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1 Heawn, 3a0a4M ¥ IVIAaHUPYeMble Pe3yJbTAThI 00y4eHHs M0 AUCHUILIHHE

Llenpto ocBOeHUsT Y4eOHOW MUCHMIUIMHBI «METOABl W CpelcTBa H3MEPEHUI» SBISCTCS
(dopMHpoBaHHE 3HAHUH O COBPEMEHHBIX METOJAaX U CPEACTBAX HM3MEPEHHH 3IIEKTPUUYECKHUX,
MAarHUTHBIX U HEIEKTPUUYECKUX BEIUYHH.

3ajaya AQUCLUIUIMHBL - Pa3BUTHE y CTYAEHTOB HAaBBIKOB pabOThl C M3MEPUTEIIbHBIMU
npubopaMy U OCBOEHHE IMOJAXO0B K BHIOOPY METOAOB U CPEACTB M3MEPEHUN Ui MOCTABICHHBIX

HU3MCPUTCIIbHBIX 3a/1a4.

OOydeHne 1O JUCIUIUIMHE

«Metoagsl u

dbopMupoBaHUe y 00Y4arOIUXCS CIEAYIOIUX KOMITETECHIUI:

cpencTaa

WU3MEPEHUI»

Kon u nHaumenoBanue
KOMIIEeTEeHIINIi

HNHIuKaTOPHI 10CTHKEHUS
KOMIIETEHITUH

HauMenoBanue nmoxasareJs
OLICHNBAaHUSA

OIIK-1. Crocoben
HCIIOJIB30BATh [TOJI0KEHU,
3aKOHBI 1 METOObI
€CTECTBEHHBIX HAYK U
MaTeMaTUuKM 151 pCIHeHI/IFI
3a]a4 HHKEHEPHOM
NEeATEIBHOCTH

HOIIK-1.1 ITonumaer
(dyH1aMeHTaIbHbBIE 3aKOHBI
MIPUPOJIBI; OCHOBHBIC
(dbuzmveckue u
MaTEeMaTHYECKHE METO/IbI
HaKOIUICHUS, TIepelavuu U
00paboTku MHPOPMALTUH;
NOIIK-1.2 [Ipumensier
(u3nUecKre 3aKOHbI H
MaTeMaTH4YeCKHe METOJIbI JIJIs
pereHus 3a1a4
TEOPETHUYECKOT0 U
MPUKIIAIHOTO XapaKTepa;
HOIIK-1.3 Ucnonb3yeT
3HAHUS €CTECTBEHHBIX HAYK U
MaTEMaTHKH TIPH PEIICHUU
MPAKTUYECKHX 3a]1a4.

3HaTh:

OCHOBHBIE METPOJIOTUYECKUE
npaBuja, HOPMBI U
TpeOoBaHUS,
(dbyHIaMEHTaIbHBIEC 3aKOHBI
MIPUPO/IbI; OCHOBHBIE
¢duznueckue u
MaTeMaTHUYECKUE METOIbI
HAKOIUJICHHUS, TIEpeIavun U
00paboTku nHpopmMaIuy B
00J1aCTH METPOJIOTUH U
MU3MEPUTEIbHON TEXHUKU
Ymersn: Mcnonb30BaTh
HOpPMATHBHEIE MTPABOBBIC
JIOKYMEHTBI, 00pabaThIBaTh
pe3yJIbTaThl U3MEPEHUI U
OLIEHUBATh MOTPELTHOCTH
U3MEepeHUil, BHIOUpATh
CpencTBa U3MEPEHUN IS
pelIeHNs] KOHKPETHOM 3a/1a4n
B IpoQecCHOHATBHOMN
NeSITeTbHOCTH, IPUMEHSITh
¢du3nueckre 3aKOHbI U
MaTeMaTHYECKNUE METOJIbI JIIst
peleHus 3aaa4
TEOPETUYECKOT0 U
MPUKJIATHOTO XapaKTepa
Baaners:

HaBBIKAMU 00Pa0bOTKU
OKCTIEPUMEHTAIBHBIX JTaHHBIX
U OLIEHKH TOYHOCTH
WU3MEPEHMM, OPraHu3aluu U
TUTAHUPOBAHUS KOHTPOJIS,
BbIOOPA TEXHUUECKOTO,
MaTeMaTH4eCKOro U
METPOJIOTHYECKOTO
o0ecrieyeHHnss KOHKPETHBIX
3ajad.

HaIpaBJICHO Ha




2 MecTO TUCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuiuinHa OTHOCUTCS K oOs3arenbHOM wactu Onoka bl «lucrummuabl (MOmynn)».

JlycuumuinHa HEMoCpeICTBEHHO CBsI3aHa CO CIEAYIOIMMU JUcUUIuIMHaMK U npaktukamu OOIT:

Jluneitnas anredpa;

Pagnomarepuaisl 1 paliOKOMIOHEHTHI;

PaguorexHuueckue cuCTeMb;

PaagnoTexHuueckue Lenu U CUTHabI,

TexHuueckue cpeacTBa aBTOMaTU3aLUY;

TexHuueckoe 00CIy’)KHUBaHUE U PEMOHT 00OPYOBaHUS;

DIIEKTPOTEXHUKA

3 CTpyKTypa u cofep:KaHHe TUCHUILTHHBI
OO61ast TpyA0€MKOCTh IUCHUIUIHHBI COCTaBisieT 3 3aueTHble enuHullbl (108 yaco).

3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTD
(mo popmam oOyueHus)

3.1.1 Ounas popma oOyueHus

Ne i/ . Koanuecro | CemecTpsl
Buj yueOHoii padoThI
4acoB 3
1 AyIMTOpHBbIE 3aHATHS o4 o4
B Tom uncne:
1.1 | Jlekium 36 36
1.2 | CemmuHapcKue/IpaKTHUECKUE 3aHATHUS
1.3 | JIabopaTopHble 3aHTUS 18 18
2 CamocrosiTejibHas paboTa o4 54
B ToM ynce:
2.1 PaGoTa ¢ KOHCIEKTOM JEKIUI 18 18
2.2 | lloarotoBka 0T4ETOB 1O J1A0OPATOPHBIM paboTam 18 18
2.3 IToaroroBka k nud.3auety 18 18
3 IIpome:kyTOUHAs aTTecTANMS Jud.3auer
3auet/aud.3a4et/sK3aMeH
Hroro 108 108




3.1.2 3aounas popma oOydeHUS

Ne i/ . KonuuectBo | CemecTpsl
Buj yueOHoi padoThI
4yacos 5)
1 AyauTOpHBbIE 3AHATHS 12 12
B ToM guce:
1.1 Jlexkuun 8 8
1.2 | CemuHapckue/paKTHUECKUE 3aHATUS
1.3 | JIaboparopHbie 3aHATHS 4 4
2 CamocTosiTe1bHast padoTa 96 96
B toMm uucne:
2.1 | Pabota ¢ KOHCIIEKTOM JICKI[HiA 32 32
2.2 | IloaroToBKa OTYETOB I10 JTAOOPATOPHBIM paboTam 32 32
2.3 | llogroroBka kx aud.3agery 32 32
3 IIpomexyTouHas aTTeCTALMSA
3auet/nud.3a4er/s3K3aMeH Hud.3auer
Hroro 108 108

3.2 TemaTuyecKuii MJIaH U3yYEeHUS TUCHUTLTHHBI

(mo dopmam oOyueHus)

3.2.1 Ounas popma oOyueHus

TpynoemkocTs, 4yac

AyautopHasi padora

Pazgeant/TeMbl
JAACHUATINHBI

Bcero
Jlexuun

CemuHapckue/

MPAKTUYECKHEC
3aHATHUS
JlaboparopHbie
3aHATHUS

[IpakTnueckas
MOJITOTOBKA

CamMocrosTeJibHAs

paGora

Pa3nen 1. Beegenune 18

(o]

o

oo

11

Tema 1. OcHOBHBIE TOHATHS, TEPMHUHBI
u onpeaeneHus. EnquHuist
¢usnueckux BenuunH. 3mepenue, 5
€ro OCHOBHBIE OTlepaIiy, 3JIEMEHThI
npouecca. OCHOBHBIE HTAITbI
U3MEPEHUN

1.2

Tema 2. Knnaccudukanus usMepeHui.
OO6nacTp ¥ BUJIBI U3MEPEHUH.
[TpuHIMIIBI, METOABI M1 METOUKHI
n3mepenuil. lllkanbr usmepenuit 2
N3mepuTenbHbIi CUTHAL,
Kiaccu(uKkanus, KBaHTOBaHHE,
JUCKPETU3ALMS

1.3

Tewma 3. [lorpemHocT cpeacTs u
pe3yIbTaTOB U3MEPEHU. 2
MeTtponornueckue XxapakTepUCTHKI




W3MEPUTENIBHBIX YCTPOUCTB,
CTpyKTypHBIE CXEMBI U
METPOJIOTHYECKUE XaPAKTEPUCTUKHU
HU3MCPUTCIIbHBIX CUCTCM. Haﬂe)KHOCTB
CPEACTB U3MEPEHHUI.

