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1. lean u 3aa49u TUCUMILJIUHBI

Pabouast mporpamma mucturiuHbl «OCHOBBI 3JieKTpuueckux usMmepenuit» (b1.B.3)
(Taylee — JAMCUUWIUIMHA) COCTaBJI€HA B COOTBETCTBHH C TpPeOOBAaHUSAMHU (enepaabHOro
roCy/IapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIApTa BBHICIIETO 00pa30BaHUS IO CIELHMATBLHOCTU
23.05.03 «lloxBmxHOM cocTaB xene3Hbix gopor» (nainee - ®I'OC BO), yrBepxkaeHHOTO «27»
MmapTta 2018 r., npuka3 MunuctepcTBa odpazoBanus U Hayku Poccuiickoit deneparuun Poccun
Ne 215, ¢ yderom mnpodeccuonanmpbHoro crapaapra 17.055 «PykoBoaurens yuacTka
MIPOU3BOJICTBA MO TEXHUYECKOMY OOCITYKHUBAHHUIO U PEMOHTY KEJIe3HOJAOPOKHOTO MOABHKHOTO
COCTaBa», YTBEPKIAECHHOTO IpUKa3oM MHUHHCTEPCTBA TpyAa U COLUAIbHOM 3amuThl Poccuiickoin
Oenepannu ot 06 deBpans 2018 roma Ne60H (3apeructpupoBan MHUHHCTEPCTBOM FOCTHIIUN
Poccuiickoit ®enepanuu 02 mapta 2018 rona, peructpannonubiii Ne50227).

Lenbto n3yyeHHs] AUCUUILUINHBI SBIISETCA HAYYUTh OOYYaIOUIUXCS OPraHU30BBIBATH U
KOHTPOJIMPOBATh BBIMOJIHEHHE pabOoT Ha yd4acTKe NPOM3BOJACTBA 10 TEXHHYECKOMY
00CITYKUBAHUIO U PEMOHTY KeJIE3HOJOPOKHOTO MOABMKHOTO COCTaBa M MEXAHU3MOB.

JUig noCTHKEHUS LIEU IUCLUUIUIMHBI PELIatoTCs CIEAYOLUE 3a0auu:

— u3ydeHue MNpuOOpOB U CPEICTB U3MEPEHHI: BHUAbI, Ha3Hau€HUE, MpaBUIa TEXHUYECKOU
OKCIUTyaTalluH, TPEOOBaHUS, IPEIBSIBIIIEMbIC K TEXHHUECKOMY COCTOSHHIO;

— HW3YYEHHE KOHCTPYKTUBHBIX OCOOEHHOCTEW, MPHUHIMIIOB PabOThl U MpaBWJI SKCILTyaTalluu
npuOOpoB;

— yYMEHHE BH3YaJbHO U HWHCTPYMEHTAJIBHO  OICHUBATh PE3yJbTAaThl  BBIOJIHEHUS
IIPOU3BOJICTBEHHOTO 3a/1aHuUs;

— YMEHHUE TMOJb30BaThCS H3MEPUTEIbHBIMU WHCTPYMEHTAMU U MPUOOpaMH IMPHU MPOBEACHUU
KOHTPOJISI KaueCTBA BBINOJIHEHHBIX padoT.

2. IlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHUs MO IMCUMUILIUHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
NMporpamMmsl

[InanupyempiMu  pe3yibTaTaMd OOydYeHHs IO AUCHUIUIMHE (MOJIYIIO) SBISETCS
dbopmupoBaHre y 00yJaronuXcsi KOMIETEHIIMN W/ UK 9acTH komneTeHui. CHopMUpOBAHHOCTH
KOMIETSHIIMA W/WUIM YacTH KOMIETSHIIMIH OIIEHUBAETCS C MOMOIIBI0 WHIAUKATOPOB JOCTHKEHUS
KOMIIETEHIINH.

Pe3yabTaTnl 00y4yeHus 1mo

NuaukaTopsbl J0CTHXKEHUS KOMIIeTEeHIUi
JUCIHUILTHHE

IIK-2. OpFaHI/BaHI/Iﬂ BBITIOJIHCHU A pa60T Ha Y49aCTKE IMPOU3BOACTBA IO TEXHUYCCKOMY
O6CJ'Iy>KI/IBaHI/IIO 1 PCMOHTY KCJIC3HOJOPOKHOI0 NOABHUIKHOT'O COCTaBa U MCXaHU3MOB

[1K-2.1.1 3naer TpeboBanus, npeabsBisgeMble K | OOyuarouuiics sHaem:

COCTOSAAHHIO HHCTPYMCHTA, MalinH n| — HpI/I60pBI n CpeaACTBa HSMCPCHHﬁZ
06opy)1013aH1/151, IMPUMCHSACMBIX IIPU BBIIIOJIHCHHUU | BUIBI, Ha3Ha4YCHUC, ImpaBujia
MPONU3BOACTBCHHOTI'O 3aldaHUSA W HHBIX pa60T Ha | TEXHUYECKOU 9KCILTyaTaluu,
Y4acTKe IMPON3BOACTBA Io TCXHUYCCKOMY Tp€6OBaHI/I$[, MNpEaABABIACMBIC K
06CJ'Iy>KI/IBaHI/IIO U PCMOHTY KCJIC3HOAOPOKHOIO | TCXHUUCCKOMY COCTOSAHHIO
INOABUKHOT'O COCTaBa U MCXaHU3MOB. HHCTPYMCHTA, MAlllMH 1 060py210BaHI/I$I.

