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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-4 CniocoOeH mpuMeHsATh HeOOX0UMbIE (PU3MUECKHE 3aKOHBI M MOJICIH JIJIsI PEIICHUS
3a/1a4 MpoeCCHOHANTBHOMN IeATeIbHOCTH
N]I-2 [IpuMeHseT MonoKeHUs dJACKTPOTEXHUKH, JICKTPOHUKHA U CXEMOTEXHUKH JIJISL PEIICHUS
npodecCHOHATBHBIX 3a1a4

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: Jlomyck k 1abopatopHoi padote
1. KM-1 (JIabopaTtopHas pabota)
2. KM-2 (JIabopaTtopHas pabora)
3. KM-3 (JIabopaTtopHas pabota)
4. KM-4 (JlabopaTopHas paboTa)

Dopma peanmzanuu: ITncemenHas pabora
1. KM-5 (KonTposbHas paborta)
2. KM-6 (KonTponbHas padboTa)

BPC aucuuniavHbl

4 cemecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Hnanekc KM- | KM- | KM- | KM- | KM- | KM-

Pazgen nucHuIIMHbI KM: 1 2 3 4 5 6

Cpok KM: 4 8 12 15 8 15

Broanas neknus. IlorpentHocTy OqHOKPAaTHBIX
U3MEPEHUM

BBonHas nexkuus. [lorpemHoctu 0MHOKPAaTHBIX
V3MEPEHUIN

ITorpemHOCTh NPSIMBIX MHOTOKPATHBIX U3MEPEHUI

ITorpemHOCTh NPSIMBIX MHOTOKPATHBIX U3MEPEHUI + + + +

CpeactBa 1 MeTo bl U3MepeHuil. Msmepenne
HaINpsHKCHUS

CpeactBa n MeTo bl U3MepeHuil. Msmepenne
HaINpsHKCHUS

OCLII/IJIJIOFpa(bI/I‘-ICCKI/IC U3MCPCHUA U U3MCPCHUSA
CIICKTpa CUI'Hajia

Ocuunorpadguueckue U3MepeHus U U3MepeHus
CIEeKTpa CUTHaJIa




N3Mmepenne napamMeTpoB 3JIEMEHTOB IIEMEH.
N3mepenne CBY u pacnipeneneHHbIX Lenen

N3Mmepenne napamMeTpoB 3JIEMEHTOB IIEIEH.

. + +
N3mepenne CBY u pacnipeneneHHbIX LHenen
N3mepenne yactoTsl. ABTOMATU3AIUS U3MEPEHUIN
N3mepenne yactoTsl. ABTOMATU3AIUS U3MEPEHUIN + +
OcHoBbl cTannaptuzaui. OCHOBBI cepTUPUKATUT
OcHoBbl cTanaapTu3anui. OCHOBBI cepTUPHUKATUN + +
OCHOBBI yIIpaBlieHUs Ka4€CTBOM
OCHOBBI yIIpaBJieHUs Ka4€CTBOM + +
Bec KM: | 15 15 15 15 20 20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE

OIIK-4 N-20r1k-4 [Tpumensier | 3HaTH: KM-1 (JlaboparopHas padoTa)
TTOJIOXKEHUS KJIaCCHU(PUKAILIHIO, KM-2 (JIaboparopnas pabota)
AIIEKTPOTEXHUKH, CTPYKTYpPHBIE CXEMBI, KM-3 (JlaboparopHas padoTa)
3JICKTPOHUKHU U | METPOJIOTHYECKHUE KM-4 (JITaboparopnas pabota)
CXEMOTEXHHKHA JUI | XapaKTEPUCTUKHA THUITOBBIX KM-5 (KouTpoasHas pabora)
penieHust CPEACTB paguou3MEpPEHU KM-6 (KonTponbsHas pabora)

npohecCuOoHANBHBIX 3aa4

OCHOBHBIC TEOPETUICCKHE
TOJIOKCHHSI METPOJIOTHH,
METPOJIOTHYECKOTO
obecrneueHus,
CTaHIaPTH3AIUH U
cepTudUKamu

VYMmeTs:

AKCILTYaTHPOBATh
COBPEMEHHYIO
OTEYECTBECHHYIO U
3apyOeIKHYIO DJIEKTPO- U
pauou3MEepPUTEIHHYIO
anmaparypy B Ipoiiecce
pa3paboTKu, TPOU3BOJICTBA U
IKCITTyaTaIuu
PaTMO3JICKTPOHHBIX CPEJICTB
3aIUTHI ¥ IPOTHBOACHCTBUS
METOMYECKHU MPABUIILHO
BBIMOJIHATH H3MEPCHHS,




OIICHUBATh TOYHOCTH U
0OpPMIIATH PE3YIIBTATHI
U3MEPEHHI B COOTBETCTBUU
C JeHCTBYIOIIEH
HOPMaTUBHOMN
JIOKYMEHTaIUen
METPOJIOTMYECKHU TPABUIHLHO
BBIOMPATh METOJIBI 1
CpeJlICTBa U3MEPEHUS




II. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenusanus
KM-1. KM-1

®opmbl peasu3anun: J[omyck k maboparopHoii padbore

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBeaeHUsi KOHTPOJBLHOr0 MeponpusTusi: J(ONmyck, BBINOJTHEHUE W 3alluTa
nabopaTopHoii paboTsr Nel.

KpaTtkoe conepkanue 3a1aHusi:
B pabote cryneHTy npeaiaraeTcs Mpy MOMOIIH JIBYX Pa3JIMYHbBIX IPUOOPOB H3MEPUTh
COIPOTHBIICHUS HECKOJILKUX PE3UCTOPOB, 3aTE€M TOIKIIOUYNTH HAMPSKCHUE TUTAHUS COTJIACHO
CXeMe M3 OIUCAHUS K paboTe U U3MEPUTH MOJIYUUBIIICECS] HA PE3UCTOPAX HAIPSIKCHHUE.
CryneHty cineayeT oOpMHUTH OTYET O MPoJIeTanHoi padote corntacao 'OCT 7.32-2017
«OTYET O HAVYHO-UCCJIEJOBATEJIBCKOM PABOTE, B KOTOpbIi 3aHOCATCS
Ta0JIUIBI PE3YJIbTATOB H3MEPECHUM, PACCIMTAHHBIC JIUIS KAXKIOTO U3MEPCHHS ITOTPEITHOCTH, a
TaKXe Pe3yIbTaT U3MEPEHHUSI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: METONMYECKU MPABUIBLHO 1.Kakum o6pa3om B paboTe yuuThIBasIach MpeeabHast
BBITIOJIHATh U3MEPEHUS, OLICHUBATh MHCTPYMEHTAJIbHAS TIOTPEIIHOCTH?

TOYHOCTH " oopMIIATH
pe3yapTaThl W3MEpPEHUI B
COOTBETCTBUU C  JCUCTBYIOLIECH
HOPMAaTHBHOM JTOKYMEHTaluen

Onucanue MIKAJbI OLlEeHUBAHMS:

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evinoanenus snanusa: OueHka 5 («OTJIMYHO»), €CIIU CTYJIEHT MPOBe
BCe HEOOXO0uMbIe u3MepeHus, coctaBml otueT cornacHo [[OCT 7.32-2017 u oTBeTHI Ha
KOHTPOJIBHBIN BOIIPOC

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuixu evinoineHus shanus: OueHka 4 («XopoIoy), €Ciau CTYASHT TPOBeT
BCE HEOOX0IuMBbIe n3Mepenus, coctaBui otdeT corsiacHo ['OCT 7.32-2017 u He cMOT OTBETUTH HA
KOHTPOJIbHBIN BOIIPOC

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OueHka 3 («yI0BICTBOPUTEIBHOY), €CITH
CTYJICHT MPOBEJ BCe HEOOXOAUMBIC U3MEPEHUS, HO O(OPMHJII OTYET C HEJOCTATKAMHU M HE CMOT
OTBETHUTh HA KOHTPOJIbHBIH BOTIPOC

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITH
CTYZICHT HE CMOT MPOBECTH U3MEPEHHUS, TUOO0 HE MIPEIOCTABHII OTUET IO MpoAeTaHHON padoTe




KM-2. KM-2

®opmbl peaqu3anun: J[onyck K 1abopaTopHoii paboTe

Tun koHTpobHOrO MeponpusTus: Jlaboparopnas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeneHusi KOHTPOJbLHOr0 Meponpusitus: JlONMyck, BBINOJIHEHHE M 3allUTa
nabopaTopHoi paboThl No2