14

Tema 4. S3bIk MporpaMMHUpPOBaHUS
LD. ITporpammHuoe obecrieyeHue,
unrepdetic, Gynkuronan. [Iposepka
pabOThI CXEMBI C IOCIIEIOBATEIILHEIM,
napajvieIbHbIM U CMEIIAHHBIM
nonkiaoueHueM. [Iposepka paboTer
TalilMepoB, CYETYMKOB M KOMIIapaTopa

Pa3znes 2. MeToabl u cpeacTBa
H3MepPeHHs HeYIeKTPHYeCKHX
BEJIUYUH

32

16

14

2.1

Tema 1. JlaTuuku: IoHSATHE,
KJIAaCCU(UKALINS, XapaKTEPUCTUKH,
TpeOoBaHUs. DIECKTPOMEXAaHHICCKUE
KOHIICBBIC BHIKJIFOYATEIIN
XapaKTEPUCTUKHU, TPeOOBaHMUSI,
KOHCTPYKITHUAL.

2.2

Tema 2. UHyKTUBHBIE
OECKOHTAKTHBIC JaTYNKH: IPHHIIAT
NeUCTBUS, KOHCTPYKIMS, QYHKINU.
EMKoCTHBIE OECKOHTAKTHBIE JATYUKU:
IPUHIUN JEHCTBUS, KOHCTPYKIIMS,
THUIIBI, (PAKTOPBI BIAUSIONINE HA paboTy
JTATYMKOB.

2.3

Tema 3. ®oTodIEKTpUYECKUE
JTATYUKU: IPUHLIMI AEUCTBHS,
cucTeMbl OOHapyKeHUsl, (PaKTOPHI
BIIMSIIOIME HA PaboTYy.

VY IIbTpa3ByKOBBIC JATYUKH: TIPHHIIAT
NeNCTBUS, peKUMBI padOThI, (HaKTOPHI
BIUSIIOLINE HA paboTy

2.4

Tema 4. CucteMa TEXHHYECKOTO
3pEHHUSI KaK CPEJCTBA KOHTPOJIS:
MIPUHIHUIT JEHUCTBUS, 3JIEMEHTBI
CHCTEMEI,

2.5

Tema 5. Meroas! u cpencTsa
KOHTPOJISI IEPEMEILIEHUSI U CKOPOCTH.
OHKOJEPHI: BUABI U IPUHIIUIIBI
JENCTBUS, TaTYUKU CKOPOCTHU: BUJIBI U
IIPUHLIMIIBI IEHCTBUS

2.6

Tema 6. [IporpaMmmMupoBaHHE CUCTEMBI
ocssinieHus. [IporpammupoBanue
JcKajgaropa

Paspnen 3. U3mepenune napamerpos
NEePHOAUYECKHUX NIEKTPHUCCKHX
CHUTHAJIOB

28

16

3.1

Tema 1. MccnenoBanue Gpopmbl
curHasioB. KauecTBeHHas oneHka
¢dopMmbl curHana. Busl cpencts




U3MEpEeHUi, MPUMEHSIEMBIX NI
uccienoBaHusi OpMbl CUTHAJIOB

3.2

Tewma 2. U3mepenue ¢pa3oBoro casura.
Ocummtorpaduueckuii u
KOMIIEHCAI[MOHHBII METO/1bI
u3MepeHuit pazoBoro caBura.
Hudpossie hazomMeTpbl MTHOBEHHBIX U
CpeIHUX 3HAUCHUM.

3.3

Tema 3. I3mepeHue 4acToThl U
nepuoja. 3sMepeHnue 4actoTsl
OCIHUIUIOTPaAQUIECKUM METOIOM.
Pe3oHaHCHBIN METO U3MEPEHUS
YacTOTBHI.

3.4

Tema 4. [TporpammupoBanue
MHTEJUIEKTYaJIbHOI O pele
(YnpaBienue HarpeBaTeIsiMHU;
VYipaBneHue aCHHXPOHHBIM
nsurateneMm ;I'upiasHna Ynpasienue
JMHUEH OTKAaYKH BOA)

10

Paznen 4. Metoabl u cpeacraa
HU3MepPeHHs YIeKTPUYECKHX
BEJIUYUH

30

16

4.1

Tema 1. 3mepeHune 351eKTpU4eCKUX
BEJINYUH aHAJIOTOBBIMU
NEKTPOMEXAHNYECKUMU
U3MEpUTENIbHBIMUA IPUOOpaMu:
MarHUuTO3JIEKTPUYECKU,
JJIEKTPOMAarHUTHBIN,
3JIEKTPOCTATUYECKHUI U
JIEKTPOIMHAMUYECKUE MEXAHU3MBI.

4.2

Tewma 2. I3mepeHne napaMeTpoB
3JIEMEHTOB DJIEKTPUYECKUX LIETICH.
Merto BOJIbTMETpa-aMIIEpMETPA,
JJIEKTPOHHBIE OMMETPBI,
HU3MEPUTEIIBHBIE MOCTBI IIOCTOSIHHOTO
U NIEPEMEHHOT0 TOKA, PE30HAHCHBIN
METO

4.3

Tema 3. I3mepeHne cuiibl TOKa U
HaIpsKEHUS 3JIEKTPOMEXAHUYECKUMHU
npudopaMu. MarHuTo3JIeKTpUYECKue,
JJIEKTPOMArHUTHEIE,
JJIEKTPOAMHAMUYECKHE,
JJIEKTPOCTATUUYECKHUE,
BBIIIPSIMUTEIIBHBIE,
TEPMOIIEKTPUYECKUE TPUOOPHI.

4.4

Tewma 4. I[IporpammupoBanue
WHTEJUIEKTyalIbHOTO pene (CreTodop
CueTtunk UMIysbCOB. berymmii orons
[IpuroTtoBnenue cmecn)

10

Hroro

108

36

18

54




3.2.2 3aounas popma oOydeHUS

n/n

Pa3nennl/TeMbl
JUCHHUILIHHBI

TpynoemkocTh, yac

Bcero

AyauTopHasi pabora

Jlexuun

Cemunapckue/
MPAKTUYCCKHE

3aHATUA

JlaboparopHsble

3aHATUA

[IpakTnueckas

IoAroTOBKa

Pa3gea 1. Beeaenue

[

— | CamocTonATe IbHAS
paGora

11

Tema 1. OcHOBHBIE TOHATHS, TEPMHUHBI
u onpeneneHus. Enununb
($U3MYECKUX BEJTUYUH.

0,5

1.2

Tema 2. Kitaccudukanus n3MepeHun.
OO6nacTh ¥ BUIbI U3MEPEHUH.
[IpuHIUIIBI, METOJBI U METOAUKU
n3mepenuil. [llkanel nsmepenuit

0,5

13

Tema 3. [lorpemHocT cpeacTs u
PE3YJIBTaTOB U3MEPEHHI.
Mertponornueckue XapakTepUCTUKU
W3MEPUTEIIBHBIX YCTPOKCTB,

14

Tema 4. S3bIk TporpaMMupOBaHus
LD. IIporpammuoe obecrieueHue,
unTepdeiic, pynkunonain. [Iposepka
paboThI CXEMBI € IOCIIEI0BATENbHBIM,
napajieNIbHbIM U CMEIIaHHBIM
nojkatoueHueM. [Iposepka paboTel
TaliMepoB, CIETYNKOB U KOMIIapaTopa

Pasnen 2. MeToanb! U cpeacTBa
U3MepPeHHs HeYIEKTPUYECKHX
BeJIMYMH

31

26

2.1

Tema 1. JlaTuuku: moHsATHE,
KiaccuuKalus, XapakTepUCTUKH,
TpeOoBaHUs. DIEKTPOMEXAHUYECKUE
KOHIICBBIE BBIKJIFOUATEIIH
XapaKTEePUCTUKU, TpeOOBaHMUSI,
KOHCTPYKIHUS.

0,5

2.2

Tewma 2. UHnyKTUBHBIE
OECKOHTAKTHBIE TaTYUKHU: TPUHIIUTT
NENCTBUSI, KOHCTPYKIIUS, (DYHKITHH.
EMKOCTHBIE OECKOHTAKTHBIE JATYUKHA:
MPUHIIUI JEHCTBUS, KOHCTPYKIIUA,
THUIIBI, (PAKTOPHI BIAUSIONINE HA pa0OTy
TaTYUKOB.

2.3

Tema 3. ®oToOaNEKTpUYECKHE
JNATYUKU: IPUHIUI IeHCTBUS,
CUCTEMBI OOHapYXeHUsI, (PaKTOPbI
BIIMSIONINE HAa paboTy.