[1K-2.1.2 3nHaer KOHCTpyKTHBHBIE OcoOeHHOCTH, | OOyuarouuiics sHaem:

OpUHIUN  paboThl W MpaBWia JKCIUTyaTaluu | — KOHCTPYKTHUBHBIE OCOOEHHOCTH,
npuOoOpoB, 000PYIOBaHMS, MEXAaHW3MOB M Yy3JIOB | IPUHIUMNBI  pabOTBl M TpaBuia
JKEJIE3HOJOPOKHOTO IOJBUYKHOIO COCTABA. 9KCIUTyaTaluy MpruoopoB.

I1K-2.2.3 Ymeer OIICHWBATh  pe3ynbTaThl | OOyuaromuics ymeem:




NHauKaTopbl 10CTHKEHUST KOMITETeH Uil

PesynbTaTnl 00y4yeHus 110
AUCHMILIAHE

IIPOU3BOJCTBEHHO-X03SIMICTBEHHON  AEATEIbHOCTU
Opuraj, BBIIONHSIOMIMX pPa0OTBI Ha y4acTKe
IIPOM3BOJICTBA 10 TEXHUYECKOMY OOCIIy’)KHBAaHUIO U
PEMOHTY KEJIE3HOAOPOKHOTO IIOJABUKHOTO
CcOCTaBa M MEXaHU3MOB, B COOTBETCTBUU C
TpeOOBaHUAMU HOPMAaTUBHO-TEXHUYECKON
JOKYMEHTaluu

OLICHUBATh pe3yabTaThl
MPOU3BOJACTBEHHO-X035MCTBEHHOM

NEATEIBHOCTH [0  TEXHHYECKOMY
00CITy’)KHUBaHUIO u PEMOHTY
’KEJIE3HOAOPOIKHOTO IIO/IBUOKHOTO

coCTaBa U MCXaHU3MOB.

IIK-3. KoHTpoJb BHINIOIHEHUS padOT HAa y4acTKe MPOU3BOJICTBA 110 TEXHUYECKOMY

O6CJ'Iy>KI/IBaHI/IIO U PEMOHTY KCJIE3HOJOPOXKHOI'O

INOJABUKHOT'O COCTaBa U MCXaHNU3MOB

[1K-3.1.3 3naer BuAbl, Ha3HAYCHHE M MpPaBUIIA
9KCITyaTallid MHCTPYMEHTa, MpuOOpOB, MAIIUH,
MEXaHU3MOB U  CpPEIACTB  HM3MEpPEHUU  TNpu
BBIMIOJTHEHUH PabOT Ha ydacTKe MPOU3BOJICTBA IO
TEXHHYECKOMY  OOCITy)KMBaHHIO W  PEMOHTY
JKEJIE3HOJOPO’KHOTO  TOJBUKHOTO  COCTaBa W
MEXaHU3MOB.

OOyuarommiicst 3Haem:

BUJIbI, HA3HAYCHHWE W MpaBUiIA
9KCIUTyaTalldd TMPHOOPOB H  CPEICTB
M3MEPCHUI MPHU BBIMOJHEHUH PabOT Ha
y4acTKe HPOM3BOJICTBA o
TEXHHYCCKOMY  OOCITY)KHBaHUIO  H
PEMOHTY KEJIC3HOIOPOIKHOTO
HOIBHYKHOT'O COCTaBa U MEXaHM3MOB.

[IK-3.2.1 YMeer BU3yalbHO M HMHCTPYMEHTAJIHHO

OILICHUBATD pe3yJIbTaThI BBITIOJTHEHUS
MPOU3BOJCTBEHHOTO  3aJlaHMsl  Ha  Yy4YacTKe
MIPOU3BOJICTBA MO TEXHUYECKOMY OOCITYKHUBAHUIO U
PEMOHTY KEJIE3HOJOPOIKHOTO MOABUKHOTO

coCTaBa U MCXaHU3MOB.

OO6yuaromumiicst ymeem:

BU3YQJIbHO U WHCTPYMEHTAJIBHO
OIICHUBATh PE3YJbTATHl  BBIMOJTHCHHS
IIPOM3BOJICTBEHHOTO 3aJIaHMSI.

I1K-3.2.3 YMeeT mnoJib30BaThCsi U3MEPUTEIIbHBIMHU
WHCTPYMEHTaMU M NpUOOpaMH TMPU TPOBEACHUH
KOHTPOJISI KauecTBa BBHINIOJHEHHBIX paboT Ha
y4acTKe€  MPOM3BOJCTBA IO  TEXHUYECKOMY
OOCITY)KUBAaHUI0O U PEMOHTY >KEIE3HOAOPOKHOTO
MOABUKHOTO COCTaBa U MEXaHU3MOB.

OOyuarouiics ymeem:
MOJIb30BATHCS  M3MEPHUTEIHHBIMU
UHCTPYMEHTaMU M mpubopamMu mpu
MIPOBEICHUHT KOHTPOJIS KaJyecTBa
BBINTOJIHEHHBIX Pa0oT.

