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PabGouas mporpamma paspaborana Ha ocHOBe DemepalibHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIApTa CpemaHero NpodeccHoHaTBLHOTO O00pa3oBaHUS IO
cnenuanpHoctT  11.02.16 MoHTax, TeXHHYECKOoe OOCITY>KMBAaHUE U PEMOHT
AJIEKTPOHHBIX MPUOOPOB U YCTPOWCTB, YTBEPKIACHHOTO MPHKa3oM MuHUCTEpCTBA
npocsenienust Poccuiickoit denepannu Ne 691 ot 04 oktabps 2021 roxa, ¢ yuerom
npodeccuonansHoro  cranmapta  «COOpPIIMK  AJIEKTPOHHBIX  YCTPOWCTBY,
YTBEPXKJICHHOTO TpHKa3oM MuUHUCTEpCTBA TpyAa U COLMAIBHOM  3alIUThI
Poccuiickoii @enepanuu ot 14 urons 2020 roga Ne 4211 u npodeccroHaIbHOTO
crtaHgapta «PerynupoBIIMK paguO3JIEKTPOHHOW amnmapatypbl U HOpuUOOpOBY,
YTBEPXKJICHHOTO TpHKa3oM MuUHUCTEpCTBA TpyAa W COLMAIBHOM  3alIUThI
Poccuiickoit ®eneparuu ot 2 utons 2019 r. N 464H.

CocraBuTens:
Kocunosa 1.B., npenonasarens OI'AIIOY «AnekceeBCKui KOJIEIX»



1. ITacmopT KOMILIEKTA OLIEHOYHBIX CPEACTB

1.1 O6saacTh NPUMEHEHUsI KOMILIEKTA OLEHOYHBIX CPeJICTB

KonTtponrsHo-onieHounble cpeactBa (KOC) npeaHazHadeHsbl sl KOHTPOJIS U
OLICHKH 00pa30BaTeNIbHBIX JOCTI)KEHUN OO0YyYaroIMXcsi, OCBOUBILUX MPOrpaMMy
yuebHoi aucuumanasl OI1.09. Dnekrpopaanon3mepeHus.

KOC BkiIH0OYaIOT KOHTPOJIBHBIE MaTEpHabl JJIs MPOBEACHUS TEKYIIEH H
IPOMEKYTOUHOM aTTecTaluu B popme nudPpepeHnpoBaHHOTO 3a4eTa.

KOC pa3paboran Ha ocHOBaHUU padoyeil mporpaMMbl y4eOHON JTUCHUILITUHBI
OI1.09. DnexTpopaauou3MepeHus.

1.2 Ilenu u 3agaum yueOHON JHUCIUILIMHBI — TPeOOBaHMS K pe3yjbTaTaM
OCBOCHMS NPOrpaMMBbI:
B pesynbrare ocBoeHus y4uyeOHOM JUCHUIUIMHBI OOYYAIOLIUICS IOJKEH
YMeThb:
yMeThb:
VY1 nosb30BaThCsl KOHTPOIBHO-UCTIBITATENIBHON U U3MEPUTETBHOMN
anraparypou;
VY2 u3MepsATh ¢ 3aJaHHON TOYHOCTBIO PA3IUYHbIE MIEKTPUUECKUE U
PAaAUOTEXHUYECKHUE BEIINYNHBI.
B pe3ynbrare ocBoeHUs y4eOHOM TUCHUILIMHBI O0YUaIOLIUICS T0JKEH
3HATh:
31 npuHLUIIBI AEHCTBUS OCHOBHBIX 3JIEKTPOU3MEPUTENBHBIX TPUOOPOB 1
YCTPOMCTB;
32 OCHOBHBIE METOJbl W3MEPEHHUs IIIEKTPUYECKUX U PATUOTEXHUUYECKHUX
BEJIMYMH.
[Tpodeccuonanbupie (IIK) um o6mme (OK) koMmeTeHIUHM, KOTOpHIC
aKTyaTU3UPYIOTCS IPU U3yUYEHUHN YIEOHOM THCIUTUIHHBL:

OK 01 Bri6bupaTte crocoObl perieHus 3afad MnpoQeccHOHaNbHON
NESTENIbHOCTH, TPUMEHHUTEIBHO K Pa3IMUYHBIM KOHTEKCTaM.
OK 02 Hcnonb30BaTh COBPEMEHHBIE CPENCTBA IONCKA, AHAIN3A U

uHTepnpeTanuu nHGopMaIuu 1 WHPOPMAITMOHHBIE TEXHOJIOTHH JUIsl BBITOTHEHUS
3a/1a4 Ipo(eccuOHaNbHOMN 1eITeTbHOCTH.

OK 03 [LmanupoBath u pEaIN30BbIBATH COOCTBEHHOE
npodeccMoHalbHOE W JIMYHOCTHOE  pPa3BUTHUE,  NPEANPUHUMATEIbCKYIO
JeATEIbHOCTh B MpOQecCuoHaNbHON cepe, UCHOIb30BaTh 3HAaHUS 10 (PUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYAIMSIX.

OK 04 OddexTuBHO  B3aMMOJEHCTBOBaTH M paboTaTh B
KOJUJIEKTHBE U KOMaHJIE.
OK 07 ConeicTBoBaTh  COXPAHEHUIO  OKPYXKAWOIIEH  cpenpl,

pecypcocOepexeHno, TPUMEHATh 3HaHUS 00 WM3MEHEHMHM KJIMMAaTa, MPUHIIUIIBI
OepeXJIMBOTO  MPOU3BOJACTBA, A(G(GEKTUBHO JEHCTBOBaTh B  YPE3BBIYANHBIX
CUTYaLUsX.

OK 09 [Tonb30BaTbes mpodeccHOHANbHOM JOKYMEHTAluell Ha
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roCyJapCTBEHHOM U NHOCTPAHHOM SI3BIKaX.

I[IK 1.1 OcymectBasath cOOpKY, MOHTaX M JEMOHTaX JJICKTPOHHBIX
npuOOpOB U YCTPOMCTB B COOTBETCTBHM C TpeOOBaHUSIMU TEXHHUECKOMN
JOKYMEHTaLUU.

[IK 2.1. IIpou3BOauTh IUATHOCTHKY pPaOOTOCHOCOOHOCTH AJIEKTPOHHBIX
npuOOpPOB M YCTPONCTB CPETHEHN CIOKHOCTH.

[1K 2.3. BrIMOaHATH TEXHUYECKOE OOCTYKUBAHHUE JICKTPOHHBIX MPUOOPOB H
YCTPOMCTB B COOTBETCTBUU C PETJIaAMEHTOM M IIPABUIIAMU JKCILTyaTaluH.

I[lnanupyemble  JMYHOCTHBIE  pe3yJbTaThl  OCBOeHHsI  padoueil

NMPOrpamMMbil:
JIP 1. Oco3Hatomuii ce0st rpakJaHUHOM U 3allIUTHUKOM BEJIUKOW CTPaHBI.
JIP 2. [TposBisironuii AKTUBHYIO TPaXKIAHCKYO MTO3UILIUIO,

JEMOHCTPUPYIOIINNA TPUBEPKEHHOCTh MPUHUMUIIAM YECTHOCTH, IOPSAAOYHOCTH,
OTKPBITOCTH, JKOHOMMYECKM AKTHUBHBIA M YYAaCTBYIOIIMA B CTYAEHYECKOM U
TEPPUTOPUATHHOM CaMOYIPABICHUH, B TOM YHCJIE HA yCIOBUSAX TOOPOBOJIHYECTBA,
MPOAYKTUBHO  B3aUMOJCHUCTBYIOIIMA W  YYACTBYKOIIMA B  JCATEIBHOCTH
OOIIECTBEHHBIX OpraHU3alUH.

JIP 4. IlposiBastomnii U AEMOHCTPUPYIOIIMI YBaXXEHUE K JIIOASAM Tpyna,
OCO3HAIOIIMN IIEHHOCTh COOCTBEHHOTO Tpyna. CTpeMsmuiicss Kk GOpMHUPOBAHUIO B
CETEeBOM cpejie JIMYHOCTHO U MpOo(hecCUOHATBHOTO KOHCTPYKTUBHOIO «IU(POBOTO
ciena.

JIP 5. JleMOHCTpUPYIOIIMKA MNPUBEPKEHHOCTb K POJHOM  KYJbTYpE,
UCTOPUYECKON MaMsATH Ha OCHOBe JIt0OBM K PojauHe, pogHOMY Hapody, Malloi
poAVHE, NPHUHATUIO TPAJWLHMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBHOTO Hapoaa
Poccun .

JIP 7. Oco3Haromuii MOPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKa;
yBaKAIOMIUKA COOCTBEHHYIO M UY)KYIO YHUKAQJIBHOCTb B Pa3JIMYHBIX CUTYallUAX, BO
Bcex opmax u BUAAX ACSITEIbHOCTH.

