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Pabouas mporpamma nucuuminael « MeTponorus» pa3padoTaHa Ha OCHOBE
®OI'OC BO 13.03.02 «DaeKTpOIHEPTeTUKA U DJICKTPOTEXHUKA», YTBEPKIACHHOTO
npukazoM MunucrepcTBa odOpazoBanus ¥ Hayku PO 28.02.2018 r. Ne 144.

ABTOp:
I-p TEXH. HayK, mpodeccop j O.B. I'puropani

/

Pabouas mporpamma oOCyk/1€Ha M PEKOMEHAOBAHA K YTBEP)KACHHUIO PEIICHHEM
Kadeapbl 3JEKTPOTEXHUKH, TEIUVIOTEXHUKH M BO30OHOBIISIEMBIX HCTOYHHKOB
suepruu ot 7 utoHs 2021 r., npotokon Ne 36

3aBeayrowui kadeapoi / O.B. I'puropaur
I-p TEXH. HayK, mpodeccop '

PaGouas nporpamMma oj100peHa Ha 3acelaHiy METOIMYECKO KOMUCCHH (haKysbTeTa
IHEPreTUuKu, MpoTokoa ot 15 utonst 2021 r. Ne 10

[Ipencenarens 4 ZZ(
< U

METOAUUYECKON KOMUCCUH L // N.I". Ctpuixkos
&

A-p TEXH. HAYK, npoq)eccop

PykoBoautens

OCHOBHOMW mpodeccuoHa bHON
o0pa3oBaTenbpHON TPOTPAMMBbI _ A.I'. Kynpsikos
KaH/. TEXH. HayK, JIOLEHT




1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabro ocBoenuss gucuuiuimHbel  b1.0.19  «Metponorus»  sBisercs
(opMHpOBaHHE KOMIUIEKCA 3HAHMM O METOJaX M TEXHHMYECKHX CpEICTBax
U3MEPEHU 2JIEKTPUUECKUX U HEANEKTPUUECKUX BEJTUUHH.

3az1aqa AUCHUIIIMHbBI
0 DC(l)OpMI/IpOBaTL KOMILIEKC 3HaHUM O MCTOAAX U TCXHHUYCCKUX CPCACTBAX

I/I3M€peHI/1ﬁ QJICKTPUYICCKUX U HCIAJICKTPUICCKUX BCINYNH.

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB O0yuYeHHs] IO
AMCUHUIIMHE, COOTHECEHHBIX ¢ IUIAHUPYEMbIMH PpPe3yJbTAaTAMHU
ocsoenus OIIOII BO

B pe3yabTare oCBOeHHMS JUCHMILIMHBI (POPMHUPYIOTCH CJIeAYIOLIUe
KOMIIETCHIINM:

OIIK-6. CriocoO6eH TpOBOJUTHh U3MEPEHUS ANEKTPHUECKUX M HEDNIEKTPUIECKUX BEITHUNH
HNPUMEHUTEIBHO K 00bEeKTaM MPOoQecCHOHATIBHOM eI TEIbHOCTH.

B pe3ynbrare nyyeHus AUCHUILUIMHBI METPOJIOTHS O0YYAIOIINIICS TOTOBUTCS
K OCBOEHUIO TPYJIOBbIX (PYHKIIMI U BBITIOJHEHUIO TPYIOBbIX JIEHCTBHIA:

3 Mecto nucunmiauHsl B ctpykrype OITOII BO

«MeTposorusi»y SBISCTCS JAUCIUIUIMHON 00s3aTeIbHOM dYacTH (YacTH,
dbopmupyemoii ydacTHuUKamMu oOpazoBarenbHbix oTHomeHui) OIIOII BO
noAaroroBku oOyvaromuxcs 13.03.02 «DnekTposHepreTuka U AICKTPOTEXHUKAY,
HAIPaBJICHHOCTh «DJIEKTPOCHAOKECHHE.

4 Oobem qucuuiuIaHbI (144 yacos, 4 3a4eTHBIX ¢AMHUIL)

. O0neMm, JyacoB
Bunel yue6HoI paboTh
Ounas

KonTakTHas padora 87
B TOM YHCIIE:
— ay/IuTOpHAsI 110 BUJIAM 84
y4eOHBIX 3aHATUN

— JICKIIMH 36

— IPaKTUYECKHE 16

- 1a0opaTopHbIe 32
— BHEAyAUTOpHAs 3




. O6bem, yacoB
Bunpl yue6HOM paboTh
Ounas
— 3a4er 3
— DK3aMEeH -
—— 3alIUTa KYPCOBBIX )
paboT (ITPOEKTOR)
CamocrosiTesibHasi padoTa 57
B TOM YHUCIJIE:
— KypcoBas paboTa (TIPOEKT) -
—— IPOYHE BUJIBI 57
CaMOCTOSITENIbHOW PabOTHI
Hroro mo nucumiviuge 144
B TOM 4ucIie B (hopme
MIPAKTUIECKON TIOJITOTOBKH

5 Conep:xanue JUCUUILIAHBI

Conep:kaHue ¥ CTPYKTYpa IMCHHUIIMHBI IO 04HOI (popMe 00yueHus

Buanbl yueGHo#i padoThl, BKIOYas
= CaMOCTOSIT&JILHYIO PAGOTY CTYAEHTOB
] M TPY/10€MKOCTb (B Yacax)
5]
z B TOM BTOM | Jlabopa | B TOM
Ne = o YHCIIE B YHCIIE | TOPHBIC | YHCIE B
S 3 opme B 3aHSATH opme
o Tema. % g Gbop I[TpaxTu op
o @ = HPaKTH bopm st HPaKTH
/ CHOBHBIE BOIIPOCHI o z . | ueckue .. | Camocrost
s  Jlekn | weckoit e 4eCKOM
o @ 3aHATH TeJbHasI
> 17131 HOITOT [paKT HOIrOT
= o * pabota
g OBKH HYECK OBKH
=3 oit
=
) MOJIrO
TOBKH
Beeoenue 6
OuUCYUNIUNY.
Ocnoeénbvle nOoHAMUA
u onpeoenenusn
[Ipenmer u 3agaum
JIIUCLIUILINHEL. OIIK-
1 | Kparkue cBeneHus 6 5 2 3
u3 HUCTOpUHn
pa3BuUTUsL
MCTPOJIOTHHN u
OJICKTPHUYCCKUX
W3MEpPEHUI .Poib
OTCYCCTBCHHBIX




Tema.
OCHOBHBIE BOIIPOCHI

®opMupyemMbie KOMIETEHIIMH

Bunnbl yue6Hoi padoThl, BKIOYAsA

CaMOCTOATECJIbHYIO paﬁoTy CTYAC€HTOB

H TPYAOEMKOCTH (B 4acax)

CeMecTn

Jlex
3478

B TOM
Yhcie B
dopme
MPaKTH
JeCKOM
MOATOT
OBKH

[IpakTn

YecKne

3aHATH
S

B TOM
qrcie
B
bopm
e
TIPaKT
MYEeCK
oil
MOATO
TOBKH

Jlabopa

TOpHBIE

3aHATH
A

B TOM
YHCIIE B
tbopme
MPaKTH
JecKoi
MOATOT
OBKI*

Camocros
TeabHasA
pabora

yueHbIX. OCHOBHbIE
METPOJIOTHYECKUE

MOHATUS W OIpene-
neaus. Bunel wu
METO/Ibl U3MEPEHUI

Hozpewinocmu
u3mepenuil.
AGcomtoTHas U
OTHOCUTEIb-Has
MOTPEUTHOCTH.
CraTtu-yeckas u
JUHaMHA4ecKasi Mo-
TPELIHOCTH.
Cucremarnuec-kas u
ciyJdaiiHas
MOTPEITHOC-TH.

OIIK-

Oopabomka
pe3yibmamoeé
u3mepenuil.

Orenka
MOrPELIHOCTEN
MIPSIMBIX "
KOCBEHHBIX  M3Me-
peHui.
BeposiTHocTHBIE Me-
TOIBI OIICHKU
MOTPEMIHOCTEN

OIIK-

Knaccugpukauusa
cpeocme
u3mepenuil.

CBoiicTBa
H3MEpE-HUMN.

CpEICTB

OIIK-

Koncmpykmuenuie
ocobennocmu, y3ol
u oemanu

OIIK-




Tema.
OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH

Bunnbl yue6Hoi padoThl, BKIOYAsA

CaMOCTOATECJIbHYIO paﬁoTy CTYAC€HTOB

H TPYAOEMKOCTH (B 4acax)

CeMecTn

Jlex
3478

B TOM
Yhcie B
dopme
MPaKTH
JeCKOM
MOATOT
OBKH

[IpakTn

YecKne

3aHATH
S

B TOM
qrcie
B
bopm
e
TIPaKT
MYEeCK
oil
MOATO
TOBKH

Jlabopa

TOpHBIE

3aHATH
A

B TOM
YHCIIE B
tbopme
MPaKTH
JecKoi
MOATOT

OBKI*

Camocros
TeabHasA
pabora

INNeKmpomexanuyec
Kux npuoopos
Knaccudukanms n
TIPUHIIMUIIBI
MapKUPOBKH
npubopoB

Maznumosnekmpuu
ecKue Mexanu3mol u
npuoopwl.
Koncrpyknuusa u
MPUHIIMII
JENCTBHS. Y paBHEHU
e mkaybl.Maruu-
TORJIEKTPUYECKHE
JIOTOMETPBI U
npubOpHI Ha UX
OCHOBe.Maruuronie
KTpUYeCKHe
prOOPEHI C

npeoOpa3oBaTEIsIMU.

OIIK-

Inexkmpomaznumn
ble MeXaHU3Mbl U
npuoopul
KoHncTpykuus n
MIPUHLIMII
JENCTBUS. Y paBHEHU
€ IIKa-
Jbl.ACTaTHYECKUE
prOOPEHI.

OIIK-

dnekmpo- u
¢eppoouna-

OIIK-




Tema.
OCHOBHBIE BOIIPOCHI

®opMupyemMbie KOMIETEHIIMH

Bunnbl yue6Hoi padoThl, BKIOYAsA

CaMOCTOATECJIbHYIO paﬁoTy CTYAC€HTOB

H TPYAOEMKOCTH (B 4acax)

CeMecTn

Jlex
3478

B TOM
Yhcie B
dopme
MPaKTH
JeCKOM
MOATOT
OBKH

[IpakTn

YecKne

3aHATH
S

B TOM
qrcie
B
bopm
e
TIPaKT
MYEeCK
oil
MOATO
TOBKH

Jlabopa

TOpHBIE

3aHATH
A

B TOM
YHCIIE B
tbopme
MPaKTH
JecKoi
MOATOT
OBKI*

Camocros
TeabHasA
pabora

Muyeckue
MexXaHusmol u
npuoopel.
Koncrpykuus u
MIPUHIINI JEHCTBUS.
VYpaBHEHHE LIKAIBI.
DnexTpo- u
beppoIMHAMUYECKU
€ aMIepMETPHI,
BOJIbTMETPHI U BaTT-
METpBI.
AcrtaTuyeckue
npubopsI
3IEKTPOIMHAMHYECK
O#1 CUCTEMBI.

dnekmpocmamuuec
Kue u
UHOYKUUOHHDbIE
MeXAHUIMbL u
npubopel.
Koncrpyxknus u
MIPUHLMIT JIEHCTBUS.
YpaBHeHHE IIKaJbI.
DneKT-
pocTaTu4eckue
BOJIbTMETPBI
Cuetunku
AJIEKTPUYECKON
SHEpPTHUH.