3. MecTo AUCHHUILIMHBI B CTPYKTYpe OCHOBHOI1 00pa3oBaTe/IbHOi
NPOrpaMMblI

JlucuuminHa OTHOCHUTCS K 4YacTH, (OpPMHPYEMOHM YyYacTHHUKaMH 0OOpa30BaTelbHBIX

OTHOIIIEHUH, 0s10Ka 1 «J{uCIUIITUHBI (MOTYIIN )».
4. O0beM TUCHUNIUHBI U

J51s ouHO# popMBI 00yUEHUS

BHU/IbI YUeOHOIi paGoThI

Bup y4yedHoii padoThl Bcero yacos
KonrtaktHas pabota (1o BuzaM yuyeOHbIX 3aHATHI) 48
B toMm uucne:
nekuuu (JI) 32
npaktuueckue 3anarus (113) -
nabopaTopuble padotsl (JIP) 16
CamocrositensHast pabota (CPC) (Bcero) 20




KoHTpoib 4
dopma KOHTPOJISI (MPOMEKYTOUHOU aTTECTAIIUN ) 3auer
OO0mast TpyA0eMKOCTh: Jac / 3.¢. 72/2

Jist 3a09HOM (OpMBI 00yUEeHHUS

Buj yueOHoi padoThl

Bcero uacos

KonraktHas pabota (1o BugaM y4eOHbIX 3aHATHIA) 12

B toM uucne:

nekiuu (JI) 8
npaktuueckue 3auarus (113) -
naboparopusie padoTsl (JIP) 4
CamocrositensHas pabota (CPC) (Bcero) 56
KoHTtpousb 4
dopma KOHTPOJISI (MPOMEKYTOYHON aTTECTAIIUH ) 3ayet, KJIP
OO0mmast TpyA0eMKOCTh: Jac / 3.¢. 72/2

5. CTpykTypa M cojep:KaHue TUCHUILIMHBI

5.1 Paznensl nuciunivuHel 1 COACPIKAHUC pAaCCMATPUBACMBIX BOIIPOCOB

Jliig ouHOTO O0YyUeHUs

HaunumenoBanue
pasnena
JTUCIHUTLINHBI

Conep:xanue pa3jeja

Nuauxkaropsl
MOCTUKeHUS
KOMIIETeHI i

1 | Beenenue.
[Ipenmer
ANEKTPUUECKUX
U3MEPEHUMU

Jlekumsa 1. Ponb 3neKkTpUuecKUX H3MEPEHUN B
HayKe M  TEXHHKe. ba3oBble TEpMHHBI W
onpezaeneHusi. OU3nyeckrue CBOMCTBA, BETUYMHBI U
LIKaJIbI. TpeboBanus, IIPEbABISEMBIE K
TEXHUUYECKOMY COCTOSIHUIO MHCTPYMEHTAa, MAIUH U
000pyI0BaHUsI.

Jlekumsa 2. Cucrema (pU3MYECKMX BEJIWYUH U HUX
enuHul. MexnyHaponHas cuctema enunun (CH).
Bocnpoussenenne eauHul (U3MYECKUX BEIUYUH.
Jleknmusa 3. OCHOBHBIE TIOCTYJIaTBl M IIOCTAHOBKH
3amad u3MepeHui. [IpuHOMINBI, BUABI U CpeACTBa
n3Mepenuit. Knaccuduxanus nuzmepeHuii.

Jlekums 4. IlorpemHocts, oOpaboTka u (HOpMBI
IIPEICTaBICHUS pE3yJIbTAaTOB U3MEpEHUS.
Knaccudukanms MOTPEIIHOCTEN W3MEpEHHS.
[lorpemHocts  cpenctB  u3MmepeHus.  OueHka
pe3yJIbTaTOB UBMEPEHUM.

[K-.2.1.1

CamocrositeibHas padora. M3yunTs HOpMaTUBHO-
MpaBOBYI0 JOKyMeHTauuto wu3 1m. 8.5 (2.1-2.7).
[IpaBuiia TEXHUYECKOM IKCILTyaTalluu.

IK-2.1.1




[TpuGopsr
CpencTBa
U3MEPECHUM

Jlexnus 5. Mertponoruueckue 51
HEMETPOJIOTUYECKAE  XapaKTEPUCTHUKH  CPENACTB
n3mepenuil. Kinaccel Touynoctu. [loBepoynas cxema.
IToBepka 1 kamuOpoBKa.

Jlekuust 6. Knaccudukanuss npubopoB U CpeacTs
n3MepeHuil. KOMIIOHEHTBI  CTPYKTypbl CpENCTB
n3MepeHuil. Buzapl, HazHadyeHWe W IpaBUia
9KCIUTyaTalluy NpUOOPOB U CPEACTB U3MEPEHU IpU
BBIIIOJTHEHUH pabot o TEXHUUYECKOMY
00CITy’)KUBaHUIO U PEMOHTY MOABHKHOTO COCTaBa.
Jlexuus 7. M3meputenbHbie TpeoOpa3oBaTesid TOKA
U HalpsDKCHUSA. YPAaBHCHHUE JBHKEHMS IIOJBHKHOU
yacTu uaMepurenbHoro mexanusma (MM). OOGuue
Jertand U y3ibl. Marautoanektpuueckue HM.
Bempsimutensasle  npubopsl.  KoHCTpyKTHBHBIE
0COOEHHOCTH, HpUHIUI  paboThl W  MpaBHia
JKCIUTyaTallud MarHutoiekTpuyeckux (MDJ) wu
BbIIpsIMUTENBHBIX (BIT) mpubopos.