Kpatkoe cogepxanue 3ajaHusi:
B Jlaboparoproii pabote Ne2 cTyneHTy npeiaraeTcs mpy MOMOIIH ocIipuniorpada,
reHepaTopa CUTHAJIOB CIOXHOU (hOopMbI M HAOOpa BBIJAHHBIX 3JIEMEHTOB ITPOBECTU U3MEPEHHUS
emkocTH RC-11enu penakcarioHHBIM METO/IOM M HHIYKTHBHOCTH RL-11enu MeToaoM Bapuamnuu
yacToThl. CTyICHTY cieayeT opOpMHUTh OTYET 1O npoaenanHoi padore cormacao 'OCT 7.32-
2017 «OTYET O HAYYHO-MCCJIEJIOBATEJILCKOM PABOTE», B KOTOPBIii 3aHOCATCS
TaOJIMLBI PE3yJIbTaTOB U3MEPEHUN, PACCUMTAHHBIC JIJISI KQXKI0T0 U3MEPEHHUS ITOTPEIIHOCTH, a
TaKKe pe3ysabTaT U3MepeHus. B kauecTBe 3aluThl CTYACHTY MPEAJIaraeTcsi OTBETUTH HA OJIUH
U3 KOHTPOJBHBIX BOIIPOCOB.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTb: METOIWYECKH IPAaBHIBHO 1.Copmynupyiite cyTh yacToTHOTO MeToaa. [losicHuTte
BBITOJIHATh U3MEPEHNUS, OLIEHUBATh €ro JIOCTOMHCTBA U HEIOCTATKH.

TOYHOCTb u ohopMIATh 2.Kak o1leHUTh NOTPELIHOCTh U3MEPEHUS EMKOCTHU
pe3yJIbTaThl U3MEpeHuin B peNlakCallMOHHBIM METOIOM?

COOTBETCTBUM C  JCUCTBYHOLIEH 3.Kax o11leHUTh IOTPEIHOCTh U3MEPEHUS

HOPMAaTUBHOM TOKyMEHTaluuen MHJIYKTUBHOCTH YaCTOTHBIMU METOAOM?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT IpoBe Bce HEOOXOAUMbIE U3MEPEHUS,
coctaBui otyeT corsacHo ['OCT 7.32-2017 u oTBETUI HA KOHTPOJIBHBIN BOMPOC

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: CTyJeHT IPOBeN Bce HEOOXOUMbIE U3MEPEHHUS,
cocraBui otyet corinacHo I'OCT 7.32-2017 u He cMOT OTBETUTH Ha KOHTPOJIbHBIN BOIPOC

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT IpoBeJ Bce HEOOXOAUMbIE U3MEPEHUS,
HO 0()OPMHJI OTYET C HEJTOCTATKAaMH M HEe CMOT OTBETUTh Ha KOHTPOJLHBIA BOIIPOC

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: CTyJIEHT HE CMOT IMTPOBECTH U3MEPEHUS, TNOO He
MIPEIOCTaBHII OTUET 10 MpoieTIaHHON padoTe

KM-3. KM-3

®opmbl peanuzanuu: Jlonyck K 1abopatopHoii pabore

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOBbHOrO Meponpustusi B BPC: 15

IIpouenypa npoBeneHusi KOHTPOJbHOro MeponpustTus: JlONMycK, BBINOJIHEHHE M 3allUTa
nabopaTopHoii paboTsr Ne3.




KpaTkoe conep:kanue 3a1aHus:

B pabote ctyaeHTy npeayiaraeTcst pu MOMOITU u3Meputens 1ooporHocty E4-11 uzmeputsb
napaMeTpsl KaTyIIKH HHIYKTHBHOCTH TIPH BO3JICHCTBUYU BRICOKOYACTOTHOTO CHTHANA, a TAKXKE
U3MEPUTH COMPOTUBJICHUE U EMKOCTh BBIJAHHBIX pa3JaTOYHBIX 3JIeMeHTOB. CTYIEHTY CleayeT
oopMUTH OTYET 10 npojenannoi padore cormacao 'OCT 7.32-2017 «OTUET O HAYYHO-
UCCJIEJOBATEJILCKOM PABOTE, B KOTOpPBIii 3aHOCSTCS TAGIHIIBI PE3yJIbTATOB
WU3MEPEHUH, pacCUMTaHHBIC IS KAKIOT0 U3MEPEHUS TIOTPEITHOCTH, a TAKIKE pe3yIbTarT

