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JINCT COT'JIACOBAHMIA

Pabouas mporpamma paccMOTpeHa M YTBEpK/eHA Ha 3acelaHuu Kadeapbl
«DNEKTPOTEXHUKA U TETUIOIHEPTETUKA
[Tpotokois Ne 4 ot «05» nexabps 2024 r.

3aBenyromuit kadeapoit

«INEeKTPOTEXHUKA U TEIUIOIHEPTETUKAY K.K. Kum

«05» nexabps 2024 1.

COI'JTACOBAHO

PykoBonutens OITOIT BO 1O.I1. boponenko

«09» nexabps 2024 1.



1. Heau u 321294 TUCHUILIMHBI

PabGouast mporpamma mucuuruinHbel «OCHOBBI 3JekTpuyeckux umepenui» (b1.B.3)
(manee — [OUCHMIUIMHA) COCTaBJI€Ha B COOTBETCTBHMM C TpeOOBaHUAMH (enepalbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa BBICHIETO OOpa30BaHUS MO CHEHUATBHOCTU
23.05.03 «IlomBmwxkHOM cocTaB xene3Hbix gopor» (manee - ®I'OC BO), yrBepkaeHHOTO «27»
mapta 2018 r., npuka3 MunucrepcrBa oOpa3oBanusi 1 Hayku Poccuiickoit deneparnu Poccun
No 215, ¢ yuerom mnpodeccuoHanbHOoro cragmapra 17.055 «PykoBoguTens yuacTka
IPOM3BOJICTBA 110 TEXHUYECKOMY OOCITY)KHBAHHUIO M PEMOHTY KEJIE€3HOAOPOKHOTO MOABHIKHOTO
COCTaBay», YTBEPKJIEHHOTO MpHKa3oM MUHHCTEPCTBA TPpyAa U COLMaIbHON 3amuThl Poccuiickoi
Oeneparun ot 06 despans 2018 roga Ne60H (3aperucrpupoBan MUHHCTEPCTBOM FOCTHLIUU
Poccutickoit ®eneparuu 02 mapta 2018 roga, perucrparuonssiii No50227).

Lenpto M3y4eHUs: TUCHUIUIMHBI SIBJISETCS HAYYUTh OOYYaIOMIMXCSl OPTaHU30BBIBATH H
KOHTPOJIMPOBATh  BBINOJIHEHHWE pabOT Ha y4yacTKE IMPOU3BOJCTBA [0 TEXHUYECKOMY
00CIIyKUBAaHUIO U PEMOHTY >KEJIE3HOL0POKHOIO ITOABMKHOIO COCTaBa M MEXAHU3MOB.

Jlis noCTHKEHUS! LIeTTU TUCHUIUTMHBI PEelIatoTcsl CIeAYIONUe 3a1a4u:

— W3y4YeHHE NPUOOPOB M CPEICTB HM3MEPEHHI: BH/bI, HA3HAYCHHE, NPABWIIA TEXHUYECKOU
9KCILTyaTaluu, TpeOOBaHuUs, MPEAbIBISIEMbIE K TEXHUYECKOMY COCTOSIHHIO;

— W3y4YeHHE KOHCTPYKTHBHBIX OCOOEHHOCTEH, MPUHLIMIOB pabOTHl M TMPAaBHJ ASKCIUTyaTallHH
puOOpPOB,;

— yYMEHHE BU3YaJbHO ¥ HWHCTPYMEHTAJIBHO OLEHUBATh  PE3YJIbTAThl  BBHITOJHEHHS
MIPOU3BOJICTBEHHOTO 3a/IaHUS;

— YMEHHE TIOJb30BATHCS HM3MEPHUTEIHHBIMH WHCTPYMEHTAMHU M MpHOOpaMH TpPU TPOBEICHUH
KOHTPOJISI KaueCTBa BBIMOJIHEHHBIX PaboT.

2. [IepeyeHb MVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS 110 JUCHUILINHE,
COOTHECEHHBIX C IVIAHUPYEeMBbIMH pe3y/JbTaTaMHi 0CBOEHHMS OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMmblI

[InanupyemMbiMu  pe3ynbTaTaMd OOYYEHHS] TO JUCHUIUIMHE (MOJIYJIO) SBIISICTCS
dbopMupoBaHUe y 00YJAOIINXCS KOMIETSHIIUN W/WiK yacTi KoMiieTeHIui. ChopMUpOBaHHOCTD
KOMITETCHIIMN W/WJIA YaCTH KOMIIETEHIIUN OLICHUBAETCS C MOMOIIBI0 WHIUKATOPOB JTOCTUKEHUS
KOMIIETECHITHH.

PesynbTaTnl 00yyeHus mo

NHaukaTopsbl J0CTHXKEHUS] KOMIIeTeHIUii
JUCIHUILTHHE

K-2. OpFaHI/BaHI/IH BBITIOJIHCHU A pa60T Ha Y44aCTKE NPOU3BOACTBA IO TEXHUYCCKOMY
O6CJ'IY)KI/IBaHI/IIO N PEMOHTY KCJIC3HOJOPOKHOI'O NOABUKHOI'O COCTABA U MCXAHNU3MOB

[1K-2.1.1 3naer TpebGoBaHus, npeabsasisemble K | OOydarouuiics snaem:

COCTOSTHUIO WHCTPYMEHTA, MalIuH U | — mpubOpsl U CpeJICTBAa H3MEpPEHUI:
000pyOBaHUs, NPUMEHSEMBIX INPH BBIOJHEHUH | BUIHI, Ha3Ha4YCHHUE, IpaBuJIa
MPOU3BOJICTBEHHOTO 3a/laHds W HWHBIX PAa0OT Ha | TEXHUYECKOU JKCIUTyaTaluH,
y4yacTKe  MpPOU3BOJACTBA IO  TEXHUYECKOMY | TpeOoBaHHA, IIPEbABISEMbBIE K
00CITYXMBAaHUIO U PEMOHTY >KEJIE3HOJOPOKHOIO | TEXHUYECKOMY COCTOSTHUIO
MOJIBU’KHOTO COCTaBa U MEXaHU3MOB. MHCTPYMEHTA, MaIllMH U 000pyA0BaHUS.