JIP 9. CobOmronmaromuii ¥ MpomaraHAMPYIOMIMKA TpaBUiia 30pPOBOTO H
Oe3omacHOro oopasa >KU3HH, CIIOPTa; MPEAYNPEKAAIOMINNA JTUOO MPEOI0IEBAOLIHIA
3aBHUCHUMOCTH OT aJKOTroJisl, Tabaka, MICUXOAKTUBHBIX BEIECTB, a3apTHBIX UTP U T.1.
CoxpaHSonMil MCUXOJIOTMYECKYI0 YCTOWYMBOCTh B CHUTYaTUBHO CIIOXKHBIX WIIU
CTPEMUTEIIBHO MEHSIOIINXCS CUTYalUsIX.

JIP 10. 3a0oTsimuiicst 0 3anuTe OKPYKaroIIel cpeibl, COOCTBEHHOM U 4y»KOi
0€30MacHOCTH, B TOM YHCIie IUPPOBOIA.



1.3 Pe3yabTaThbl 0CBOCHUS YUeOHOM TMCIUTIUHDI,
NnojJie:Kalme nmpoBepKe

HanmenoBanue tem Kozpr CpencrBa KOHTPOJISA CpencTBa KOHTPOJIS U
JUYHOCTHBIX Y OLIEHKH OLIEHKH pe3yJIbTaTOB
pe3yJIbTaToOB pe3yJIbTaToOB o0yueHHS

(JIP), o0yuyeHHs B paMKax
(GopMHpOBaHHIO | B paMKaXx TeKyIlei MPOMEKYTOYHOM
KOTOPBIX arrecTalnu aTrecTanuu
CIIOCOOCTBYET (HOMep 3azmaHus) (HOMED
JJIEMEHT 3aJJaHHSI/KOHTPOJILHOTO
IPOTPaMMBI Borpoca/
9K3aMEHALIMOHHOTO
omera)
Tema 1.1. JP 1 I13 Nel,2.3 I13 Nel,2
OCHOBHBIE 3JIEMEHTBI JIP 2 KB Nel
3JIEKTPOPATNON3MEPUTEIb- JIP 4 T1, T2
HBIX TPHOOPOB JP 5 Ob 1-25
JP 7
JIP 10
Tema 2.1. JP 1 13 Nel,2.3 I13 Nel,2
N3meputenbHbIe JIP 2 KB No2
TE€HEPATOPBl CUTHAJIOB JIP 4 T1, T2
HU3KOU JP 5 Ob 1-25
4acTOThl. M3MepurenbHbIe JIP 7
re€HepaToOpbl CUTHAJIOB JIP 10
BBICOKOM 4aCTOTHI
Tema 2.2. JP 1 I13 Nel,2.3 I13 Nel,2
N3mepurenbHbie JIP 2 KB Ne3
reHepaTOPbl UMITYJIbCHBIX JIP 4 T1, T2
CUTHAJIOB. JIP 5 Ob 1-25
N3meputenbHbie JIP 7
reHepaTopsl IIyMOBBIX JIP 10
CUTHAJIOB
Tema 3.1. JP 1 I13 Nel,2.3 I13 Ne2,3
H3mepenne JIP 2 KB Nel4
IMOCTOSIHHOTO TOKa U JIP 4 T1, T2
HaIpsKEHUs JIP 5 Ob 1-25
3JIEKTPOMEXAHUYECKUMU JIP 7
U3MEPUTEIIBHBIMU JIP 10
npudopamMu
Tema 3.2. JP 1 I13 Nel,2.3 13 Ne3,4
BrimpsimutenbHbie U JIP 2 KB No5
TEPMODJIEKTPUIECKUE JIP 4 T1, T2
M3MEPUTEIbHbBIC JIP 5 9b 1-25
npubopHI JIP 7
JIP 10
Tema 3.3. JP 1 I13 Nel,2.3 I13 Ne4,5
AHanorosble JP 2 KB Ne6
AIIEKTPOHHBIE U ITUPPOBBIE JIP 4 T1, T2
BOJIbTMETPBI JIP 5 9b 1-25
JIP 7




JIP 10

Tema 3.4. JIP 1 13 Nel,2.3 13 Ne6,7
N3smepenune JIP 2 KB Ne7
MOIITHOCTH B IIEIIIX JIP 4 T1, T2
MTOCTOSIHHOT'O TOKA U TOKa JIP 5 2b 1-25
MPOMBIIUICHHON 4aCTOThI JIP 7
JIP 10
Tema 4.1. JIP 1 13 Nel,2.3 13 Ne6,7
ONEKTPOHHO-ITyYEBbIE JIP 2 KB Ne8
ocruuorpadsl. JIP 4 T1, T2
JIByXily4eBble U JIP 5 Ob 1-25
JIByXKaHaJIbHbIC JIP 7
ocuruIorpad bl JIP 10
Tema 5.1. JP 1 13 Nel,2.3 13 Ne8.9
N3mepeHue 4acToTel U JIP 2 KB Ne9
BPEMEHHBIX HHTEPBAJIOB JIP 4 T1, T2
JIEKTPUYECKUX CUTHAJIOB. JIP 5 Ob 1-25
N3mepenne ¢azbl JIP 7
FapMOHHMYECKUX JIP 10
Kosie0aHui
Tema 5.1. JP 1 I13 Nel,2.3 I13 Ne9,10
N3mepeHne 4acToThl U JIP 2 KB Nel10
BPEMEHHBIX UHTEPBAJIOB JIP 4 T1, T2
3JIEKTPUYECKUX CUTHAJIOB. JIP 5 9b 1-25
Wzmepenue ¢asbl JIP 7
TapMOHUYECKUX JIP 10
KosieOaHui
Tema 5.3. JIP 1 13 Nel,2.3 13 Ne10,11
H3mepenue napameTpos JIP 2 KB Nell
MOJyJIMPOBaHHBIX JIP 4 T1, T2
CUTHAJIOB JIP 5 2b 1-25
JP 7
JIP 10
Tema 6.1. [13 Nel,2.3 I13 Nel1,12
H3mepenne napameTpoB KB Nel2
KOMITOHEHTOB C T1, T2
COCPENOTOYEHHBIMU 2b 1-25
MOCTOSTHHBIMU.
H3mepenue napameTpos
MOJTYTPOBOTHUKOBBIX
npubopoB
Tema 6.2 JP 1 13 Nel,2.3 I13 Nel -12
JuddepeHurpoBaHHbINH JIP 2 KB Nel-12
3a4eTr JIP 4 T1, T2
JP 5 Ob 1-25
JP 7

JIP 10




2. KOMILIEKT OLIEHOYHBIX CPEeACTB JJIf TEKYIIeH aTTeCcTAluN
2.1. IlpakTnueckue 3aganus (I13)

Ha3nayenue

Crenudukanueid ycTaHaBIMBAIOTCS TpeOOBaHUS K COACPNKAHHUIO U
0(OPMIICHHIO BAPUAHTOB OLIEHOYHOTO CPE/ICTBA.

IIpakTHyeckoe 3aJaHue BXOJIUT B COCTaB KOMIUIEKCA OLICHOYHBIX CPE/ICTB
U TpEJHA3HAUCHO JIsl MeKyuje20 KOHTPOJs M OLEHKW 3HAaHUW U YMEHUH
00y4arIuxcsi, COOTBETCTBYIOIIMX OCHOBHBIM II0Ka3aTesiM OLEHKU 3HAaHUM U
YMEHUM O00y4YaroIuXcsi, COOTBETCTBYIOIIMX OCHOBHBIM IIOKA3aTENsIM  OLICHKHU
pe3ynbTaToB HOJIrOTOBKH o nporpamme y4eOHOU JUCLMITIINHBI
«nextpopaauonsmepenus» IIIICC3 mo cneumansHocTsm 11.02.16 11.02.16
MoHTax, TEXHHYECKOE OOCIy)KMBAaHHE€ WU PEMOHT D3JEKTPOHHBIX NPUOOPOB U
YCTPOMCTB.

KonTunrent arrecryemsbix: ooyuatoniuecs OI'bIIOY COTA

1. YcaoBusa aTrecTaliuM: KOHTPOJIb IPOBOJUTCA MOCHE U3yYeHUs TeM 1-9
y4eOHOW JUCHUILTUHBI B (hopme 1abopaTopHOit pabOThI.

2. Bpems KOHTpOJIS:

BbIIIOJIHEHHE | Hac

3. CTpykTypa BapMaHTa NPAKTUYECKOI0 3aaHUA

OcHoBHasi 3ajaya: OIEHKAa 3HaHMM W yMEHUH oOOydwarommxcs,
COOTBETCTBYIOIIMX OCHOBHBIM I10Ka3aTesIM OLIEHKH PEe3yJbTaTOB MOATOTOBKU IO
nporpaMMe yuyeOHON AUCHHUIIINHBI.

