKIIUA TIOCTOSHHOTO MArHUTHOTO TIONS C
MOMOIIIBIO0 U3MEPHUTENHEHOM KaTYIIKU

5. M3mepenune nedopmaluii ¢ TOMOIIBIO TEH30PE3UCTOPOB

6. JlaTunku TOKa ¥ HAMPSKCHUS

7. JlaT9MK¥ MarHUTHOTO TIOJIST




Ilepeuenv 6onpocos 011 NOO20MOBKU K 3a4émy
1. OnpenenuTh OCHOBHBIE MapaMeTpbl MEPEMEHHOr0 TOKA: 4YacTOTa, MEPHOJ], aMIUIUTYAy WU
IIUKOBOE 3HaueHUe, YPPEKTUBHOE 3HAUCHHE, CPEHEE U CPETHEBBIIPAMICHHOE 3HAYCHNUS.
2. OnpenenuTs MOHATHUS: (PU3NUECKasi BEIMUMHA, U3MEPEHHE, H3MepsieMast BEJTMUHHA.
3. Omnpenenuth MOHATUS: SHEPreTMYECKHME M NApaMETPUYECKUe BEJIWYMHBI, IPOCTbIE U
COCTaBHBIC; IPHUBECTH MPUMEPBHI.
4. OnpenenuTh NOHATHS: €AMHULBI (U3NYECKUX BEIMYUH, CPEJACTBA M METOJbl M3MEpPEHHH,
pe3yabTaT U3MEPEHUs; IPUBECTU PUMEPHI.
5.00BACHUTD CYTh METO/1a CPABHEHMSI; IPUBECTU IPUMEPBI METOZ0B CPAaBHEHMS.
6. OOBSCHUTD IOHATHE: MEPA, IPUBECTU IPUMEPHI MEP.
7. OOBSICHUTD OHATHE: U3MEPUTENBHBIN TpeoOpa3oBaTellb, BUbI IPpeoOpa3zoBaTeieH.
8. OOBACHUTH NOHATHE: U3MEPUTEIIBHBINA IPUOOP; KITACCHPHUKAIMA U3MEPUTEIBHBIX TPUOOPOB 110
CTPYKTYPHOMY IPU3HAKY.
9. O0BsICHUTD PAOOTY U3MEPUTEIBHOTO MPUOOPa CO CTPYKTYPHON CXEMOW YpaBHOBEIINBAHUSI.
10. OOBscHUTH PabOTy H3MEPHUTEIBHOrO MIpHOOpa CO CTPYKTYPHOH CXEMOW CMEIIaHHOTO
npeoOpa3oBaHusl.
11. [loGaBo4HbIE pE3UCTOPHI, YPAaBHEHMs IpeoOpa3oBaHUs, KOHCTPYKTHBHOE MCIIOJHEHHUE,
0COOEHHOCTH MCIIOJTHEHHUS ¥ IPUMEHEHHS TIPH IEPEMEHHOM TOKE.
12. [lenuTenu HanpsoKEHUs, BO3MOXKHBIE KOHCTPYKIHMM, KOX(PQHUIMEHT Npeodpa3oBaHMUs,
TOCTIDKEHHE €ro MOCTOSHCTBA Ha MIEPEMEHHOM TOKE.
13. IllyHThl, ypaBHEHUE NPeOOpa30BaHMsl, KOHCTPYKTUBHOE HCIIOJHEHME, M0J00p BEIMYUHBI
LIYHTA, CII0CO0 BKIIIOUEHHUS.
14. KonzeHcaTtopHble M MHIYKTOPHBIC JEIUTENN HANpsHKEHUs, UX KOHCTPYKIMH, YpaBHEHUS
peoOpa3OBaHuUs, TOTPEITHOCTH.
15. U3meputenpHble TpaHCHOPMATOPHI HAMPSKEHUS, CTAaHAAPThI, PeKUM pabOThl, MAPKUPOBKA
BBIBOJIOB, ()a30BbI€ COOTHOILICHHUS, CIIOCOOBI BKIFOUCHHUSL.
16. HomuHanbHbII W JAEHCTBUTENbHBIM KOXQQPUIMEHT TpaHchopMaluu TpaHchopMaTopa
HANpSDKCHUS, KIAcChl TOYHOCTH, (Da30BBI COBUT MEXAY NEPBUYHBIM UM BTOPHYHBIM
HanpsKEHUIMU.
17. W3mepurenbHble TpaHCcHOPMATOPHI TOKA CTaHAAPTHI, PEXUM padOThl, KOHCTPYKLHS,
MapKHpOBKa BBIBOJIOB, (ha30Bbl€ COOTHOLIEHMSI, CIOCOOB! BKIFOUYEHUSI.
18. Kak paccuuTarh BEIMYMHY HArpy3KH, MOJKIFOYAEMOM K TpaHCPopMaTopy Toka Ha yactore f,
UCMOJb3Ys MAacOpTHBIE TaHHBIE TpaHc(opMaTopa Toka i yacToTsl 50 I'm.
19. IlpuHiun neicTBUS U KOHCTPYKIUS TEPMOIIEKTPUUECKUX MTpeoOpa3oBaresieil mepeMeHHOTro
TOKa B MOCTOSIHHOE HaNPsHKEHUE; ypaBHEHUE MPeoO0pa3oBaHmsl, KJIAaCC TOUHOCTH.
20. 3mepuTenbHBIE BRIIPSIMUTENN CPETHETO 3HAUCHHS; CXeMBbI, YpaBHEHHS TpeoOpa3oBaHusl.
21. W3mepuTenbHBI BBIIPAMUTENb AMIUTUTYJAHOTO 3HAUYEHHUS C OTKPBITBIM BXOJOM, CXEMa,
BXOJTHO€ CONPOTHUBIICHHE, KAKOE HAMPSIKEHNE UM MEPSIT.