Jlekumsa 8. I3mepeHue 53IEKTPUYECKUX BEJIUYUH
AEKTPOHHBIMU aHaAJIOTOBBIMU npubopamu.
ONEKTPOHHBIE  BOJIBTMETPHI  IMOCTOSHHOTO U
[IEPEMEHHOT0 TOKa. JleTeKTOpbl aMIUIMTYIHbIX,
CpeTHUX Hu JIEUCTBYIOLINUX 3HAYECHUU.
KoHncTpykTrBHBIE 0COOCHHOCTH, TPUHIUIT PAOOTHI U
IIpaBUJIa FKCILUTyaTallMH 3JEKTPOHHBIX TPUOOPOB.
Jlekums 9. YcrpoiicTBo asieKTpoMarHuTHeIX (OM) u
anekTpoctatnueckux  (OC) KM npubopos.
KoHncTpykTrBHBIE 0COOCHHOCTH, PUHIMIT PAOOTHI U
IpaBWwIa OKCIUIyaTallud  dJJEKTPOMAarHUTHBIX WU
AEKTPOCTATUYECKUX MPUOOPOB.

Jlekuusa 10. DOnextpoaumHamuueckue (D) wu
¢depponunamuyeckue (@) UM u mpubopsr. Mx
IpUMEHEHHEe B yacToToMepax U (a3omerpax.
KoHcTpyKkTHBHBIE 0OCOOEHHOCTH, IPUHIUI PabOTHI U

npaBuia JKCIUTyaTaluu 3JEKTPO- "
(beppoHaMHUYECKUX MTPHUOOPOB.
Jleknusa 11. Hsmepenne MOIITHOCTEM.

OnextpoguHamuueckud  (B])  Bartmerp. O]
CUETYMK DJHEpruu. MHAYKIMOHHBIE  CYETYUKHU
SHEPrUM U MUX  XapaKTEepUCTUKH. YacTOTHBIE
xapaktepuctukn VM. BnwusnHue ¢opmbl KpuBoi
M3MepseMOM BETMUMHBI Ha TOKa3aHUs IPHOOPOB.
Jlekuust 12. DIEeKTPOHHO-ITy4eBble OCLMIIOrPadbI
(30). VYcTpolcTBO 3IEKTPOHHO-TY4YEBOM TpyOKH.
KoHcTpykTHBHBIE 0COOCHHOCTH, MPUHIIUIT pabOTHI U
npaBwia dkcrryatauun 90, €ro  OCHOBHBIE
XapakTepucTUKU. M3mepenus ¢ nomombio 0.
Jlekumsa 13. Hsmepenue (u3MUecKUX BEIUYUH
uudposeiMu  npubopamu  (L[IT). KoHcTpykTuBHBIE
OCOOCHHOCTH, TpPHUHOUN paboOThl U  MpaBUIiIa
skcruryatanuu LII. Meronuueckass morpemHocTs u
METOJIbI npeoOpa3oBaHus HEIMPEePbIBHO

I1K-3.1.3

[K-2.1.2
IIK-3.1.3




U3MEHSIONIMNXCS BEJIMYMH B KOJbI. Y31bl LII1.
Jlekuus 14. V3mepeHue 3JIEKTPUUYECKUX BEIMYHH
METOJIaMU cpaBHEHHUs ¢ Mepoil. OOmas Teopus
MOCTOBBIX ~ CX€M. MOCTBl  MOCTOSIHHOTO U
MEPEMEHHOT0 TOKA U UX PUMEHEHHE.

Jleknmusi 15, KOHCTpYKTHBHBIE  OCOOCHHOCTH,
NPUHIOMI ~ pabOTBl W MpaBWIA  JKCIUTyaTallH
MH(OPMALIMOHHO-U3MEPHUTENBHBIX CUCTEM.

Jlekumsa  16.  3mepeHue  MarHuTHBIX U
HEIJIEKTPUUYECKUX BEINYHH.

JlabopaTtopnass pabGora 1. BusyaabHoe u
WHCTPYMEHTAIBHOE  OLEHHUBAHUE  PE3YJIbTATOB.
N3mepenue conpoTuBICHUN.

JlaGoparopnass padora 2. BusyaibHoe U
WHCTPYMEHTAJIbHOE  OLEHUBAHUE  PE3yJbTATOB.
W3mepenue MOIIHOCTH U SHEpPruil B Tpex(aszHbIX
LEensX.

JlabopaTopHasi paGora 3. YMeHHe NOJIb30BaThCs
U3MEpUTENbHbBIMU  npubopamu.  HccnenoBanue
3JEKTPOMEXAHUUYECKUX BOJBTMETPOB U CUYETUHKOB
JIEKTPUYECKON SJHEPTUH.

JlabopaTopHasi paGora 4. YMeHHe N0JIb30BaThCs
IUGPOBBIMU DJIEKTPOU3MEPUTEIHLHBIMU TIPHOOPAMH.
JIByXiTy4eBOil AJEKTPOHHBIA ocuuiorpad ©u ero
IPUMEHEHHUE.