Kparkas xapakrepucruka

JUid peanu3anyy JTMYHOCTHOTO MOTEHIHMalIa 0OydaroIMMCs Mpeiaralorcs
3a/1aHUS Pa3HbIX YPOBHEM.

3ajaHue MEepBOTrO BapHaHTA COCTOUT M3 |1 3a7auM, BBIIOJHEHUE KOTOPOM
SBJISIETCSl MOLIArOBBIM JEHCTBUEM B JOCTHIKEHUU pe3yJsibTara. 3ajada JIaHHOIO
BapUaHTa HOCHUT PENPOIYKTUBHBIN XapaKTep.

3ajaHue BTOPOrO0 BapuaHTa COCTOMT M3 | 3amauu, B KOTOPOM YKa3aHBI
VCXOJHbIE JIaHHBIE JUJISl BBINOJHEHUs JACHCTBUS W CPEICTBA BBIIOJHEHHS, HO
OTCYTCTBYET KOMMEHTApUW K BBIIOJHEHHUIO. 3ajada JAaHHOTO BapHWaHTa HOCUT
YaCTUYHO-IIOMCKOBBIN XapaKTep.

Tperuii BapuaHT BKiItOYaeT | 3azady, B KOTOPOM yKa3zaHbl HCXOIHbBIE
naHHble. OOydarolMiCcs JOJDKEH BBIOpPATh CpPEJICTBA BBINOJIHEHUS, OIHCATh
QJITOPUTM JIEUCTBUN U1l JTOCTHIKEHUS pe3yjbTaTra. 3aJaHusi HOCAT MOUCKOBBIM
XapakTep.



113 1.

3amaua 1

3ananue

Bovinonnume oo6pabomky pe3ynomamoe usmepeHuil, oueHume NoJ1y4eHHYIO

nozpeuwtnocntb
1 IIpy MHOTOKpaTHBIX U3MEPEHUAX YAaCTOTHI PE3yJIbTaThl U3BMEPEHUM OKA3aJIUCh CIEAYIOMUMU:

Onpenenuts cpeiHee 3HAYEHUE U3MEPSEMOM BETMUMHBI, CPEIHIOI0 KBaIPaTUUHYI0 IOTPELIHOCTD
OTJIENBHOIO PE3yJIbTaTa H3MEPEHNUS, CPEIHIOI0 KBaJIPATHUHYIO IIOTPEIIHOCTD CPEIHETO
apru(METHUECKOT0 3HAYCHHU S, MAKCUMAJIbHYIO TIOIPEIIHOCTh M MHTEPBAJ 3HAYCHUN B KOTOPOM
HaXOAUTHCS U3MEpsAEMasl BEJITMYNHA IIPU JOBEPUTENBHON BEPOATHOCTH P =

2 Haubosee 10cTOBEpHBIM 3HAUEHUEM YaCTOTHI SIBJIIETCS CpeiHEe apu(PMETHIECKOe 3HAUCHHE
psla UBMEPEHUN:

>f

n
3 Ocrarounsle norpemHoctu di=fcp-fi paBHBI:

f

cp

4 CpenHsisi KBaJjpaTU4YHAs MOTPEITHOCTh U3MEPEHUIA:

5 IlorpemHocTs pe3ysibTara U3MEPEHUH, T. €. OTPEIIHOCTD HAX0XKICHHS CPEHETO
apuhMETHIECKOTO:

Yol G
n(n—l)_\/H_

6 HaubGonbiras Bo3MoxkHast ommbka u3mepenuit pasua 3G =
7 Haunbomp1rast BO3MOXHasI OIIMOKA HaX0XKICHHS CPETHETO apr(PMETHIECKOTO 3HAUSHHSI YaCTOTHI

paBHa 3Ga =

8 Ilo Tabnuue Haxoaum kodddunrent CThioeHTa, 3Has uTo 3HayeHue P = 0,98 u uncno
M3MepeHuil m = §, tpn =

9 UnTepBall, B KOTOPOM HaXOJUTCS 3HAUCHUE U3MEPSAEMON YaCTOTHI C JOBEPUTEILHOU

BEPOSITHOCTBIO P, paBeH:



tpn * Ga =

10 Pe3ynbpTaT MHOrOKpaTHOTO M3MEPEHNUs 4acTOThI 3anuiuercs B Buje: f = f cp + tpn*Ga; =

11 Pe3ynbTar u3mepeHus mocie OKpyrieHusl MOKHO 3anucarh: f=

113 2
3agaua 1
3aganune

Ilpoananu3zupyiime Haz3HauyeHue cpeocmea UIMEPEHUIl, YKa)3cume €20
OCHOGHble MEXHUUECKUEe XAPAKMEPUCMUKU, NOACHUME NPUHUUR OeUCmeUs
npuoopa, eviaeume €20 00CHOUHCMEA U HEOOCHAMKU

3. McnbiTaTebHOE HANPSKEHUE
U30JISIUH
4. PaGouee HanpsHKEHUE

5. Kimacc Tounoctu

HaunmenoBanue Tun  |TexHu4yeckue XapakTEpUCTUKU KonnuectBeHHbie
nnubona 3HAYECHUS

1. Poxg Toka

2. Cucrema

Ha3znauenue npubopa:

Pucynok 1 - JlunieBast manens npubopa

[IpuHIIMT AEHCTBUS JAHHOTO MEXaHU3MA.




Pucynok 2 - KoHCTpyKIHs ©3MEpUTEIHLHOTO MEXaHU3Ma.

JlocTouHcTRa:

Henocratku
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3agauya 1

3aganue

Bovinonnume o00pabomky pe3yiomamoe umepeHuil, oueHume pe3yibmam

usmepenu, npoauauus‘upyﬁme 603MOIHCHbBIC Cnocoowl munumusauuu

nozpeuwtHocmeu usmepeHul

Tab6muna 1

HaumenoBanue HucneHHoe 3HaYEHUE XapaKTePUCTUKHU

XapaKTCPpUCTUKHU Tun mnubona Tun mnubona Tun nmnubona
Ronrrvmern R3-3R Ronrrmern R7-26 Temenataon M3-109
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Jwnana3oH usmepeHus
HanpsHKeHUH,

a) TOCTOSTHHOT'O TOKa

0) MepeMeHHOT0 TOKa
OcHOBHasI NOTPEIHOCTh
npubdopa

Juamnazon pabounx
qacToT BxoaHoe

ANTTNAMIIN TIAYIIIN

N3meputs psia HanpsixeHuit Ha Beixojie ['3-109 na wactore 1 kI'11 BonbT™MeTpamu B3-38, B7-26.
Borancnute abcomoTtHyio AU u otHOocutenbhyo yU norpemHoctd. Pe3ynbraTsl u3MepeHuil u

BBIYKCJIEHUH 3aHECTH B TA0IUIIBI 2 1 3.
Tabnuua 2 Pe3ynbraTr n3MepeHus HanpspkeHui BoiabT™Merpom B3-38.

Uren, B | 0,012 | 0.025 | 0,075 | 0,125 | 0,18 0,65 1,9 2,3 4,5 6,8

UmM, B

AU, B

Y,%

[Ipenen
U3MEPEHUS

IIpumep pacuéra:

AU=Uuy — Uren
Yiom = AU/ Usy * 100%

Tabnuua 3 Pe3ynprat n3MepeHus HanpspKeHus: KOMOMHUPOBAHHBIM ipubopom B7-26
Uren. B [0.012/0.025]0.075]0.125] 018 | 0.65 | 19 | 23 | 45 | 6.8
U n3m, B

AU, B

Y,%

[Ipenen
U3MEPEHUS

[Tpumep pacuéra:

AU=Uwn3Mm — Uren

vYHoM = AU/ Unsm * 100%

2 YcTaHOBHUTH Ha BBIXOJE TeHepaTopa HanpsbkeHue 1,5 B, onpeaenuTs TUIIbI BOJIBTMETPOB,
MIPUTOIHBIX IS U3MEPEHUS HAPSDKEHUS B TUANa30He YacTOT, YKa3aHHBIX B Tabmuiax 4, 5.
Tabmmia 4 Pe3ynpraT u3MepeHusi HanpspkeHus BOIbTMeTpoM B3-38
Fren, 1 5 10 20 30 40 80 100 | 150 | 200
KT

Unswm,
R
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AU, B

Y,%

IIpumep pacuéra:
AU=Uwu3sm — Uren
v=AU/L, rne L - mpenen uamepeHus

Tabnuua 5 Pe3ynprat n3MepeHus HanpspKeHus: KOMOMHUPOBAHHBIM ipubopom B7-26

F ren. 1 5 10 20 30 40 80 100 150 200
KT

Hu3m,

D
AU, B

Y,%

[Tpumep pacuéra:
AU=Uwu3sm — Uren
v=AU/L, rne L - mpenen uamepeHus

BrIBOX 0 IPUTrOAHOCTH BOJIBTMETPOB JJII U3MEPEHUN B YKa3aHHOM JUAlla30HE HAIPSOHKEHUU U
pabouux 4acToT.