HU3MCPCHUA.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: KJ1accu(uKanuio,
CTPYKTYpHBIC CXEMBI,
METPOJIOTUYECKUE XapaKTEPUCTHKH

1.B 1yem pazinure SKBUBaJICHTHON U IEUCTBUTEIILHON
WHIYKTUBHOCTEH 10 MX (PU3NYECKON CYIIHOCTH?
[Tosyunte cooTHOLIEHHE, CBA3BIBAOIEE 3HaUeHHEe LD co

THITOBBIX CpEeACTB sHaueHusmu L u CO .

paguou3MepeHun

3HaTh: OCHOBHBIE TEOPETUUYECKUE 1.Kak 3aBUCAT MOTpEUTHOCTH H3MEPEHUH OT
MOJIOKEHUS METPOJIOTHH, cootHomieHus yactot f 1 u f2 ? Kak nmpoBoautcs

METPOJIOTHUECKOro  00eCIeyeHus,
CTaHJAPTHU3AIMH U CepTH(UKAINT

KOCBEHHOE U3MepeHne eMKOCTU KoHaeHcaropa? Kak
OMPEJIEISETCS TOTPEITHOCTh H3MEPEHUs?

VYMeTh: MCTPOJIOTHUCCKHU
IMpaBUJIbHO BI)I6I/IpaTI) METOABI H
CpeacTBa UBMCPCHUA

1.Kak npoBosaTcs u3MepeHusi akTUBHOU COCTaBISIOIEH
pe3ucTopa Ha BHICOKOM YacTOTE C IOMOILIBIO H3MEPUTEIIS
noopotHoctu? [Touemy mpu 3ToM creayeT NpOU3BOAUTD
KOCBEHHBIE U3MEpPEHUs JOOPOTHOCTHU?

2.Kak mo/icyuTaTh MOrpeHoCTb U3MEPEHUs
COIIPOTHUBIICHUS PE3UCTOPA IIPU KOCBEHHBIX U3MEPEHUSX
JTOOPOTHOCTH METOJIOM BapUaIliU YaCTOTHI?

YMers: JKCILTYaTUPOBATh
COBPEMEHHYIO OTEUYECTBEHHYIO U
3apyOe)KHYIO 3JIEKTPO- u
paIroOU3MEpHUTENBHYIO aNapaTrypy
B rpoiiecce pa3paboTKu,
NPOM3BOJICTBA M  3KCIUIyaTalluu
PazMO3IEKTPOHHBIX CpeAcTB
3aIIUTHI U IPOTUBOICHCTBUS

1.Pacckaxure o pabote usmepurens 100pornoctu E4—
11, mpuHIUIIE €ro AeHCTBHS U Ha 3HAYEHUU OTACIbHBIX
Y3JI0B CXEMBI.

2.Kakum 00pa3oM Ipou3BOIUTCS MPSIMOE U3MEPEHNE
3HA4YEeHUs DKBUBAIEHTHON HHIYKTUBHOCTH LD 1 moyemy
MOTPEUIHOCTh TAKOTO U3MEPEHHUs HE aTTeCTyeTcs B
nacriopte npudopa?

3.Kak mpou3BoanuTCs U3MepeHue AeHCTBUTEIHLHOTO
3HAYEeHUsI UHIYKTUBHOCTH U COOCTBEHHOW €MKOCTH
katymku? Kak onpenenstorcsi HOrpemHoCTH TaKUX
3MepeHuit?

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoaneHus sHanusa: OueHka 5 («OTJIMYHO»), €CIIU CTYJIEHT MPOBe
BCe HEOOXO0uMBbIe U3MepeHus, coctaBil otueT cornacHo [OCT 7.32-2017 u oTBeTH Ha

KOHTPOJIBHBIN BOIIPOC

Ouyenka: 4

Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuixu evinoineHus shanus: OneHka 4 («XopoIoy), €Ciau CTYACHT MPOBeT
BCE HEOOXOouMBbIe n3MepeHus, coctaBui otdeT cormtacHo ['OCT 7.32-2017 u He cMOT OTBETUTH HA

KOHTpOHLHLIfI BOIIPOC

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50




Onucanue xapaxmepucmuxu evinoanenus snanusa: OueHka 3 («yI0BIETBOPUTEIBHOY), €CIIU
CTYIEHT MPOBEJ BCEe HEOOXOMMbIE U3MEPEHHUSI, HO 0(OPMUII OTUET C HEOCTaTKaMH U HE CMOT
OTBETUTH HA KOHTPOJBHBII BOIPOC