[1K-2.1.2 3HaeT KOHCTPYKTHBHBIE OCOO€HHOCTH, | OOyuarouuiics snaem:

OpuHIMI paboThl W MpaBuja OSKCIUTyaTallud | — KOHCTPYKTUBHBIE OCOOEHHOCTH,
npubOpoB, 000pYNOBaHMSA, MEXAHW3MOB W Y3JIOB | IPUHIUNBI  pabOThl W TpaBuia
KEJIE3HOJOPOKHOIO TIOJBHKHOTO COCTaBa. 9KCIUTyaTaluu NpruOOpoB.

I1K-2.2.3 YMmeer OLleHMBaTh  pe3ynbTarsbl | OOyyaromuiics ymeem:




NHauKaTopbl 10CTHKEHUS KOMIIETEeH Uil

Pe3yabTarnl 00yyeHus no
AUCHUILINHE

MIPOU3BOACTBEHHO-X03SIMICTBEHHON  JI€SITENBHOCTH
Opurajn, BBIMOJTHSIOMUX pabOThl HA  y4acTKe
MIPOU3BOJICTBA 10 TEXHUYECKOMY OOCITY>KUBAHUIO U
PEMOHTY JKEJIE3HOJOPOKHOTO MO ABMKHOTO
cocTaBa W MEXaHHM3MOB, B COOTBETCTBHH C
TpeOOBaHUSIMU HOPMAaTUBHO-TEXHUYECKOU
JIOKYMEHTAIH.

OLICHUBATh pe3yabTaThl
MIPOU3BOACTBEHHO-X035IICTBEHHOM

NeSATEeIbHOCTH no TEXHUYECKOMY
00CITyKUBaHUIO u PEMOHTY
HKEJIE3HOJOPOKHOTO MOABUKHOTO

coCTaBa U MEXaHU3MOB.

IIK-3. KoHTposib BbIMOIHEHHS pabOT HAa y4acTKe MIPOU3BOJICTBA IO TEXHUYECKOMY

06C.Hy>KI/IBaHI/IIO H PCMOHTY KCJIC3HOJOPOKHOI'O

IIOABMXKHOI'O COCTaBa U MCXaHU3MOB

IIK-3.1.3 3naer BuAbl, Ha3HAYCHUE M TMpaBUIIA
IKCIUTyaTallil MHCTPYMEHTA, MPUOOPOB, MAIIIHH,
MEXaHU3MOB W  CPEICTB  HM3MEPEHUU  TIPH
BBITIOJIHCHUH Pa0OT HAa y4acTKE MPOU3BOACTBA IO
TEXHHUYECKOMY  OOCIY)XMBaHHIO U  PEMOHTY
JKEJIE3HOJOPOXKHOTO  TIOJIBDKHOTO ~ COCTaBa |
MEXaHU3MOB.

OOyuaromuiicst sHaem:

BHUIbI, Ha3HAYCHHE W MpaBUiIa
JKCIUTyaTalliil TMPHOOPOB U  CPEICTB
U3MEPCHUI TIPH BBHIMOJTHCHUH PadOT Ha
y4acTKe IPOM3BOJICTBA o
TEXHHYECKOMY  OOCIYy)KHBaHHIO U
PEMOHTY HKEIIE3HOI0OPOKHOTO
TIOJIBIYKHOTO COCTaBa M MEXaHN3MOB.

[1K-3.2.1 Ymeer Bu3yaJlbHO U MHCTPYMEHTAJIBHO

OLICHUBATh PE3YIbTATHI BBITIOJTHCHU A
IMPOU3BOJACTBCHHOI'O 3aJaHusA Ha Y4acCTKe
IMPON3BOACTBA 10 TCXHUYCCKOMY O6CJIY)KI/IBaHI/IIO n
PEMOHTY KCJICZHOOOPOIKHOIO IIOABUIKHOI'O

CcoCTaBa U MCXaHU3MOB.

OOyuarouuiics ymeem:

BU3YQJIbHO W WHCTPYMEHTAIBHO
OLICHMBATh PE3YNbTaThl  BBINOJHEHUS
IPOM3BOJICTBEHHOTO 3a/IaHMUSI.

[1K-3.2.3 Ymeer monb30BaThbCsi M3MEPUTEILHBIMU
UHCTPYMEHTaMU M NpUOOpaMu TNpHU IMPOBEACHUU
KOHTPOJISI KauecTBa BBINIOJHEHHBIX paboT Ha
y4yacTKe  MpPOU3BOJACTBA IO  TEXHUYECKOMY
0OCITy)KMBAaHHIO W PEMOHTY >KEJIE3HOIOPOKHOTO
MOJIBMYKHOTO COCTaBa M MEXaHNU3MOB.