IIpumep umozo6020 mecma
1. PaccuuTarh 3Hau€HHE CONPOTHUBIEHUS PE3UCTOpa IIyHTa Ry, A paclImpeHus npeenos
MarHMTOIEKTPUYECKOT0 MUJUIMAMIIEPMETpPa ¢ TOKOM IOJHOTO OTKJIOHEHUS [g=25 MA,
BHYTpeHHUM corpotusieHueM Ro= 15 Om 1o 3Hauenus [=175 MA.
Rmr=2,5 Om
Rumr=1,5 Om
Rmr=5 Om
Rur=3 Om
2. OmpenenuTh 3HaUYe€HUE T00ABOYHOTO COMPOTUBICHUS R; IS pacmmpeHus mpenenosn
MarHUTOAIEKTPHUUECKOTO BOJIBTMETpa ¢ IpeaesioM uzmepenust Ug =30B u Ro= 20kOm st
pacmupenus npenenoB umepenus 1o U=240B.
a. Ra=140xOm
0. Ra=100xOm
B. Ra=340xOm

JE o



r. Ra=40xOm
3. yns MOCTOBOW CXEMBl ONpEAETHTh 3HAau€HHE HEU3BECTHOro compoTuBieHHs Rl

MHIYKTUBHOCTH KaTywmku L1 /uid monydeHus paBHOBECHS U3MEPUTEIBHON CUCTEMBI.
C4 =0,5 mx®, R2 =100 Om, R3=500 Om, R4=200 Om, f= 50 I'm.

R1 L1 R2

~Unut
a. R1=500Owm, L1=25 mI'n
6. R1=250 Om, L1=25 mI'u
B. R1=250 Om, L1=35 mI'n
r. R1=100 Om, L1=10 MI'H

4, Z[J'ISI MOCTOBOH CXEMBI OIpCACIINTL 3HAYCHUC HCU3BCCTHOI'O COIIPOTHUBJICHHA R1

WHJIYKTUBHOCTD KaTymku L1 1js mosydeHus paBHOBECHUSI U3MEPUTEIIEHON CUCTEMBI.
R2 =12 Om, R3=4 Om R4=5 Om, L2= 100MmI'H, =50 I'm.