Y 1bTpa3ByKOBbIE JATUUKH: IPUHIUI




10

JENCTBUS, PEKUMBI padOTHI, (haKTOPHI
BIIMSIFOIIIME HA PA0OTy

2.4

Tema 4. CuctemMa TEXHHYECKOTO
3pEHUSI KaK CPEJICTBA KOHTPOJIS:
MIPUHIIUIT JEHCTBUS, 3JIEMEHTHI
CHCTEMBI,

0,5

2.5

Tema 5. MeTtozsl 1 cpencTBa
KOHTPOJISI IEpEMEIIEHUS U CKOPOCTH.
DHKOJIEphI: BUIBI U IPUHITUTIBI
JEUCTBUS, TATYMKUA CKOPOCTH: BUBI U
MIPUHIUIIBI IEUCTBUS

2.6

Tema 6. [IporpammupoBaHue CUCTEMBI
ocBsmieHus. [IporpaMmmupoBanme
ACKaJIaTopa

12

Paznen 3. U3mepenue napameTposn
MEePHOINYECKHUX IICKTPUYECKUX
CUT'HAJIOB

30

28

3.1

Tema 1. MccnenoBanue Gpopmbl
curraioB. KagecTBeHHas oleHKa
¢dopmel curHana. Bussr cpeacts
U3MEPEHUH, TPUMEHSIEMBIX IS
ucciiefoBaHus popMbI CUTHAJIOB

0,5

3.2

Tema 2. M3mepenue (a3oBoro caBura.
Ocuwnorpaguueckuii u
KOMIIEHCAI[MOHHBIN METO/IbI
u3MepeHuit pa3oBoro cBUra.
[Mudpossie pazoMeTpbl MTHOBEHHBIX U
CpPEIHUX 3HAYCHUMU.

3.3

Tewma 3. U3mepeHue 4acToTsl U
nepuoja. 3MepeHnne 4actoTsl
oCcHUILIOrpaUIECKUM METOAOM.
Pe3oHaHCHBIN MeTO U3MEPEHUS
YacTOTEI.

0,5

3.4

Tema 4. [IporpammupoBaHue
MHTEIUIEKTYaJIHbHOTO pelie
(Ynpaienue HarpeBaTesiMu;
VYnpaBieHue aCHHXPOHHBIM
nasuratenem ;I'upiasHna YnpasieHue
JMHHUEN OTKAaYKH BOA)

16

Pasnen 4. MeToanb! U cpeacTBa
U3MepeHHs YIeKTPHYECKHUX
BCJINYUNH

31

28

4.1

Tewma 1. 3mepenue 351eKTpruuecKux
BEJIMYHH aHAJIOTOBBIMHU
JJIEKTPOMEXaHUUECKUMU
M3MEPUTENIbHBIMU PUOOPAMU:
MarHUuTO3JIEKTPUYECKUH,
3JE€KTPOMAarHUTHBIN,
JJIEKTPOCTATUYECKUN U
JJIEKTPOIMHAMUYECKUE MEXAHU3MBI.

0,5

4.2

Tewma 2. U3mepenue napameTpoB
3JIEMEHTOB JIEKTPUUYECKUX IETEH.
MeTo]1 BOJIbTMETpa-aMIIepMETpPa,

0,5
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AEKTPOHHBIE OMMETPHI,
M3MEPUTENIbHBIE MOCTHI TOCTOSTHHOTO
U IEPEMEHHOTr0 TOKA, PE30HAHCHBIN
METOJL

Tema 3. U3mepenue cuiibl Toka U
HaMPSHKEHUS AJIEKTPOMEXaHUYECKUMHU
npubopamMu. MarHuTo3JeKTpUYECKUE,
AJEKTPOMAarHUTHBIE,
ANEKTPOAMHAMUYECKUE,
ANEKTPOCTATUYECKUE,
BBITIPSIMUTEIIBHBIC,
TEPMOIJIEKTPUUYECKUE TPUOOPHI.

Tema 4. [TporpammupoBanue
WHTEJUICKTyalIbHOTO pene (CreTodop
CueTunk UMIyJIbCOB. berymuii orous
[IpuroTtoBneHue cmecu)

4.3

4.4

Hroro | 108 8 4 96

3.3 Conep:xaHue TUCHUTLTAHBI

Pasznen 1. Beenenue

Tema 1. OcHOBHBIE MOHATHS, TEPMUHBI U omnpenesneHus. Enununsl Gu3nyeckux BeIUYuH.
W3mepeHue, ero OCHOBHbIE ONIEpaliii, 3JIEMEHTHI Iporecca. OCHOBHBIE ATalbl U3MEPEHUM

Tema 2. Knaccuduxauus uzmepenuit. O6xacte 1 Buabl u3MepeHuil. [IpuHIUIBI, METOBI U
metoauku u3mepenuid. Lllkansl n3mepennit I3MepuTenbHbIi CUTHAM, KITacCH(HUKAINs, KBAHTOBAHNUE,
JUCKPETU3ALIMS

Tema 3. IlorpemHocTu CpeacTB M pe3yiabTaToB HU3MepeHHil. MeTposoruueckue
XapaKTEPUCTUKU H3MEPUTENBHBIX YCTPOHCTB, CTpPYKTypHBIE CXE€MBl M METPOJIOTMYECKHE
XapaKTEepUCTHUKU U3MEPUTEIbHBIX cucTeM. HaiexHOCTh CpesiCTB M3MEPEHUI.

Pa3znen 2. Meroas! u cpeacTBa U3MEPEHUS HEDIIEKTPUUECKUX BEJIMUUH

Tema 1. Jlatuuku: TOHATHE, KJIAcCHU(PUKALUs, XapaKTEPUCTUKHU, TpeOOBaHUS.
DIeKTpOMEXaHUYECKHE KOHIIEBbIE BBIKIIIOUATENU: XapaKTePUCTUKHU, TPEOOBAHUS, KOHCTPYKIIHSL.

Tema 2. MHOykTHUBHBIE OECKOHTAKTHBIE JAATYMKU: NPUHLUIN JAEUCTBUSA, KOHCTPYKIUS,
¢ynkuuu. EMKoCTHBIE O€CKOHTAKTHBIE JATYMKH: IPUHIHI AEHCTBHSL, KOHCTPYKIIHSL, TUIIBL, (PAKTOPBHI
BIIUSIOLIME HAa pabOTy JaTYUKOB.

Tema 3. dorodnexTpuyeckue MAATYMKH: HPUHIUN JEHCTBUS, CUCTEMbl OOHApy)KEHUs,
(akTopbl BAUSIOUINE HA padoTy. YIIbTPa3BYKOBBIE TaTYUKHU: IPUHIINI IEHCTBUS, PEKUMBI pabOTHI,
(bakTOpsl BIUSAIOLINE HA paObOTy

Tema 4. CucremMa TEXHHMYECKOIO 3pEHHs KaK CpEICTBAa KOHTPOJSA: NMPHUHIMI JAEHCTBUSA,
AIIEMEHTBI CUCTEMBI,

Tema 5. MeTonpl U cpeacTBa KOHTPOJISI NMEPEMEIICHUS U CKOPOCTH. DHKOJEPBI: BHIBI U
IIPUHLIMIIBI IEHCTBUS, JaTYMKU CKOPOCTH: BUJIbI ¥ IPUHLIMIIBI IEHCTBUS

Paznen 3. I3mepenue napaMeTpoB NEPUOIUYECKUX IEKTPUUECKUX CUTHAIIOB

Tema 1. HccnenoBanue ¢opmbsl curnaioB. KauecTBeHHas oneHka Gopmbl curHana. Bujsl
CPEICTB U3MEPEHMH, TPUMEHSIEMBbIX JUISl UCCIeI0BaHusl (OPMbI CUTHAJIOB

Tema 2. M3mepenue ¢azoBoro casura. Ocummiorpadguyeckuii 1 KOMIEHCAIMOHHBIA METOIbI
u3MepeHuit gpazosoro casura. [{udposbie pazomMeTpbl MTHOBEHHBIX U CPETHUX 3HAUECHUH.

Tema 3. M3mepenue uacToThl M mepuoja. V3MepeHue 4acTOThl OCHMIUIOTpapUUEcKUM
MeTOJI0OM. Pe30HaHCHBIM METOT M3MEPEHMSI YaCTOTHI.

Pa3znen 4. Meroab! ¥ cpeacTBa U3MEPEHUS DIIEKTPUUECKUX BETUYNH

Tema 1. H3mepenue >JeKTpUUECKUX BEIMYMH aHAJIOTOBBIMHM 3JIEKTPOMEXaHUYECKUMU
U3MEPUTENIbHBIMU MPUOOpaMH: MarHUTOIEKTPUUECKUN, AIEKTPOMAarHUTHBIN, JJIEKTPOCTAaTUYECKUI
Y DJIEKTPOIMHAMUYECKHE MEXaHU3MBI.



12

Tema 2. 3MepeHne nmapaMeTpoB 3JIEMEHTOB JIEKTPUUYECKUX Lieneil. Meroa BoibTMETpa-
aMIICpMCTpa, 3JICKTPOHHBIC OMMCTPBI, U3BMCPUTCIILHBIC MOCTBI ITOCTOAHHOTO U NICPEMCHHOI'O TOKaA,
PE30HAHCHBII METO

Tema 3. M3mepeHue cHibl TOKAa W HANPSOHKCHUS SIIEKTPOMEXaHUYECKUMHU MPUOOpaMHU.
MarautosneKTpuueckue, dJIEKTPOMArHUTHBIC, JJIEKTPOJWHAMUYECKUE, DSJIEKTPOCTATHUYECKUE,
BBIIPSAMUTEIbHBIE, TEPMOIJIEKTPUUECKHUE TPUOOPHI.