I1K-2.2.3
I1IK-3.2.1
I1K-3.2.3

CamocrosiTesibHasi padora. Bunpl, Ha3HayeHUE U
MpaBujia JKCIUTyaTalldd MPUOOPOB U CPEACTB
n3mepenuil. llpaBuna mnpencraBieHus pe3yJsbTaToOB
U3MEPEHUM. KoHcTpykTuBHBIE 0COOEHHOCTH,
MPUHIMIBL  pabOThl M TMpaBWiIa OJKCIUTyaTalllH
aMIIEpPMETPOB, BOJBTMETPOB, OMMETPOB M JPYTUX
M3MEpUTENbHBIX TPHOOPOB.

[1K-2.1.2
I1IK-3.1.3

JU1st 3204HOTO O0YUYEeHHUS:

HaunmenoBanue
pa3neia
U CIHUILIMHBI

Conep:xanue pa3aesa

Nuauxkaropsl
TOCTHKEHUS
KOMIIETeHI Ui

Brenenue.
IIpeamer
ANEKTPUUECKUX
U3MEPEHUMN

Jlekumsa 1. Ponb 3nexkTpuueckux H3MEpEHUH B
HayKe M TeXHUKe. ba3oBble TEPMHHBI H
onpenaeneHusi. OU3NIECKUE CBOWCTBA, BEIUYWHBI U
IIKaJbL. TpeGoBanus, MpeIbsBIsIEMbIC K
TEXHHYECKOMY COCTOSTHHIO MHCTPYMEHTA, MAIUH H
obopynoBanus. CucreMa (pU3NYECKUX BETUYHH U HX
equHUIl. MexayHaponHas cuctema enunuir (CH).
BocnpousBenenue euHuIl GU3UMUECKUX BETUUYHH.

[IK-.2.1.1




CamocrositeibHass padota. Mogenb H3MEpeHMUs.
OcHOBHBIE MOCTYJNaTbl W  TIOCTAHOBKM  3aJa4
n3Mepennit.  [IpuHuwmnel, BUABI W METOJIBI
m3mepenuit. Knaccudukanus nsmepennii. Kauectso
U3MEPECHUM. Knaccudukanus IIOIPELIHOCTEN
n3mepenus. llorpemtHocTh CpeacTB  U3MEpEHHS.
OO0paboTka U (GOpPMBI TPEICTABICHUS PE3YyIbTATOB
HU3MEPEHMUS.

IIK-.2.1.1

[TpubGopsr
CpeacTBa
HM3MEpPEHU

u

Jlekuusi 2. MeTpoioruueckue XapaKTepPUCTUKHU
cpeactB u3MepeHuil. Kiaccel TOYHOCTHM CpEACTB
u3mepenuil. Knaccudukanus npubopoB U cpeicTs
n3MepeHul. Buzapl, HazHauyeHWe W IpaBuia
9KCIUTyaTaluu NMPUOOPOB U CPEICTB U3MEPEHU MPH
BBIIIOJTHEHUH pabot o TEXHUUECKOMY
00CITyKMBAaHUIO U PEMOHTY MOJIBUYKHOTO COCTaBa.
KoHncTpykTrBHBIE 0COOCHHOCTH, PUHIMIT PAOOTHI U
npaBmiia sKkcrutyataun MO u BIT nmpubopos.
Jlekuusi 3. KoHCTpyKTHBHBIE  OCOOEHHOCTH,
OpUHOMI PadOThl M MpaBWiIa JKCIUTyaTanuun OM,
2C, 31 u ®J] mpubopos.

Jlekuust 4. DIEKTPOHHO-Ty4YeBble OCHMILIOTPadbI
(30). UsmepeHune BpeMEHHBIX HHTEPBAJIOB, YaCTOTHI
u (azoBoro casura c¢ momompo 0. H3mepenue
¢bu3nvyeckux BeNMWYMH NH(POBBIMH  TpUOOpaMuU
(LIIT). OcHoBHBIE oOmpeneneHus, XapaKTepUCTUKU
LII. M3mepeHne 3eKTPUYECKUX BEJIMYMH METOIaMHU
cpaBHeHHUS C Mepol. OOmas Teopusi MOCTOBBIX
cxeM. MoCTBI MOCTOSIHHOTO U NEPEMEHHOr0 TOKa U
UX IPUMEHEHHE.

IK-2.1.1
[1K-2.1.2
I1K-3.2.3

JlabopaTtopnas  padora 1. BusyanpHoe wu
WHCTPYMEHTAJILHOE  OIEHUBAaHUE  PEe3yJIbTaTOB.
N3mepenne conporusienuid. I3MepeHne MOIHOCTH
Y DHEpPruil B Tpex(a3HbIX LETsX.

JlaGopaTopnasi paGora 2. YMeHHE TMOJIb30BATHCS
W3MEpUTENbHBIMU  mpubopamu.  MccnenoBaHue
ANEKTPOMEXAHUICCKUX H3MEPUTEILHBIX TPUOOPOB,
ANEKTPOHHBIX ocuusuiorpagos, 1M (POBBIX
ANMEKTPOU3MEPHUTEITHLHBIX TIPUOOPOB.

I1K-2.2.3
I1K-3.2.1
I1K-3.2.3

CamocrositeibHass padora. Bunel, HazHaueHue u
MpaBWwia OJKCIUTyaTallud NpUOOpPOB U CPENCTB
n3mepenuil. IlpaBuna mpencraBieHuss pe3yJbTaToOB
U3MEPEHUM. KoHcTpykTHBHBIE 0COOEHHOCTH,
OPUHIUIBl  pabOThl M TpaBWiIa SKCIUTyaTalluu
aMIIepMETPOB, BOJBTMETPOB, OMMETPOB M JPYIrHX
N3MEPUTENBHBIX puOOpOB. W3meputenbHble
npeoOpazoBaTesii TOKa U HANPSIKEHUSI.