R1 L1 L2 R2
R3 R4
=1 1
| 'S | ——
:Unth

R1=19,6 Om, L1=80 mI'H
R1=9,6 Om, L1=180 mI'm
R1=9,6 Om, L1=80 mI'n
R1=6,6 Om, L1=30 mI'm

oo R o

u

N3mepenue nanpspokenus tpeyroiasHoi ¢opwmel (ka =1,73; kg = 1,16) ocymectisiercs

IMUKOBBIM BOJIBTMETPOM. OHpe,Z[eJ'II/ITB CPCAHCBBINIPAMIICHHOC U B(b(beKTI/IBHOC 3HA4YCHUC

M3MEpSIEMOro HaIpsKEHMsI, €CIIH B Ipoliecce U3MepeHust BoJabTMeTp nokazan 110 B.
a. Uspp=94,8 B Ucp.B=164,1 B
6. Uspp=190,3B Ucp.p=164,1 B
B. Uapd=63,6 B Ucp.B=54,8 B
r. Usdpd=127,6B Ucp.s=73,8 B

6. Ha BXOJ aMIUIMTYAHOT'O BOJIbTMETpPA IMMOJAI0T HAIPSXKCHUC B (bopMe MCaHJpa. BOJIBTMeTp

nokaszeiBaeT 140 B. Onpenenuts 3¢ PexTHBHOE 3HAUECHUE U3MEPSIEMOTO HATIPSIKEHUSI.

a. Uspdp=140B

6. Uspdp=197,4B
B. Usp$h=99,29 B
r. Uapdp=278,33 B

7. B uém usmepsercs kodpuuTtuBHas cuia Hc — BenmnunHa, XapakTepu3yroliasi MarHUTHbIC

CBOIcTBa Marepuana’?
a. Tn
0. A

B. A'M



r. A/M

8. Uro xapakTepusyeT MarHuTHoeE mose?

10.

11.

12.

13.

14.

15.

16.

a. TpU OCHOBHBIEC BEJIMUMHBI: HANPSKEHHE, TOK U YacTOTa
0. TpM OCHOBHBIX BEKTOpa: HampsHKEHHOCTh, MAarHUTHAas  MHAYKOUS U
HaMarHMYeHHOCTh
B. TP OCHOBHBIX BEKTOpA: MArHUTHBIM TIOTOK, B3aWMHass WHAYKTHBHOCTb U
MarHuTHas MPOHUIIAEMOCTh
I. TPH OCHOBHBIC€ BEJIMYMHBI: OTHOCHTEIbHAas MAarHWTHas TMPOHUIIAEMOCTb,
MarHUTHBI MOMEHT TeJla M MAarHUTHBIH MOMEHT, CO3/1aBaéMblil JBUKEHHEM
3JIEKTPOHOB B aTOME
Kakoii u3smeputenbHbIii MEXaHU3M MOKHO HCIOIb30BaTh JJIS H3MEPEHUS TOCTOSHHOTO U
IIEPEMEHHOI'0 TOKOB?
a. MAarHUTO3JIEKTPUYECKUN
0. DSIEKTPOMArHUTHBII
B. DJIEKTPOJMHAMUYECKHI
r. (QeppoanHaMHUYECKUIA
Kakoii m3MepuTenbHBII MEXaHU3M MOXKHO UCIOJIb30BaTh [UIsI U3MEPEHHs] TOJIBKO
IIOCTOSIHHOT'O TOKa?
a. DJIEKTPOMArHUTHBII
0. QeppoauHAMUYECKHA
B. MAarHUTORJIEKTPUUECKUN
I. D3JIEKTPOJAMHAMUYECKUI
Kakoii TN U3MepUTENbHBIX MEXaHU3MOB MIPUMEHSETCSL B IOTOMETPAaX, UCHOIb3YEMbBIX B
KauecTBe (pa30METPOB U YaCTOTOMEPOB?
a. DJIEKTPOMArHUTHBII
0. QeppoauHAMUYECKHIA
B. MAarHUTOXJIEKTPUUECKUN
I. D3JIEKTPOJAMHAMUYECKUI
Kakas 3aBUCHMOCTbh MEXIYy YIJIOM MOBOPOTa CTPENKU U3MEPHUTEIHLHOTO MEXaHU3Ma 0 U
TOKOM | B MarHUTORIEKTPHUECKOM U3MEPUTEIEHOM MeXaHU3Me?
a. JMHEWHas
0. KBaJpaTU4HAs
B. 00paTHONPONOPLUOHATIbHAS
Kakas 3aBHCHMOCTh MEXIY YIJIOM IOBOPOTA CTPEIIKH W3MEPHUTEIHHOTO MEXaHW3Ma 0O H
TOKOM | B 3JIEKTpOMarHuTHOM M3MEPUTEITHLHOM MeXaHu3Me?
a. JUHEWHas
0. KBaJpaTUYHAS
B. 0OpaTHOMPONOPIIMOHAIbHAS
B kakux 3HaueHHWSX OTTPagyupoBaH MNPUOOP HIEKTPOAMHAMHUECKOM CHCTEMBI [UIs
M3MEpEeHUs HaNpsKEHUs?
a. aMmIuTyaHeix Um
6. cpennux Ucp
B. 3¢ dextuBHbIx Uah
r. cpenHeBBITpsiMIeHHBIX Ucp.B.
Kakyto mkany Oyaer uMeTb BaTTMETp  DJIEKTPOAMHAMHUYECKOM CHCTEMBI IpH
IIEPEMEHHOM TOKE?
a. abCOIOTHYIO
0. JUHENHHYIO
B. KBaJ[paTUYHYIO
B kakux 3HaUEHWSIX OTTPaIyMpOBaH BATTMETP DIIEKTPOAMHAMHUYECKOW CHCTEMBI IPH
MIEPEMEHHOM TOKe?
a. CpeaHel MOIIHOCTH TOKa
6. aKTUBHOW MOILIHOCTH TOKa