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus shanus: OneHka 3 («yJI0BIECTBOPUTEIBHOY), €CITU
CTYJICHT IPOBEJI BCE HEOOXOMMBIC U3MEPEHHSI, HO O()OPMHUJI OTYET C HEJTOCTATKAMH M HE CMOT
OTBETUTh HA KOHTPOJBHBIA BOIIPOC

KM-4. KM-4

®opmbl peasu3anun: Jlomyck k 1abopatopHoii padoTte

Tun KoHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mnpoBeaeHUsi KOHTPOJBLHOr0 MeponpusTHsi: J(ONmyck, BBINOJTHEHUE W 3alluTa
naboparopHoit pabotel Ned

Kpartkoe cogep:kanue 3aiaHu:
JlaboparopHas pabota Ned mpencraisieT coboi 1abopaTopHyIO paboTy, B KOTOPOI CTYACHTY
npeIaraeTcs mpy MOMOIIH ocIipuiorpada u yacroroMmepa u3meputbh AUX 1ienu u3 onvucaHus
paboThl U IPOBECTH OLIEHKY TOYHOCTH H3MepeHus. CTyneHTy ciaeayeT ohOpMUTh OTUET 1O
nponenanHoit padote cormmacuo 'OCT 7.32-2017 «OTHET O HAYYHO-
NCCJEJIOBATEJIBCKOM PABOTE», B KOTOPBIii 3aHOCATCS TaG/IHIIBI PE3y/IbTATOB
WU3MEPEHUH, pacCUMTaHHBIC IS KAKIOT0 U3MEPEHUS TIOTPEITHOCTH, a TAKIKE Pe3yibTatT
U3MEpEHHUS.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: KJIacCU(PUKALIHIO, 1.ITosicHuTE IPUHIIKTI JEHCTBUS [IUPPOBOTO
CTPYKTypHBIC CXEMBI, ocmmiorpaga

METPOJIOTUUECKHE XapaAKTEPUCTUKU

THUIIOBBIX CpEICTB

paaron3MepeHui

3HaTh: OCHOBHBIE TEOPETHUYECKHE 1.TlosicHuTE MPUHIIATT TEACTBHS aHAJIIOTOBOTO
MOJIOKCHUS METPOJIOTHH, ocuuiuiorpada

METPOJIOTUUECKOT0  O0ecreyeHusl,
CTaHJapTU3aIUU U CePTHPHUKAIIUU

YMers: METPOJIOTHYECKH 1.Kak o11eHUTh NOTPENIHOCTh U3MEPEHUS aMILIUTY/IbI
NpaBUIbHO BBIOMpATh METOABI U HanpspKeHUs Ha ocuusuiorpage?
CpelcTBa U3MEpPEHUs 2.Kak o11eHUTh NOTPENIHOCTh U3MEPEHUS eproia

BpPEMEHU MPHU U3MepeHHH ocLuiuiorpagom?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku 6blnoaneHus 3uanus: - OneHka 5 («0TJIMYHOY»), €CIH CTYACHT IpOBell
BCE HEOOXO0uMBbIe n3MepeHus, coctaBui otyeT corinacHo ['OCT 7.32-2017 u oTBeTHI Ha
KOHTPOJIbHBIN BOIIPOC;

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakxmepucmuxu evinoaneHus snanus: - OueHka 4 («Xopomioy), eciu CTyIeHT IpOBe
BCe HEOOXO0uMbIe U3MepeHus, coctaBuil otueT cornacHo [OCT 7.32-2017 u He cMOT OTBETHUTH Ha
KOHTPOJIBHBIN BOIIPOC;
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu 8ublnonneHus 3uanus: - OueHka 3 («yZ0BICTBOPUTEIBHOY), €CIIU
CTY/ICHT IPOBEJ BCE HEOOXOAUMBIC U3MEPEHUS, HO O(OPMHII OTYET C HEJOCTATKAMHU M HE CMOT
OTBETUTh HA KOHTPOJLHBIH BOIIPOC;

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: - OueHka 2 («HeyJOBICTBOPUTEIHHOY), €CIIN
CTYJICHT HE CMOT IIPOBECTH U3MEPCHHMSI, TUOO HE MPETOCTABUII OTUET IO MPOJICIIAHHOM padoTe.