KoHTpoJibHbIE BOPOCHI:

1. Kakoil BUJ MOrpeIHOCTH YKa3bIBAIOT Ha IIKaJie npuoopa.

2. Kak Ha3bpIBaeTCsl METO U3MEPEHUN, €CITU U3MEPSATH CONMPOTUBICHUE OM-METPOM.

3. Kaxk naswiBaetcs npubop — B7 - 27.

4. Kak nazpiBaetcst mpudop — '3 - 102.

5. Kaxk naszsiBaetcst npubop —I'4 - 102.

6. [lst gero ucnonw3yercs npudop X1 - 50.

7. Kak naszwiBaercs nmpubop C1 - 67.

8. HazHaueHwue 1ryHTOB.

9. Ha3nauenue 106aBOYHBIX PE3UCTOPOB.

10. B xakoMm auanazone paboraet HY reneparop?

11. B kakux pexumax MoxxeT padotars BU reneparop?

12. B kakoM 9aCTOTHOM JiMana3oHe JOJDKEH OBITh MOAYJIUPYIONINI CUTHAT TpH pabote BY
reHeparopa B pexxume BHerHeir AM.

13. Ocob6eHHOCTh BOJBTMETPOB MIEPEMEHHOTO TOKA.

14. OcoOeHHOCTH BOJIBTMETPOB MOCTOSTHHOTO TOKA.

15. I3 KakuX 371€MEHTOB COCTOST ACIIUTEIN HAIPSHKEHUS TOCTOSTHHOTO TOKA.

16. 13 KxakuX 3JIEMEHTOB COCTOAT JEJINTENN HAIIPSHKEHUS IEPEMEHHOIO TOKaA.

17. Kakoro tuna ALIII ucnone3yerca B B7 — 27.

18. B kakux pexumax MoKeT padboTath ocuusuiorpad.

19. Kak Ha3pIBaeTCs MepeKIrovaTesib aTTeHaTopa ocuiiorpada.

20. Kak Ha3pIBaeTCs MepeKIItouaTellb JNIMTETPHOCTH CUTHANA ocIruiorpada.

21. Kako#t 4acTOThI TOJDKEH ObITh CHHXPOHU3UPYIONTUH CUTHAI B OCIIMILIorpade.

22. C moMouibo 4ero KaauopyroT U3MEpUTENbHBIE TapaMeTpsl ocLuiorpaga.

23. Kakue Bbixoasbl ectb y X1 — 50.

24. Haznauenue npubdopa TT — 01.

25. Kakue curnanel reHepupyet TT — 01, 1 npoBepku kaHaia 3ByKa
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3. KoMIJIeKT 01leHOYHBIX CPeCTB /15 MPOMEeKYTOUHOM aTTecTAMU
3.1. IIpaktudeckue 3ananusn (I13)

I13 1. Hanpsxenue noctosiHHoro Toka 10 B n3aMepsieTcst BRIMPAMUTENbHBIMU
BOJITMETPAMHU: a)C OAHOIOIYIEPHUOTHON CXEMOI BBINIPSAMIICHHUS; 0) C
JBYXIIOJIYIIEPUOJHOM cXeMO BhIIpsiMiIeHHs. ONpeennTh OKa3aH!s BOJIbTMETPOB,
IIKaJIbl KOTOPBIX I'PaJyHpPOBaHbl B CPEAHEKBAAPATUUECKUX 3HAYEHUSAX CUHYCOMIaJIbHOTO
TOKA.

I13 2. Paccuurtath CONpOTUBIEHMS IIyHTa R11 17151 pacumpenust mpeesnon
U3MEpPEHUSI MarHUTOUIEKTPUUECKOI0 MUJIIMAMIIEPMETPA ¢ TOKOM IOJIHOIO OTKIOHEHUs [A
=50 A, uenoit nenenus mo Toky Ci 1 BHyTPEHHUM COMpPOTHBIeHHEM RA = 5 Om.

113 3. MoxxHo 11 u3MepuTh TOK B 1500 MA MarHUTO3JIEKTPUUECKUM
MUJUITMBOJIBTMETPOM € npenenom usMepenus Uv = 75 MB 1 BHyTpeHHUM CONPOTHUBIICHUEM
Rv =5 Owm (IllIxama umeer 150 nenenuii).

I13 4. Ammutyaa (nmukoBoe 3HaueHue) Umax HanpsKeHUs epHoIuYecKOi
NOCJIEZIOBATENLHOCTH MOJOXKHUTENBHBIX UMITYJIBCOB C JUIMTENBbHOCTBIO th = 200 MKC 1
nepuogoM rnosropenus T = 1 Mc u3MepeHo 37eKTpOHHBIMU BosibTMeTpaMu BK7-9; B3-42;
B4-12. I1pu 5ToM OBLIM TIOTYYEHBI clieaytonue noka3zanus mpuodopos (orcuyeTsl: Ual = 34
B, Ua2 =24 B, Ua3 =48 B).

I13 5. Onpenenuts nokazanus BojbT™MeTpa Tua B3-42, ecnu Ha ero BXoJ1 MOAaHO
HanpsHKeHUst PopMbI «MeaHIp», MaKCUMalibHOe 3HaueHne kotoporo Um = 141 B.

I13 6. OnpenenuTh 3HaUYEHKHE CONPOTUBIIEHUS pe3UcTOpa RX, BKIIOUEHHOTO B
IUJIEYO MOCTA, €CJIM B YPAaBHOBELIEHHOM COCTOSIHUM COIIPOTUBIIEHUS APYTUX IUIEY MOCTa
COCTaBJISAIOT COPOTUBIIEHUS APYTUX Iuied MocTa cocTaBisitoT R2 = 100 Om, R3 = 2 kOwm,
R4 =524 Om.

I13 7. Onpenenuts Nepuoa U 4aCTOTy CUHYCOUIAIBLHOTO CUTHAJA,
n300pakeHHOT0 Ha dKpaHe ocumuiorpada, eciiv OTKIIOHEHHUE JIyda |X 10 rOpu30HTaIH,
COOTBETCTBYIOLIEE MEPUOAY, PABHO IISATH ACJICHUAM LIKAJIbl, 3HAUEHUE JJIUTEIbHOCTU
passeptku Hp = 0,1 mc/nen, 3HaueHrne MHOXUTEN pa3BepTku MP = 0,2.

I13 8. Yemy momxHa OBITH paBHA BEPXHSSA TPAHUYHAS YACTOTA TMOJIOCH
NPOMYCKaHUs ocuiuIorpada Mmpu UCCIeTOBAaHUH MPSIMOYTOJILHOTO UMITYJIbCa
muTenbHoCThIO th = 100 He, ecnu td = 0,1tu.

I13 9. C reneparopa npsiMOYToJIbHBIX UMITYJIbCOB TUTA ['5-54 (compoTuBieHne
reHeparopa Ru = 100 Om) Ha Bxox nnterpupytomeit RC-nenouku nogaercst UMIyJbe
amrmutyaoi U = 2 B u gnurensHOCThIO th = 10 MKC (mepuo1 ciaeoBaHus UMIYIbCOB T =
10tu ). 306pa3uth popmy umiryinca uc(t), Habmromaemoro Ha 3kpaHne ocumorpada Cl-
67 (RBx = 1 MOM, CBx =40 n®, OTKpBITHII BXO1), U YKa3aTh AMIUIUTYIHbIE U BPEMEHHbIE
napameTpsl umnylbca, ecnu 3HaueHust R = 400 Om, C = 1 H® (yuects Rr).

I13 10. BonstMeTpom BK7-9 usmepsinoch nukoBoe (aMIUTUTYTHOE) 3HAUCHHE
HanpspkeHust popmbl «meanapy. [Ipu aTom BonbTMeTp nokazan Ux = 12,8 B. Onpenenuts
IIMKOBOE, CPEAHEBBINPSAMIEHHOE U CPEIHEKBAAPATUYECKOE 3HAUECHHS U3MEPSIEMOTO
HaIPSKEHUS.

113 11. ITpu u3mepeHun NOCTOSIHHOTO HaNpskeHus Ha npezaene 20 B BoasT™MeTp
B7-22 noxazan 5,72 B. Onpenenauts OTHOCUTENHHYIO U @0COIIOTHYIO TIOTPEIIHOCTD
U3MEpEHUSI.