B. MTHOBEHHOW MOITHOCTH TOKa
17. Kakoii u3MepuTeNIbHBI MEXaHW3M CUUTAETCSl CaMbIM TOYHBIM CPEAM HM3MEPHUTEIbHBIX
MEXaHU3MOB IIEPEMEHHOI0 TOKA?
a. DJIEKTPOMAarHUTHBIN
0. GbeppoauHaMUYECKHIA
B. MAarHUTOXJIEKTPUYECKUU
I. 3JEKTPOJUHAMUYECKUNA
18.Yem o0OBscHSETCA BBICOKAs TOYHOCTH DJCKTPOJAMHAMHUYECKUX HM3MEPUTEIBHBIX
MEXaHU3MOB?
a. KapKachl U3MEPUTENIbHBIX KaTYIIEK U3rOTaBINBAIOTCS U3 (PePPOMArHUTHBIX MaTEPHUAIOB
0. He HCHONB3YIOTCA (EeppOMarHUTHbIE MaTepualbl, TEM CaMblM HCKJIIOYAKOTCS
MOTPEUTHOCTH, CBSI3aHHBIE C THCTEPE3UCOM
B. MHCIIOJIB3YETCS JKEJIE3HbIN CeplIeYHHUK, A1 YMEHbIIEHUS] MArHUTHOTO COITPOTHBIICHUS
I. MarHUTHBIA OTOK 3aMbIKAETCS MO KEJIE3HOMY CepIICUHUKY
19. [louemy >7€KTPOIMHAMMYECKUI H3MEPUTENbHBI MEXaHU3M MOXHO INPUMEHATh UL
IIEPEMEHHOT0 TOKa?
a. BpalllaIOIIMKA MOMEHT ONpeAesseTcs IPOU3BEAEHUEM TOKOB 00€UX KaTyIIeK
0. BpamamKid MOMEHT 3aBHCUT OT KBaJIpaTa N3MepseMON BEIIMIHHBI
B. JIMHEWHas 3aBUCUMOCTb MEXAY YIVIOM IOBOPOTa M3MEPUTEIBHOI0 MEXaHU3Ma U
U3MEPSAEMON BETUYNHON
20. [Touemy »3JIEKTPOMAarHUTHBIH H3MEPUTENbHBIM MEXaHW3M MOXXHO HPUMEHSTH JUIs
[IEPEMEHHOT0 TOKa?
a. BpallalOIIMKA MOMEHT ONpeAessieTcs IPOU3BEIEHUEM TOKOB 00E€UX KaTylleK
6. BpALIAIONIHI MOMEHT 3aBHCHT OT KBaJpaTa u3MepsieMoii Bemmannsi ( 1°)
B. JIMHEWHas 3aBUCUMOCTb MEXAY YIVIOM IOBOPOTa M3MEPUTENBHOI0 MEXaHU3Ma U
U3MEPSAEMON BETUYNHON
21. Kakyto mkany OyAeT UMeTb aMIIepMeTp 3JIEKTPOIMHAMUYECKONH CUCTEMBbI?
a. abCOIOTHYIO
0. IUHEHHYIO
B. KBQJIPATUYHYIO
22. B KaKkMX 3HaUYEHUAX OTIPAJAyHPOBAH aMIIEPMETP IEKTPOIUHAMUUYECKON CHCTEMBI?
aMIUIUTYIHBIX IM
a. cpennux lep
0. addexTuBHBIX 13
B. CpeIHEBBITPIMIEHHBIX Icp.B.
23. Kakum obOpa3zom nocturaercss 20-TH KpaTHOE yBEIHMYEHHE BpAIIAIONIETO MOMEHTa B
(beppoaMHaAMYECKUX U3MEPUTEIbHBIX MEXaHN3Max ?
a. KapKachl HM3MEPHUTENBHBIX KAaTYyIIeK HW3TOTaBIMBAIOTCA W3 (heppOMarHUTHBIX
MaTepHuaoB
0. He UCTONB3YIOTCS (EeppPOMArHUTHBIE MaTepHajbl, TEM CaMbIM HCKIFOYAIOTCS
MOTPELIHOCTH, CBSI3aHHBIE C THCTEPE3UCOM
B. HCIIONB3YETCS  JKENE3HBIH  CEepIeYHHK, I  YMEHBIIEHUS  MAarHUTHOTO
COIIPOTHBIICHUS
I. MarHUTHBIA TIOTOK 3aMBIKAETCS IO JKEJIE3HOMY CEepIICUHUKY
24. Yto OTHOCHUTCS K JOCTOMHCTBAM MAarHUTORJIEKTPUUECKON U3MEPUTEbHON CHCTEMBI:
paBHOMEpHas IIKata
MaJiasi 4YyBCTBUTEIBHOCTh K BHEIITHUM MarHUTHBIM TOJISIM
BBICOKHH KJIACC TOYHOCTH
PUMEHEHHE KaK Uil IOCTOSHHOTO, TaK U JJIS IEPEMEHHOTO TOKOB
J. Majoe MoTpedIeHne MOITHOCTH
25.Kakas cxema Ha pHucyHKe oOecrieyuBaeT (TEOpPETHYECKH) BJBOE  OOJIBIIYIO
YyBCTBUTEIHHOCTH?