KM-5. KM-5

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeeHNs1 KOHTPOJIBLHOr0 MeponpusiTus: Pemenne KoHTponbHOI paboTsr Nel

Kpartkoe cogep:kanue 3aiaHu:
KonrtponbHas pabota npejacraBiseT codoil 1) TecTupoBaHue U3 TEOPETHUECKOTO BONPOCa, B
KOTOPOM CTYJIEHTY He00X0/IMMO ONMCaTh 3a/IaHHbII COrJIacCHO BapuaHTy npubop 2) 3a1auy,
JUIS peLIeHUs] KOTOPOil CTyIeHTY BbIAAETCS MHAUBUAYaJIbHBIA BapUAHT, B KOTOPOM YKa3aHBbI
NOKa3aHus Ipudopa 1 yCIOBUS OKpyXkaromei cpenbl. CTyqeHTy He0OX0MMO BEpHO y4eCTh
OCHOBHYIO M JIOTIOJIHUTEIIbHBIE MIOIPEIIHOCTH U 3allucaTh pe3yibTaT U3MepeHus. B kauecTse
pa3IaTOYHOrO MaTepualia UCIOIb3YIOTCS NaHHbIC ISl BOJbTMETpa B7-16.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTb: METOIWYECKH IPaBHIBHO 1.IIpu nomoiu BonbT™MeTpa B7-16 uzmepsiercs
BBIIOJIHATH U3MEPEHUS, OIICHUBATh Hanpsbkenue U=20,526 B. U3pectHo, yto U k =100 B,
TOYHOCTH " oopmIIATh t=25 0 C, nanpsoxenue cetu 220 B. Onpenenutsb
pe3ynbTaThl U3MEPEHUI B OTHOCHUTENIbHYIO M a0CONMIOTHYIO MOTPEUTHOCTH
COOTBETCTBUU C JCHCTBYIOIIEH M3MEPEHHUS, 3aMUCaTh PE3YJIbTAT U3MEPEHUS
HOPMAaTHBHOMN JOKYMEHTALIMEN

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku gvinonnenus 3uanus: 1) CTyaeHT n300pa3ui cxemy npuoopa,
HapHCcoBaJl HEOOXOIMMbIE TUarpaMmbl (3MIOPHI HAMPSKEHUS, TUOO Apyrue MOosSCHSIUE padoTy
npubopa rpadukn) U onucai padoty npudopa; 2) CTyeHT BEpHO y4ell BCe BUbI IIOIPEIIHOCTH U
BEPHO 3amucaj pe3yibTaT U3MEPEHHUS;

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu gvinoanenus snanus: 1) CTyneHT nzodpasui cxemy npubdopa, omnucain
paboty mpubopa, HO HE CMOT HAPUCOBATh HEOOXOAMMBIC TUATPAMMBbI (MIOPHI HATIPSHKEHUS, THO0
Ipyrue nosicHsomme padboty npubdopa rpadukn); 2) CTyAeHT BEpHO yuel BCe BHJIBI TOTPEITHOCTH,
HO HE BEpHO 3aIucall pe3yabTaT U3MEPEHUS;

Oyenxa: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku gvinonnenus 3uanua: 1) CTyaeHT u3o0pa3ui cxemy npuodopa, 1uoo
omnucan padoty npubdopa; 2) CTyaeHT BEpHO BBIOTHII PACYeT OCHOBHOM MOTPENTHOCTH, HO
omnocs Ipu pacyeTe TOMOJHUTENFHON, U BEPHO 3alMcal pe3yinbTaT U3MepeHHts;
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Oyenka: 2

Onucanue xapakmepucmuxu evinonneHus 3nanus: 1) CTyIeHT He CMOT BEpHO N300pa3uTh CXEMY
npubopa, 160 onucath padoty npudopa; 2) CTyAeHT He CMOT BEPHO OCHOBHYIO IOTPEIIHOCTh
U3MEPEHHUS 1 HEBEPHO 3aIucall pe3yibTaT U3MEPeHHUS;

KM-6. KM-6

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrponsHas padora

Bec koHTpoBbHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJbLHOT0 MePONIPUATHSA: PerieHne KOHTpoIbHOM paboThl Ne2