3.4 TemaTnka cCeMUHAPCKUX/MIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTUICCKUEC 3aHATHS
HE TPeyCMOTPEHBI

3.4.2 JlabopaTopHbIe 3aHATHS

3.4.2.1. Ounas popma

JlaGopaTopHoe 3aHsitue 1. SI3pik mporpammupoBanus LD. Ilporpammuoe obecrieueHue,
unTepdeiic, Ppynknuonan. IIpoBepka pabOTBI CXEMBI C TIOCICIOBATCIBHBIM, MapajUICIbHBIM U
CMEIIaHHBIM MMOAKITIOYEHUEM.

JlabopaTtopHoe 3anstue 2. [IpoBepka paboThl TaHMEpPOB, CYETYMKOB M KOMIIapaTopa.

JIaboparopHoe 3anstue 3. [I[porpaMmmupoBaHie CUCTEMBI OCBSIIICHHUS.

JlabopaTtopHoe 3austue 4. [IporpammupoBanue padoThl ScKaiaTopa

Jlaboparopuoe 3anstue 5. [IporpaMMupoBaHue yrpaBieHHs] HarpeBaTeIsIMH; YIpPaBICHUS
ACHHXPOHHBIM JIBUTATEIIEM

Jlaboparopuoe 3anarue 6. [IporpamMmupoBaHue yHpaBlIeHUE MEPEKIIOYCHHEM THUPIISIHIIBI,
paboThI OEryIiero orus

JIaboparopHoe 3ansTue 7. [IporpammupoBanue paboTsl cBeTOQopa M CYETUNKA UMITYIIHCOB.

JlabopaTtopHoe 3anstue 8. [IporpamMmmupoBanue yrnpapieHue TUHUEH OTKAYKH BOJIbI

JIaboparopHoe 3ansTe 9. [IporpaMmmupoBaHue MPUTOTOBICHUS CMECU

3.4.2.1. 3aounas popma

JlaGoparopHoe 3anstue 1. S3pik mporpammupoBanust LD. Ilporpammnoe obecrieuenue,
untepdeiic, gynkiuonan. IIpoBepka paboThl CXE€MBI C MOCIEIOBATENbHBIM, MapajuIeIbHBIM U
CMCUIaHHBIM ITOAKIOYCHUEM, TaﬁMepOB, CUCTUHUKOB. HpOFpaMMI/IpOBaHI/Ie CHUCTEMBI OCBJIICHUA,
JcKaaTopa

JlaboparopHoe 3anstue 2. [IporpaMMupoBaHue yrpaBi€HHsI HarpeBaTeIsIMH; YIpPaBJICHUS
ACUHXPOHHBIM JIBUTaTeJeM, MEpeKIYeHUEM THUPIAHABI;, pPabdoThl Oerymero Oras, padoThl
CBGTO(‘bOpa " CUCTYMUKA UMITYJIBCOB, YIIPAaBJICHUC JIMHUEH OTKAYKH BOJEI, IPUT'OTOBJICHUSA CMECHU

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npenycMoTtpensl
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4 Y4yeOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecrievyeHne
4.1 HopmatusHblie 1oKyMeHTbI 1 'OCTsb1

1. TOCT P 51086-97 Jlatuuku u npeoOpazoBareny GU3NICCKUX BETUYHUH JJICKTPOHHBIE.
TepmuHbl 1 onpeneneHus

2.T'0OCT 14014-91  IIpubops! u npeoOpa3oBaTesn U3MEpUTENbHbIE IIU(PPOBLIE
HaIpspKeHHUs, TOKa, conpoTuBieHus. O0mmue TeXHuYeckre TpeOOBaHMSI M METOBI UCIIBITAHUH

3.TOCT 14265-79  IIpubopsbl 31€KTPOU3MEPHUTEIbHbBIE aHAIOTOBBIE KOHTAKTHBIE
npsMoro neiicteus. OOmye TEXHUIECKUE YCIOBHS

4.TOCT 30534-97 CpencrBa KOHTPOJISI U U3MEPEHUH JTMHEHHBIX M YTIIOBBIX Pa3MEPOB.
TpeOoBanus 6e30MaCHOCTH U METO/IbI UCIIBITAHUI

5.TOCT 27300-87  MudopmarmonHo-u3MepuTeNbHble cucteMbl. O0mme TpeboBaHms,
KOMIUIEKTHOCTbD U MPAaBHUJIa COCTABJICHUS SKCIUTyaTallMOHHON TOKYMEHTAIUN

6. 'OCT 22261-94 CpenctBa U3MEpEHUM FINEKTPUUECKUX U MArHUTHBIX BeauunH. O01ue
TEXHHUYECKHE YCIIOBHS

4.2 OcHOBHasI IUTEpaTypa

1. I'myxaHoB, A. A. MeTobI U cpeicTBa U3MEPEHHIA, UCTIBITAHUI 1 KOHTPOJIS : yueOHOe
nocobue / A. A. I'myxanoB. — Apxanrensck : CADY, 2020. — 188 c. — ISBN 978-5-261-01462-
1. — Texcrt : anexkTpoHHbIH // JlaHb : aneKTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/226832

2. JlykbsiHOB, I'. H. CeHcopbl 1 JaTuyuky GU3NUECKUX BEIHUYUH : yaeObHoe mocoodue / I'. H.
JlykbsnoB. — Cankr-IlerepOypr : HUY UTMO, 2020. — 57 ¢. — Texkcr : snexkTpoHHbIH // Jlans :
aNeKTPOHHO-OMbOIHoTeynas cucrema. — URL: https://e.lanbook.com/book/190906

3. «lHanbirun, M. I'. ABTomMaTu3aius U3MepeHuid, KOHTpoJId U ucnbiTanuii / M. T
[Hanerun, . A. BaBumuH. — 2-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 172 ¢c. —
ISBN 978-5-507-46962-8. — TekcT : aneKTpoHHbIH // JIaHb : 31€eKTpOHHO-OMOINOTEeYHAas CUCTEMA.
— URL: https://e.lanbook.com/book/324995»

4.3 lonoTHUTEIbHAA JIUTEPATypa

1. I'myxaHoB, A. A. MeTobl U cpe/icTBa U3MEPEHUH, UCIIBITAHUIN U KOHTPOJIS : yueOHoe
nocooue / A. A. I'myxanoB. — Apxanrensck : CADY, 2020. — 188 ¢. — ISBN 978-5-261-01462-
1. — Texcrt : anexkTpoHHbIH // JlaHb : 3neKTpoHHO-OnbnuoTeuHas cucrema. — URL:
https://e.lanbook.com/book/226832

2. Jlemuna, JI. H. Metoap! u cpefcTBa U3MEPEHUH, UCIIBITAHUHA U KOHTPOJIA : ydeOHoe
nocoowue / JI. H. Jlemnra. — Mocksa : HUSAY MU®U, 2010. — 292 c. — ISBN 978-5-7262-1290-
6. — TexkcT : anekTpoHHbIH // JIaHb : anekTpoHHO-OubnuoTeyHas cucrema. — URL:
https://e.lanbook.com/book/75967

3. Ceprees, A. I'. Metpoorus, cTaHIapTU3aLU U CePTUPHUKALMS | yIeOHUK U
npakTukyMm Juist By30B / A. I'. Ceprees, B. B. Tepereps. — 4-e u3a., nepepa0. u non. — Mocksa :
WznatenbctBo FOpaiit, 2023. — 722 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-16051-2.
— Texct : anexTponnsklit // O6pazoBaTenbHas mwiatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/530350.

4. Kyxos, B. K. Metponorus. Teopust uamMepenuii : yuebHoe nocodue /ist By3oB / B.
K. XKykoB. — Mocksa : M3narensctBo HOpaiit, 2022. — 414 c. — (Briciiee obpa3zoBanue). —
ISBN 978-5-534-03865-1. — TekcT : anektpoHHbIH // O6pazoBaTenbHast miardopma FOpait
[caiit]. — URL.: https://urait.ru/bcode/490336.
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4.4 JnekTpoHHBIE 00pa3oBaTeIbHbIE Pecypchl

He npenycmotpeno

4.5 JIuueH3n0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreuenue

1. Microsoft-Office

2. Microsoft-Windows
3. ZEN-SOFTO01-V4 ZEN Support Software

4.6 CoBpeMeHHbIe MPO(hecCHOHANIbHbIE 0a3bI TaHHBIX U HHGOPMANIMOHHbIE
CIIPABOYHbIE CHCTEMBI

1.. Enunoe okHO ocTyna Kk o0pazoBarenbHbIM pecypcam DenepaibHblil mopTat
http://window.edu.ru

2. Hayunas snektponnast Oubnuoreka http://www.elibrary.ru

3. Poccwuiickas rocynapcrBenHas oudmmorexa http:// www.rsl.ru

4. DBC «YHuBepcuTeTcKast Oubimoreka ornain» https://biblioclub.ru/index.php

5 MarepuajbHO-TEXHHYECKOE 00ecrieueHue

1. KoMiiproTepHBIi KJ1acC ¢ IPeyCTaHOBIEHHBIM IPOTPaMMHBIM 00€CIICUEHUEM,
yKa3aHHbBIM B II. 4.5, MylbTUMeAUNHHOE 000py0BaHUE (ITPOEKTOP, NEPCOHATBHBIN KOMIBIOTEP
npernojaBaTes).