JE o



a) 6) B) )

Puc. 3.7. CxeMbl BKMIOYEHUS MUMNIMaMMnepMeTpa NOCTOSIHHOTO TOKa C BbINPSIMUTENSIMU: @) C OAHOMOMYNepUOAHbIM;
6) ¢ ABYXMONyNepuoAHbIM; B) U ) C ABYXMNONYNepUOAHbIM C 3aMEHOV ABYX BbINPSIMUTENEN pesvucTopamu

a)6) B) 1)

26. Kakast ocumiutorpaMma IMOJyYUTCS Ha dKpaHe ocIuuiorpada, €ciid Ha OCIuuiorpad
ImoAar0T ABa HAIIPSXKCHUA: Ha BXOJA BEPTUKAJIIBHOT'O OTKIIOHCHUA MMOAA0T CHHYCOUJAJIBHOC
Hanpspkenue (Ul); Ha BXO TOPU30HTAILHOTO OTKJIOHEHHS CHHYCOUIAIbHOE HAITPSDKEHUE
(U2) xotopoe orcraét mo daze Ha 90° ot Hanpspkenus Ul.

/

%

a) 0) B) r)

27. JInMHHBINA CTepKEHb KPYIJIOTO CEYeHUsl, BHIMOJIHEHHBIN U3 cTanu Y8 (HampsbKeHue mpu
MaKCUMaJIbHO BO3MOXKHOM ycwiuu 350 MlIla; moxynes ympyroctu 210 [ITla),
npeAHa3HauyeH i u3mepenus ycunus pactsbkenus 150 kH. 3anac no nanpsbxkennto 10%.
Jnsi  w3MepeHus YCHJIMS UCIONB3YIOTCS HAaKJICCHHbIE BIONb oOOpasyromed 2
tenszopesuctopa OKIIA — 3 — 150, BkmrouéHHble B MOCTOBYIO cxemy. Koadduuuent