OIIK-

10

Bcnomozamensnute
uzmepumevHole
npeobpazosamenu.
[ynaTe1 [0 1o6aBoYH
13( pe3uc-TopsiL]
W3MEpUTEIIbHBIC
TpaHnchopmMaTopbl
TOKA W HaIpPsHKCHUS.

OIIK-




Tema.
OCHOBHBIE BOIIPOCHI

®opMupyemMbie KOMIETEHIIMH

Bunnbl yue6Hoi padoThl, BKIOYAsA

CaMOCTOATECJIbHYIO paﬁoTy CTYAC€HTOB

H TPYAOEMKOCTH (B 4acax)

CeMecTn

Jlex
3478

B TOM
Yhcie B
dopme
MPaKTH
JeCKOM
MOATOT
OBKH

[IpakTn

YecKne

3aHATH
S

B TOM
qrcie
B
bopm
e
TIPaKT
MYEeCK
oil
MOATO
TOBKH

Jlabopa

TOpHBIE

3aHATH
A

B TOM
YHCIIE B
tbopme
MPaKTH
JecKoi
MOATOT
OBKI*

Camocros
TeabHasA
pabora

Ouenka
MOrPENIHOCTEN

11

Hudgposvie
uzmepumevHule

npuoopuv (LIHUII).
Knaccudukamms.
ITpuHIMTIBL
peoOpa3oBaHUs
CUTHAJIOB B KOJI.
Amnanoro-uppoBsie
npeobpaszoBarenuMe
TPOJIOTHYECKHE
XapaKTePUCTHKU
[UII. Ludpossie
BOJIbTMETPBHI.

CrtpyKkTypHBIE
CXEMBL.

OIIK-

12

H3mepenue mokos
U HANPAIICEHUI .
N3mepenne Toka u
Harpsi-KEHUs B
IETISIX TOCTOSTHHOTO
Toka.M3mepenue
TOKA U Ha-TIPSKEHUS
B LIETISIX TI€PEMEH-
HOT'O TOKa
MIPOMBIIIJIEHHOU U
MOBBIILIEHHOMN
yacToTel. Kpurepun
BBIOOpA CPE/ICTB
W3MEpPEHUI TOKa U
HaIpsKEHUsI.

OIIK-




Tema.
OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH

Bunnbl yue6Hoi padoThl, BKIOYAsA
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

CeMecTn

Jlex
3478

B TOM BTOoM | Jlabopa | B TOM
qHcie B 4HciIe | TOPHBIE | 4HCIe B
opme B 3aHATH opme
Sp £<TI/I Mpaxru bopm o g) ar;TI/I
PAKTH e cknte p paKTy
YEeCKOH e YEeCKOH
3aHATH
HOATOT B TIPaKT HOATOT
OBKH MYEeCK oBKH*
oil
MOATO
TOBKH

Camocros
TeabHasA
pabora

13

Hsmepenue
napamempog yenei
ROCMOAHHO20 MOKA

H3mepenne
COTPOTHUBIICHUS
MIOCTOSIHHOMY TOKY.
Kocsen-Hoe
HU3MEPEHUE METOJ0M
BOJIbTMETpPA u
amIepMmeTpa.
Hcnonb3oBanue
MOCTOB ITIOCTOSIHHOTO
TOKa,
MarHUTORJIEKTpUUEC
KHUX OMMETPOB.
N3mepenune
CONPOTUBIICHUI
W30JISLUN u
3a3€MJIMTENECH.

OIIK-

14

Hsmepenue
napamemposg yeneil
nepemeHH020 moka.
Hcnons3oBanue
MOCTOB
MEPEMEHHOT0 TOKa

OIIK-

15

H3zmepenue
MowHoCcmu
N3mepenune
MOIITHOCTH B LETISIX
IIOCTOSIHHOT'O TOKa
N3mepenue
aKTUBHON MOIIIHOCTH
B Tpex(a3HbIX
uensx. M3mepenue
peaK-TUBHOM
MOIIHOCTH B TPEX-
(ha3HBIX TETX.

OIIK-




Tema.
OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH

Bunnbl yue6Hoi padoThl, BKIOYAsA

CaMOCTOATECJIbHYIO paﬁoTy CTYAC€HTOB

H TPYAOEMKOCTH (B 4acax)

CeMecTn

Jlex
3478

B TOM
Yhcie B
dopme
MPaKTH
JeCKOM
MOATOT
OBKH

[IpakTn

YecKne

3aHATH
S

B TOM
qrcie
B
bopm
e
TIPaKT
MYEeCK
oil
MOATO
TOBKH

Jlabopa

TOpHBIE

3aHATH
A

B TOM
YHCIIE B
tbopme
MPaKTH
JecKoi
MOATOT
OBKI*

Camocros
TeabHasA
pabora

CumMerpuu-Has U
HECUMMETpUYHAs
Harpyska

16

Yuem
9/1eKmMmpPuUY4ecKoil
IHepeuu

VYyer akTUBHOU U
peaKTUB-HOM
SHEPrUU B OJJHO- U
Tpex(a3HbIX LETsIX
MIEPEMEHHOT'0 TOKA.
Bxiouenue
BATTMETPOB U
CUETYHMKOB Uepe3
U3MEPUTEIIBHBIE
TpaHchopMaToOpbl
TOKa U HANpPSKEHHUSL.
OcobeHHocTu yueTa
BJIEKTPUYECKON
SHEPrUH 1o
IBOHHOMY Tapudy.
ONEeKTPOHHBIE
CUETUUKH
AJIEKTPUYECKON
SHEPTHUH.

OIIK-

17

Ouyenka
napamempog
Kauecmea
INIeKMpoIHepeuU

ITokazarenu "
HOPMBI KauecTBa
JNEKTPO3HEPTHH.

Tepmunel U

OIIK-




Tema.
OCHOBHBIE BOIIPOCHI

®opMupyemMbie KOMIETEHIIMH

Bunnl yue6Hoi padoThl, BKIOYasA
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB

H TPYAOEMKOCTH (B 4acax)

CeMecTn

Jlex
3478

B TOM
Yhcie B
dopme
MPaKTH
JeCKOM
MOATOT
OBKH

[IpakTn

YecKne

3aHATH
S

B TOM
qrcie
B
bopm
e
TIPaKT
MYEeCcK
oil
MOATO
TOBKH

Jlabopa

TOpHBIE

3aHATH
A

B TOM
YHCIIE B
tbopme
MPaKTH
JecKoi
MOATOT
OBKI*

Camocros
TeabHasA
pabora

onpeJIeTICHUs.
OTKJIOHEHUSA
gactoThl. Konebanus
HaIpsKEHUs u
bmukep.
Hecunycounnains-
HOCTh HAaIPSKEHUSI.
Hecum-merpus
HaIpsHKEHUN B
Tpexda3HbIX
cuctemax. ['OCT P
54149-2010.
[TpubopHas oneHKa

18

Cepmudghurkayus.
Cmanoapmus3zayus.

Hens " poJIb
CepTHU(HKAIHH.
Howmenxknarypa
OPOAYKIUH U YCIIYT,
OJTeKAIIUX
00s13aTeNIbHON
cepTuduUKaIuu.
Cxembl
cepTuduKan
MPOAYKIHH.
Mertponornueckas
ciryxo0a.
lNocynapcTBeHHBIM
METPOJIOTHUECKU I
KOHTPOJITh

OIIK-

Hroro

| 36 |

| 16

32

57

l.

Kpacuonap:

6 IlepeyeHb y4eOHO-METOAMYECKOTO O0eceYeH sl AJIs
CAMOCTOSITEJIbHOM Pa0OTHI 00y4YAKOIIMXCS MO TUCIUTIIHHE

Metponorus, craHmapTH3aluss WU cepTUdUKaIus.

KyoI'AY,

2019,

42c¢.-

DIIEKTPOMEXAHUYECKUE
npudopsl. IloBepka, xanuOpoBka. YuebHoe mocobue / O. B. HoBokpemeHoB —
Pexum

J0CTyMa:




https://edu.kubsau.ru/file.php/124/UP-EHMPr. i_poverka.pdf -O6pa3oBarenbHblit
noptan Ky6I'AY.

2. DJeKTpuYecKue u3MepeHus: yueOHo-meToguuyeckoe mocobue / O.B.
HoBokpemenoB —  Kpacuomap: Kyol'AY, 2019. - 68 c.-Pexum
nocryma:https://edu.kubsau.ru/file.php/124/EHL.IZMER. LABY .pdf
-O06pa3oBatenbHblii moptan Kyol'AY.

3. DnekTpuyeckne u3MepeHus: yueoHo-meroanaeckoe mocooue / b.K. I{pirankos,
O.B. HoBokpemienos, A.B.Keutko — Kpacnogap: KyoI'AY, 2019. — 60 c.- Pexxum
JOCTYyTIA: https://edu.kubsau.ru/file.php/124/EHL.1IZMER.K.R.pdf-
Oo6pazoBarenbhbiit moptan Kyol'AY.

4. Mertponorus, craHaaptuzanuMs W cepruduxanusa: npaktukym / O. B.
HoBoxkpemienos — Kpacnonap :Kyol'AY, 2019, — 62 C.
https://edu.kubsau.ru/file.php/124/PRAKTIkum.pdf  -O0pa3oBatesbHbIil MOpTa
Ky6I'AY.

7/ @OH OLIEHOYHBIX CPEACTB VISl MPOBeIeHNs MPOMEKYTOYHO
aTTecTaluu

7.1 IlepeyeHb KOMIIETEHUMH € YKa3aHUEM JITANnoB UX GopMUpoBaHUs B
npouecce ocsoenust OITIOITI BO

Oranbl GOpMUPOBAHUS U IPOBEPKU YPOBHS
Howmep cemectpa™ c(OPMHPOBAHHOCTU KOMITETEHIIUH 1O TUCIHUILTMHAM,
npakTukaM B nponecce ocsoenust OIIOIT BO

OIIK-6. Cnoco0eH mNpOBOAMTH  HM3MEPEHUS  DJIEKTPUYECKUX U
HEDJIEKTPUUECKUX BEJIMUYMH MPUMEHUTEIBHO K OOBEeKTaM mpodeccuoHambHOM
EATEIbHOCTH.