113 12. Onpenenuth BX0AHOE conpoTuBieHue BoibTMeTpoB BK7-9 u B7-17 B
mmana3one gactoT 0,5-20 kI'm.
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3.2 Tect mo AUCHHUIIINHE

Bapmuanr 1
1. J1ms mailku TyroriaBKuM MPUIIOEM
UCIIOJIB3YETCSL:
a) masuTbHas CTAHIUS; 0) MOIIHBIN NasILHUK
B) )eH; T) MATIOMOITHBIN MAsSITHHUK
2. JInig mailku BBIBOJJOB MUKPOCXEM
UCIIOJIB3YETCSL:
a) masuTbHasl CTAHIUS
0) MOITHBIN MasIbHUK
B) deH
') MaJOMOIIIHBIN MasTIbHUK
3. Ilaiiky 271leMEHTOB Ha MEYaTHOM IIaTe
OCYLIECTBIISIOT
a) MpH MOJKIIOYEHHOH TU1aTe K UCTOYHUKY
MUTAHUS
0) MpY OTKITIOUYEHHOM MCTOYHUKE TTUTAHUS
4. Ilpu u3MepeHnr NEPEMEHHOT0
HaANPSDKEHUS,
B KaKol pexuM BkitouaroT ABO-metp
a)~U;06)-U;B)[;T)R
5. Ilpu u3mMepeHuu MOCTOSHHOTO
HaANPSDKEHUS,
B KaKol pexuM Bkitouaror ABO-meTp
a)~U;06)-U;B)[;T) R
6. BonbT™MeTp yHUBEpCAIbHBII
a) B7-27;6) B3-13
7. Manoe BXOQHOE COIIPOTUBIICHUE
a) BOJIbTMETP
0) ammepmerp
8. JIns mogaym curHasia Ha BXOJ yCHIIUTENS —
COMNPOTHUBIICHUE BBIX0OJIa TEHEpATOpa
YCTaHaBIUBAIOT:
a) 300 Om; 6) 10 Om
9. JIng mpoBepKH 4aCTOTHOM
XapaKTePUCTUKU
YCUJINTEIBHOTO TPAKTA UCIIOJIb3YIOT:
a) FeHepaTop CUHYCOUAAIBLHOTO CUTHAJIA
0) UMITYJIbCHBIN TEHEPATOP
B) T€HEPATOP KAvaroUIeCcsl 4aCTOThI
') reHepaTop Iryma
10. JIi1s1 MacKMpoOBKH LIIyMa KBaHTOBaHUs
UCIOJIB3YIOT:
a) FeHepaTop CUHYCOUAAIBHOTO CUTHAJIA
0) UMITYJIbCHBIN TEHEPATOP
B) T€HEPATOP KavyaroUIeicsl 4aCTOThI
') reHepaTop Iryma
11. ns uccnenoBanus GopMbl CUTHANIA
UCIIOJIB3YETCS:
a) omMeTp; 0) ammepmerp

B) ocrruiorpad

T') U3MEPUTEITHHBIA MOCT

12. JIns1 u3MepeHust COpOTUBIICHUS
UCIIOJIB3YETCS:

a) oMMeTp; 0) ammepmerp

B) ocmmuntorpad

T') U3MEPUTENBHBII MOCT

13. Ins uccnenoBanus 1enei, B KOTOPbIX
MIPOTEKAET IEPEMEHHBIN TOK C IOCTOSIHHOM
COCTaBJISIONICH, CUTHAJ IT0JIaCTCS

a) Ha OTKPBITBINA BXOJI ocuuiuiorpaga

0) Ha 3aKpBITHIA BXOJ ociiiuiorpada

14. JIns uccnenoBaHusi UMIYJIbCHBIX
CUTHAJIOB B

ocumuiorpade UuCIoIb3yeTCs:

a) peXKUM HEMPEpPhIBHON pa3BEPTKU

0) XYM peKUM

15. JInst HacTpOHMKU CUHXPOHU3AIUU
ocumiorpaga MCIoJIb3YIOTCS PYUKH
peryIupoBKU

a) Bpemst/ienenue; 0) BOJIbT/eNICHHE;

B) pa3BepTKa; I') yCUIICHHUE

16. 1511 HACTpOMKHY MUPUHBI H300paskeHUs
Ha

9KpaHe ocIiorpada UCIoIb3yIOTCS PYUKH
peryiIupoBKU

a) Bpemst/ienenue; 0) BOJIbT/eNICHHE;

B) pa3BepTKa; I') yCUIICHHUE

17. I'eneparop HU3KOW YacCTOTHI

a) I'3-102; 6) I'4-102

18. Kakoii pexum paboThl reHepaTopa
BBICOKOM

YacTOTbI UCIIOIB3YETCs IS HCCIIEIOBAHUS
BBICOKOYACTOTHOT'O TPAaKTa paguoNpUEeMHHIKA
a) peKUM BHYTPEHHEH MOyJIAIUN

0) pe’XUM HENPEPHIBHON TeHEPAIUH

B) PEXKHUM BHEIIHEH MOTYJISIIIHH

19. Ins yBenuyeHUs: CONPOTUBIICHUS LIENH
NOCJIEI0BATENbHO Ha BXO ocuuyuiorpada
MOJIKJIFOYAETCS:

a) KoHJIeHCcaTop; 0) pe3ucTop

20. 11t popMOBKH BBIBOJIOB paaroieTaIeit
MCIIOJIBb3YIOTCS:

a) Kpyriaoryomsl; 6) 60Kope3bl.

BAPHUAHT 2

JUnist maiiku GJIM3KO PacHoI0KEHHBIX
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KOHTAKTOB HCIIOJIb3yETCS:

a) masuIbHas CTaHIUs; 0) MOIIHBIN NasIbHUK
B) (heH; T') MAIOMOIIHBIN MAsITbHUK

2. Jlna pacraiiKy MeyaTHBIX 1T CpeaHen
CJI0KHOCTH MCTOJIb3YETCS:

a) masiyIbHasi CTAHIIUS

0) MOITHBIN MasTBHUK

B) en

') MaJOMOIIHBIN MasIbHUK

3. IIpoBepky pekrMOB pabOThI ANMEKTPOHHOU
CXEMBI OCYIIECTBIISIOT

a) NP NOJKIOYEHHOH IUIaTe K UCTOYHUKY
MUTaHUS

0) Ipu OTKIIIOYEHHOM UCTOYHUKE TUTAHUS
4. IIpu n3MepeHUn CONPOTUBIICHUS, B KaKOU
pexum Bkimodaror ABO-metp
a)~U;06)-U;B)[;T)R

5. Ilpu u3MepeHnu CUIlbl TOKA, B KAaKOU
pexXUM

BKitovyaroT ABO-metp
a)~U;06)-U;B)[;T) R

6. BonbT™MeTp nepeMeHHOro Toka

a) B7-27;6) B3-13

7. bonpioe BXOAHOE COIIPOTUBIICHUE

a) BOJIbTMETp; 0) aMmepmeTp

8. I moiaum curHajia Ha BXOJ
TUHAMHUYECKOU

TOJIOBKHU — CONPOTHUBIIEHUE BBIX0/1a
reHepaTopa

YCTaHABIIUBAIOT:

a) 300 Owm; 0) 10 Om

9. 1111 pOBEpKU MPOXOXKACHUSI CUTHAJIA
yepes

YCWJINTENbHBIN TPAKT UCHOJIB3YIOT:

a) reHepaTop CUHYCOUAAILHOTO CUTHAIIA
0) UMITYJIbCHBIN T€HEpaTop

B) FeHEpaTop Kayaroleicss 4acTOThI

I') FeHepaTop IIymMa

10. Jlns mpoBepKu pabOThI CXEMBI
CUHXPOHM3ALMH UCIIOJIb3YIOT:

a) reHepaTop CUHYCOUAAILHOTO CUTHAIIA
0) UMITYJIbCHBIN TeHEepaTop

B) F€HEpaTop Kayaroleicsl 4acTOThI

I') FeHepaTop IIyma

11. Inst u3mMepeHus Cuiibl TOKa

DranoHsl oTeeToB (| BapuaHT)

UCIIOJIB3YETCS:
a) omMeTp; 0) ammepmerp

B) ocmmuntorpad

T') U3MEPUTENBHBII MOCT

12. [Inst u3MepeHusi EMKOCTH UCIIOIb3YETCS:
a) omMeTp; 0) ammepmerp

B) ocmmuutorpad

T') U3MEPUTENBHBII MOCT

13. Ins uccnenoBanus 1Enei, B KOTOPBIX
MPOTEKAET NIEPEMEHHBII TOK 0€3 MTOCTOSTHHON
COCTaBJISIONICH, CUTHAI IT0JIaCTCS

a) Ha OTKPBITBINA BXOJI ocuuiuiorpaga

0) Ha 3aKpBITHIA BXOJ ociiiuiorpada

14. JIns uccnenoBaHusi CHHYCOMAAIBHBIX
CUTHAJIOB B OCIMILTOTrpade UCTONb3yeTCs:
a) peXKUM HEMPEPHIBHON Pa3BEPTKU

0) KOy pexuM

15. Jlns1 HacTpOWKM CUHXPOHU3ALUN
ocuusuiorpada uCHoIb3YIOTCS PYUKU
PETYIHPOBKH

a) Bpemsi/nenenue; 0) BOJIbT/IeICHHE;

B) pa3BEPTKa; I') yCUIIEHUE

16. Jlns HacTpoKH N300paKeHHS TI0 BBICOTE
Ha

JKpaHe ocHuuiorpada UCroib3yTCs pyUKH
PETyIHPOBKH

a) Bpemsi/nenenue; 0) BOJIbT/IeIeHHE;

B) pa3BEPTKa; I') yCUIIEHUE

17. 'enepaTop BHICOKOW YaCTOTHI

a) I'3-102; 6) I'4-102

18. Kakoii pexxuM paboThI reHepaTopa
BBICOKOM

YacTOThI UCIOJIb3YETCS AJISl UCCIIEOBAHUS
JIETEKTOpa paaruoNPUEMHHIKA

a) peKUM BHYTPEHHEN MOyJIALNUN

0) pe’)KUM HENPEPBHIBHON TeHEpaIiH

B) PE€XUM BHEIIHENH MOYJISILIUU

19. Jist oTAeaeHMS IIOCTOSHHOMN
COCTAaBJISIIONIEH

CUTHAJIa MOCJIeIOBATEILHO HA BXOT
ocrutorpada moaKIIrouaeTcs:

a) KoHJieHCcaTop; 0) pe3ucTop

20. [Ins oTKyChIBaHUS MPOBOJIOB
UCIIOJIBb3YIOTCS:

a) Kpyriaoryomsl; 6) 60KOpe3bl.