OOGyuarommiicst ymeem:
MOJIb30BAThCS  M3MEPUTEIHHBIMU
WHCTPYMEHTAMH H TNPUOOpaMH  IpHU
POBEICHUHN KOHTPOJIA KauecTBa
BBITIOJTHEHHBIX Pa0oT.

3. MecTo AMCHHUILIHHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/1bHOM
NPOrpamMMmblI

JlucuuminHa OTHOCUTCS K 4acTH, (OpPMHUPYEMOH YydacTHUKaMHU OOpa3oBaTeIbHBIX

OTHOIIIEHUH, 0s10Ka 1 «/[ucuummuuer (MOIyIN)».

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOH padoThI

Jlnst ouHOM PopMbI 00yUeHUs

Bup yueOHoit padoTbl Bcero yacos
KonTaktHas pabota (1o Bugam y4eOHbIX 3aHSITHIA) 48
B ToM guce:
nexuuu (JI) 32
npaktuueckue 3ansatus (I13) -
nabopartopubie paboTsl (JIP) 16
CamocrositenpHas pabota (CPC) (Bcero) 20




Kontponb 4
@dopma KOHTPOJIS (IIPOMEKYTOUHON aTTECTALIUN) 3auer
OO6m1ast TpyI0EMKOCTh: Yac / 3.€. 7212

Jlst 3a04HOM (hOpPMBI 00yUEHUS

Buna yueOHoii padoThl Bcero yacos
KonrakTHas padota (o BuaM y4eOHBIX 3aHITHIA) 12
B ToMm umcne:
nexruu (J1) 8
npaxktuueckue 3ansatus (I113) -
nabopartopubie paboTsl (JIP) 4
CamocrositenbHas pabota (CPC) (Bcero) 56
Kontposnb 4
®dopma KOHTPOJISI (MPOMEKYTOUHON aTTECTAIUH) 3auer, KJIP
OO611ast TpyA0€MKOCTh: Hac / 3.€. 7212

5. CTpykTypa U coaep:kaHue TUCHUTLITUHBI

5.1 Paznensl nuciunivHel 1 COACPIKAHUC paCCMATPUBACMBIX BOIIPOCOB

Jlnist 04HOrO 00y4eHus

HaumenoBanue
pa3nena
JTUCHHUILIMHBI

Conep:xkanue pasaena

HNuagukaropsl
JTOCTHKEHHUS
KOMIIeTeHI N

1 | Beenenue.
IIpeamer
IIEKTPUYECKUX
U3MEPEHUM

Jleknusa 1. Ponb d2neKTpUYECKMX W3MEPEHHUH B
HAayKe ® TEXHHKe. ba3oBble TepMUHBI U
omnpenenenus. Ouznyeckue CBONCTBA, BEIHMUUHBI U
TITKAJTBI. TpeboBanus, MPEIbSBIIsIEMbIE K
TEXHUYECKOMY COCTOSHHIO MHCTPYMEHTa, MallluH U
000opyI0BaHUS.

Jlekuust 2. Cucrema (u3MuecKuUX BEIUYMH U HUX
eauHul. MexayHapoaHas cucrema enunun (CH).
Bocnpoussenenue eauHuL GU3NUECKUX BETHUUH.
Jlekumst 3. OCHOBHBIE TOCTYJIaThl U IOCTaHOBKH
3ajau u3MepeHuil. IlpuHIMIBI, BUABI U CpeAcTBa
n3mepenuil. Kiaccugukanus n3mepeHuil.

Jlekuusi 4. IlorpemmHocts, o6paboTka U (HopMBI
MIPEICTABIICHHS pe3yabTaTOB W3MEPEHUSI.
Knaccudukanus MOTPEIIHOCTEN U3MEpEeHusl.
[Morpemrocte  cpexctB  m3MmepeHms.  OreHka
pe3yJIbTaTOB U3MEPEHUH.

[IK-.2.1.1

CamocrositesibHas padora. 3ydnTs HOpMaTUBHO-
MPaBOBYIO JOKyMeHTanuio u3 1. 8.5 (2.1-2.7).
[IpaBuia TEXHMYECKOM dKCIUTyaTalllH.

IK-2.1.1




[TpubGopsr
CpeacTBa
U3MEPECHUM

)51

Jlexkuust 5. Mertponoruueckue u
HEMETPOJIOTUUECKUE  XapAKTEPUCTUKU  CPEJACTB
n3mepenuil. Knaccel Tounoctu. [loBepounas cxema.
[ToBepka u kannOpoBKa.

Jleknmusi 6. Knaccudukanus npuOopoB u CpeacTB
n3MepeHul. KOMIIOHEHTBI  CTPYKTYpbl CpEICTB
n3MepeHuil. Bwuapl, HazHaueHue M IpaBuia
9KCILTyaTaluy MpUOOPOB U CPEACTB U3MEPEHUM ITPU
BBIITOJIHEHU U paboT o TEXHUYECKOMY
00CITy’)KUBAaHHIO U PEMOHTY IOABI)KHOTO COCTaBa.
Jlekmnus 7. 3meputenbHble TpeoOpa3oBaTean TOKa
U HANPsKCHUs. YPaBHEHUE IBUKEHUS I1OJBUYKHOMN
4acTH u3MeputenbHoro Mexanusma (MM). OGmue
Jerand u y3ibl. Maraurtosnektpuyeckue WM.
Boinpsimutensupie  npubopsl.  KoHCTpyKTHUBHBIE
OCOOCHHOCTH, MpPUHIMN paboOThl U  IpaBWIIa
JKCITyaTallud  MarHuTodsekTpudeckux (MD) wu
BhIIpsMUTENBHBIX (BII) npudopos.