4 TexHonormyeckast MpaKTHKa

5 Metpoaorus

8 [ToaroToBka K mpoIieIype 3auThl U 3alUTa BBITYCKHON
KBAJTM(PHUKAIIMOHHOHN paboThI

* HoMep ceMecTpa COOTBETCTBYET dTany (opMHUpOBaHUS KOMIIETEHIINN

7.2 OnucaHmne noka3areJsieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUMI HA
Pa3JIMYHBIX 3TANAX UX (OPMHUPOBaAHUSA, ONIUCAHUE IIKAJIbI OLCHUBAHUA


https://edu.kubsau.ru/file.php/124/UP-EHMPr._i_poverka.pdf
https://edu.kubsau.ru/file.php/124/EHL.IZMER._LABY.pdf
https://edu.kubsau.ru/file.php/124/EHL.IZMER.K.R.pdf
https://edu.kubsau.ru/file.php/124/PRAKTIkum.pdf

IInanupyemsblie

YpoBeHb OCBOEHUS

pe3yabTaThl
OCBOCHHA HEYJIOBJIETBOPHU-| YIOBIIETBOPU- Ouenounoe
KOMIIETCHIINH TENBHO TENBHO XOpOIIO OTJINYHO CPELCTBO
(MHIKATOPBI (MMHUMAIBHEIHN | (MHHEMAIIEHBL (cpenHmit) (BBICOKHIT)
JOCTW)KCHMS | He JOCTUTHYT) | i OPOTOBBIIT)
KOMIIETECHIINH )

OIIK-6. CriocoOeH MpOBOIUTH U3MEPEHUS SIEKTPUUECKUX M HEIIEKTPUUIECKUX
BEJIMYMH IPUMEHHUTEIBHO K 00beKTaM POo(eCcCHOHATbHOM NESITETEHOCTH.

OIIK-6.1.
Bribupaer
CpeacTBa
HM3MEpeHus,
MIPOBOAMT
U3MEpEHUS
ANEKTPUYECK
ux u
HEIJIEKTpUYE
CKUX
BEJINYHH,
oOpabatbiBae
T PE3yJIbTATHI
U3MEpPEeHUN U
OLICHUBAET
ux
MOTPEIITHOCT
b

®parmentap- | Henomneie Cdopmuposa | ChopmupoBa | 3amanus it
HEIE IIpea- NPEACTaBJIC- | gHBIE NIPEN- HHEBIE U naboparopHoit
craBienus o | HAA O | crapnenns 0 | cucre- paboTEL
CpencTBax
cpencTBax CpeacTBax MaTu3upoBaH | TecTsl.
3MEPEHHUS VSMEPCHHA, HA3MEPEHUS
MSMEpPCHIA, NPOBOUT PCEHHA, HBIC 3HaHUS | Bompocs K
IIpOBOAUT IIpoOBOAUT
POBOA MU3MEpCHUs POBOIL 0 9K3aMEHY.
HU3MEPEHUs spexTpraccky | ASMEPEHIA
ANIEKTPHYCCKH p anekTpuyeckn | CPCACTBAX
X ul X 115 i | I3MepeHus,
HEJJIEKTPUYEC
HEDJICKTPUYIEC p HessekTpuyec | POBOIMT
KX BEIIMYHH, H3MEDeHHUs
KUX  BEMWHH, | o o 0| KHX  BEIHUHH, P
obpabarbiBaeT p obpabatpiBaet | ICKTPHICCKH
pe3yIbTaThI - -
pe3yJIbTaThl savepermii u | PEYIBTaTE
U3MEPEHHH | OLIeHEI BACT X n3Mepenuit u | HEIJICKTPHYCC
OLEHWBACT WX | © .~ | OUCHHBACT WX KX BCJHYHH,
HOTPEIIHOCTh P norpemsocry | 00pabaTeBaeT
pe3yJIbTaThl
U3MEPEHUNA U
OLICHUBACT HX
HOTPEIIHOCTh
OrcyrctBue | Hecucrema- | B uenoM | Chopmuposa | 3aganust — ans
YMEHHUS TU3UPOBAaHHO | YCIICHIHOC, HHOE YMEHHE | JJabopaTopHOU
HCIIOJIB30BAT | € YMEHHE HO UCTIONB30BaT | paboTHI.
Ka
b cpescTBa | pemompzoBar | o CPRAMIEE )y CpencTsa | TecTsl.
OT/EJIbHBIE
U3MEpEeHHS, b cpeicTBa . H3MEpeHHS, Bonpock k
MTPOBOJIUT W3MepeHHs HPOOEJIbI TIPOBONT SK3AMCH
9 .
HU3MEpEHUsI TPOBOIUT YMEHHE M3MEPECHUSI y
MEKTPUYCCKH | yavepenust HCIIOJIb30BAT | DJEKTPHYECKU
X W | snextpuueckn | b cpencTsa | X "
HEdJIeKTpHYeC | y U | U3MEpeHwus, HEDJIEKTPUYEC
KHX BCJIHWYHH, HEDJIEKTPUYEC IIPOBOIUT KUX BCJIWYMH,
00palaThlBACT | xyx BeNHYMH U3MepeHus oOpabaTsiBaeT
b
pe3yIbTaThl o6pabarpiBaeT | ICKTPHUYECKH | PE3YIBTAaThI
M3MEPEHUH U | pesyprathl X U | M3MEPeHHH U
OUCHHMBACT WX | ysviepenuii 1 | HEANEKTpHeC | OUCHMBACT HX
MOrp€ImHOCTb OLICHMBAET WX | KMX BCIWYHH, NOrp€IHOCTb
MOTPELIHOCTD O6pa6aTLIBa€T
pe3yJIbTaThl
U3MEpEeHU u
OLICHUBACT HX
MOTPEITHOCTh
OrcyrctBue | @parmentap | B nenoM | Ycermemsdoe 4 | 3amaHust U
HaBbBIKOB HOC yCHeuIHocC, CUCTEMATH3 U HaGOpaTOpHOﬁ
BIIAJICHHUS BJIaJICHUE HO pOBaHHOE PaGOTHL.
CpeACTBaMU HECUCTEMATH | BJIAJICHUE




IInanupyemsblie

YpoBeHb OCBOEHUS

pe3yabTaThl
OCBOCHUA | yeyoBneTBOpH-| YIOBIETBOPH- O1eHOYHOE
KOMIICTCHIINH TENBHO TENBHO XOpOIIO OTJINYHO CPECTBO
(MHINKATOPBI (MUHUMAITBHBIH | (MHHUMATbHBI (cpenHmit) (BBICOKHIT)
JOCTW)KCHMS | He JOCTUTHYT) | i OPOTOBBIIT)
KOMIIETECHIINH )
CpeacTBaMu H3MepeHus, 3MPOBAHHOE | CPEACTBAMHU TecTsl.
HU3MEpEHHS, NPOBOJUTH BJIaJCHUE U3MEpEHUS, Bormpocsl k
TPOBOIUTE H3MEpeHUst cpeacTBaMu MIPOBOJIUTH SK3aMeny.
M3MepeHHs SJIEKTPUYCCKH | p3MepeHns, H3MepeHust
N X ¥ | pOBOIUT ANEKTPUYECKH
HEDIICKTPHYEC | y3mepeHus X u
X1 KAX BEJMYHH, | yjekrpuuecky | HEMIEKTPHYEC
HEdJIEKTpUYIeC | oOpabaThiBaeT | x 1 | KUX BEIIWYMH,
KHMX BEJINYUH, | PE3YIBTATHI HENIEKTPUHEC oOpabaTsiBaeT
oGpabarsiBaeT | U3MEPEHUH M | xpx BemmumH, | PE3YIBTATEL
pPe3yIBTaTHL OLCHUBACT MX | ofpabaThiBacT | U3MEPCHUH U
maMepery 1 NOTPELIHOCTE | pesyIbTaThl OLICHMBAET MX
u3MepeHud u | MOrpeIIHOCTD
OLICHUBACT UX
OLICHMBAET HX
MOTPEIIHOCTh TTOTPEITHOCTS
7.3 TunoBble KOHTPOJbHBbIE 3aJaHUA WJIM HHbIE MAaTEPHAJIbI,

HeoO0XoAMMBbIe JJIsl OLEHKH 3HAHMI, YMEHHMH, HABBIKOB, XapaKTePU3YIOLIUX
JTranbl popMUPOBaHUA KOMIIeTeHIMH B nipouecce ocsoenusi OITIOII BO

JlabopaTopHbie padoThI

DJIEKTPUUECKHUE
HoBokpemenoB  —
noctyna:https://edu.kubsau.ru/file.php/124/EHL.IZMER. LABY .pdf

VU3MEPEHUS:
Kpacuonap:

y4e0HO-METOIUYECKOE
Kyol'AY,

2019. -

nmocooune  /
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-O6pazoBarenbhblii moptan Kyol'AY.

TecToBble 3a1aHus (MpUMep)

H&XO)KJICHI/Ie 3Ha4YCHUA (1)PI3I/II{CCKOI>'I BCJIIMYMWHBI OIIBITHBIM ITYTEM C ITIOMOIIIBIO
CpE€aAcCTB USMECPCHUSA HA3BIBACTCA:

O.B.
c.-Pexxum

-FOCTUPOBKA
-MOJICJTUPOBAHKE
-TpaJlyupoBKa
-N3MepeHue

s onpeneneHnst CpeIHEMOYIBHOTO 3HAUYCHUST HAIMPSKEHUSI HECUHYCOUTAIIBHOMN
(bopMBbI MOXKHO HCIIOJIB30BATH BOJIBTMETD:

-MarHUTOXJIEKTPUYECKUN.

-BBINPSAMUTEIbHBIN.


https://edu.kubsau.ru/file.php/124/EHL.IZMER._LABY.pdf

-TEPMODJIEKTPUUECKHU.
-3JICKTPOJAMHAMUAYECKHM.
-3JICKTPOCTATUYECKUH.

JInst n3MepeHusl MOCTOSIHHOW COCTABIIAIOIIECH HANIPSIKEHUS HECUHYCOUTAIBHON
(G OopMBI UCITIONIB30BATH TPHOOP:

-3JICKTPOCTATUYECKU .

-3JIEKTPOIMHAMUYECKHIA.

- MATHUTOIJICKTPUYCCKUM.

- BBIIPSIMUTEIIbHBIN.