1123 |4 6 |78 (9|10

121131415 |16 [17 |18 [19]20

=y | e

D |la|d|a a |dla|s |T

DranoHsl oTEeTOB (2 BApHAHT)

a |a |0 |as |B |a |0 |D |a

1 (213 ]14]5]6

11

121131415 |16 |17 |18 |19

[
=

ch | oo

B|r|a|r |B |0 |a

0

=

a.b [ a

3




3.2. KoHTpoJbHBIE BONPOCHI

KB Nel MaciraGubie uamepuresbHbie Ipeodpa3oBareiiy. JIeKTPOMEXaHUUECKHE
M3MEPUTENBHBIE MeXaHU3Mbl. [IpeobpazoBarenv 3HaUCHUH BETMYUH. AHAIOTO-IU()POBLIE
npeobpasosarenu. ['eHepaTOphl ANEKTPUUECKHUX CUTHAIOB. MUKDPOIIPOIIECCOPHL.

KB Ne2 Knaccudukanys 1 OCHOBHBIE XapaKTEPHCTHKU U3MEPUTEILHBIX TEHEPATOPOB.
CrpykrypHas cxema reaeparopa Hu3koi yactotsel (['THY). Hasnauenue, npuammm paboTs
redepatopa. CTpyKTypHasi cxema reaepaTopa Beicokoit uactorsl (I'BY). Haznauenue, mpuHIumn
neicTBUS reHeparopa. PeryianpoBka BEIXOAHOTO CUTHAJIA M YACTOTHI €r0 CeI0BaHus, pUKcaus 1
orpesieNieHue apaMeTpoB

KB Ne3.[lonstre 06 MMITyIbCHBIX T€HEPATOPAX, MX HAa3HAYEHUE U PUMEHEHHE. Bujibl
MMITYJIbCOB, BHIPA0ATHIBAEMBIX T€HEPATOPOM, X XapakTepucTHKU. HasHaueHue 010KOB
reHeparopa, MpUHIKI KX JeHCcTBHs. [IOHATHE O reHepaTopax IIyma, IPUHIIKIT X JeHCTBUS U
001aCTh MPUMEHEHUS

KB Ne4 Usmepenne mocTOsSHHONO TOKa M HAMPSDKEHMUS 2JIEKTPOMEXAHUYECKUMH
M3MepuTeNbHBIMU IPHOOpaMu

KB NS Vsmepenue nepemennoro toka. OCOGEHHOCTH U3MEPEHHS TOKOB U HANPSKEHUS]
BBICOKOM 4acTOThI. TepMO2JIEKTPHYECKHE TPUOOPBI, BKIIOUEHHE MX B M3MEPHTENLHYIO 1IETIb.
[1OrpeIHOCTH TEPMOSJIEKTPHYECKUX MPUOOPOB

KB Ne6 Knaccupukanus 31eKTpOHHBIX BOJBTMETPOB. AHAIOTOBBIE JIEKTPOHHBIE BOJIBTMETPEL
OO0mmue cBeeHus 0 MUPPOBBIX BOJILTMETPAX, UX JOCTOMHCTBA
W HeoCTaTKu. AHanoro-nmudpoBoe nmpeodpa3zoBaHUe CUTHAJA

KB Ne7.0co6ennoctr n3mepenus MOIIHOCTH. MeTOoIbI aMIiepMeTpa 1 BOJILTMETPA.
Tunsl BaTTMETpOB. 3MepeHne peakTUBHON MOITHOCTH

KB Ne8 Knaccudukanys u XxapakTepuCTHKH SIEKTPOHHO-ITYUEBBIX OCIMIIOrPadoB.
DIEKTPOHHO-Ty4€eBast TPYOKa U MPMHIIUII JEHCTBHSA SIEKTPOHHOTO octmmtorpada. Texnuka
ocuuorpaguIecKux u3MepeHuii. [IoHATHE 0 MHOTOTy4Y€EBBIX OCHUILIOrpadax, ux
OTIMYUTENBHBIE 0cO0eHHOCTH. [TOHATHE O IBYXKaHAIHLHOM OCHMILIOrpade, ero 0COOEHHOCTH.
Pexumbl paboThI KaHAJIOB.

KB Ne9 TpeGosanue Kk TOUHOCTH M3MEPEHHS 9ACTOTHI B PA3IMYHbIX JHANAa30HAX.
[TonsTHE 06 STANOHAX YaCTOTHI. BUJIBI 4aCTOTHO-U3MEPHUTEIBLHBIX TIPUOOPOB. DIEKTPOHHO-
CYETHBIE YACTOTOMEPDL. DIEKTPOHHBIE METOIbI U3MEPEHHUSI YACTOTHI M BPEMEHH. MeTo IbI
u3MepeHus (ha3bl TApMOHUYECKHUX KOJIEOaHUM U UX KpaTKas XapakTePUCTUKA.

KB Nel1( XapakrepucTuka HCKaKeHHH JIEKTPHYECKOTO curHana. CpeacTa u3MepeHus
HEJMHEWHBIX UCKAXKEHUH. METPOJIOrHYECcKOe 00ECTIEYEHHE CPEICTB U3MEPEHHUS XapAKTEPUCTUK
HUCKKEHHI ()OpPMBI CUTHAJIOB

KB Nel1 XapaxrepucTrku u mapameTpsl MOy IMPOBAHHBIX CUTHAIOB. MeTOABI U
Cpe/ICTBa U3MEPEHHs TAPAMETPOB MOYIHPOBAHHBIX CUTHAIIOB



KB Nel2 Merton HenmocpeIcTBEHHOMN OLIEHKH apaMeTpoB. MOCTOBOW METO/I U3MEPEHUS
R, L u C. Meroauka nusmepeHus CONpoOTUBICHUS, EMKOCTH, TAHTE€HCA yIJIa IUICKTPUUECKUX
NOTepb MHAYKTUBHOCTH U 100poTHOCTH. [TorpenHocT n3Mepenus. MeTouka u3sMepeHue
napaMeTpoB MOIYIPOBOJAHUKOBBIX MPUOOPOB. M3MepeHue napameTpoB MOTYTPOBOTHUKOBBIX
npubopoB

IIpakTHyeckue 3aJaHUA K IK3aMEeHAIIMOHHBIM OHJIeTam

b Ne 1_

[IpoxymaTs HaOOp KOHTPOJIBEHO-U3MEPHUTEIEHOTO 000PYA0BaHUs, COOPATH CXeMy
M3MEPEHHUS, BHITIOIHUTD PSIT K3MEPEHUH, TPOBECTH 00pabOTKY pe3yIbTaToB
MU3MEPEHHH, MOSICHUTh IPUHIIHIT (PYHKIIMOHUPOBAHUS H3MEPUTEILHOTO CPENICTBA.
M3mepeHne HarpsHKeHUs

b Ne 2

ITpogymate HaOOP KOHTPOJIBHO-U3MEPUTEIILHOTO 000PYI0BaHUS, COOPATh CXEMY
U3MEPEHMS], BBIIIOJHUTD PsAJl U3MEPEHUN, IPOBECTU 00pabOTKY pPe3yJIbTaTOB
U3MEPEHU, MOSICHUTD MPUHLMI (PYyHKIIMOHUPOBAHUS U3MEPUTEIBLHOTO CPEICTBA.
N3mepenne Toka

Db Ne 3

[Ipoxymath HaOOp KOHTPOIBHO-U3MEPUTEILHOTO 000y IOBaHHS, COOPATh CXEMY
MU3MEPEHUSs], BHITIOJTHUTD PSIIT U3MEPEHUH, TPOBECTH 00pabOTKy pe3yIbTaToB
U3MEPEHH, MOSICHUTD MPUHIMI (PYyHKIMOHUPOBAHUS U3MEPUTEIHLHOTO CPEICTBA.
M3MepeHne MOIIHOCTH