YacrorHble xapakrepuctuku WM. VYcerpoiictBo
ANEKTPOHHO-Ty4YeBoM TpyOku. [lpuHinmn neicTus
D0 W ero  OCHOBHBIE  XapaKTEPUCTUKH.
Meroaunueckas IOTPEIHOCTh u METOJIbI

[IK-2.1.2

I1K-3.1.3




npeoOpa3oBaHusi  HENPEPHIBHO  M3MEHSIOIIUXCS
BenmuuuH B koxabl. Y3mel III1. MudbopmarmonHo-
I/I3M€pI/IT€J'IbHBI€ CUCTCMBI. I/I3MepeHI/Ie MAardmTHBIX U
HEIJICKTPUICCKUX BEITMYHH.

5.2 Pa3ensl QUCHUAIUINHEI U BUABI 3aHATHAMN

Jnist o4HOM (POpPMBI 00yUEHUS:

11\/@11 HaumenoBanue pasiena JUCIUTIIMHBI J | I3 | JIP | CPC | Bcero
1 Beenenue. [Ipenmer AJIEKTPUYECKUX ] ] 16
U3MEPECHUI
2 | I[Ipubopsl 1 cpeacTBa U3MEPECHUM 24 16 12 52
Kontposs 4
Hroro 132 |16 ] 20 72
Ji1g 3a04HO# OPMBI 00YUYCHHUS:
Ne i/t HaumenoBanue paszjena TUCIHUILIAHBI J | II3 | JIP | CPC | Bcero
1 Beenenue. I[lpenmer merponoruu. OCHOBBI ) 18 20
TEXHUKHU U3MEPEHUN
2 CpencrBa nu3mepeHuil 6 4 38 48
KoHTpoub 4
Hroro | 8] [ 4] 56 72

6. OneHo4Hble MaTepHaJIbl 1JIS IPOBECACHUS TCKYIIET0 KOHTPOJIA YCIIEBAEMOCTH U
HpOME)ICYTO‘IHOﬁ aTTeCTAallMH oﬁyqamumxca o AMCHMIIJIMHE

OrneHouHble MaTepuanbl MO JUCHUIUIMHE SBISETCS HEOTheMJIEMOH dacThio paboueit
IPOrpaMMBbl U MPEJCTABIEH OTJACIbHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha 3acelaHuu Kadeapbl
U YTBEPXK/IEHHBIM 3aBeAYIOIINM Kadeapoi.

7. MeToaudecKkue YKazaHus 1J1s1 oﬁyqammnxcsl 10 OCBOCHHMIO NUCHMITJIMHBbI

HOpSII[OI( N3YUCHUA JUCHUIIIINHBL CJ'IC,I[YIOH_II/II‘/’II

1.  OcBoeHue pas3nenoB JAUCIUIUIMHBI MPOU3BOJUTCS B TMOPSIKE, MPUBEICHHOM B
paznene 5 «ConepkaHue W CTPYKTypa AUCHMILTUHBDY. OOydaromuiicss MOMKEH OCBOHUTH BCE
pa3iensbl TUCHUILTUHBI, UCTIONB3YST METOJWYECKUE MaTepHallbl AUCIHUIUIMHBI, a TaKKe y4eOHO-
MeTou4eckoe obecreueHne, mpuBeIeHHOE B pa3zene 8 pabodeil mporpaMMel.

2. Jlna dopmupoBaHUS KOMIIETCHIIMA OOYYaIOIIUNUCS JOJDKEH TMPEACTaBUTh
BBHITIOJTHEHHBIE THUIIOBBIE KOHTPOJbHBIC 3aJaHHUS WM WHBIE MaTepuajbl, HEOOXOAMMBIE IS
OIICHKH 3HAHWH, YMEHUN, HABBIKOB U (WJIM) OTBITA ACSITEIHHOCTH, IPEAYCMOTPEHHBIC TEKYIITUM
KOHTPOJIEM YCIIEBAEMOCTH (CM. OLIEHOYHBIE CPEAICTBA MO JUCLHUILIINHE).

[To wuroram TeKyIero KOHTPOJS YCIEBAEMOCTH TO AWCIUIUIMHE, OOyYaroIIHiics
JOJKEH MPOUTH MTPOMEKYTOUHYIO aTTECTAIUIO (CM. OIICHOYHBIE MATEPUAIIBI IO JUCIUILTHHE).




8. Onucanne MaTepUaJIbHO-TEXHUYECKOT0 U Y4eOHO-MeTOAMYEeCKOro odecneyeHusl,
He00X0UMOro JIfl Peaju3alui NPOrPaMMbl MATHCTPATYPHI N0 JUCHHUIJIMHE

8.1. IlomemieHuss TpPEACTABISIIOT COOON Yy4yeOHBIC ayIUTOPUH JJIsi IIPOBEICHUS
y4€OHBIX 3aHATHI, NPEIyCMOTPEHHBIX NPOrpaMMON CHEUAINTETa, YKOMIUIEKTOBAaHHBIE
CHEMAIM3UPOBAaHHON y4eOHOUW MeOelbl0 M OCHAIICHHbIE O0OpYIOBAaHUEM M TEXHUYECKUMHU
cpeAcTBaMU OOYYEeHHMs, CIyKallMMHU JJIs TpeAcTaBieHus y4deOHOW wuHpopManuu OO0NbIION
ayJIMTOPUU: HACTEHHBIM 5SKPaHOM (CTAllMOHAPHBIM), MapKEpHON WM MEJIOBOM JOCKOH,
MYJIbTUMEAUNHBIM IIPOEKTOPOM (CTAL[MOHAPHBIM).