AcTtatrdeckasi KOHCTPYKIIUs Iprubopa mo3BOJISET:
-MCI0JIb30BaTh MPUOOP HA MOJABUKHBIX 00BEKTAX.
-YMEHbIINTH BJMSIHAE BHEITHET0 MATHUTHOTO MOJISI.
-YMEHBIIIUTh BIUSIHUE AJIEKTPOCTATUYECKOTO TOJISL.
-YMEHBIIUTh BIUSHUE TEMIIEPATYPHI.

[Tpubop, Kakoi cUCTEMbI HEJIb3s1 UCIIOJIB30BATh JJIS MIPSIMOTO U3MEPEHUS TOKA.
-MarHUTO3JIEKTPUUECKOM.
-3JIEKTPOMATrHUTHOM.
-3JIEKTPOANHAMUYECKOM.
-(eppoIMHAMHUYICCKOM.
-3JIEKTPOCTATUYCCKOM.

[Tpubop, kakoi cucTeMbl UMEET HAaHOOIBIINIM YaCTOTHBIN JUANa30H?
~-MarHUTORJICKTPUYECKOM.
-3JICKTPOMATrHUTHOM.
-3JIEKTPOANHAMUYECKOM.
-3JIEKTPOCTATUYECKOM.
-UHAYKIIUOHHOM.

Bapuomerp-aro:

-IIpubop 11t U3MepeHust HeCTaOMIIBHOCTH HAMPSKEHUS! UCTOYHUKA
IIATAHUS.

-IpUOOP JJIsl U3MEPEHUST PEAKTUBHOW MOIIIHOCTH.

-U3MEPUTEIIbHBIN [TI0KA3aTelb BO BIIATOMEpax.

-Mepa B3aUMHON MHAYKIHU.

-IpUOOP JIst U3MEPEHUST MATHUTHOM MHTYKITUH.

JI1st paciipeHust IpeAesioB U3MEPEHHSI MATHUTORJIEKTPUYECKOTO BOJIBTMETPA
UCIIOJIb3YIOT:

-U3MEPUTENBbHBINA TPaHCHOPMATOP TOKA.

-IIIYHT.



-100aBOYHOE CONPOTHUBJICHHE.
-M3MEPUTENBHBINA TPAHCHOPMATOP HAMPSHKEHUS

Jl1st onipeiesieHrust UHIYKTUBHOCTH KaTYIIKA MOYKHO KCIIOJIb30BATh:
-MOCT MTOCTOSIHHOT'O TOKa.
-MOCT IIepEeMEHHOI0 TOKA.
-KOMIIEHCATOp TOCTOSIHHOTO TOKA.
-aMIepPMETP U BOJIBTMETP.

Kakumu mpubopamu MoxHO u3meputh IJ{C UCTOYHMKA TOCTOSTHHOTO TOKa?
-BOJIBTMETPOM.
-BaTTMETPOM U aMIIEPMETPOM.
-MOCTOM IIOCTOSIHHOT'O TOKA.
-KOMIIEHCATOPOM IOCTOSHHOI'0 TOKA.
-BOJIBTMETPOM U aMIIEPMETPOM.

KakuMm 00pa3oM UCIob3yro BaTTMETPHI JIJIs1 K3MEPEHUSI PEaKTUBHONM MOIIIHOCTHU B
Tpex(a3HbIX Lemsx?

-BKJIIOYasi 00MOTKY HANPSIZKEHHUs HA “4ysKoe HalpsKeHue” .

-BKJIFOUAs B II€TTh OOMOTKH HampspKeHUs BaTT™MeTpa dazocnsuraromryro (RL)
LENOYKY.

-[IEPEKIII0Yast HArpy3Ky CO 3BE3/Ibl HA TPEYTOJIbHUK.

-BKJIIOUAs B LIeTlb 0OMOTKH Hanpspkenus pazocasuraroniyto (RC) nenouxy

IIpu kakoi Harpy3Ke MOKHO HCITOJIb30BaTh CXeMY ApOHa BKIIFOUEHUSI BATTMETPOB
IUIsl U3MEPEHUS PEAKTUBHON MOIIHOCTH:

-IIpH CUMMETPHUYHOM.

-IIpU PAaBHOMEPHOM.

-IIpU AKTUBHOM.

-IIPY OJTHOPOJTHOM.

[IprumMeHeHne MarHuTOANIEKTPUIECKOTO JIOTOMETPAa METOMMETPAaX MO3BOJIUT
YMEHBIIIUTh BIUSHUE:

-BHEIIHET0 MAarHUTHOTO TOJISI.

-BUOpaIUy MPU BPAIICHUH PYyYKH TeHEpaTopa.

-HecTa0niIbHOCTH HATIPSAKEHUS TeHepaTopa.

-BHelHero 351eKTpocTaTHYeCcKOoro moJis.

VYKaxxuTe U3 MepeyncIeHHBIX HanbosIee ONTUMAITBHBIN KOMIUIEKT TPUOOPOB st
KOCBEHHOT'O U3MEPEHUS KOAP(ULIUMEHTAa MOUTHOCTH TpeX(Pa3zHOH CUMMETPUUYHON
Harpy3KHu:

-BonsT™MeTp u BarTmeTp.



-AMniepmMeTp U BapMeTp.
-BosibT™MeTp, aMniepMeTp U BaTTMETP.
-BoneTmeTp, aMnepmeTp U BapMeTp.

Kaxkoii BoIbTMETp pEKOMEHAYETCS UCIIOIB30BaTh IPU U3MEPEHUU COMPOTUBIICHUS
3a3eMJISIIOLIETO YCTPOIMCTBA O METOJIy aMIIEpMETPa U BOJILTMETpa?

-C 00JILIIIMM BHYTPEHHHUM CONPOTUBJIEHUEM.

-C MaJIbIM BHYTPEHHUM COIMPOTUBIICHUEM.

-C BHYTPEHHUM COMNPOTUBIICHUEM PABHBIM U3MEPSIEMOMY.

-C IIMPOKUM YaCTOTHBIM JIMAIIa30HOM.

-MarHUTOAJIEKTPUUECKOU CUCTEMBI.

YKaxxurte, KaKkue BEITUYUHBI MOKHO PACCUUTATh IO MTOKa3aHUSAM JBYX BaTTMETPOB,
BKJIFOYEHHBIX B TpeX(}a3Hyro Lenb TP HECUMMETPUYHOMN Harpy3ke?

-aKTUBHYIO U PEAKTUBHYIO MOLUTHOCTh MOTPEOUTEIIS.

-K03(Q(PUIIUEHT MOIIHOCTH.

-AKTUBHYI0 MOIIHOCTb.

-aKTUBHYIO MOIITHOCTh U KO3(PPUIMEHT MOIIHOCTH.

BonbTMeTphl, Kakux CUCTEM HEOOXOAUMBI JIs oripeieieHus kodduiirmeHra
(dbopMbI HANTPSHKEHUST HECUHYCOUIAIBHON (DOPMBI:
-3JIEKTPOMArHUTHOM U 3JIEKTPOJAUHAMUYECKOM.
~-MarHATO3JIEKTPUYECKOMN U BBIIPSIMUTEIBHOM.
-BBIIIPSAMHUTEIbHON U 3JIEKTPOMATHUTHOM.
-3JIEKTPOAMHAMUAYECKON U MAarHUTORJIEKTPUYECKOM.
-3JIEKTPOCTATUYECKOMN U AJIEKTPOHHOMN C aMIUIUTYAHBIM JE€TEKTOPOM.

Jlns u3mMepenus TeMIiepaTypsl PU MOMOIIMY HEYPABHOBEIIEHHOTO MOCTA
MOCTOSTHHOTO TOKa MCIOJIb3yETCs MPeoOpa3oBaTeib:
-apamMeTpU4YeCKHi.
-T€HEPATOPHBIN.
-aCTaTHYECKHM.
- TUAJIBKOMETPUYECCKUU.
JlencTBUTENBHOE 3HAYEHNE U3MEPSIEMOTO COITPOTUBIICHUS RX paBHO:
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H3mepsieMmoe conpoTHBICHHE PAaBHO:
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AKXTUBHas MOIODHOCTD TpeX(l)aBHOI\/'I HGCHMMGTpH‘IHOfI HAarpy3Ku paBHA:
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Cxema BKIIOYCHUS BaTTMCTpa, I1IO3BOJIAOIIAA U3MCPUTh AKTUBHYIO MOIITHOCTD (1)2131:1
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AOcomroTHas IMOTPCIIHOCTD OIIPCACIIACTCA BhIPpAKCHUCM:
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[IprBeneHHas MOrPEMIHOCTD ONPEAEIAETC BRIPAKEHUEM:

y= == y=3  y==% 'sz}.('}g
a) i 0) B) )
-a
-0
-B
-T

OTHOCHTEIbHAS IMOTrpCIIHOCTL OIIPECACIIACTCS BbIPAKCHUCM !
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['py0oii MOTPENTHOCTHIO HA3BIBACTCHAL. ..
-IIOTPEUTHOCTD, BBI3BAaHHASI HECOBEPIIEHCTBOM METO/1a U3MEPEHUS
-TIOTPEITHOCTh BCJIEACTBUH MCTIOIB30BAHMS MPUOOpa HU3KOM TOUHOCTH



-IMIOIrpemIHOCTh, CYINECTBCHHO NPEBbINIAKOIINAA OKUIACMOC 3HAYCHUC

-IIOI'pCUIHOCTD, O6YCJIOBJI€HH8§I PE3KUM U3MCHCHHCM I/ISMep}IeMOﬁ
BCIINYMHBI

[Ipu HOpMaTLHOM 3aKOHE pacIpeeICHU. ..
-TIOSIBJICHUS PA3IUYHBIX 3HAYEHUM MOTPEIIHOCTH PaBHOBEPOSTHO

-INIOTHOCTDB PACIIPCACIICHHUA BGpOHTHOCTCﬁ OIIPCACIIAACTCA B HOPMAJIBHBIX
YCIIOBHAX

-00JIBIIINE MNOTPCIIHOCTHU ITOABJIAKOTCA HalllC, YEM MaAJIbIC
-MaJbI€ IMOTPEITHOCTH MOABJIHAIOTCH Yalle, YeM 0o0JIbIIINE

OTHOCHUTEIIbHAS MIOTPEIIHOCTh XapaKTePU3yeT:
-TOYHOCTH JAHHOI'0 U3MepPEeHHs
-TOYHOCTh CPEJICTBA U3MEPCHHUS
-TOYHOCTh OIepaTopa
-YCJIOBHS DKCILTyaTallHH

OTHOCHTENBHAS OTPEITHOCTH BBIPAXKACTCS B:
-MpoIeHTax
-neuundenax
-¢IMHUIAX U3MEPAECMON BETUMIMHBI
-0e3pa3MepHBIX eAMHHUIAX

Kitacc TouHOCTH CcpencTBa U3MEpEHHUs ONpeaesaeT JONyCTUMOE 3HAYCHUE !
-a0COJIIOTHOM MOTPEITHOCTH
~-OTHOCUTEJIbHON NOTPEIIHOCTH
-NPUBEICHHON NMOIPELIHOCTH
-CJIy4aliHOM MOrPENTHOCTH

Bomnpocsl k 3k3aMeny
ITorpemHOCTH TEXHUYECKHUX CPEACTB U3MEPEHUN.
Kiacc TOUHOCTH CpeAcTB U3MEPEHUH.
Mepsr D/1C.
Mepbl aKkTUBHOTO COITPOTUBIIECHUS.
Mepbl HHITYKTUBHOCTH, B3aUMHON UHIYKTUBHOCTU U €MKOCTH.
AHaJIOrOBBIE 2JIEKTPOMEXaHUYECKHE TPUOOPHI, UX CTPYKTYpHAst CXeMa U KJIacCH(pUKaIIUS.
Hanocumeble ycioBHBIE 0003HAYEHUS HA TITIKAJIBI PUOOPOB.
OO1ue y311bl U AE€TaIH JIEKTPOMEXaHUUECKUX MTPUOOPOB.
MarauToseKTpuueckue MeXaHu3Mbl U IPUOOPHI.
10 MarauTosyIeKTpu4eCcKre JJOTOMETPBHI.
11. BempsmuTenbHbIe TPUOOPHI.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

TepmosnekTpruyeckue npruoopsI.