Jlekumsa 8. lI3mepeHue 53IEKTPUUYECKUX BEIUYUH
3J€KTPOHHBIMU aHAJIOrOBBIMU npubopamu.
ONEeKTPOHHbIE  BOJIBTMETPHI  IOCTOSHHOTO U
MIEPEMEHHOT0 TOKa. J[eTeKTOopbl AaMIUIMTYAHBIX,
cpeaHux u JEUCTBYIOLIUX 3HA4YCHU.
KoHcTpyKkTHBHBIE 0COOEHHOCTH, MIPUHIIUI PAOOTHI U
IpaBWJIa HKCIUTyaTalluK 3JEKTPOHHBIX IPUOOPOB.
Jlekumus 9. YcTpoiicTBO 251eKTpoMarHuTHeIX (OM) u
anekrpoctarndecknx  (OC) UMM mpubopos.
KoHCTpyKTHBHBIE OCOOEHHOCTH, MPUHLIUI pabOTHI U
MpaBWia OKCIUTyaTalldd 3JEKTPOMAarHUTHBIX U
JIEKTPOCTATUYECKUX MPHUOOPOB.

Jleknmusi  10. Onexrponunamuueckue () wu
dbeppoaunamuyeckue (®J) UM u mpubopsr. Mx
IPpUMEHEHHEe B dYacToToMepax U  (¢a3zomeTpax.
KoHCTpyKTHBHBIE OCOOEHHOCTH, PUHLIUI pabOTHI U

npaBuiIa AKCILTyaTaIH AIIEKTPO- "
(beppoarHaMUYECKUX MPHUOOPOB.
Jlexuus 11. N3smepenune MOIITHOCTEH.

OnextpoauHamuueckuid  (B1)  Bartmerp.  DJ]
CUETYMK JHepruu. MHAYKIMOHHBIE  CYETUYUKU
SHEPrMM M MX XapaKTEPUCTUKH. YacTOTHBIE
xapakrepuctuku VM. Brausaue ¢opmbl KpuBoii
U3MepsIeMOM BeTMYUHBI Ha TOKa3aHUs PUOOPOB.
Jlekums 12. DneKTpOHHO-Ty4YeBbIe OCHUILIOrpadbl
(30). VYcTpoHCTBO 3IEKTPOHHO-TYYEBOH TPYOKH.
KoHcTpykTHBHBIE 0COOEHHOCTH, IPUHIIUI PaOOTHI U
npaBujia  dKcruryatauu 90, €ero  OCHOBHBIE
xapakTepucTuku. M3mepenus ¢ nomonipro 20.
Jlekuusi 13. V3mepeHue GU3NUYECKUX BEITUYHH
uuppossiMu  nipubopamu  (LII). KoncTpykTuBHBIE
0COOEHHOCTH, HOpPUHIMUI paboThl W  IpaBHia
skcruryaranuu LIT. Meroauyeckass mOrpemHoCcTh U
METO/IbI npeoOpa3oBaHus HENPEPBIBHO

I1K-3.1.3

[1K-2.1.2
I1K-3.1.3




W3MEHSIOIMMXCS BEIMYMH B KOAbl. Y316l LII1.
Jleknmsa 14. V3mepeHue sJIeKTpUYECKUX BEIMYUH
METOJlaMu cpaBHEHHUs ¢ Mepoil. OOmas Teopus
MOCTOBBIX ~ CX€M. MOCTBl  IIOCTOSHHOIO U
[IEPEMEHHOT0 TOKA U UX IPUMEHEHHE.

Jlekuusi  15. KoHCTpyKTHUBHBIE  OCOOEHHOCTH,
OpPUHIMIT ~ paboThl W MpaBWiIa  OAKCIUIyaTaluu
MH(POPMAIIMOHHO-U3MEPUTEIBHBIX CUCTEM.

Jlexkuusi 16.  l3mepeHue  MarHuTHbBIX  H
HEIEKTPUYECKUX BEITUYHMH.

JlaGoparopnass padora 1. BusyambHoe wu
WHCTPYMEHTAJIbHOE  OILCHMBAHHWE  PE3yJIbTATOB.
N3MepeHne conpoTUBICHUMN.

JlabopaTtopnass pabGora 2. BusyansHoe U
WHCTPYMEHTAJIbHOE  OILCHMBAaHUE  PE3yJIbTATOB.
W3mepenne MONTHOCTH M SHEpPruil B Tpex(asHbIx
LEMsX.

JlabopaTopnasi pa6ora 3. YMeHHE NOJIb30BATHCS
W3MEpUTENbHBIMU  npubopamu.  MccnenoBanue
AJIEKTPOMEXAHUYECKUX BOJBTMETPOB M CYETUYHKOB
ANEKTPUYECKOUN SHEPTUH.

JlabopaTopnas paGora 4. YMeHHE MOJIb30BAThHCS
UM(POBBIMU IIIEKTPOUIMEPUTEIHHBIMU TPUOOpAMHU.
JIByxJ1y4eBOW AJIEKTPOHHBIM ocuuuiorpag Hu €ro
MIPUMEHEHHE.