Bce nmomemeHus, ucCHonb3yeMble A7 NPOBEACHUSA  Y4YEOHBIX  3aHATHA |
CaMOCTOSITENIbHOW paboThl, COOTBETCTBYIOT JAEHCTBYIOLIMM CAHUTapHBIM M MPOTHBOMOXKAPHBIM
HOPMAaM U IPaBUJIAM.

Jnsi  mpoBeneHHs J1a0OpaTOpHBIX paboT ucmonb3yeTcs Jaboparopus Kadeapsl
«Jlaboparopusi 3JEKTPUYECKUX HW3MEPEHH», OCHALICHHAs CICAYIOIMMH pudopaMu U
yYCTAaHOBKaMH, HCIIOJIb3YEMbIMU B YY€OHOM MpoIIecce:

—  CHEIHMAIM3UPOBAHHBIMHU U3MEPHUTEIbHBIMH CPEACTBAMU (aMIIEPMETPaMH, BOJIbTMETPaMH,
¢dazomeTpamMu, BATTMETPaMH, TEHEPATOPAMH, UCTOYHUKAMU MUTaHU, OcUMLIorpadamn);
— 71a00paTOPHBIMH CTEHJIAMH.
[TomenieHust Ai cCaMOCTOSTENBHON pabOThl 00yYarOIIMXCsl OCHALIEHBI KOMIIBIOTEPHOI
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHsI K ceTH «MHTepHeT» M obecrieyeHueMm AocTyna B
3NIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

8.2. VYHuBepcutrer oOecnedyeH  HEOOXOJUMBIM  KOMIUIEKTOM  JIMIIEH3UOHHOTO
IPOTPAaMMHOTO OOECIICYCHHUs, YCTAHOBJIECHHOTO HA TEXHUYECKUX CPEICTBaxX, pa3MEIICHHBIX B
CICIUAIBHBIX TIOMCIICHUSIX W TMOMEIIEHUSX JII CaMOCTOSITEILHOW pPabOTHI: OlepammoHHas
cucrema Windows, MS Office, AutuBupyc Kacrniepckoro.

8.3. OOyuaromumcsa obecrieueH JocTyn (YOAJIGHHBIM JOCTYN) K COBPEMEHHBIM
poQeCCHOHAILHBIM 0a3aM JaHHBIX:

IIpH U3Yy4YCHUU JUCHUTIIINHBI Hpoq)eCCHOHaHLHBIe 0a3bl AAaHHBIX HEC UCITIOJIB3YIOTCH.

8.4. OOyuwaromumcst obOecrieueH JOCTYI (yAaJdeHHbIH A0CTyN) K MH(OPMAIMOHHBIM
CTIPaBOYHBIM CHCTEMAaM:

npu HN3Y4YCHUU JAUCHUITIINHBI I/IH(l)OpMaHI/IOHHBIe CIIpaBOYHBIC CUCTCMBI HE
HCIIOJIB3YIOTCH.