Ob Ne 4

[IpomymaTh HAOOP KOHTPOIBLHO-U3MEPUTEIBHOTO 000PYI0BAHMS, COOPATH CXEMY
U3MEPEHUs], BHITOJIHUTD PSAJT U3BMEPEHU, TPOBECTH 00pabOTKY pe3yJIbTaTOB
U3MEPEHUM, MOSICHUTh TPUHIUI (YHKIMOHUPOBAHUS U3MEPUTEIHHOTO CPEICTBA.
N3mepenne 4acToThl

Db Ne 5

[TpomymaTs HaOOP KOHTPOILHO-U3MEPUTEIBHOTO 000PYIOBaHMSI, COOPATh CXEMY
WU3MEPEHUSI, BHITTOJIHUTD PSJT U3MEPEHUN, TPOBECTH 00pabOTKY pe3yJIbTaTOB
WU3MEPEHUM, TTOSICHUTh TPUHITUT (YHKIIMOHUPOBAHUS U3MEPUTEIHHOTO CPE/ICTBA.
N3mepenne aMniauTy bl

Db Ne 6

[IpomymaTs HAOOP KOHTPOIBLHO-U3MEPUTEIBHOTO 000PYI0BAHMS, COOPATH CXEMY
U3MEPEHUs], BHITOJIHUTD PSAJT U3BMEPEHUM, TPOBECTH 00pabOTKY pe3yJIbTaToOB
U3MEPEHU, OSICHUTh TPUHIUI (YHKIMOHUPOBAHUS U3MEPUTEIHHOTO CPEICTBA.
N3mepenne Gpa3zoBoro casura



b Ne 7

[Tpogymats HaOOP KOHTPOIBHO-U3MEPUTEILHOTO 000PYI0BaHUS, COOpATh CXEMY
U3MEPEHHUSI, BHITIOJHUTH PAJl U3MEPEHUI, IPOBECTH 00pabOTKY pe3yIbTaToB
U3MEPEHH, MOSICHUTD MPUHIMI (PYyHKIMOHUPOBAHUS U3MEPHUTEIHLHOTO CPE/ICTRA.
W3mepenne nepruoja curxana

IbNe 8

[IpoxymaTh HAOOP KOHTPOIBLHO-U3MEPUTEIBHOTO 000PYI0BAHMS, COOPATH CXEMY
U3MEPEHUs], BHITOJIHUTD PSAJT U3BMEPEHUM, TPOBECTH 00pabOTKY pe3yJIbTaTOB
U3MEPEHU, MOSICHUTh TPUHIUI (YHKIMOHUPOBAHUS U3MEPUTEIHHOTO CPEICTBA.
N3mepenne conpoTUBIICHUS

ObNe 9

[TpomymaTs HAOOP KOHTPOILHO-U3MEPUTEIBHOTO 000PYI0OBaHMSI, COOPATH CXEMY
WU3MEPEHUSI, BHITTOJIHUTD PsIJT U3MEPEHUMN, TPOBECTH 00PabOTKY pe3yIbTaTOB
WU3MEPEHUM, TTOSICHUTh TPUHITUT (YHKIIMOHUPOBAHUS U3MEPUTEIHHOTO CPEJICTBA.
N3mepenue emkocTn

b Ne 10_

[TpomymaTs HAOOP KOHTPOILHO-U3MEPUTEIBHOTO 000PYIOBaHMSI, COOPATH CXEMY
U3MEPEHUs], BHITOJIHUTD PSAJT U3BMEPEHUM, TPOBECTH 00pabOTKY pe3yJIbTaTOB
U3MEPEHU, MOSICHUTh TPUHIUI (YHKIMOHUPOBAHUS U3MEPUTEIHHOTO CPEICTBA.
N3mepenne HHYKTUBHOCTU

Db Ne 11 _

[IpomymaTh HaOOpP KOHTPOJIBEHO-U3MEPHUTEIEHOTO 000PYA0BaHUs, COOPATH CXeMy
MU3MEPEHUs], BBITIOJTHUTD PSIIT U3MEPEHUH, TPOBECTH 00pabOTKy pe3yIbTaToB
WU3MEPEHUH, MOSICHUTH MPUHIHI (YHKIIMOHUPOBAHUS U3MEPUTEIEHOTO CPEJICTBA.
N3mepenune 1oOpoTHOCTH

b Ne 12

[Tpogymats HaOOP KOHTPOIBHO-U3MEPUTEILHOTO 000PYI0BaHUS, COOpATh CXEMY
U3MEPEHHUS, BHITIOJHUTH PAJl U3MEPEHUI, IPOBECTH 00pabOTKY pe3yIbTaTOB
U3MEPEHUM, MOSICHUTh TPUHIUI (YHKIMOHUPOBAHUS U3MEPUTEIHHOTO CPEICTBA.
N3mepenne napaMeTpoB AUOJ0B

b Ne 13

[IpoymaTs HAOOP KOHTPOJIBLHO-U3MEPUTEIBHOTO 000PYI0BAHMS, COOPATH CXEMY
U3MEPEHUs], BHITOJIHUTD PSAJT UBMEPEHUM, TPOBECTH 00pabOTKY pe3yJIbTaTOB
WU3MEPEHUM, TTOSICHUTH TPUHITUT (YHKIIMOHUPOBAHUS U3MEPUTEIHHOTO CPE/ICTBA.
W3mepenne nmapaMeTpoB TPaH3UCTOPOB

Db Ne 14
[Tpogymats HaOOP KOHTPOIBHO-U3MEPUTEILHOTO 000PYI0BaHUS, COOpATh CXEMY
U3MEPEHHUSI, BHITIOJHUTH PAJl U3MEPEHUI, IPOBECTH 00pabOTKY pe3yIbTaTOB



U3MEPEHUM, MOSICHUTh TPUHIUI (YHKIMOHUPOBAHUS U3MEPUTEIHHOTO CPEICTBA.
W3mepenne napaMeTpoB CUTHAIOB CHHYCOUAAIBHON (POpMBI

b Ne 15_

[Tpogymats HaOOP KOHTPOIBHO-U3MEPUTEILHOTO 000PYI0BaHUS, COOPATh CXEMY
U3MEPEHHUSI, BHITIOJHUTH PAJl U3MEPEHUI, IPOBECTH 00pabOTKY pe3yIbTaToB
U3MEPEHH, MOSICHUTD MPUHIMI (PYyHKIMOHUPOBAHUS U3MEPHUTEIHLHOTO CPE/ICTRA.
N3mepenue napaMeTpoB CUTHAJIOB UMITYJIbCHON JOpMBI

b Ne 16_

[IpoxymaTh HAOOP KOHTPOIBLHO-U3MEPUTEIBHOTO 000PYI0BaHMS, COOPATH CXEMY
U3MEPEHUS], BHITOJHUTD PSAJT U3BMEPEHUMN, TPOBECTH 00pabOTKY pe3yJIbTaTOB
U3MEPEHUM, MOSICHUTh TPUHIUI (YHKIMOHUPOBAHUS U3MEPUTEIBHOTO CPEICTBA.
N3mepenne napaMeTpoB Lienei ¢ COCPeTOTOYEHHBIMU MTOCTOSIHHBIMU

JK3aMeHAUMOHHBbIN Onier Ne 17

[Tpogymats HaOOP KOHTPOIBHO-U3MEPUTELHOTO 000PYI0BaHUS, COOPATh CXEMY
U3MEPEHMS, BHITIOJHUTH PAJl U3MEPEHUI, IPOBECTH 00pabOTKY pe3yIbTaToB
U3MEPEHH, MOSICHUTD MPUHIMI (PYyHKIMOHUPOBAHUS U3MEPHUTEIHLHOTO CPEICTRA.
N3mepenne nmapaMeTpoB LENei ¢ pacipeaeIeHHBIMU TOCTOSTHHBIMU

b Ne 18

[IpomymaTh HAOOP KOHTPOIBLHO-U3MEPUTEIBHOTO 000PYI0BAHMS, COOPATH CXEMY
U3MEPEHUS], BHITOJIHUTD PSAJT U3BMEPEHUM, TPOBECTH 00pabOTKY pe3yJIbTaTOB
U3MEPEHUM, MOSICHUTh TPUHIUI (YHKIMOHUPOBAHUS U3MEPUTEIBHOTO CPEICTBA.
N3mepeHne HanpsHKeHUs aHaJIOrOBbIM BOJIBTMETPOM

b Ne 19

[Tpogymats HaOOP KOHTPOIBHO-U3MEPUTEILHOTO 000PYI0BaHUS, COOpATh CXEMY
U3MEPEHHUSI, BHITIOJHUTH PAJl U3MEPEHUI, IPOBECTH 00pabOTKY pe3yIbTaToB
U3MEPEHH, MOSICHUTD MPUHIMI (PYyHKIMOHUPOBAHUS U3MEPHUTEIHLHOTO CPE/ICTRA.
N3mepenne HanpskeHust HU(QpPOBBIM BOIBTMETPOM