2. Aynutopus A JIEKLMOHHBIX, IPaKTHYECKUX 3aHATHIH. OOopyioBaHKE U annapaTypa:
ayJIUTOpHAs J10CKa, BO3MOKHOCTb MCIIOJIb30BAHUS MYJIbTUMEANIHOTO KOMILIEKCA.

3. Cnenuanu3upoBaHHas ayAUTOpUs A7 1abopaTopHbIX pabot. OOopyn0BaHUE U
amnmaparypa: ayIuTopHasi JocKa, KOMIUIEKC yueOHbIi 1adopatopHbiii KYJI-1, THTIOBOI KOMIUIEKT
yuebHoro obopynoBanus "Dnekrpuueckue annapatsl"; DA-HP. Pabouee MmecTo npenojaBaTens:
CTOJI, CTYIL

6 Mertoauyeckue peKOMeHIANNU

6.1 MeToanueckue peKOMeHIAMH IS IPeNnoaBaTeJisi 10 OPraHu3alnuu
00y4eHus1

Ha nepBoM 3aHATHM MO JUCHUIUIMHE HEOOXOJUMO O3HAKOMHUTH CTYIEHTOB C MOPSAJIKOM €€
u3yueHus (TemMaMu Kypca, hopMamMu 3aHITUH, TEKYIIEro U MPOMEKYTOUHOTO KOHTPOJIS), PACKPBITh
MECTO W POJIb THCUMIUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOE 3HAUYECHHE, TOBECTU IO CTYJICHTOB
TpeboBaHus K (hopMe OTYETHOCTH W TNPHUMEHEHUS BUIOB KOHTpOJs. Belmarorcs 3amanus mis
MOJATOTOBKU K TaOOPATOPHBIM 3aHATHSIM.

IIpu moaroroBke K 1a60paToOpHBIM paboTaM MO MepeuHI0 OOBIBIEHHBIX TEM MPEIO01aBaATEII0
HEO0OXOUMO YTOYHHUTH IJIaH UX MPOBENEHUs, MPOIYyMaTh (GOPMYIUPOBKHU U COAEpKaHUE yUEeOHBIX
BOIIPOCOB, BHIHOCHMBIX Ha 00CY)KJI€HHE, 03HAKOMUTbHCA C IIEPEUHEM TEMAaTUYECKHX BOIIPOCOB.

B xone pabGoThl BO BCTYNMTEIHHOM CJOBE PACKPBITh MPAKTHUECKYH) 3HAYHMMOCTH TEMbI
paboThI, ONpPEeAETUTD MOPAIAOK €€ MPOBEIEHUs, BpeMs Ha 00CYKJIeHHE KaX10Tr0 y4eOHOro BOIpoca.
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[Tpumensist GpOHTANBHBIN OMTPOC 1aTh BO3MOYKHOCTD BBICTYIIUTH BCEM CTYACHTAaM, IPUCYTCTBYIOLIIHM
Ha 3aHATHU.

B 3akmounTenbHOM yacTu pabOTHI ClielyeT HOABECTH €€ UTOTH: JaTh OLIEHKY BBICTYIUICHHH
KaXJIOTO CTYJICHTa M Y4e€OHOH IpyMIIbI B 1IEJIOM. PaCKPHITh MOIOKUTENBHBIE CTOPOHBI U HEIOCTATKH
NpOBEJCHHON JTabopaTopHO paboTbl. OTBETHTH HAa BONPOCH! CTYJACHTOB. BbImarh 3amanus i
CaMOCTOSATENILHON pabOoThI IO MOATOTOBKE K CIIEYIOIIEMY 3aHSTHUIO.

Meroauka npenosaBaHus JUCHUILTHHBL «MEeTOIbl U CPeICTBA U3MEPEHUI» U pean3arus
KOMIIETEHTHOCTHOTO TOJX0/a B U3JIOKEHUM M BOCIPHUATHU MaTepuajia IpeaycMaTpuBaeT
UCTIONIb30BAHUE CIICAYIOIINX AaKTUBHBIX W HMHTEPAKTHBHBIX (OPM IPOBENCHHS TPYMIOBBIX,
WH/IMBUYAIbHBIX, AyAUTOPHBIX 3aHATHH B COYETAHHMH C BHEAYIUTOPHOH pPabOTON C LENbIO
dopMupoBaHus U Pa3BUTHS NPOPECCHOHATBHBIX HABBIKOB 00YUJarOIINXCS:

— 3aIUTa U UHIUBUAYAIEHOE 00CYKIEHUE BBITOIHIEMBIX JIAOOPATOPHBIX PadoT;

— TEXHOJIOTUH aHAJIM3a CUTYaIMi ISl aKTHBHOTO 00YyUeHHSI, KOTOPBIE TIO3BOJISIIOT CTYICHTaM
COCIMHUTH TEOPHIO M MIPAKTHUKY, IPEICTABUTH IPUMEPHI IPUHUMAECMBIX PEIICHUN U UX TIOCJIECTBUH,
JIEMOHCTPUPOBATH PA3IMYHBIE IO3UIMHU, (POPMUPOBATH HABBIKU OLIEHKH aJIbTEPHATHBHBIX BAPUAHTOB
B BEPOSITHOCTHBIX YCIOBUSX.

OOy4eHune 1Mo AUCHUIUIMHE BEAETCS C MPUMEHEHUEM TPaJUIMOHHBIX TOTOKOBO-TPYIIIOBBIX
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHBIX TeXHONIOTUH. [lpu ocymecTBieHun 00pa3oBaTeIbLHOTO
nporecca Mo JUCHUIUIMHE UCTIONB3YIOTCS cleayonre HHHOpMalnOHHO-TeIeKOMMYHUKAI[HOHHbIE
TEXHOJIOTUH: MPE3CHTAUH ¢ TIPUMEHEHHUEM MPOEKTOpa U rporpammsl PowerPoint.

6.2 MeToanuecKkue YKa3aHHs JJisl 00y4alOUXCsl M0 OCBOEHHIO THCIHTLITHHBI

CamocTosTenbHast paboTa CTYZACHTOB HalpaBlieHa Ha PEIIeHUE CICAYIOMINX 3aau:

CamocrosiTennpHasi paboTa SBISICTCS OJHMM U3 BHUAOB yueOHBbIX 3aHsTui. Llens
CaMOCTOSITENIbHON paboThl — MPAKTUYECKOE CAMOCTOSITENIbHOE MOJNy4yeHHE CTYIECHTaMH HABBIKOB
paboThl B MpOrpaMMe MaTeMaTHIECKOTO MOJCIIUPOBAHNUS, PACCMATPUBAEMBIX B MPOIIECCE U3YUCHHUS
JUACLUIUIUHBI.

AyauTopHasi caMOCTOsITeIbHAsE paboTa Mo AUCIIUIUIMHE BBIMOTHAETCS Ha YIEOHBIX 3aHATUSIX
IO/ HEMOCPEACTBEHHBIM PYKOBOCTBOM IIPEIIOAaBATENS U 10 €r0 3aJaHHUI0.

Breaynuropnas camocrtosiTenbHas paboTa  BBIMONHSAETCS CTYACHTOM TI0  3aJaHHIO0
mpenoaaBarens, Ho 6e3 ero HemoCPeACTBEHHOTO Y4aCTHsl.

3adauu camocmosamenvHou padomosl cmyoenma:

- pa3BHUTHE HABBIKOB CAMOCTOSTCIILHOW yUeOHOU paboOThI;

- OCBOCHHE COJICPKaHUS IUCIUTUINHBI,

- yrinyOneHne coiepskaHusl 1 OCO3HAHUE OCHOBHBIX TIOHSATHI TUCITUTUINHBL,

- HCIIOJIb30BaHNE MaTepualia, COOPaHHOTO U MOJYYEHHOTO B XOJIC CAMOCTOSITEIbHBIX 3aHITHIA
Ut 3P PEKTUBHOM MOATOTOBKHU K K3aMEHY.