8.5. IlepeueHs meyaTHBIX U3IAHUMN, UCTIOJIB3YEMBIX B 00pa30BaTEIIbHOM MPOIIECCE:
VYuebHas nureparypa:
1.1. Merponorusi, craHgapTuzanus, CcepTUQUKALUS U DICKTPOU3MEPUTENIbHAS TEXHHKA!
VYuebnoe nocobue / K.K. Kum, I''"H. Anucumos, B.1O. bap6aposuu, b.f. JlutBunoB; noxa pexn.
K.K. Kuma. — CIIG. : [Tutep, 2010. — 368 c. : ni.
1.2. CpenctBa 31MeKTpUYECKUX M3MEPEHUN M MX MOBepka: yuebHoe nocobue st By3oB / K.K.
Kuwm, I''H. Anucumos, A.W. Yypakos; nox penakuueit K.K. Kuma. — 2—e u3a., crep. — CII6.:
Jlanb, 2021. — 316 c. : un. (3aeKkTpoHHBIN pecypc: http://e.lanbook.com).
1.3. OcnoBsl Metposnoruu. Y. 1: yuebnoe mocooue / I''H. Auucumos. — CII6. : ®I'BOY BO
[I'VIIC, 2019. — 47 c.
1.4. OcuoBsl Metposoruu. Y. 2: yue6Hoe mocobue / I'.H. Anucumosn, A.A. Tkauyk. — CIIO. :
OI'bOY BO II'VIIC, 2021. — 84 c.
1.5. OcnoBel metposnorun. Y. 3: yuebnoe nocooue / I''H. Anucumos. — CII6. : ®I'BOY BO
[I'VIIC, 2021. — 44 c.
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1.6. DnexkrpousmepurensHas Texuuka. Y. 1: yueonoe nmocooue / K.K. Kum, I''H. Anucumos. —
CII6. : IlerepOyprckuii rocy1apCTBEHHbBIN YHHUBEPCUTET MyTei coobmenus, 2005. — 66 c.
1.7. DnexkrpousmeputenbHas TexHuka. Y.2: yueOnoe mocooue / K.K. Kum, I''H. Aaucumos. —
CII6. : IlerepOyprekwuii roc. yH-T myTeit coodmenwus, 2007. — 26 c.
1.8. DnekrpousmeputenbHas TexHuka. Y.3: yueOnoe mocoome / K.K. Kum, I''H. Aaucumos. —
CII6. : III'VIIC, 2008. — 60 c.
1.9. DnekrpousmeputenbHas TexHuka. Y.4: yuednoe mocoome / K.K. Kum, I''H. Aaucumos. —
CII6. : II'VIIC, 2008. — 25 c.
1.10. DnexrpousmeputenbHas Texauka. Y.5: yueoHoe nmocooue / K.K. Kum, I''H. Arucumosn. —
CII6.: [leTepOyprckuii roc. yHuBepcuTeT myteit coodmenus, 2009. — 29 c.
1.11. DnekTpudeckue u3MepeHus HedJIeKTpUUIecKux BeandnH: yueod. mocooue / K.K. Kum, I'.H.
AHncumoB, A.A. Tkauyk. — Mocksa : Al [Iu Ap Menua, 2014. — 144 c.
HopMmaTtuBHo-1paBoBasi JOKyMEHTAIIHS:
2.1.PMI' 29-2013 «I'ocynapcTBeHHass cuctemMa O0O€CIIEUEHHMs] €IUHCTBA HM3MEPEHUH.
Mertposnorusi. OCHOBHBIE TEPMUHBI U OIPEICICHUSY.
22.TOCT 8.417-2002 «['ocymapcTBeHHas CHCTeMa OOECICUCHHUs EIWHCTBA W3MEPCHUM.
Enunuiibl Benuauny».
2.3.TlocranoBnenue IlpaBurenscrBa Poccuiickoit ®enepanuu ot 31 oktsaops 2009 r. Ne 879
«O0 yTBEepX JACHUU TOJIOKEHUS O €IUHHIIAX BEIMYUH, OMYCKAEMbIX K MPUMEHEHHIO B
Poccniickoit denepanum».
2.4. ®enepanbHblil 3akoH OT 26.06.2008 Ne 102-D3 «O6 obecrieyeHUN €AMHCTBA U3MEPCHUIN.
Jpyrue uznanus:
3.1. Metponorus, cranaaptusauusa u ceprudukanus: IIpaktukym «lccnenoBanue CUeTUYHMKOB
anekTpudeckor »Hepruu; LludpoBeie snekTponsMepuTenbHble MPHOOPHI U X MPUMEHEHHUE» /
Anuncumos I'".H., 3a3si6una E.b. — CI16: ®I'BOY BO IIT'VIIC, 2018. — 35 c.
3.2. Meronuueckue yka3zaHus K JlabopatopHoil padore «lcciienoBanue 3JIeKTPOMEXaHUISCKHX
BosibT™METpOBY» / UypakoB A.U. — CII6: TIT'VIIC, 2001. — 13 c.
3.3. Meroauyeckue ykaszanusi K jlaboparopHoi padote «M3mepeHue cOnmpoTUBICHHN CpeaHeit
BenuunHb / Yenmypun B.I1. — CII6: TITI'VIIC, 1997. — 13 c.
3.4. Meroanueckue yka3zaHus K JlabopaTopHOi pabore «JIByXiIy4yeBOM 3IIEKTPOHHBIN
ocumiiorpad u ero npumenenuey / Yypakos A.W. — CI16: ITI'YIIC, 2004. — 14 c.
3.5. Meroauveckue ykazaHus K JjabopatopHoil pabore «MOCThI TEpEeMEHHOTO TOKay /
Anncumos I'.H. — CII6: IIT'VIIC, 2004. — 15 c.
8.6. Ilepeuenn pecypcoB WH(pOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu
«MHTEpHEeT», UCII0NIb3YEMbIX B 00pa30BaTeIbHOM Ipoliecce:

1. Jluunblii kaOuHeT oOydYaromierocs W SJEKTPOHHAs HHQPOPMAIMOHHO-00pa3oBaTeIbHas
cpena [dnmekTpoHHBIH pecypc]. — Pexxum moctyma: http://sdo.pgups.ru/ (st moctyma K
MOJTHOTEKCTOBBIM IOKYMEHTaM TpeOyeTcst aBTOpU3aIlHs).

2. DnextponHas 6mbmuoteunas cuctema JIAHD [snextponnsiii pecypc]. — Pexxum gocryna:
http://e.lanbook.com/

3. DOnexktpoHHas OubnuoTedHas cucrema 1ibooks.ru [37eKTpoHHBIH pecypc]. — Pexum
noctyna: http://ibooks.ru/

4.  DnextponHas Oubmmoreka IOPAMWT [snmextpomneii pecypc]. — PexuM mocryma:
https://biblio-online.ru/

5. DnexrpoHHas 6ubnunorexa «EquHoe okHO K 00pa3oBaTeNIbHBIM pecypcam» [AJIEKTPOHHbBIN

pecypc]. — Pexxum mpoctyma: http://window.edu.ru/

Pa3paboTuuk pabodeii mporpamMMsl, i

JOUEHT Kadeapsl «DIEeKTPOTEeXHUKA U /,S: e I.H. AHHCHMOB
TETUIOIHEPTETUKA»

«21» 04 2023 1.
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