I1K-2.2.3
I1K-3.2.1
I1K-3.2.3

CamocrosiTesibHasa padora. Bunpl, HazHaueHue u
[paBUja JKCIUIyaTallud I[puUOOPOB U  CPEACTB
n3mepenuil. llpaBuna mpencraBieHus pe3yibTaToOB
U3MEpPEHUN. KoHcTpykTHBHBIE 0COOEHHOCTH,
NPUHIMIBL  paboOThl M MpaBWiIa dSKCIUIyaTalluu
aMIIEPMETPOB, BOJBTMETPOB, OMMETPOB M IPYIHX
M3MEPUTENIbHBIX TPUOOPOB.

I1K-2.1.2
I1K-3.1.3

J11g 3a04HOTO O0yUEHUSI:

HaumenoBanue
pa3aena
JTUCIHHUILIMHBI

Copaepxanue pasgena

HNuauxkaropsl
JTOCTHKEHHUS
KOMIIETeHI Uil

Bgenenmne.
IIpenmer
BIEKTPUUECKHUX
WU3MEPEHUI

Jleknusa 1. Ponb d21€KTpUUYECKMX W3MEPEHUH B
Hayke W TexHuke. ba3oBble TepMHMHBI U
onpeneneHusi. Ou3nyeckue CBOMCTBA, BETUYUHBI U
ITKAJTBI. TpebGoBanusl, MpeabsIBIsIEMbIE K
TEXHUYECKOMY COCTOSIHUIO MHCTPYMEHTA, MAIlIUH U
obopynoBanus. CrucreMa GU3NUECKUX BEITUYHH U UX
eaquHul. MexnayHapoaHas cucrema egunun (CH).
Bocnpoussenenne enuanil PU3NIECKUX BETUUNH.

[K-.2.1.1




CamocrosiTesqibHasi padora. Mojenb U3MEpEeHUs.
OcHOBHbIE MOCTYJNaTbl M  IIOCTAHOBKM  3ajay
u3Mmepenuii.  IlpuHuunel, BUABI U METOJBI
n3Mepenuit. Kmaccudukamms nsmepennii. Kauectso
HU3MEpPEHHUIA. Knaccudukanus MOrPENIHOCTEN
n3Mmepenus. llorpemHocTs CpeacTB  U3MEpEHMS.
O6paboTka U GOpMBI TPEICTABICHUS PE3YIHTATOB
U3MEpEeHUsl.

[K-.2.1.1

[Tpubopsl
cpeacTBa
M3MEpPEHU

Jlekuust 2. MeTpOJOTHUECKUE XapPaKTEPUCTHKH
cpeacTtB u3MepeHMi. Kiacchl TOYHOCTH cpencTB
n3Mepenuii. Knaccupukanuss mpubopoB u cpeacts
u3MepeHuil. Buapl, Ha3HadeHue W IpaBUiIa
SKCIUTyaTaluy MpuOOPOB M CPEICTB U3MEPEHUH MpH
BBINOJIHEHUH pabor o TEXHUYECKOMY
00CITy’)KUBAaHHUIO  PEMOHTY ITOBI)KHOTO COCTaBa.
KoHcTpykTHBHBIE OCOOCHHOCTH, IPUHLIUI pabOThHI U
npaswiia sKkcrutyaTanu M9 u BII npubdopos.
Jlekuuss 3.  KoHCTpyKkTuUBHBIE  OCOOEHHOCTH,
OpUHIUN pabOThl W TpaBWia JdKCIUTyaTanuu OM,
3C, O/1 u ®/] npubopos.

Jlekuusi 4. DIEKTPOHHO-ITYYEBBIE OCHMILIOTPAQBI
(20). N3mepeHune BpeMEHHBIX MHTEPBAJIOB, YaCTOThI
u (asoBoro casura c¢ nomoipo 0. H3mepenue
(bU3UYECKUX BENMYMH IU(POBBIMU  IpHUOOpaMH
(LIIT). OcHoBHBIE oOmpeaeNeHusl, XapaKTePUCTUKU
HIT. MI3mepeHne 31eKTpUUECKUX BETUYUH METOAAMHU
cpaBHeHUs C Mepoil. OOmas Teopuss MOCTOBBIX
cxeM. MoCTBI NOCTOSTHHOTO U MEPEMEHHOI0 TOKa U
WX MIPUMEHEHHE.

[1K-2.1.1
I1K-2.1.2
I1K-3.2.3

JlabopaTropnass pabGora 1. BusyanpHoe u
WHCTPYMEHTAJIbHOE  OLEHUBAaHUE  PE3YJbTATOB.
N3smepenne conporusieHuid. I3mMepeHne MOIHOCTH
Y SHEpruii B TpexazHbIX METsX.

JlabopaTopHasi pabdora 2. YMeHHE MOJIb30BaThCS
U3MEpUTENbHBIMU  nipubopamu.  HccnenoBanue
ANEKTPOMEXAHUYECKUX H3MEPUTENbHBIX MPUOOpPOB,
JJIEKTPOHHBIX ocuusuiorpagos, U (POBBIX
3JIEKTPOU3MEPUTENBHBIX TPUOOPOB.

I1K-2.2.3
I1K-3.2.1
I1K-3.2.3

CamocrositeqibHasi padora. Bunpl, Ha3HaueHUE U
IpaBUja OKCIUTyaTallud MpHOOPOB U  CPENACTB
n3mepenuil. llpaBuna mnpencraBieHns pe3yiabTaToOB
U3MEPEHUM. KoHncTpykTHBHEIE 0COOEHHOCTH,
NPUHIMIIBI  paboOThl M MpaBWiIa OSKCIUTyaTaluu
aMIIEpMETPOB, BOJIBTMETPOB, OMMETPOB W JIPYIUX
U3MEPUTEIIBHBIX prOOpOB. N3mepurenbHble
npeoOpa3oBaTesId TOKA U HAIIPSKEHHUSL.