DJEeKTPOHHBIE aHAJIOTOBBIE MPHOOPBL. CTPYKTYPHBIE CXEMBbI 3JIEKTPOHHBIX IPUOOPOB.
OJEeKTPOHHBIE BOJILTMETPBI CPEIHET0 IEHCTBYIOLIET0 U MAKCUMAaJIbHOI'O 3HAUYEHHH.
DNEKTPOMarHUTHbIE MEXaHU3MBI U IPUOOPBI.

OeKTpOMarHUTHbIE aCTaTUYECKUE PUOOPHI.

DIEeKTpOIMHAMUYECKIE MEXaHU3MBI U TIPUOOPHI.

OEeKTpOIMHAMUYECKHE aMIIEPMETPBI U BOJIBTMETPHI.

DNEeKTPOAMHAMUYECKHE BATTMETPHI.

deppoarHAMUUECKUE MEXaHU3MbI U TPUOOPHI

DJEKTPOCTATHUECKUE MEXaHU3MbI U IPUOOPBHI.

WMHAYyKIIMOHHBIE MEXAaHU3MBI U IPUOOPBHI.

WMHAyKIIMOHHBIE CUETUYUKH 3J1.9HEPTUH: YCTPOHCTBO, IPUHIIHUI PaOOThI, BEIBOJ OCHOBHOTO
YpaBHEHHMS.

NHAyKIIMOHHBIE CYETYMKHY AJ1.9HEPTUU: HOMUHAIbHAS U JIEHCTBUTENbHAS TIOCTOSIHHBIE,
HOTPEIIHOCTb, CAMOXO/I, YyBCTBUTEIBHOCTb, PEI'YJIUPOBKH, CXEMa BKIIIOUCHHUSL.
Perucrpupyronie mpuGopsl. DINEKTPOHHBIE OCIMILIOTPAQBI.

[TpuGopsl cpaBHEHUS. METPOIOrHYeCcKre XapaKTePUCTHKH.

OpnuHapHBIM MOCT ITOCTOSIHHOTO TOKA.

HeypaBHoBelIeHHbIE MOCTBI IIOCTOSSHHOI'O TOKA U UX MPAKTUYECKOE IPUMEHEHHE.
MoCTBI IEPEMEHHOIO TOKA.

MocTbl IEpEMEHHOr0 TOKa JUIsl U3BMEPEHUSI EMKOCTH M TaHT€HCa yIila AUAIEKTPUIECKUX
HOTEPb.

KomneHncaTopsl IOCTOSHHOTO TOKA.

Macmrabubie n3mepuTensHbie npeodpazoBatenu. LIyHTH 1 106aBOYHBIE COTPOTUBIICHUSI.
W3mepurenbHble TpaHC(HOPMATOPHI TOKA.

W3mepuTtenbHble TpaHCPOPMATOPB! HAPSKEHUS.

O06o00611eHHas cxeMa HU(POBBIX U3MEPUTEIBHBIX TPHOOPOB

[TpeoOpa3zoBaHre HEMPEPBHIBHON U3MEPSIEMOM BEIMUMHBI B IU(DPOBON KOJ.
Knaccugukarus nndpoBbIX U3MEpUTENIBHBIX TPHOOPOB.

[Tudposble n3MepuTeabHbIe TPUOOPHI MOCIEI0BATENBLHOTO cueTa. M3mepuTens HHTEpBaia
BpPEMEHH.

[{u¢poBble BOJBTMETPHI IOCTOSIHHOT'O TOKA C BPEMSI- UMITYJIbCHBIM MPe00pa30BaHUEM.
[Tudpossie n3MepuTENBHBIE TPUOOPHI MTOCIEI0BATEIBHOI0 NPUOIIKEeH!s. BonbTMeTp
MOCTOSTHHOTO TOKA C KOJI0- UMITYJIbCHBIM NPeo0pa30BaHUEM.

[Tudpossie n3MepUTENbHBIE TPUOOPHI CUMTHIBAHUSA. XaPaKTEPUCTUKH HU(PPOBBIX
M3MEPUTENIbHBIX TPHUOOPOB.

42. Vicropus pa3BUTHS 3JIEKTPOU3MEPHUTEIBHON TEXHUKH. 3HaUEHNUE METPOJIOTHUH, CTAaHAAPTU3ALUHU U
cepTuduranu
43. OcHOBHBIE MOHATHA U ONPEAETICHHS B 00IaCTH METPOJIOTUHU U ANEKTPHUECKUX U3MEPEHUI.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

Bunbr 1 MeToIbI M3MEpEHNH, UX KiIacCHu(pUKAIIHS.

[TorpemrHocTH 311. UBMEPEHHUH U UX KIIacCU(DUKAIINS.
CucreMaTn4eckre NOrpelIHOCTA U METOIbl UX UCKITFOUEHUS.
Cry4aifHble TOTPEITHOCTH U UX KOJIMYECTBEHHAs OLICHKA.

OneHKa NOrpemHOCTH MPSIMBIX U3MEPEHUI.

OlnieHKa NOTPEIIHOCTA KOCBEHHBIX U3MEPEHU.

CyMMHpOBaHHE MOTPENIHOCTEM.

Knaccudukanus cpecTB H3MEPEHHIA.

XapaKkTepUCTHUKU CPEJICTB U3MEPEHUM.

H3Mepenne cuibl TOKa U HAINIPSHKEHUS B LIETISAX OCTOSIHHOTO TOKA.
N3MepeHne cuiibl TOKa U HAMIPSKEHUS B LETSIX IEPEMEHHOTO TOKA.
H3mepenne akTHBHOW MOLIHOCTH B LEMSAX IMTOCTOSSHHOTO TOKA.
N3mepenre akTHBHON MOIIHOCTH B OHO(A3HBIX HETSIX MEPEMEHHOTO TOKA.



57. MeToibl M13MepeHUs aKTUBHOM MOIIIHOCTH B 3-X (ha3HBIX IEMAX IPH CHMMETPUYHOMN
Harpyske.

58. MeTobl H3MEepeHHs aKTUBHOW MOITHOCTH B 3-X (pa3HBIX HEMsIX MPU HECUMMETPHYHON
Harpyske.

59. U3MepeHune peakTHBHON MOIIIHOCTH B OJJHO(A3HBIX IIETSAX MEPEMEHHOTO TOKA.

60. M3mepenne peakTHBHOW MOIITHOCTH B 3-X (Da3HBIX IEMsX.

61. Yder akTUBHOM dHEPTrUU B OAHO(AZHBIX HETISX.

62. Yder akTUBHOH 3HEpruH B 3-X (pa3HBIX IETIsIX.

63. Yder peakTUBHOU SHEPIHUH.

64. Uzmepenue kod¢huimenta MOIIHOCTH U pa3HOCTH (a3.

65. KocBeHHbBIC METOIbI H3MEPEHHSI COIPOTUBIICHUS Ha MTOCTOSIHHOM TOKE.

66. [IpssMbie METOIBI H3MEPEHUS COMPOTHBIICHUS HA TIOCTOSTHHOM TOKe. OMMETHI.

67. VI3MepeHne conpoTHBIICHHSI U30JIAIIUA METOMMETPAMH.

68. M3mepeHne ConpoTUBIICHUS MOCTOM ITOCTOSTHHOTO TOKA.

69. M3sMepeHune conpoTUBIICHHS 3a3EMJICHHUS.

70. TTokazarenu ¥ HOPMBI Ka4eCTBA AIEKTPOIHEPTHH. TEPMHUHBI M OTIPEICTICHHS

71. OTKJIOHEHHS YaCTOTHI.

72. Konebanwust HanpsHKCHUS U QITHKED.

73. HecumMeTpust HanpspKeHUH B TpexX(a3HbIX CUCTEMAaX.

74. HecuHycouabHOCTb HAIIPSIKEHMUS.

HpaKTqucmle 3aJaHudA JJId JK3aMEHa
1. BonbT™MeTp ¢ BHYTpEeHHUM comnpoTuBieHreM 12 kOM MmpH MOAKIIOUEHUH K 3aKHMaM IEnu
nokazan 150 B, a mpu moak/II04eHHH K TOH e 1N MOCJIeI0BAaTEIBHO ¢ pe3ucTopoM R mokazan
40 B. KakoBo conpoTtuBiieHue pesucropa R?
2. quck cueruymnka nemnaet 188 o6opotos 3a 10 MuH. Harpy3koii siBASIOTCS TpU NapaJlieabHO
BKJIFOUEHHBIE JIAMITBl PABHON MOIITHOCTU. BBIUNCINTD MOIIHOCTD KaXKI0H JIaMIIbI, €CIIA COTJIACHO
Haanucu Ha cuetyrke 2500 000pOTOB €ro ArucKka COOTBETCTBYIOT M3MEHEHHIO €ro MOKa3aHUi Ha
1 kBr.u.

3. Ilpu u3mMepeHrH MOLTHOCTH B LIENH Tpex(azHOoro Toka ¢ CoS ¢ = 0,9 ncnoab30BaHbI
HU3MEpUTEIIbHBIE TpaHCcPopMaTopsl, UMerolre norpenrHoctu: dur = 0,15 %; ouz = 0,3 %; o1 =
0,1 %; d12= 0,2 %; yur =yuz2 = - 10 MuH; Y11 = Y12 = - 5 MuH. OnIpe1eIUTh OTHOCUTENBHYIO
MOTPENIHOCTh U3MEPEHUSI MOLITHOCTH, €CJIM OTHOCUTEJIbHAS IOrpeIHoCTh BaTTMETPoB 0,5 %.
CocTaBUTh CXeMy BKJIHOUEHUS IPUOOPOB.