Buowi éneayoumopnoii camocmoamenvnoi pabomel:

- CaMOCTOSITEIbHOE U3YyYEHHE OT/IEIbHBIX TEM JUCLUIUIMHBI;

- IOATOTOBKA K TAOOPAaTOPHBIM 3aHITHSIM,

- 0(hOpMJIEHHE OTUETOB IO BBIIIOJHEHHBIM J1a00paTOPHBIM PadOTaM U MOJArOTOBKA K UX 3aIUTE;

J1J1 BBINOJIHEHUS JH000Tr0 BUa CaMOCTOSATENbHON pabOThl HEOOXOMMO MPOUTH CIEAYIOIIHNE
STaIbI:

- OIpeesIeHUE 1IeJIM CaMOCTOSTEIbHON padoThI;

- KOHKpEeTHU3aIus TI03HABATEIILHON 3a1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSATEIHHON padoTe;

- BBIOOp aJIEKBATHOTO crioco0a IeHCTBUS, BEAYILEro K PeIIEHUIO 3a1auu;

- IJTAaHUPOBaHKE PAbOTHI (CAMOCTOSATEIHHOMN HITH C TIOMOIIBIO TIPETIOIaBaTeNs ) Ha/l 3a/IaHUEM;
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- OCYILIECTBJICHHE B IPOIIECCE BHITIOIHEHUS] CAMOCTOATEIILHOW PabOThI CAMOKOHTPOJIS

(TPOMEKYTOYHOTO M KOHEYHOT'0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BHITIOJIHEHUS PabOTHI;

- pedrexcus;

- Ipe3eHTaIus paboThl.

7/ MoHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI H OLEHUBAHMS Pe3yJbTATOB 00y4eHUs!

B mpouecce 00yueHUsT HCMOIB3YIOTCS CIEAYIOLIUE OLEHOYHBIE (DOPMBI CAMOCTOSATEIHHON
paboThl CTYIEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIErO0 KOHTPOJSl YCIIEBAEMOCTH U MPOMEXKYTOUHBIX

aTTeCcTallui:

- 3aIUTa JIA0OPaTOPHBIX padoT;
- ¢ depeHIIPOBAHHBIN 3a4eT.

OHGHO‘-IHI)IG CpeacTBa TCKyICIro KOHTPOJIA YCIICBACMOCTH BKIIIOYAIOT KOHTPOJIBHBIC 3aJaHUA

110 JJaGOpaTOpHBIM paboTaM MHANBUAYAIBHO Ul KQKI0r0 00yJaromerocs.
B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI (MOAYIIS) (POPMHUPYIOTCS CIAEAYIOLME KOMIETEHIIUN

Ko
A HanmeHoBaHHe KOMIIETEHIIMU BHIMYCKHUKA
KOMIIETeHUHU
OIMK-1 Croco0eH UCHoIb30BaTh MOJ0KEHNS, 3aKOHBI U METOBI €CTECTBEHHBIX
' HayK ¥ MaTeMaTUKHU Ui PEIIeHus 3a/1a4 UHKEHEPHOH 1eATeIbHOCTH

7.2 lIkana u KPUTEPUU OLEHMBAHUS Pe3yabTATOB 00y4eHH S

IlokazaTeneM olieHMBaHUS KOMIIETCHIIMI Ha PAa3JIMYHBIX 3TAllaX UX (I)OpMI/IpOBaHI/IH SABJIACTCA

JOCTHXKEHNE 00yJarolUMHUCA MIIIaHUPYEMBIX PE3YJIbTaTOB 00YUYEHHS 110 AUCIUIIIMHE (MOIYIIIO).

Kputepun oneHuBanus
IMoka3zaTean 2 3 4 5
He 3auteno 3auTeHo
3HaTh: OO6yygarommiics OOGyuatouuiicst OO6yyaromuiics OGyuarouuiics
OcHOBHBIE JEMOHCTPHUPYET JIEMOHCTPHPYET JEMOHCTPHUPYET JIEMOHCTPHPYET
METPOJIOTHYECKHE TIOJTHOE OTCYTCTBHE | HEMOJHOE YaCTHIHOE TIOJTHOE
IIpaBuJIa, HOPMBI U WJIN HEJIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
TpeboBaHus, COOTBETCTBHE CJICIYIONINX 3HAHUN: | CIIEAYIOIINX 3HAHUM: | CIEAYIONINX 3HAHHMU!
(dyH/IaMeHTaIbHbIE cienyromux 3HaHui: | OCHOBHBIC OcHOBHbIE OcHOBHBIE
3aKOHBI TIPUPOJIBI; OcHOBHbIE METPOJIOTHYECKHE METPOJIOTHYECKHE METPOJIOTHYECKHE
OCHOBHBIE METPOJIOTHYECKHE npaBmiIa, HOPMBI U IIpaBuJIa, HOPMBI U IpaBuJIa, HOPMBI U
¢usngeckne u NIpaBuJia, HOPMBI U TpeOoBaHuS, TpeGoBaHus, TpeOoBaHuS,
MaTeMaTU4ECKUe TpeGoBaHus, (hyHIaMeHTaIbHBIE (yHIaMeHTaJIbHBIC (dbyHIaMeHTaIbHBIE
METOJBI (yHIaMeHTaJIbHBIC 3aKOHBI [IPUPOJIBI; 3aKOHBI IPUPO/IBI; 3aKOHBI IPUPO/IbI;
HAKOIUJICHHUS, 3aKOHBI TIPUPOJIBI; OCHOBHEBIE OCHOBHEIE OCHOBHBIE
nepenayu u OCHOBHBIE (uzngeckne u ¢usngeckne u ¢usngeckne u
00paboTkH ¢dusnyeckue u MaTeMaTHYecKHe MaTeMaTH4ecKHe MaTeMaTH4ecKHe
nHdopmanum B MaTeMaTH4ecKHe METOJIBI METOJIBI METOJIBI
obmactn METOJIBI HaKOIUICHNS, HaKOIUICHHS, HaKOIUICHHS,
METPOJIOTHH U HaKOIUICHHS, nepenadyu u repeiadn u nepesauu u
nepeaav u 00paboTku 00paboTku 00paboTkH
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U3MEPUTENIBHON 00paboTku nHdopmanuu B nHdopmanuu B nHdopmanuu B
TEXHHUKH nHdopmanuu B obnacti obyactu obnactu
obyactu METpOJIOTUH U METPOJIOTUH U METPOJIOTHH U
METPOJIOTHH U N3MEPHUTEIBLHOM HU3MEPUTEITEHON N3MEPHUTEIBHOM
N3MEPUTEINBHOMN TEXHHUKH TEXHHUKH TEXHHUKH
TEXHUKA JHormyckarorcst Hormyckatorcst CBoboxHO
3HA4YNTEIIbHBIC HE3HAYUTEIIbHbIC orepupyer
OIINOKH, OIITNOKH, IpHOOPETEHHBIMHU
MPOSIBIISIETCS HETOYHOCTH, 3HaHMSAMH.
HEJIOCTATOYHOCTh 3aTpyJHEHUS IPU
3HAHMH, 1O PARY AQHAITUTHYECKUX
roKasaTesei, onepanusx.
oby4aromuics
UCTIBITBIBAET
3HAYUTEIbHBIC
3aTpyIHEHUS MIPU
OTIEpPUPOBAHUH
3HAHMUAMH IPU UX
MIepeHOCce Ha HOBBIC
CHUTYaIHH.
YMmerb: OOyuaromumiicst He OO0yuaromuiics OObyuarommiics OO0y4atonruiics
Hcnons3oBaTh YMEeT WiIn B JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPUPYET
HOpPMaTHBHBIE HEO0CTaTOYHOU HETIOIHOE YaCTUYHOE HOJIHOE
IIPaBOBBIE CTETICHH yMEeT: COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
JOKYMEHTHI, Hcnonp3oBath CIETYIOUINX CIIEAYIOIINX CIIEAYIOLIUX
o0OpabaTbIBaTh HOpPMaTUBHBIE YMEHHUIA: YMEHUM: YMEHHUIA:
pe3ynbTaThl IIPaBOBLIE Ucnonw3zoBarh Hcnonws3oBaTh Hcnonw3oBath
U3MepeHui u JOKYMEHTBI, HOPMaTHBHBIE HOPMAaTHBHbIE HOpPMaTHBHBIE
OILICHUBATh 00pabaTbIBaTh MIPaBOBEIE TIPaBOBBIC IIPaBOBBIC
MIOTPEITHOCTH PpE3yIbTaTHI JIOKyMEHTHI, JOKYMEHTEI, JIOKyMEHTBI,
HU3MEpeHHii, U3MEpeHuil u 00OpabaTtbIBaTh o0OpabartbIBaTh 00OpabaTrIBaTh
BBIOMpATh CPEJCTBA | OLCHUBATH Pe3yNbTaThI Ppe3ybTaTh PE3yNBTaThI
HU3MEpEeHun st MOTPELIHOCTH HU3MEpEHUH U HU3MEpPEHUN U HU3MEpEeHuil u
pereHus U3MEpPEeHHil, OLICHUBATh OLICHUBATh OLICHHMBATh
KOHKPETHOH 3a/1a4il | BBIOMPATh CPEJCTBA | MOTPEUIHOCTH HOTPEIIHOCTH MOTPEIIHOCTH
B U3MEPEHUH IS HU3MEpEHUH, HU3MEpPEHUH, U3MEpEeHuH,

poeCCHOHATBHOMI
JIeSATELHOCTH,
MIPUMEHATH
(bu3HIECKHE 3aKOHBI
M MaTeMaTHYECKHE
METOIBI ISt
penreHus 3a1aq
TEOPETHYECKOTO
TIPUKIITHOTO
xapakrepa.

peleHus
KOHKpPETHOM 3a/1auu
B
po¢eCCHOHATBHOM
JIESITENIbHOCTH,
MIPUMEHSTD
(u3nIecKue 3aKOHBI
U MaTeMaTH4YeCKue
METO/bI ISt
peleHus 3aaa4
TEOPETUUECKOTO U
TIPUKJIATHOTO
xapakrepa.