YacrotHele xapakrepuctukun HWM. VcerpoiictBo
AJIEKTPOHHO-TyueBO TpyOku. [lpuHuun neictBus
D0 ®  ero  OCHOBHBIE  XapaKTEPUCTHUKH.
Meroaunueckas IIOTPELIHOCTh u METO/bI

[1K-2.1.2
I1K-3.1.3




MpeoOpa3oBaHUs  HENPEPHIBHO  M3MEHSIOLIUXCS
BenuuuH B Kkoael. Y3iel LI1. WuadopmarmonHo-
W3MEPUTEIIbHBIE CUCTEMBI. MI3MepeHre MarHUTHBIX U
HE3JICKTPUYECKUX BEITUYMH.

5.2 Pa3zmenbl QUCHUIUIMHEI U BUABI 3aHATHH

Jlst ouHO# (hopMBI OOYUCHHUS:

i\/ri[ HaunmenoBanue pasziena quCUUIIIMHBI J | I3 | JIP | CPC | Bcero
1 BBGI[CHI/IG.U IIpeamer SNEKTPUYECKHX | o 8 16
U3MEepEeHui
2 | Ilpubopsl u cpeacTBa M3MEpEeHUi 24 16 | 12 52
Kontponb 4
Hroro | 32 | |16 | 20 72
Jist 3a09HOM (POPMBI O0YIEHUSI:
Ne /it HaumeHnoBanue pa3zzena AUCUMIIINHBI Jl | I3 | JIP | CPC | Bcero
1 Baenenue. HpeI[Mej‘ meTposnoruu. OCHOBBI 2 18 20
TE€XHUKU U3MEPEHU
2 CperncTBa u3MepeHui 6 4 38 48
KoHTtposb 4
Hroro | 8 | | 4 | 56 72

6. OHeHO‘lHLIe MaTepHaJbl 1Jil NPOBECACHUSA TCKYIIECI0 KOHTPOJIA YCIIEBACMOCTH U
l'lpOMe)KyTO'-IHOﬁ aTTeCTallumn oﬁyqaloumxca Mo JTMCUHMIIJIMHE

OneHouyHble MaTepuanbl M0 JUCLUUIUIMHE SBJISETCS HEOThEMJIEMON 4YacThio paboueit
IpOTpaMMBbl U MPEJICTABIIEH OT/ENbHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha 3aceAaHuu KadeIpbl
U YTBEPXK/IEHHBIM 3aBEYIOIINM Kadeapoi.

7. MeToauyeckue yKazaHus sl 00y4aKOUIUXCS 10 OCBOEHHIO JUCIIUIJIMHBI

HOpSII[OI( N3YUCHUA TUCHUIIIIMHBI CHCHYIOHIHﬁi

1.  OcBoeHue pa3nenoB AUCIHUILUIMHBI TMPOU3BOAUTCS B TOPSAIKE, MPHUBEACHHOM B
paznene 5 «CoxaepxaHue W CTPYKTypa IUCHHUIUIMHBD. OOydaromuiics MOKEH OCBOUTH BCE
pa3enbl JUCIUIUIMHBI, UCTIOIb3YsI METOINYECKUE MaTepHallbl AUCIMILTUHBIL, a TaKke ydeOHO-
MeTou4ecKkoe o0ecreueHre, IpruBeIeHHOE B pa3zelie 8 padouell mporpaMMel.

2. Jna ¢opMupoBaHHS KOMIETCHIMA OOydYalomUics JIOJDKEH TMPEACTaBUTh
BBITIOJTHCHHBIC THUIIOBBIC KOHTPOJIBHBIC 3adaHWs WKW HHBIC MaTCpUalibl, HCO6XO}II/IMBIC JJIsA
OIICHKH 3HAHWI, YMEHU, HAaBBIKOB U (WJIM) OMbITA AESITENIbHOCTH, MPEAYCMOTPEHHBIE TEKYIIIUM
KOHTPOJIEM YCIIEBAEMOCTH (CM. OLIEHOYHBIE CPEICTBA MO TUCIUIUINHE).

[Io wToram TEKyIIEro KOHTPOJS YCIEBAEMOCTH IO AMCHUIUIMHE, OO0YJaroluiics
JOJIKEH MPOUTH TPOMEKYTOUHYIO aTTECTAINIO (CM. OIICHOYHBIE MaTePHAIIBI 10 AUCIIUILIIHE).




8. Onucanne MaTepHaJILHO-TEXHHYECKOr0 H Y4eOHO-MeTOANYeCKOro odecneyeHus,
He00X0MMOro sl peajIn3aliy NPOorpaMMbl MAaruCTPaTypPhbl 0 IUCHUAIITTHHE

8.1. TlomemieHuss NPEACTABISIIOT COOOH yueOHbIE AayAMTOPUU MJIsi TPOBEACHUS
y4eOHBIX 3aHATHUH, NPEIYCMOTPEHHBIX IPOrpaMMOil CHELMaIUTETa, YKOMIIJIEKTOBAaHHbIC
CHEHATU3UPOBAHHON yueOHOH MeOenpl0 M OCHAIlEHHBbIE O0OPYAOBAaHHUEM U TEXHUYECKUMHU
cpeAcTBaMU OOYYeHHMs, CIyKAllUMHU JAJs NpeAcTaBieHus ydeOHOW uHpopmauuu OoJbLION
ayUTOPUU: HACTEHHBIM 3KpaHOM (CTallMOHApPHBIM), MapKEpHOM WJIM MEJIOBOM JOCKOH,
MYJBTUMEAUMHBIM IIPOEKTOPOM (CTALIHOHAPHBIM).