TEH3049YBCTBUTEILHOCTH 2,22. Onpenenutsb U3MEHEHUE CONPOTHUBIICHUS
TEH30PE3UCTOPOB, COOTBETCTBYIOIIEE MAKCUMAIBHOMY YCHIIHIO.

a) 0,0033

0) 0,495 Om

B) 4,95 Om

r) 0,33

28. Jlns xakoit popmbl HanpshkeHUs crpaBeanuBo yreepxkaeHue: Um = Ucp.B = Uad?
a) CHHYCOUJAJIHHOE;
0) moce0BaTeNIbHBIX UMITYJIECOB;
B) JINHEWHO BO3pacTaloOLIee;
) MeaHp.
29. B uém wm3MepsieTcss KOJIPIUTHBHAs CHJa (BEJIMYMHA, XapaKTEpU3YIOIAsh MarHUTHEIC
CBOICTBa Marepuana)?:
a) Tm;
0) A;
B) A'M
r) A/Mm.
30. OnpenenuTh HEU3BECTHYIO YaCcTOTY, eciii oOpa3ioBas yactora fo = 100 x['1, a Ha ’xpaHe
ocmiorpada rnoixydeHa cienyomas Gurypa:



a) 100 kI'w;
0) 50 xI'm;

B) 200 kI'11;
r) 300 kI'I.

0) Ilopsizoxk mnpoBedeHUs] TNPOMEKYTOYHOH AaTTeCTAlMM, IMOKa3aTeJd H KPHUTEPHU
OlleHUBAHMUSL:

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE «DJCKTPUYECKAE W3MEPEHUs» BKIOYACT
TEOPETUYECKHE BOMPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00YUYaIOIIMMUCS 3HAHUM, 1
NPAaKTUYECKUE 3a/IaHus, BBIABISIONIME CTENCHb CPOPMHUPOBAHHOCTH YMEHUN W BIAJICHUA,
POBOJIUTCS B (hOpME 3aueTa C OLEHKOM.

3a4et MpoOBOJIUTCS B YCTHOM (hOpME 10 TEOPETHUSCKUM BOIIPOCAM U 3a/1a4aM.

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS 324€Ta € OLIEHKOI:

— Ha OUEHKY «omauyHo» (5 OannoB) — 0OYyYarOIIUICS JOJDKEH IOJIHO PACKPBITH COJCPIKAHHE
MaTtepuajia B OObEME MPOrpaMMbl JUCHUIUIMHBI, YETKO W MPABHIBHO JaTh ONpEACICHHS,
MPUBECTH JIOKA3aTENIbCTBA HA OCHOBE MATEMAaTHYECKHUX M JIOTMYECKHX BBIKJIAJIOK, IMOKAa3aTh
HaBBIKH UCCIIEOBATEIBCKON AesITeTbHOCTH. OTBET JODKEH OBITh CAMOCTOSITENILHBIN, IIPH OTBETE
WCIIOJIb30BaHbI 3HAHUS, TPUOOPETEHHBIC paHEe;

— Ha OLICHKY «xopouioy (4 6aina) — 00yJaroImuics JOKSH PACKPBITh COJICPKAHNE MaTeprala B
o0beMe MPOrpaMMbl JUCIHUILIAHBI, B OCHOBHOM IPAaBHJIBHO JaTh OCHOBHBIC OMNpPEICICHHS U
NOHATUS Tpeamera. [Ipu oTBeTe MOMyIIEHBI HETOYHOCTH, HapyIIeHa II0CIEI0BaTEIEHOCTh
U3JIOKCHHUS, JOMYIICHbI HEOOJbIINEe HETOYHOCTH IPH BBIBOJIAX M HCIIOJIb30BAaHHU TEPMHUHOB,
MIPAKTUYECKHIE HABBIKUA HETBEPIBIC;

— Ha OLIGHKY «yoosnemgopumenbHo» (3 Oamna) — oOydaromUNCs JOMKEH YCBOUTH OCHOBHOE
cozepkanue marepuana. lIpu OTBeTe ompeneneHuss W MOHATUS JaHbl HE YETKO, JOIMYIICHBI
OLIMOKH TIPU MPOMEKYTOUYHBIX MATEMAaTUYECKUX BBIKJIAJKaX B BBIBOJAX, PAKTUYCCKHE HABBIKU
cialble;