BBIOMpATH CpecTBa
U3MEpEHUN AJid
peueHus
KOHKPETHOH 3a/1a4n
B
npogeccHoHaTbHOM
NIESITeTbHOCTH,
MIPUMEHSTD
(huznveckue 3aKOHbI
1 MaTeMaTU4eCKue
METOBI JJIs1
penieHus 3anaq
TEOPETUIECKOTO U
MPUKIIATHOTO
xapakrepa.
Homyckatorcs
3HAYHUTEIILHBIC
OINNOKH,
MPOSBIISETCS
HEJ0CTaTOYHOCTD
YMEHHU, 110 psALy
ToKazaTeseH,
obydarommuics
UCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyAHEHUS IpU

BBIOMpATh CpPelICTBA
MU3MEPEHUH i
petieHus
KOHKpETHOM 3aJ1auu
B
po¢eCCHOHATBHOM
JIeATeIIbHOCTH,
MIPUMEHSTD
(u3nIecKre 3aKOHBI
Y MaTeMaTUIECKUe
METOJIBI JIS
pelIeHus 3a1aq
TEOPETUIECKOTO U
TIPUKJIATHOTO
xapakrtepa.

‘YMeHHs OCBOCHBI,
HO JIOIYCKaIOTCSI
HE3HAYUTEIIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS TIPH
AHATUTUYECKUX
oTepanusix,
NIEpEHOCce YMEHUN Ha
HOBBIE,

BBIOMpATH CpeCTBA
U3MEpEHUN AJis
penieHus
KOHKPETHOM 3aJjauu
B
npogeCCHOHATBHOM
JIeSITSIILHOCTH,
MIPUMEHSITD
(u3nIecKue 3aKOHBI
1 MaTEeMaTUYECKUE
METOBI JIJIs
penieHus 3anaq
TEOPETUIECKOTO U
TIPUKIIATHOTO
xapakrepa.
CB0001HO
onepupyer
IPUOOPETEHHBIMHU
YMEHUSIMH,
MIPUMEHSIET UX B
CUTYaIUsAX
MOBBIICHHON
CJIO)KHOCTH.
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OIIEpUPOBAHUH HecTaHJapTHbIE
YMEHUSIMH TIPH X CHUTYaIHH.
MepeHoce Ha HOBBIC
CHUTYaIIH.
Baapers: OOyuatromuiicst He OO6yuaromuiics B OOyyaromuiics OO0yuaromuiics B
HaBpikamu BJIAJICET WU B HEJIOCTaTOYHOH YaCTHUYHO BIANEET - | IOJHOM 00BbeMe
00paboTkH HEJOCTaTOYHOH CTCIICHH BIIaJCeT: - HaBBIKaMH BIIAJICCT: -
9KCIICPUMEHTAIBHBIX | CTCIICHH BIIAJIEET - Meromamu 00paboTKH HaBBIKaMH
JAHHBIX ¥ OIICHKU HaBBIKAMHU 00paboTkn SKCIEPUMEHTANBHBIX | 00pabOTKH
TOYHOCTH 00paboTKH IKCHEPUMEHTANBHBIX | JaHHBIX U OLICHKH IKCIIEPUMEHTAIBHBIX
U3MEpeHHH, 9KCIICPUMEHTAIBHBIX | JTaHHBIX M OLICHKH TOYHOCTH JaHHBIX U OLICHKH
OpraHu3aluy U JIAHHBIX ¥ OLICHKH TOYHOCTH H3MepeHui, TOYHOCTH
TUITAHUPOBAHUS TOYHOCTH M3MEpEHU, OpraHM3aIid 1 n3MepeHui,
KOHTpOJIsI, BEIOOpa U3MepeHui, OpraHu3aIiy U TUIAHUPOBAHUS OpraHHu3aly U
TEXHUYECKOTO, OpraHM3aIyd 1 TUIAaHUPOBAHUS KOHTpOJIsI, BEIOOpa TUTAaHUPOBAHUS
MaTeMaTUYeCKOTro U | IJIaHUPOBAHUS KOHTPOJIsI, BBIOOpa TEXHHYECKOTO, KOHTPOJIsI, BBIOOpa
METPOJIOTHYECKOTO KOHTpOJISI, BEIOOpa TEXHUYECKOTO, MaTeMaTH4eCKOrO U | TEXHHYECKOTO,
obecrieyeHus TEXHUYECKOTO, MaTeMaTHYeCKOro H | METPOJIOTHYECKOro MaTeMaTHIECKOro 1
KOHKPETHBIX 3aJ1a4. | MAaTEMAaTHYECKOrO U | METPOJIOTHYECKOro o0ecredeHus METPOJIOTHYECKOTO
METPOJIOTUYECKOTO obecredeHns KOHKPETHBIX 3a/1ad. | oOecreueHus
o0ecreueHus KOHKDPETHBIX 3a1a4. | HaBbIku OCBOCHHBI, KOHKDPETHBIX 3a1a4.
KOHKpPETHBIX 3a1ad. | OOywarommiics HO JIOIYCKAITCs CBoboxHO
UCIBITHIBACT HC3HAYHUTCJIBHBIC MIPUMEHACT
3HAYUTCIIbHBIC OH_II/I6KI/I, TMOJIYYCHHBIC
3aTpYyAHCHUA TTPU HCTOYHOCTH, HaBBIKW B CUTyallUAX
IIPUMEHEHUHN 3aTPYyAHEHUs IIpU HOBBIIICHHOU
HaBBIKOB B HOBBIX AHAJIUTHYCCKHUX CJIO’KHOCTH.
CUTyalusx. ornepanuiax,
NepeHoce yMEHHUH Ha
HOBBIE,
HECTaHIapTHBIC
CHTYallUH.

IIIxana oneHUBaAHUA NPOMEKYTOYHOH aTTecTalUu: JH(pPepeHIUPOBAHHBIH 324€eT

IIIxana oneHUBaHUSI

Omnucanue

OTJIINYHO

BrimonHeHs! Bce BBl yueOHON paboThl, IPEAYCMOTPEHHBIE YUEOHBIM
wi1aHoM. CTyZneHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, YMEHHH,
HABBIKOB MPHUBEACHHBIM B TaOJMIaX IOKa3aTenasiM, OIepUupyer
nprOOpPETEeHHBIMU 3HAHUSIMU, YMEHUSIMH, HABBIKAMH, IPUMEHSET UX B
CUTYallUsX TOBBIIIEHHON CII0)KHOCTH, HE WCIBITHIBACT 3aTPYAHEHUN
IIPY aHAJIUTHYECKUX OIEpalusix, NEPEeHOCe 3HAHUUM M yYMEHMHM Ha
HOBBIE, HECTAHJAPTHbIE CUTYAIIUH.

Xopomo

Beinonnens! Bce BUIBI yueOHOM paboThl, MPeyCMOTPEHHBIE yUEOHBIM
w1aHoM. CTyZIeHT J€MOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB ITPUBEICHHBIM B TA0JIUIaX [MOKa3aTesIM, ONIEpUPYET
nprOOpPETeHHBIMU 3HAHUSIMH, YMEHUSMH, HABBIKAMH, TIPAMEHSET UX B
CUTyallUsX TOBBIIIEHHON cioxHOCTU. Ilpm sToM Moryr OBITH
JIOTTYIIIEHbI HE3HAYUTENbHbIE OLINOKH, HETOYHOCTH, 3aTPYAHEHUS TIPU
AQHAINTUYECKUX ONEpaluaX, IEpeHOCe 3HAHUM U yMEHUN Ha HOBBIE,
HECTaHJIaPTHbHIE CUTYAIIHH.

YILOBJ'ICTBOpI/ITCJ'ILHO

Beinonnens! Bce BUBI yueOHOM paboThl, MPeyCMOTPEHHBIE yUEeOHBIM
w1aHoM. CTyJIeHT JAEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB MpPHUBEICHHBIM B TaOMUIaX IOKa3aTelsM,
JOTTYCKAlOTCA 3HAYUTENIbHbIE OMIMOKH, MPOSBISETCS OTCYTCTBUE
3HAHWH, YMEHUH, HABBIKOB M0 Psi/ly MOKa3aTeseH, CTYIEHT UCTIBITHIBAET
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3HAYUTENIbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHUSAMU U
YMEHUSIMHU NIPU UX NIEPEHOCE HA HOBBIE CUTYAIUH.