Bce nmnomemienus, ucnonb3dyemble JUIsL  NPOBEACHUS  Y4eOHBIX 3aHATUH U
CaMOCTOSITENIbHOW paboThl, COOTBETCTBYIOT JCHCTBYIOIIMM CAHUTAPHBIM U MPOTHUBOIOKAPHBIM
HOPMAaM U IIPaBUJIAM.

Jlis  mpoBeneHus J1abopaTOpHBIX paboT ucmoib3dyercs Jjaboparopus Kadenpsl
«JlabopaTopust 9JNEKTPUYECKUX H3MEPEHHI», OCHAIICHHAs CIEAYIOIIMMH NpudopaMu U
YCTaHOBKAaMH, MCIIOJIb3YEMBIMH B YI€OHOM IIpOIIecCe:

— CHCOHUAIU3UPOBAHHBIMU U3MEPUTCIBbHBIMU CPEACTBAMU (aMHepMeTpaMI/I, BOJIbTMETpaMHu,
(bazomeTpaMu, BaTTMETpaMHU, TeHEPaTOPaMH, HCTOYHUKAMH ITMUTAHUS, OCIIHILIOrpadhaMu);
— 11aboOpaTOpPHBIMU CTCHIAMHU.
[TomeriieHus 1jIst CAMOCTOSITEIbHON pabOThl 00YYAIOIIMXCS OCHAICHBI KOMITBIOTEPHOM
TEXHUKOU C BO3MOKHOCTBIO IIOAKIOYEHUA K CETU ((I/IHTepHeT» )51 O6CCHC'—ICHI/I€M AOCTYyIIa B
AIIEKTPOHHYIO HH)OPMALIMOHHO-00PA30BATEIIBHYIO CPEly YHUBEPCUTETA.

8.2. VYHuBepcuTer o00CCIEYCH HEOOXOTUMBIM  KOMIUICKTOM  JIMIEH3UOHHOTO
POrPaMMHOTO 00ECIIeYCHHsI, YCTAaHOBICHHOTO HA TEXHHYECKHUX CPEJICTBAX, Pa3MCIICHHBIX B
CHCHUATBHBIX TMOMCIICHUAX W IMOMEUICHUSAX JIsi CaMOCTOSTEIBHON pPa0OThI: OINEpaliOHHAS
cucrema Windows, MS Office, AutuBupyc Kacnepckoro.

8.3. OOywarommumcsi obOecriedeH 1ocTyn (yOaJieHHBIH JOCTYH) K COBPEMEHHBIM
poQeCCHOHAILHBIM 0a3aM JaHHBIX:

IpHU N3YUCHUHN JUCHUTIIINHBI HpO(i)CCCI/IOHaJ'H)HBIe 0a3bl JAaHHBIX HC UCIIOJIB3YIOTCA.

8.4. OOyuwarommmcsi obecniedeH IOCTYM (yAaJleHHBIH JOCTYN) K HH()OPMAIMOHHBIM
CTIIPaBOYHBIM CHCTEMAM:

npu HU3YyUCHUU JAUCIUITIINHBI I/IHCI)OpMaI_II/IOHHBIe CIIpaBOYHBIC CUCTCMBI HC
HCIIOJIB3YIOTCA.