4. BonprMmeTp Tuna 3309 umeer BepxHuil npexnen uzMmepenus 250 B. Ompenenute, ¢ Kakum
COIIPOTHUBIIEHUEM HYKHO IOCTaBUTh JOOABOYHBIN PE3UCTOP JUIsl paCIIUPEHUs] BEPXHETO MpeJiena
u3mepenuss 1o 600 B, ecnu mpu nmocrosHHom HanpsbkeHun U = 200 B motpebnsemas um
MOIIHOCTh paBHa 4 BT.

5. Kakoe conpoTuBiIeHNE AOHKHBI UMETh COEMHUTENBHBIE IPOBO/IA OT MUJIMamnepmerpa Ha 10
MA conpotusienueM 0,7 Om k myHty conpotusienueM 0,0004 OM, yToObI TOTYYUTH aMIEPMETP
Ha HOMUHaJIBHBIN TOK 15 A.

6. OmpenenuTh KIACC TOYHOCTH MATHUTORJIEKTPUUECKOTO MUJLIMAMIEPMETPAa C KOHEUHBIM
3HaueHueM mkaisl Iy = 0,5 MA g u3mepenns toka | = 0,1 + 0,5 MA Tak, 4T0OBI OTHOCHUTEIIbHAS
MOTPEUTHOCTh U3MEPEHUS TOKA HE TpeBbImana 1%.

7. OnpeenuTh, YeMy paBHa BETMYWHA COMPOTHBIICHHS, €CIIM TIPU TOKIFOUYEHIH BOJIBTMETpA Ha
Ux =300 B u Iz = 20 MA mocieoBaTesibHO ¢ CONPOTUBIEHUEM B ceTh ¢ HanpsbkenueM Uc = 220
B nmoka3zanus BoasT™erpa Ot U = 200 B. [laiiTe BeIBOA TpeOyemoii GopMyIIbl A perieHus
3a1auu.



8. [Ipu n3mMepeHnn MOIITHOCTH TpeX(pa3HOH ey MPUMEHSIUCH 1Ba BarT™MeTpa Ha 1 kBt u 1,5 kBT
C HOMMHAJIBHBIM HanpsbkeHueM cootBeTcTBeHHO 100 u 150 B. Paciumputs npenensl uaMepeHus
110 HanpspkeHuo 10 250 B 1 3aTeM onpenenuTs akTHBHYIO MOIIIHOCTb U KOG GUIIMEHT MOLITHOCTH,
€CJIM Harpy3ka CUMMETpU4YHas, a nokaszaHus BartMeTpoB 800 u 400 Br. IlpuBectu cxemy
BKJIIOYEHUS U3MEPUTENBHBIX TPUOOPOB.

9. B ogHo(a3Hyro 1emns BKIOYEHBI Yyepe3 Tpancopmaropsl Hanpspxerus 6000/100 u Toka 100/5
npubopsl: amrepmetp |l =5 A, Bomer™merp Uy = 110 B, Bartmerp Ha | =5 A m Uy = 120 B co
mkanoi Ha 120 nenenmii. Amnepmerp nokasan | = 4 A, Boastmerp U = 110 B. Onpenenuts
MOIIIHOCTh LIENH ¥ OKa3aHHUs BATTMETPA B JICJICHUSX MIKAJIBI IPU Pa3INYHBIX 3HAYECHHUSX cosQ: 1;
0,5; 0,3. HauepTuth cXeMy BKIIOYECHHUSI IPUOOPOB.

10. Heobxoaumo u3meputs conpotusieHue 10 OM ¢ momolpl0 BOJIbTMETPA CONPOTHUBIEHUEM
6000 Om u ammnepmetpa comnpotuiienrneM 0,5 OM Mo cxeme, KOrja BOJBTMETP IMOJKIHOYEH
[apajuleJIbHO TOJBKO M3MEPSIEMOMY COINpOTUBIEHUIO. IM300pa3uTh cxemMy M ONpENENIUTh
MOTPENIHOCTh U3MEPEHUS

11. Kako#i u3 4eThIpex aMIIepMETPOB 0OCCIICYUT HAMMEHBIIIYI0 BO3MOXKHYIO ITOTPEITHOCTh TPU
u3mepennn Toka | = 1,5 A: 1) kiace 0,2 va |y = 30 A; 2) knacc 0,2 Ha | = 15 A; 3) xnacc 0,5 Ha
l.=2,5A;4)kmacc 1,5Ha l,=1,5 A.

12. OnpenenuTh NoKa3aHue MUJUIMAMIIEPMETpa ¢ BHYTpeHHUM corporusieHruem 500 Om B neny,
COCTOSIIIEH M3 IIOCJIENOBATEIbHO COCOUHEHHBIX pe3UcTOpa comporusieHueM 17,5 kOMm u
KOHJIeHcaTopa eMKocThio 0,5 Mk®D, ecnu 1enb MNOAKIIOYEHAa K MPOMBIIIJICHHON CeTH
HanpsbkeHueM 220 B. Haiitu a0CoONIOTHYI0O M OTHOCHUTENBHYIO HOTPEHIHOCTH H3MEpEeHHMS,
BHOCHMBIC BHYTPEHHUM COIPOTHUBIICHHEM TPHOOpa.

13. BoapT™MeTp paccunTaH Ui u3MepeHus HanpsbkeHuil 1o 15 B. Onpenenuts conpoTuBieHue
J00aBOYHOI'O PE3UCTOpa , KOTOPBIH HEOOXOIUM /sl pacIiupeHus npeaena usmepenus 1o 150 B,
€cJI BHyTpeHHee compoTtuieHue BoiapTMeTpa Ry = 50 kOM. KakoBsl OyayT mpu 3TOM MOTEpU
MOIITHOCTH B 0OMOTKE BOJIETMETpA U B 100aBOYHOM pe3rcTope?

14. /Ins m3MmepeHus TOKa B LIENHM HCIOJIb30BAaH aMIIEPMETP CO WIKAIOW Ha 5 A, mMeromui
conpotunenue 0,6 OMm. OnpenenuTs TOK, MPOTEKAOIINI MO IEMU, €CIM MPUOOP BKIIIOYEH C
mryHToM Run= 0,025 Owm, a ero cTpesnka OCTaHOBWIIACh HA AeeHUH 3,6 A.

15. Jlns usmepenus aktuBHON mouiHoctd P = 8 kBT Tpexdasnbiii nenu npu cUMMETPUYHON
Harpyske ¢ ¢a3HeiM HanpspkeHrueM 220 B u cos ¢ = 0,8 nucnonbs3oBansl Ba BaTTMeTpa. COCTaBUTH
CXEeMY U3MEPEHHUs], ONPEENINTh MOKa3aHUs KaXJ10ro BaTTMETpa

16. B cumMeTpuuHyI0 ceTh Tpex(pa3HOTO TOKa MO CXEME «3Be3/a» BKIIOYECHBI TPHU OJIMHAKOBBIX
notpedurens, y KoTopbix R =30 Om, X =40 Om. Hanpspkerne nutanus Ua = 380 B. M306pa3uth
CXeMy BKJIIOYCHHS JBYX BaTTMETPOB JIJISi M3MEPEHUS AKTUBHON MOIIHOCTH W OINPEACIUTH
MOKAa3aHUsl BATTMETPOB

17. U3 BoabT™merpa Ha 1,5 B co BcTpoeHHBIM 100aBOYHBIM compoTuBieHueM 145 OMm u
COIIPOTHBIIEHHEM paMkud 5 OM HeoOxonumo caenath ammepMeTp Ha | A. Beruucnuth
COIPOTHBIICHHUE IIIYHTA.

18. B TpexdasHyro nemns ¢ CHMMETPUYHON HAarpy3Ko# (a3 BKIIOUCHHI JBa BATTMETPa, TTOKA3aHUS
KoTopbixX 95 BT 1 385 Bt. Onpenenuts ko3pduunentT MouHocTi. HauepTuth cxemy BKIIOYESHHUS
puOOpOB.

19. Barrmerp Ha PH = 2000 kBT, corynacHo yka3aHHIO Ha IIKaJle JOJDKEH MOJKIIIOYAThCs Yepes3
tpanchopmatop Toka 3000/5. OgHako oH ObUT BKIIIOUEH 4epe3 TpaHchopmatop Toka 30/5 u ero
crpenka mokazana 400 kBt. Onpeaenuts MOmHOCTH B 1enu. M300pa3ute cxemy BKIIOYCHUS
U3MEPUTENIBHBIX PUOOPOB.



20. Tlpu w3MepeHUH MOITHOCTH B OAHO(A3HOW ILEMH MEPEeMEHHOTO TOKa ¢ cos ¢ = 1 ObuIM
MCIIOJIb30BaHbI U3MEPHUTEIbHBIC TpaHChOpMaTOphI, uMeromue morpenrHocta: OU = 0,1 %; 61=0,2
%; YU = - 15 mun.; vyl = - 20 mun. Onpenennts OTHOCUTEIBHYIO MOIPEIIHOCTh U3MEPEHUs
MOIIIHOCTH, €CJIM OTHOCHUTEIbHAs norpemHocts BarrMerpa 0,3 %. CocTaBUTh CXEMY BKIIIOUEHUS
pUOOPOB.

21. Ha mmutke cuerynmka HammcaHo «1 kBr.a = 400 o6opoToB mucka». OnpeneauTh pacxo
SHEPruu, €ciu AUCK cueTunka caenai 3a 30 cekyna 10 060poToOB, 1 MOITHOCTH HArpy3KH.

22. CYeTuuK aKTUBHOW SHEPIruM B Havajie mecsna rnokazan 7561,3 kBt.4, B konue 9832,5 kBt.4;
CUETYMK PEaKTHUBHOW 3HEprum coorBeTrcTBeHHO 1213,5 kBap.u m 1610,0 kBap.4. Onpenenutsb
CpeIHEMECSYHbI KOAPPHUIIMEHT MOIIIHOCTH.

23. Ha »1eKTpOCTaHIIMM YCTAHOBJICHBI CUCTYMKH AKTUBHOW M PEAKTUBHOW JHEPrUu. 3a TOJ
paboThI MOKAa3aHUs CUETUYMKOB YBEIMUMUIUCH cooTBeTCTBEeHHO Ha 150000 kB1.u 1 65500 xBap.u.
Onpenenuts cpenHeroqoBor KodhUIUEHT MOITHOCTH.

24. OnpenenuTs YeMy paBHO compoTuBieHne R1 oarHapHOTO MOCTa, €CIK NPU €T0 PAaBHOBECUU
conpotusnenus 6pum: R2 = 10 Om, R3 = 100 Om, R4 = 20 OM? HM306pa3uth cxemy MoCTa.