HeynosnersopurenbHo

He BemonHen oauH wuinum  Oonee BHUIOB  Y4eOHOW  pabOTHI,
MPEIyCMOTPEHHBIX Yy4eOHBIM IIaHOM. CTyIeHT JEMOHCTPUPYET
MOJIHO€ OTCYTCTBHE WJIM HEJIOCTATOYHOE COOTBETCTBHE 3HAHHM,
YMCHHI, HaBBIKOB MPHUBEACHHBIM B TaOlMIaX [OKa3aTessiM,
JIOTIYCKAIOTCS 3HAYUTENIbHBIC OIMMOKH, TPOSBISAECTCS OTCYTCTBHE
3HaHUM, YMEHUM, HaBBIKOB I10 PsAY ITOKA3aTEJIEH, CTYJACHT HE MOXKET
OTIEpPUPOBATh 3HAHUSAMU W YMEHHUSIMU IIPU HX IEPEHOCE Ha HOBBIC
CUTYaIIUU.

HIkana oueHMBAHUS TEKYLIEr0 KOHTPOJISA:

Haumenosanue
KOHTPOJIS pe3yJIbTaTOB [Ikana orleHUBaHUS Omnwucanue
oOyueHus
3aureno: O0yyaromuics K nmpouenype 3amuTsl
CaMOCTOSITENIbHO U BEPHO OTBETHJI | JIAOOpaTOpHOU pabOThI
Ha 2 3a/1aHHBIX BOIPOcoB. [Ipu JIOITYCKAIOTCS CTYACHTHI,
3TOM YBEPEHHO, JIOTHYHO, KOTOPbIE BBIIOJIHUIIM padoTy,
HOCJIEI0BATENbHO U 0(OpMUIIH B COOTBETCTBUU C
apryMeHTHPOBAHO M3JIaray CBOe TpeOOBAHUAMH OTYET O
Beinonuenue u 3amura .
. pelieHue, UCIoNb3ys nabopaTtopHoi pabote u
nmabopaTopHOi paboThI
npodeCCuOHATBLHBIE TEPMHUHBI U MPEJOCTaBHIIIN €TO0 K 3aIlHTe.
TIOHATHSI. [Tpornemypa 3amuThl MPOXOIUT B
He 3aureno: O6yuarommuiicst ¢dbopme ycTHOTO ompoca
OTBETHJI MEHee YeM Ha 2 Kaxaoro cryaenra. CTyaeHTy
MOCTaBJIEHHBIX BOIPOCA. 3ajjaeTcs 2 BONpoca Ha TEMY
nabopaTopHOil paboTHI.

7.3 O1leHO4YHBbIE CpeCTBA

7.3.1 Texyuuit KOHTPOJIb

TunoBbie Bompock! ams 1abopaTopHoii paboTsl 1

1. Kakoro otrmmune Bxonos 10...13 ot 14...15

2. CKOIIbKO TaliMEepOB MOYKHO PEaIn30BaTh HA UCCIECAYEMOM perie

TumnoBbie BOMPOCH 715 TabopaTopHON paboTh 2
1. Uto o3HauaeT TepMHUH «paboune OUTHD)
2. Kakue pexxumMbl MOKET peaan3oBaTh TaliMep

Tumnossie Borpocs! A5 1abopaTopHON paboThI 3
1. Kakyro MakcuMasbHYIO 3aIepKKY BPEMEHN MOKHO 3a/1aTh HA TaliMepe
2. Yto obecnieunBaeT mapameTp A Ipu 3aJjaHUU Ha TaiiMepe U cueTdnke?
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TumnoBkie BOMPOCHI 1151 JTaOOpaTOpHOU paboThI 4
1. CKOJBKO CUETUHKOB MOKHO 33]1aTh Ha UCCIIEAyeMOM pere?
2. Uto obecnieunBaeT mapameTp R npu 3aannm Ha TalMepe U CUETUYHKE?

Tunossie BOMPOCHI 1S J1aOOPaTOPHOM pabOTHI 5
1. Kakyro MakcUMaJIbHYI0 YCTaBKY MOKHO 3a/1aTh CUETUUKY?
2. Kakoe MakcuMaabHOE YHCIIO MOCIE0BATENbHO COETMHEHHBIX KOHTAKTOB MOXKET OBITh B

nemnu PKC?

TumnoBbIe BOMPOCHI 1S TaOOpaTOpHOU pabOTHI 6
1. Kakue BuAbI TAliMEPOB MOXKHO 33/1aTh HA UCCIETYEMOM peie?
2.B uem otnuuue nporpamMmmupoBanus B Bujie PKC u B BUie 351eKTpruueckux cxem?

TumnoBkie BOMPOCH 1S TaOOpaTopHOU paboThI 7
1. Kakue BuJ1bI OGUTOB MOXKHO 3a/1aTh Ha UCCIIEyeMOM peie?
2.B yem otnmune s1361K0B iporpammupoBanus LD u FBD?

Tunosbie BOMPOCHI 1151 J1a0OpaTOPHOM pabOTHI 8
1. Kak M0>HO 3a1aTh reHepaTop UMITyJbca?

2. Kakoe MakcuMaabHOE YHMCIIO NMAPAJIJIENIbHBIX LEeNel MOXKHO 3a/1aTh?

7.3.2 IIpoMexyTOYHASE ATTECTALUSA

Bormpocsr 1uist 3adera:
OIIK-1. Cnioco0eH ucno/ib30BaTh MOJ10KeHHs, 3AKOHbI M METO/Abl €CTECTBEHHbIX HAYK U

MaAaTEMAaTHKU JISl pCIICHUS 3a1a1 mmcenepﬂoifl HECATCJIBbHOCTH

1. IloHATHS: aTUMK, YYBCTBUTEIbHBIN AIIEMEHT.

2. Kakue 3amaun BBITIOIHIET JAaTYUK?

3. OcHOBHBIE XapaKTEPUCTUKH (MTapaMeTPhl) TaTIYMKOB (PU3NIECKUX BEITHYMH.

4. Kakuie morpenHoCcTd BO3ZHUKAIOT TIPU U3MEPEHUU (PU3NYECKON BETUIMHBI JATIYUKOM?
5. B 4em cyTh MOHATHI: TOPOT pearupoBaHusl, TUCTEPE3NC, Pa3pelIaroias ClioCOOHOCTh

aTYNKOB?

6. Kinaccudukanus 1aT4uKkoB.

7. I'enepaTtopHsble U TapaMETPUYECKUE JATUNKU

8. JluHamMHuyecKHi U CTaTUYEeCKUi pexXxUM pabOThl JaTYHKOB

9. Kak BusieT 1aT4yuk Ha U3MepsieMbli OOBEKT?

10. O0bsicHUTE BIUSHUE BHEIIHUX YCIOBUMN, U3MEPUTEIHHOM anmaparypsl Ha MOTPEIIHOCTH

HN3MCPCHUA JaTUYUKOM

1%?

11. Yro onpeznenser NOrpeIHOCTh PE3UCTUBHBIX 1aTYUKOB?
12. Kakne naT4uky no3BOJISIOT U3MEpUTh nepeMenteHns ot 0,1 1o 10 MM ¢ morpemHocTso

13. Kak pa®oTaroT HHIYKTUBHBIE JATUUKH ITepeMeIeHus?

14. IIpuHUIMT pabOTHl EMKOCTHBIX JaTYUKOB IEPEMEIIECHUS

15. OcobeHHocTH paboThl ONTHYECKUX MOTYIIPOBOJHUKOBBIX JATYUKOB MIepEeMEIIECHUS
16. Kak QpyHKIIMOHUPYET JaTYUK YIIIOBBIX NEpeMeIeHui?

17. Yem ompenenseTcst ObICTPOJACHCTBHAE JATIYMKOB MTEPEMEIICHUS ?

18. Ykaxure npeumyiectsa AuddepeHnnanbHbIX JaTINKOB IepEMEIICHHS

19 TenszoanexTpuueckuil 3p¢GeKT B MOTYIPOBOTHUKAX

20. Kak paboTaroT U yCTpOEHBI MOJIYIIPOBOAHUKOBBIE TEH30JaTYHKHU?
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21. ITpe3odmexkTpuueckuii 3 ekt

22. Oco0eHHOCTH (PYHKIIMOHUPOBAHUS U KOHCTPYKIIUH MTbE302JICKTPUIECKUX TATYNKOB

23. OcoOeHHOCTH pabOThI JTEKTPOMEXAHUYECKHUX JTATUMKOB pacxoa

24. KoHCTpyKIIMHU TepMOIIap U 00JIaCTH IPUMEHEHUI?

25. B uem oTiIM4MA U IPEUMYILECTBA OECKOHTAKTHBIX METOJIOB U3MEPEHUS TEMIIEPATyphl OT
KOHTaKTHBIX ?

26. O0BbsICHUTE 3aBUCUMOCTb COIIPOTHBIICHHS ITOJYITPOBOHUKOB OT 1APaMETPOB CBETOBOTO
IIOTOKA

27. Kak paboTaroT u ycTpoeHbl (OTOPE3UCTOPHI?

28. OOBsSICHUTE IPUHLIUT PaObOTHI ONTHYECKOTO YHKOEPA.

29. O0bsicHUTE PUHLUI paObOTHl MHKPEMEHTAIBHOTO SHKOAEPA.

30. OOBsAcHUTE MPUHIUT PAOOTHI A0COTIOTHOTO IHKOIEPA.