8.5. IlepeueHb MeyaTHBIX U3/IaHUM, UCTIONB3YEMBIX B 00pa30BaTEIIbLHOM MPOLIECCE:
VYyebnas nureparypa:
1.1. Merponorusi, crapaapTuzauus, cepTUUKAUS M DIEKTPOU3MEPUTENIbHAS TEXHUKA:
VYueonoe nocobue / K.K. Kum, I'"H. Auucumos, B.1O. Bap6aposuy, b.5. JlutBuHOB; 1o pe.
K.K. Kuma. — CII6. : ITutep, 2010. — 368 c. : .
1.2. CpezacTBa >NEKTPUUECKUX W3MEPEHHMH W UX MOBepKa: ydeOHoe mocobme st By3oB /| K.K.
Kuwm, I''H. Aaucumos, A.W. Uypakos; nmon penakiueit K. K. Kuma. — 2—e m3a., crep. — CII0.:
Jlanw, 2021. — 316 c. : un. (37eKTpOHHEIHA pecypce: http://e.lanbook.com).
1.3. OcuoBsl MeTponoruu. Y. 1: yueOnoe mocodue / I''H. Anucumos. — CII6. : ®I'BOY BO
II'VIIC, 2019. —47 c.
1.4. OcuoBbl Metposorun. Y. 2: yueOnoe mocobue / I'H. Anucumon, A.A. Tkauyk. — CIIO. :
OI'bOY BO MI'VIIC, 2021. — 84 c.
1.5. OcuoBsl Metponoruu. Y. 3: yuebnoe mocodue / I''H. Anucumos. — CII6. : ®I'BOY BO
IMI'VIIC, 2021. - 44 c.
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1.6. Dnekrpousmepurenbuas Texuuka. Y. 1. yueonoe mocooue / K. K. Kum, I'H. Anucumos. —
CIIb. : [TerepOyprckuii rocyaapCTBEHHBIM YHUBEPCUTET IyTel coobmenus, 2005. — 66 c.
1.7. DnextpousmepurenbHas TexHuka. Y.2: yueonoe mocodue / K.K. Kum, I'H. Anucumos. —
CIIb. : [TerepOyprckuii roc. yH-T myTed coodmenus, 2007. — 26 c.
1.8. DnekTpousmeputenbHas TexHuka. U.3: yueonoe mocodue / K.K. Kum, I''H. Anucumosn. —
CIIG. : TIT'VIIC, 2008. - 60 c.
1.9. DaekrpousmeputenbHas TexHuka. U.4: yueonoe nocodue / K.K. Kum, I''H. Anucumosn. —
CIIG. : TIT'VIIC, 2008. - 25 c.
1.10. DnextpousmeputenbHas Texuuka. U.5: yuedHoe mocodue / K.K. Kum, I"H. Anucumos. —
CII6.: IlerepOyprckuii roc. yHuBepcUTeT IyTei coodmenus, 2009. — 29 c.
1.11. DnexTpuYecKue U3MEPEHUsT HedNIeKTpuieckux BennunH: y4eo. nocooue / K.K. Kum, I'.H.
AnncumoB, A.A. Tkauyk. — Mocksa : Aii [Iu Ap Menua, 2014. — 144 c.
HopMaTtuBHO-npaBoBasi JOKyMEHTALUS:
2.1.PMI" 29-2013 «l'ocymapcTBeHHass cucTeMa oOOecleueHuss €IWHCTBA HM3MEpPEHUH.
MeTtponorus. OCHOBHbIE TEPMHUHBI U OIIPEIETICHUS.
2.2.TOCT 8.417-2002 «['ocymapcTBeHHass cCHCTeMa OOECIeUeHUs EIUHCTBA H3MEPEHUH.
Enununel Benuuuny.
2.3.TlocranoBnenue IIpaBurenscrtBa Poccuiickoit ®denepanuu ot 31 oktsadps 2009 r. Ne 879
«O0 yTBepKIEHUH TOJIOKEHUS O EAMHUIAX BEIMYMH, JIOIMYCKAEMBIX K MPUMEHEHHUIO B
Poccuiickoit denepanumny.
2.4. ®enepanbHblii 3ak0H 0T 26.06.2008 Ne 102-D3 «O06 obecrieueHNH €AMHCTBA U3MEPEHUI».
Hpyrue n3nanus:
3.1. Metponorus, crangaptusanus u cepruduranus: [Ipaktukym «VccnenoBanne CUeTINKOB
anekTpudeckoit sHepruu; L{udpoBbie 3meKTpoU3MepUTENbHBIE TPUOOPHl U UX MPUMEHEHHE) /
Anncumos I'.H., 3a3ei6una E.b. — CI16: ®I'BOY BO III'VIIC, 2018. — 35 c.
3.2. Meroaunueckue yka3zaHus K JabopaTopHoi padote «lccrienoBanue 3JeKTPOMEXaHUYECKUX
BoabT™MeTpOBY» / Uypakos A.U. — CII6: III'YIIC, 2001. — 13 c.
3.3. Meronuueckue ykazaHusi K jabopaTtopHoil pabote «M3MepeHHne cCONpOTUBICHUN cpenHei
BenuunHbD / Yenypun B.I1. — CI16: TIT'VIIC, 1997. — 13 c.
3.4. Meroauueckue ykazaHus K JabopaTopHOM paboTe «/IByXiy4deBOH 3IIeKTpOHHBIN
octmutorpad u ero npumerenue» / Hypakos A.U. — CI16: IIT'YTIC, 2004. — 14 c.
3.5. Meronuueckue yka3aHus K J1abopaTopHoil pabore «MOCTBI TEPEeMEHHOro Toka» [
Anucumos I'.H. — CI16: IIT'VIIC, 2004. — 15 c.
8.6. Ilepeuens pecypcoB MH(POPMALMOHHO-TEIEKOMMYHHUKAITMOHHON CEeTH
«MHTEpHET», UCIIOIB3YEMBIX B 00pa30oBaTeIbHOM IpoIiecce:

1.  Jluyneii kaOuHET OOydYaroOlIErocss M JJIEKTPOHHAs HWHGOPMAIIMOHHO-00pa3oBaTeIbHAs
cpena [>nekTpoHHBIN pecypc]. — Pexxum mocryma: http://sdo.pgups.ru/ (s moctyna x
MOJTHOTEKCTOBBIM JIOKYMEHTAM TPEOYeTCsl aBTOPH3AIINs ).

2.  DnexktpoHHas OubmanoreuHas cuctema JIAHD [anexktponHbIi pecypc]. — Pexxum pocryna:
http://e.lanbook.com/

3. DnektponHas OubnmoreuHas cucrema IDOOKS.ru [smekTpoHHBIH pecypc]. — Pexum
noctyna: http://ibooks.ru/

4.  Dnextponnas 6ubmmoreka FOPAWT [dnexTpommblii pecypc]. — Pexum jpocryma:

https://biblio-online.ru/
5. DnekrponHas 6ubanoreka «EaHHOE OKHO K 00pa30BaTelIbHBIM Pecypcam» [3JIeKTPOHHBIH
pecypc]. — Pexxum goctyma: http://window.edu.ru/

Pa3paboTtunk paboueit mporpammsl,

JOIEHT Kadenpbl «DIEKTPOTEXHUKA H f,_sjf—f o I'.H. AarcumoB
TEIIOIHEPTETUKA» S e
«03» nexabps 2024 r.
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