— Ha OIICHKY «HeyoosemgopumenbHoy (2 0aaoB) — 00ydaromuiicss IeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHuuecKoro Matepuana, 10MyCKaeT CyleCTBEHHbIE OIUOKH, HE MOKET MOKa3aTh
WHTEJJIEKTYallbHbIE HABBIKW PEUIeHHsI MPOCTHIX 3a7au. [Ipu oTBeTe AOMyIeHbI TPyOble OMUOKH B
OTIpEJIeNIEHUsIX, JT0KAa3aTeIhCTBA TEOPEM HE MPOBEICHO, HE JaHBI OTBETHl HA JIOTIOJHUTEILHBIC
BOIPOCHI ITPET01aBaTelsl, OTCYTCTBYIOT HaBBIKU MCCIIEI0BATENbCKOM 1€ TEIbHOCTH;

— Ha OILCHKY «Heydosiemeopumenvro» (1 0aln) — HE MOXKET MOoKa3aTh 3HAHUSA HAa YPOBHE
BOCIpOU3Be/IeHUS U 00BsICHEHUS HH(GOPMAIINH, HE MOXKET NTOKa3aTh WHTEIJIEKTyalbHbIE HABBIKU
peleHwsI TPOCTHIX 3371a4, OCHOBHOE COJIEpyKaHHe y4eOHOT0 MaTepralia He PacKphITO.



Ipuioxkenue 3
MeTtoauyeckue ykazaHusi AJs BbIIOJHEHUs] KOHTPOJIbLHOH padoThl N0 IMCIUIITTHHE
«DJIeKTpuYecKHe U3MepPeHUsD)
KonTponbHaas paboTa BBIOIHSETCS IO BAPUAHTAM U COTJIACYIOTCS C MPEIO/IaBaTEIeM.

Konrtponbnas padora opopmirsercss Ha muctax ¢popmara A4: TUTYIBHBINA JUCT 110 CTaHAAPTHOM
dopme, ¢ ykazaHHEM HOMEpA BapuaHTa, 3aJJaHus U IOAPOOHOTO ONUCAHUS PELICHNUS 3a/1a4 C
npuBeJeHUEM cxeM. ['0ToBasi KOHTpoJIbHAas paboTa BHIKIIAIBIBACTCS HA 00pa30BaTENIbHBIN TOPTAL,
npoBepsieTcs npenojaasareseM. Pabora ¢ 3aMedanusMu Bo3Bparaercs ooydatouiemycs. [locie
yCTpaHEHUs 3aMeuaHui paboTa pacreyaTbiBaeTCs U pelocTaBisercs Ha Kadeapy.

Koumponvnasa paboma no eapuanmam:

3aoaua 1. PaccunTtaTh 3HaUYCHUS CONIPOTHUBIICHUH pe3ucTopoB R1,R2, Rz MHOronpeneasHoro
OIYHTA JIUIS PACIIHPEHUS TIPEIEIIOB MATHUTOAIEKTPUIECKOTO0 MUKPOAMITIEPMETPA C TOKOM
MOJTHOTO OTKJIOHEHUs lo, BHyTpeHHUM cornpotuBiicHHeM Ry .HoBbIe mpenensl n3MepeHus TOKOB:
I, buls(ls < I < l3). pussats paBasiM 200N Om (N — HOMep BapuaHTa).

Ry

—

R, Ry R
s I I, b |

Puc.1 Cxema MHOTOIpEETHFHOTO aMIIEPMETPa

1

Ne Bap. | lo, MKA | 11, MKA | 2, 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

3aoaua 2. OmnpenenuTs 3HAYEHUS COMPOTUBIICHUN 100aBOUHBIX pe3nucTopoB R, Ry, R3, Ry B
[[ETTH MHOTOITPEICIbHOTO MAarHUTOAJIEKTPHUECKOTO BOJIETMETPA, KOTOPBIH MpeIHa3HAYEH IS
W3MEpEHUS HANPsDKSHUS B YeThIpeX Juama3onax ¢ epxaumu npeaenamu U;=30 B, U,= 50B,
U3=100B, U,=200B, eciii TOK OITHOTO OTKIOHEHHS BosibT™MeTpa paBeH (10+N) MA, a
compotusiienue RO =(400+10N) Owm.