25. JIns u3MepeHHsl CONPOTHUBIIEHUS PE3UCTOpPa MCIONb3YIOTCS aMIEPMETP U BOJBTMETP.
Onpenenuts COMPOTUBIEHUE PEIUCTOPA, €CIIU BOIBTMETP (Ki1acca TouHocTH 0,5 co mkanoit 50 B)
nokasbiBan 40 B, amnepmerp (kitacca Tounoctu 0,5 co mkanoit 5 A) nokassiBan 4 A?

26. Onpenenutpb, 4emy paBHO compoTHBieHne R1 ofnHapHOro MocTa, €Ciiy Mpu €ro paBHOBECUU
R2 =70 Om, R3/R4 =3.

27. Ilpn u3MepeHHH MOIIHOCTU MPHU MOMOIIM OJAMHAPHOTO MOCTA HCIOJIB3YIOTCS MepeMEHHbIE
pesuctopsl conporusieHuem 0,2...2 kOm u 00pa3uoBbiii KoHeHcaTop eMKOCThI0 1 MK®D. Kakue
E€MKOCTH MOHO U3MEpATH B 3TOM ciiydae? M300pa3ute cxemy.

28. IIpu u3mepeHuu napaMeTpoB KaTyIIKH HHAYKTUBHOCTH 10 METOTY aMIIepMeTpa-BOJIbTMETpa-
BaTrTMeTpa npubopsl nmokazanu: [=4 A, U=40 B u P =96 Br. Paccunrars noianoe conpoTuBieHne
ZX, napametrpbl LX n RX katymku u ko3(p(UIHMEHT MOIIHOCTU KaTYIIKH cOoS ¢, 0e3 yuera
BIIUSTHUS CONIPOTUBIEHHS puOopoB. [IpuBecTr cxemy BKIIIOUEHUSI TPUOOPOB.

7.4 Meroauyeckne MaTepuajbl, ONpeAeIsilONIAEe  NPOLEAYPbI
OLCHUBAHUSA 3HAHMH, YMEHMH, HABBIKOB XAaPaKTEePU3YHOLIUX ITAIbI
¢hopmupoBaHusi KOMIETEHIIMA

KonTposnb ocBoenust aucuuminssl b1.0.19 «MeTtposnorus» npoBoauTcs B
cootBercTBHH ¢ [1m Kyol'AY 2.5.1 «Tekymiuii KOHTPOJIb YCIIEBAEMOCTH U
MPOMEXKYTOUHAS aTTECTaIMS CTY-IEHTOBY. TeKyIIHil KOHTPOJIb MO AUCITUTLIINHE
MO3BOJISIET OIEHUTD CTEMEHb BOCIIPUATHS y4e0-HOTO Mareprasa v MpOBOIUTCS TS
OIICHKH PE3yJIbTaTOB U3yUCHHUS Pa3AeOB/TeM TUCHUILUIA-HBI. TEeKyIuil KOHTPOJIb
MIPOBOJIUTCS KAK KOHTPOJIb TEMAaTUYECKUH (110 UTOTaM U3YUYEHHUSI OTIPECIEHHBIX TEM
JTVCHUIUIMHBI) U PyOeKHBIN (KOHTPOJIb ONMPECTICHHOTO pa3/iesa Uil He-CKOJIbKUX
pas3zenoB, epea TeM, Kak IPUCTYMUTh K U3YYCHHUIO OUYepPEeTHON YacTH y4eOHOTO Ma-
Tepuana).

TecToBbie 3agaHus

OreHKa «OTJIMYHO» BBICTABIISICTCS TIPH YCIIOBHH IPABHIIBHOTO OTBETA
CTy/IEHTa HE ME€Hee 4eM Ha 85 % TeCTOBBIX 3aJaHUM.

O1eHKa «XOPOIII0Y BBICTABISETCS MPH YCIOBUU MPABUILHOTO OTBETA CTY/ACHTA
He MeHee yeM Ha 70 % TecTOBBIX 3aJaHHI.



OrneHKa «yI0BIETBOPUTENILHO» BBICTABIISETCS MPU YCIOBUU MPABUIBLHOTO
OTBETAa CTy[EHTa He MeHee ueM Ha 51 %.

OrneHka «HEY/I0BIETBOPUTEIHLHOY BBICTABIISCTCS MPU YCIOBUU MTPABUILHOTO
OTBETa CTyAeHTa MeHee ueM Ha 50 % TecTOBBIX 3aJaHUM.

Kpurepuu oLieHKM 3HaHUI CTyAEHTOB IPU MPOBEIEHUN KOHTPOJIBHOU PaOOTHI

OneHKa «OTIIMYHO» BBICTABIISIETCS IPH YCIOBUH ITPABUIIBHOTO PELIEHUS
CTYIAEHTOM 3-X 3a]1a4;

OneHkKa «X0pouIo» BBICTABISETCS IPU YCIOBUH MPABUIBHOTO PEIICHHUS
CTYZIEHTOM 2-X 3a7ad;

OneHKa «yn0BJIETBOPUTEIHLHO» BBICTABIISAECTCS MPU YCIOBUU MIPABUIILHOTO
pELIEHHUs CTYICH-TOM OJTHOU 3a/1a4u;

OneHka «HEYIOBIETBOPUTEIBHO» BBICTABIISIETCS IIPU YCIOBUU HENMPABWIBHOTO
peLIeHHs BCeX 3a1a4.

Kpurepun onieHkn Ha dK3aMeHE

O1eHKa «OTIMYHOY» BBICTABIISIETCS] 00yYaroIeMycs, KOTOpbIi o0naiaer
BCECTOPOHHU-MH, CUCTEMATU3UPOBAHHBIMU U TITYOOKMMH 3HAHUSIMUA MaTepuralia
y4eOHOM IPOrpaMMbl, yMEET CBOOOTHO BBIMOIHATH 33JJaHuUs, IPETyCMOTPEHHbIE
y4eOHOM MporpaMMoi, YCBOMJI OCHOBHYIO U O3HAKOMUJICS C JIOMIOJIHUTEIHHOM
JUTEPATYypOH, pEKOMEHI0BAaHHOM yueOHOM nmporpamMmmoii. Kak mpaBuiio, orieHka
«OTJIMYHOY» BBICTABISETCA 00y4aIOIIEMYCsl YCBOMBILEMY B3aUMOCBSI3b OCHOB-HBIX
MOJIOKEHUHN Y MTOHATUM TUCIUIUIMHBI B UX 3HAYCHUU ISl pruoOpeTaeMoit
CHEIUATIbHO-CTH, TPOSBUBIIIEMY TBOPUECKHE CITIOCOOHOCTH B TOHUMAHUH,
U3JIOKEHUHU U UCTIOJIb30BAHUM YYEOHOTO MaTepHalia, MpaBUiIbHO 000CHOBBIBAIOIIIEMY
IIPUHSATHIE PELICHHUS, BIAJACIOIIEMY Pa3-HOCTOPOHHUMU HAaBbIKAMU U ITIPUEMaMHU
BBITIOJTHEHUS TPAKTUYECKUX PAOOT.

Or1eHKa «XOPOIIIOY BBICTABISAETCS 00ydaroIeMycs, 00OHapy>KUBIIIEMY TIOJTHOE
3HaHHME Marepuana yueOHON MPOrpaMMbl, YCIEIIHO BBIIOIHSAIOMIEMY
MPEyCMOTPEHHbIE Y4eOHOM MPO-rpaMMOil 3aJ1aHusl, YCBOMBIIIEMY MaTepua
OCHOBHOM JTUTEPATYPhI, PEKOMEHI0BAaHHOHN yueOHOM nmporpammoii. Kak mpasuro,
OLICHKA «XOPOIII0» BBICTABIISIETCS 00y4aroIeMycsl, OKa3aBIIEMy
CUCTEMATH3UPOBAHHBIN XapaKTep 3HAHUM 110 AUCIHUIUIUHE, CTOCOOHOMY K
CaMOCTOSITeJIbHOMY TOTIOJIHEHHIO 3HAaHUM B XOJIe JajbHenIel ya4eOHoM 1
npodecCuoHaNbHON e TETLHOCTH, MPa-BUILHO MPUMEHSIONIEMY TEOPETHIECCKUE
MOJIOKEHUS MIPU PELIEHUH MTPAKTUYECKUX BOIIPOCOB U 3a/ad, BIaJCIOLIEMY
HEO0OXOIUMBIMU HABBIKAMH U TIPUEMAMU BBITIOTHEHUS MMPAKTUYECKUX pa-0oT.

OreHKa «yIOBIETBOPUTEILHO» BBICTABIIAECTCS 00YUaIOMEMyCsi, KOTOPbIi
MOKa3aJl 3Ha-HUE OCHOBHOTO Marepuasa ydeOHOU porpaMmmel B 00beMe,
JIOCTATOYHOM U HEOOXOIMMBIM IS JajdbHEHIIeH yueObl U mpeacTosieil paboThl Mo
CHEIUATbHOCTH, CIIPABUIICA C BBITIOJIHEHUEM 3a/IaHUM, IPEAYCMOTPEHHBIX YU4eOHOM
IPOrpaMMoOii, 3HAKOM C OCHOBHOM JINTEPATYPOid, PEKO-MEHI0BAaHHON yueOHOU
nporpammoit. Kak npaBuio, onieHKa «yJI0BJIETBOPUTEIBHO» BBICTABISA-ETCA



oOydaroliemMycsi, JOMyCTUBIIEMY TIOTPEIIHOCTH B OTBETaX Ha 3K3aMEHE WU
BBIMIOJTHEHUN YK3aMEHALMOHHBIX 3a/1aHni, HO 001a1ao1emMy HeoOX0JUMbIMU
3HAHUSMH I10]] PYKOBOICTBOM MpEIoaBaTelis Al YCTPaHEHUS STUX MOTPEITHOCTEH,
HapylIarlleMy M0CJIeA0BaTeIbHOCTh B U3JI0KEHNN Y4eOHOTO MaTepuaia u
UCTIBITBHIBAIOIIEMY 3aTPYJHEHHS MIPU BHITIOIHEHUH MTPAKTU-YECKUX PaOOT.

OreHKa «HEYIOBIETBOPUTEIHHOY BBICTABISETCS 00yUaronieMycs, He
3HAIOUIEMYy OC-HOBHOM 4acTu Marepuaja yueOHOI MporpaMmbl, TOMYCKaIOIIEMy
NPUHILUIIMATIBHBIC OITUOKHU B BHIMOJIHEHUHU TPEAYCMOTPEHHBIX Y4eOHOM MporpaMmmoi
3aJJaHuil, HEYBEPEHHO C OOJIBIINMU 3aTPYIHECHUSIMH BBITTOTHSIOLUIEMY TPAKTHUECKHUE
pabotsl. Kak mpaBuiio, oleHKa «HeyI0BIe-TBOPUTEIHHO» BBHICTABISETCS
00ydJaromemycs, KOTOPbI HE MOXKET POIOJKUTH OOYUeHHUE WIIH MIPUCTYIHUTH K
JESATEIIbHOCTH 110 CHELMAILHOCTH 110 OKOHYAHUU YHUBEPCUTETA O€3 T0MOTHU-
TEBHBIX 3aHITHIA MO COOTBETCTBYIOIICH AUCIUILTHHE.