Ob Ne 20

[IpoxymaTh HAOOP KOHTPOIBLHO-U3MEPUTEIBHOTO 000PYI0BAHMS, COOPATH CXEMY
U3MEPEHUs], BHITOJHUTD PSAJT U3BMEPEHUN, TPOBECTH 00pabOTKY pe3yJIbTaTOB
U3MEPEHUM, OSICHUTh TPUHIUI (YHKIMOHUPOBAHUS U3MEPUTEIBHOTO CPEICTBA.
N3mepenne 4acTOThl KOHJEHCATOPHBIM 4YaCTOTOMEPOM

Ib Ne 21

[Tpogymats HaOOP KOHTPOIBHO-U3MEPUTEILHOTO 000PYI0BaHUS, COOpATh CXEMY
U3MEPEHHUSI, BHITIOJHUTH PAJl U3MEPEHUI, IPOBECTH 00pabOTKY pe3ybTaTOB
U3MEPEHH, MOSICHUTD MPUHIMI (PYyHKIIMOHUPOBAHUS U3MEPHUTEIHLHOTO CPE/ICTRA.
N3mepeHne 4acTOThl JJIEKTPOHHO-CUETHBIM YaCTOTOMEPOM



b Ne 22

[Tpogymats HaOOP KOHTPOIBHO-U3MEPUTEILHOTO 000PYI0BaHUS, COOpATh CXEMY
U3MEPEHMsI, BHITIOJHUTH PAJl U3MEPEHUI, IPOBECTH 00pabOTKY pe3yIbTaToB
U3MEPEHH, MOSICHUTD MPUHIMI (PYyHKIMOHUPOBAHUS U3MEPHUTEIHLHOTO CPE/ICTRA.
M3mepenne nmapaMeTpoB CUTHAJIOB T€HEPAaTOPa HU3KOM 4aCTOTHI

b Ne 23

[IpoxymaTh HAOOP KOHTPOIBLHO-U3MEPUTEIBHOTO 000PYI0BAHMS, COOPATH CXEMY
U3MEPEHUs], BHIIOJHUTD PSAJT UBMEPEHUMN, TPOBECTH 00pabOTKY pe3yJIbTaTOB
U3MEPEHU, MOSICHUTh TPUHIUI (YHKIMOHUPOBAHUS U3MEPUTEIHHOTO CPEICTBA.
N3mepeHne napaMeTpoB CUTHAIOB T€HEPATOPOB BHICOKOM YaCTOTHI

b Ne 24

[Tpogymats HaOOP KOHTPOIBHO-U3MEPUTELHOTO 000PYI0BaHUS, COOPATh CXEMY
U3MEPEHMs, BHITIOJHUTH PAJl U3MEPEHUI, IPOBECTH 00pabOTKy pe3yIbTaToB
U3MEPEHH, MOSICHUTD MPUHIMI (PYHKIMOHUPOBAHUS U3MEPHUTEIHLHOTO CPEICTRA.
N3mepenne nmapaMeTpoB CUTHAJIOB T€HEPATOPOB UMITYJILCOB

Ib Ne 25

[TpomymaTs HAOOP KOHTPOILHO-U3MEPUTEIBHOTO 000PYIOBaHMSI, COOPATH CXEMY
U3MEPEHUs], BHITOJIHUTD PSAJT U3BMEPEHUM, TPOBECTH 00pabOTKY pe3yJIbTaTOB
U3MEPEHUM, MOSICHUTh TPUHIUI (YHKIMOHUPOBAHUS U3MEPUTEIBHOTO CPEICTBA.
HccnenoBanuie nHTepdEiicoB MOAKIIOUEHUS CPEICTB U3MEPEHU I



4. Kpurepuu onileHUBAHMSI

«5» «OTJIMYHO» WIHN «3aYTeHO0» — CTYJEHT MOKa3bIBaeT IIyOOKOE U MOJTHOE
OBJIQJICHHE COJAEpP’KAaHWEM IPOrpaMMHOro marepuana no Y/, , B coBepuieHCTBE
BJIAJ€ET NOHSATHIHBIM aIapaToM U JEMOHCTPUPYET YMEHUE IPUMEHATH TEOPHIO Ha
NpaKTHKE, pellaTh pa3IuyHble NPaKTHUECKHe U NpodecCHOHATIbHbIC 3a7auH,
BBICKA3bIBaTh U OOOCHOBBIBATh CBOU CYKJEHUS B (POpME rpaMOTHOTO, JIOTHYECKOTO
oTBeTa (YCTHOTO WM MUCBMEHHOIO), a TaKXe BBICOKMM YPOBEHb OBJIAJICHUE
o01mMMU 1 npo¢decCUOHATBHBIMU KOMITIETEHIIMSIMU U IEMOHCTPUPYET TOTOBHOCTD K
npodeccuOHaNbHOMN eI TeIbHOCTH;

«4» «XOopomIo» WIM «3a4YTeH0» — CTYJIEHT B IIOJIHOM OOBEME OCBOMII
IPOTpaMMHBIM MaTepuan no Y/[, Bimageer NOHATHWHBIM amnmnapaTroM, XOpPOIIO
OPUEHTUPYETCS B HM3y4a€MOM MAaTe€pHUalie, OCO3HAHHO NIPUMEHSET 3HAHWUS UL
pelieHus] MPAaKTHUYECKUX M MPO(PECCHOHANBHBIX 3a/lad, TPaMOTHO M3JIaraeT OTBET,
HO cojepkaHue, ¢popma oTBeTa (YCTHOTO HJIM MHUCHMEHHOTO) MMEIOT OTIEIbHbIE
HETOYHOCTH, JEMOHCTPUPYET CpEAHUHA YpPOBEHb OBJaJ€HHE OOIUMU U
npo(ecCHOHANBHBIMA ~KOMIIETEHUUSMA M TOTOBHOCTh K TNPOQEeCcCHOHATbHON
NEATEIIbHOCTH;

«3» «YHOBJICTBOPUTEJIbHO» WM «3aYT€HO» — CTYICHT OOHapyXUBaeT
3HaHUE U IIOHMMaHUE OCHOBHBIX IOJIOXKEHUN ITPOrpaMMHOr0O marepuania mno Y /1, Ho
u3jlaraeT €ro  HENOJHO, HEIOCIEA0BAaTEIbHO, JOIYCKaeT HETOYHOCTH B
ONPENCIICHUHN IOHATUH, B IPUMEHEHUU 3HAHUW I PELICHUSA MPAKTUYECKUX U
npo(heCCHOHANIBHBIX 3aa4, HE YMEET J0Ka3aTelbHO OOOCHOBATh CBOM CYKJIECHUS,
HO TpU OSTOM JEMOHCTPUPYET HU3KUH ypOBEHb OBIAJCHUS OOIIUMHU U
npo(ecCHOHANBHBIMA ~KOMIETEHUUSAMA M TOTOBHOCTh K MNPOQPEeCcCHOHATbHON
NEATEIIbHOCTH;

«2» «HeyIOBJICTBOPUTEJIBHO» HMJIH «HE 3a4YTeHO0» — CTYJIEHT HMEET
pa3po3HEHHbIE, OECCHUCTeMHbIE 3HaHHUS, HE YMEET BBIICIATh TIJaBHOE U
BTOPOCTETIEHHOE, JIOMYCKAeT OIIMOKU B OMPEICICHUU MOHATUN, OECTIOPSIOYHO U
HEYBEPEHHO H3Jara€T NporpaMMHbIi MmaTepuan no Y/, HEe ymeeT NpUMEHSTh
3HaHUS [JJIs peLIEeHUs TPAKTUYECKUX U  Npo(ecCHOHANbHBIX 3ajay, He
JEMOHCTPUPYET OBIAJCHUE OOMIMMHU U MPOPECCUOHAIBHBIMU KOMIIETEHUIUIMH U
TOTOBHOCTH K MPO(ECCUOHAIBHOMN AESTEIbHOCTH.



5. UudgopmanmnonHoe odecnevyeHue

nepeyeHb y4eOHbIX M3JaHHM, AJIEKTPOHHBIX W3JIaHUM, 3JEKTPOHHBIX U MHTepHeT-
pecypcoB, 00pa3oBaTeNbHBIX TIAT(HOPM, IIEKTPOHHO-OMOIMOTEUHBIX CHCTEM, BEO-
CUCTEM JJsi OpraHu3alyl AUCTAHIMOHHOTO OOyYeHHs U YOpPAaBICHUS UM,
UCIIONIb3yEMbIE B 00pa30BaTEIbHOM IPOLIECCEe KaK OCHOBHBIE U JOMOJHUTEIHHBIC
VCTOYHHKHU.
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