+ B 0B 100 B

200 B
*
R4

Puc.2 Cxema MHOTONpeeIbHOTO BOJIBTMETPA

3aoaua 3. MocTOBbIE CXEMBI, PEIHA3HAYECHHBIE 111 U3MEPEHUS MHIyKTUBHOCTEH KaTyIek L (c
aKTUBHBIM CONPOTUBIIEHUEM R1), ypaBHOBEIIEHBI. 3aMIUCaTh YCIOBUE PABHOBECHUS U ONPEAEIUTh
MHAYKTUBHOCTB KaTylmiku Lj u conpoTtusnenus pesuctopa R; 1o Bapuanry.

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

a)

)

BapuanTt R2, 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

3aoaua 4. MocToBble cXeMbl, ITpeIHa3HaueHHbIE IS U3MepeHus eMKocTell C1 KOHAEHCATOPOB C
noTepsMU (TMOTEPU YUUTHIBAIOTCS CONPOTUBIEHUAMU R1) ypaBHOBelIeHbI. 3anucarh yCIoBUE
paBHOBecHs u onpenenuTh napamerpsl Ri, C1 mtg 81, e 81 — YroJ AMAIEKTPUIECKUX MOTEPh
koHAeHcaTopoB C1. PacueTsl BBIMOIHUTD IPU YCIOBUH, UTO KOHAEHcAaTOphI Co, C3 u C4 HE UMEIOT
MOTEePh, MOCTOBAs CXeMa IMUTAETCS IEPEMEHHBIM HanpshkeHueM ¢ yactoroi T =50 I' (puc.4a) u

=0,5«I"11 (puc.40).

R C1 Bo R C Ca Ry
|l R — |1 |
1 —_— B 1
"
[ LS4 o .
IIC3 1 3 4
1 B4  I— I
— 1
< LT e e
a) a)

Puc.4. MocToBEIC CXEMBI AJId UBMCPCHUS €MKOCTel KOHACHCATOPOB C NOTCPAIMU




Bapuant R,, OMm | R3, Om R4, OMm Co, Mk® | Cs, C4, MKD
MKD

1,3,5..ucuetn. | Puc.4a | (50+N) | - 10(80+N) | - 0,1 0,01(5+N)

2,4,6..uctHbiii | Puc.46 | (L100+N) | 100 200+5N 0,05 - -

3adaua 5. Paccuntarh napameTpsl Iiied MocTa Y UTCTOHA MOCTOSIHHOTO Toka. OJJHUM MJIe4OM
MOCTa SIBJISIETCS] PEOCTATHBIN npeoOpa3oBaTeb NepeMEIeHHs B AKTUBHOE CONPOTUBIICHUE C
MaKCHMaJbHbIM 3HaYCHUEM CONPOTHBICHUS R1, KOTOpoe ymeHbInaercs 10 Ry mpu moiHom
nepemeniennu. Hanpspkenue nutanus mocta Uy, CONpOTUBIIEHNE HATPY3KHU Ry,

PaccumnraTh COIIPOTUBJICHHU OCTAJIBHBIX IJICY MOCTA JJI IMOJTYYCHH HAIIPAXKCHHA Ha HArpys3Ke U
IIpHU IMOJIHOM IIEPEMECIICHNN.

Negap. |R;,Om |[R,Om | U,MB | Un,B | Ru, Om
1 100 80 100 5 1000
2 270 220 75 6 1000
3 500 450 200 10 2000
4 100 80 100 10 2000
5 120 80 100 5 1500
6 290 220 75 6 1300
7 600 450 200 10 2500
8 90 70 100 10 1800
9 100 70 100 5 1000
10 270 200 75 6 1000
11 500 400 200 10 2000
12 100 70 100 10 2000
13 100 80 100 5 1500
14 270 220 75 6 1300
15 500 450 200 10 2500
16 100 80 100 10 1800
17 120 80 100 5 1500
18 290 220 75 6 1300
19 600 450 200 10 2500
20 90 70 100 10 1800
21 100 70 100 5 1000
22 270 200 75 6 1000
23 500 400 200 10 2000
24 100 70 100 10 2000
25 100 80 100 5 1500
26 270 220 75 6 1300
27 500 450 200 10 2500