8 IlepeyeHb OCHOBHOM M JIONOJHUTEJIbLHOM Y4eOHOI JIUTEPATYpPbI
OcHoBHasl yueOHas1 JIUTEPATypa

1. Metponorus : yue6nuk / O.b. baBeikun, O.®. Bsuecnapona,

J.J. I'pubanos [u nap.] ; mox obmi.pen. C.A. 3aiineBa. — 3-¢ u31., mepepao.
u gomn. — MockBa:@OPYM : UHOPA-M, 2019.— 522 c.Pexum
noctymna:http://znantum.com/catalog/product/917758

2. Boctpoknytos, H. H. Dnexkrpuueckue usmepenus : yuedHoe nocodue / H.
H. BoctpoknytoB. — M.: Axazemusi cTaHIapTU3alUH, METPOJOTUH U
cepTUu(dUKAIINH, 2017. — 321 C. -Pexxum JOCTyTIa:
http://www.iprbookshop.ru/78189.html

3. Dnekrpuyeckue wu3MepeHus :yued. mocobme / A.B. Kpasuos, A.B.
[Ty3zapun. - M.: PUOP :MH®PA-M, 2018. - 148 c. - (Boicmiee obGpa3oBaHue:
bakanaBpuart ). — Pexum nocryma: http://znanium.com/catalog/product/939363

JonosHuTeIbHAS YueOHAasl JJuTepaTypa
1. OpacroB, B.E.Metponorus, crangaptuszaius u cepTuQuKanus :
yueb.mocobue / B.E. DpactoB. — 2-e uza., nepepad. u non. — M. : UHOPA-M,
2017. — 196 c¢. — Pexwum noctyna: http://znanium.com/catalog/product/636240
2. YrompHHKOB, A. B. Merponorus. ONEKTpUYECKHUE U3IMEPECHUS
npaktukyM / A. B. YronsuukoB. — Capatos: Aii [Iu Ap Menua, 2019. — 140 ¢c. —
Pexxum noctyna:: http://www.iprbookshop.ru/82232.htm

O Ilepeuenn pecypcoB HH(POPMAIMOHHO-TEJTEKOMMYHUKAIIHOH-
Hoil ceTu «AHTEpPHET»

[Tepeuens OBC


http://www.iprbookshop.ru/78189.html
http://znanium.com/catalog/product/939363
http://znanium.com/catalog/product/636240
http://www.iprbookshop.ru/82232.htm

Ne | HaumenoBanue | Temaruka Hauano HanmeHnoBanue opranu3sanuy U HOMep
pecypca JICACTBUA U | IOrOBOpA
CPOK
JEACTBUSA
JI0TOBOpa
1 | Znanium.com | YuuBepcanpHas | 17.07.2019 | Jlorosop Ne 3818 OBC ot 11.06.19
16.07.2020
17.07.2020 | HJorosop 4517 3BC ot 03.07.20
16.01.2021
17.01.21 | Horosop 4943 OBC ot 23.12.20
16.07.21
2 | U3marenscTtBO | Berepunapus 000 «M3xa-Bo JIaHbY
«JIanp» Cenbek. X03-B0 | 13.01.2020 | Konrpakr Ne940 ot 12.12.19
TexHonorus 12.01.2021
XpaHEHUs U
E;ﬁg:ﬁimn 13.01.21 | Komrpaxr Ne 814 ot 23.12.20 (c 2021
IPOIYKTOB 12.01.22 | rona OTA. KOHTPAKTHl HA BETEPUHAPHIO
1 TEXHOJIOTHIO Tiepepad.)
Kontpakr Ne 512 ot 23.12.20.
3 | IPRbook YausepcanpHas | 12.11.2019- | OOO «Aii I[Tu Op Menua
11.05.2020 | Jluuen3uonuslit 1oroBopNe5891/19 ot
12.11.19
12.05.2020
11.11.2020 | OO0 «Aii ITu Dp Menuar»
JIunensuonnslil 1oroBopNe6707/20 or
12.11.2020 | 06.05.20
11.05.2021
000 «Ai# ITu Op Meauna»
Jlunen3uonnsIit 1oroBopNe7239/20 ot
27.10.20
[Tepeuens IHTEpHET CaTOB:
1. https://Kiptorg.ru/kontakty
2. https://owen.ru/
3. https://insat.ru/products/?category=9
4. https://mppnik.ru/publ/472-tehnologiya-proizvodstva-kombikormov.html
5. https://ru.wikipedia.org

10 MeToanueckue yKa3zaHusl Uil 00y4alOIIMXCHA 10 OCBOEHHIO
AUCHUILIUHBI



https://kiptorg.ru/kontakty
https://owen.ru/
https://insat.ru/products/?category=9
https://mppnik.ru/publ/472-tehnologiya-proizvodstva-kombikormov.html
https://ru.wikipedia.org/

BRJIIOYad

1. IprankoB b.K., HoBokpemenos O.B, Xamyna A.A. UHnuBuayanbHbIe
3aJJaHus JJIs1 CAMOCTOSITENIbHOM ayAMTOPHOM pabOThI CTYAEHTOB MO METPO JIOTHH U
anekTpudeckuM mmepe-uusiM. Kpacunonap. KI'AY, 2005.

11 Ilepeyenb MH(MOPMANMOHHBIX TEXHOJIOTHIl, HCIOJIb3yeMBbIX
IPH OCYHIECTBJIEHUH 00Pa30BaTeJbHOIO Mpolecca no JUCHUILINHE,

nepeveHb

NPOrpaMMHOI0

HH(OPMALNMOHHBIX CIIPABOYHBIX CHCTEM

[Tepeuenp nuuensuonHoro 10

o0ecnmeyeHus u

Ne HanmenoBanue Kparkoe onncanue

1 Microsoft Windows OmneparmoHHas cucTemMa

2 Microsoft Office [TakeT OpUCHBIX MPUITIOKECHUN
(BxmrouaeTWord, Excel,
PowerPoint)

3 Microsoft Visio CXeMbl B JJarpaMMbl

4 Cucrema TectupoBanus | TectupoBaHue
INDIGO

[lepeuennr mpodeccHOHANBHBIX 0a3 JTaHHBIX U HWH(OPMAIMOHHBIX CIPABOYHBIX

CHCTCM
No | HaumenoBaHue Temaruka DIEeKTPOHHBIN azipec
1 ["apant ITpaBoBas https://www.garant.ru/
2 Koncynbrant ITpaBoBas https://www.consultant.ru/

12 MarepuajJibHO-TeXHHYeCKOe olecrnedyeHne AJs1 00yuyeHMsI no
JTUCHHUILINHE
No HaunmenoBanue noMmeneHuii st IpOBEIEHUS BCEX Anpec (MeCTONONIOKEHHUE)
/T BHJIOB y4€OHOU JESITEIIBHOCTH, TPETYCMOTPEHHON MOMEIIEHUH JUIsl TPOBEACHUS
y4eOHBIM TUTAHOM, B TOM YHCJIE TIOMEIICHUS IS BCEX BHUJIOB yueOHOU
CaMOCTOSITENILHOM pabOThI, C YKa3aHUEM IEPEUHS JeSATETbHOCTH,
OCHOBHOT'0O 000py/10BaHMsl, y4€OHO-HAIJISTHBIX MIPe1yCMOTPEHHON y4eOHBIM
MOCOOMH U UCIIOJIE3YEMOTO MPOTPAMMHOTO IJIAHOM (B cllydae peann3aliuu
o0ecrieueHus 00pa3oBaTeNnpHON MPOTrPaMMbI B
ceTeBoit (opMe TOTOTHUTEITEHO
YKa3bIBa€TCsl HAMMEHOBAHHE
OpraHu3alm, ¢ KOTOpou
3aKJIIOYEH JOTOBOP)
1 2 3

CrennaabHble IOMEIIEHUS



https://www.garant.ru/
https://www.consultant.ru/

320 a1

1. lemoncrpauuonnsiii crena "Koncrpykius
M3MEPUTENBHBIX TPHOOopoB" (8 1mIT.)

2. JlabopaTopHbIE CTEHBI, 8 MIT.

3.CTeHibl 10 KOHCTPYKIIMU CPEJCTB U3MEPEeHUH, 12
IT.

4. KimaccHas Tocka CTeKJIsTHHAs, MaToBas, 1 IIT.

5. Ilimakatel, oTpa)karouMe U3y4aeMble TEMBI, 8 IIT.
6. MynpTuMeauitHOE 00ecTieueHre — Caaia-QuiIbMbI
10 METPOJIOTHUH.

7. Hoyroyk DellVostro1015.

8. Ilmazmennas maHemp  Samsung
Omnepanuonnas cucrema MicrosoftWindows.
Oduchbie mporpammbl: MicrosoftOffice,
MicrosoftPowerPoint.

102 cm.

2. Kpacnooap, yn. Kanununa 0.
13, 30anue yuebnoeo kopnyca
gaxynemema sunepeemuxu

[TomenieHus a1 CaMOCTOSATENHbHOM pabOThI

2

205 a1

[Mpuatep HP LJ 1100 (1 1ur.), IlepconanbHblit
koMmnbtotep (12 mr.), IlepconanpHelil koMmbroTep (1
mr.), DKpaH [Js mpoekTopa HacTeHHbId (1 miT.),
Tenesuzop Samsung LE-46S1B (1 mt.), IIpoexTtop
BenQ CP830 (1 mr.) OmnepanuoHHas cucrema
MicrosoftWindows. Oducueie IPOTrpaMMBbI:
MicrosoftOffice, MicrosoftPowerPoint.

2. Kpacnooap, yn. Kanununa o.
13, 30anue yuebnoco kopmnyca
gakyremema suepeemuxu

[TomeneHus 15l XpaHEHHs U MPOPHUIAKTUYECKOTO 00CTYKMBAaHUsI y4eOHOTro 000pyI0BaHHUS

3

206 Hn
ITomemienue OCHAIIIEHO COBPEMEHHBIMH
3JE€KTPOMAarHUTHBIMUA, MAarHUTOSJIEKTPUUECKUMH U

ANEKTPOHHBIMU U3MEPUTEIbHBIMU TPUOOpaMu

2. Kpacnooap, yn. Kanununa o.
13, 30anue yuebHo20 Kopnyca
Gakyremema suepeemuxu