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Kontponbnas padora No2 npencrapiser coool: 1) MHANBUAYaTbHBIN BapHaHT, B KOTOPOM
YKa3aHbI BXOJHBIC XapaKTEPUCTUKH MIPHOOPA U XapaKTEPUCTUKH U3MEPSIEMOH 1IeTIH,
npeyiaraeTcs OUEHUTh METOANYECKYIO MTOTPEIIHOCTh U3MEPEHUS; 2) WHANBUAYaIbHbII
BApUAHT, B KOTOPOM YKa3aHbl PE3yIbTaThl U3MEPEHUSI HEKOTOPOH (PU3UIECKOIN BETUUUHBI U
MIPEANOJaraeTcs 3aKOH pacipeiesIeHUs OIPEIIHOCTH CIIy4ailHOW BeInYuHbl. CTYyJIEHTY
MpeJIaraeTcsi IOCTPOUTH BAPUAIMOHHBIN sl U AaTh OLIEHKY UCTUHHOTO 3HAYCHUS
U3MEepPSEMOii BETUYHUHBI C YU€TOM 3aKOHA paclpeIe/ICHuUs.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

VYMeTh: MCTOAHUYCCKH IIPpAaBUJIBHO
BBITIOJIHATh U3MCPCHUS, OLICHHUBATDH

TOYHOCTbH u oopMIIATH
pe3yapTaThl W3MEpPEHUI B
COOTBETCTBUU C  JCUCTBYIOLIECH

HOPMAaTHUBHOM JOKYMEHTALIMEN

1.C nomo1pro amnepMerpa ¢ BXOJAHBIM COIIPOTUBICHUEM
RA =50 Om u3mepsieTcss TOK KOPOTKOTO 3aMbIKaHUSI
HCTOYHUKA C HanpsbKkeHUueM E u BHyTpeHHUM
compotuBieHrneM Ri =100 kOm. M3006pa3uts cxemy
IIPOBOJIUMOI0 IKCIIEPUMEHTA, BEIBECTU (HOPMYITY AJIs
OTHOCHUTEJIbHOM MOTrPEIIHOCTH U3MEPEHHUS O U
paccyuTars ee.

2.B pe3ynbTaTe MHOTOKPATHBIX U3MEPEHUI MOITY4YEH psij
3HA4YECHUI CONIPOTUBIICHUN:

[52; 53; 48; 50; 55] Om.

ITocTporite BapualMOHHBIN paa. Meronom
MaKCHMaJIbHOTO MPaBAOI0A00Ms HAWUTE OLIEHKY
HMCTUHHOIO 3HAa4YE€HUs CONIPOTUBIICHUS, IIPEAIIonaras, 4ro
3aKOH PACIPEEIEHUs NOTPEMIHOCTEN rayCCOBCKUM.

Onucanue MIKAJIbI OLlEeHUBAHUS

Ouenka. 5

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakmepucmuxu ebinoneHus 3uanus: - ONeHKa 5 («OTIMIHOY), €CITH CTYACHT BEPHO
n300pa3uil cxeMy MpOBOJUMOr0 3KCIIEPUMEHTA, BbIBEN (OPMYITY JUIsl OTHOCUTEIHHON
MOTPEUTHOCTH U3MEpEHUs O U paccuutaln ee; - O1neHka 5 («OTIMYHOY»), €CIIH CTYACHT BEPHO
MOCTPOMJI BapUALTMOHHBIN psifl, BEIOpan GopMyIly JUIsl pacyeTa OLleHKH UCTUHHOTO 3HAaYEeHUs
U3MEPSIEeMO BETMUMHBI M BEPHO IPOBETT pacueT;

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
OnucaHnue xapakmepucmuxu eblnoinerus 3Hanus: - OueHka 4 («xopouio»), €clid CTyIeHT BEPHO He
M300pa3mI cxeMy IPOBOTUMOTO IKCIIEPUMEHTA, THO0 HEBEPHO PACCUMTA METOTUIECKYIO
MOTPEIIHOCTh; - OnieHKa 4 («XOpOoIII0Y), €CITU CTYJASHT BEpHO BbIOpan Gpopmymy Ui pacuera
OIICHKW HCTUHHOTO 3HAYCHUS U3MEPSEeMON BEJTMYUHBI M BEPHO MPOBEIT PACUYET, HO HE TOCTPOVIT

BapHAIIMOHHBIN PSIJI;
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu evinoaneHus sHanus: - OlueHka 3 («yJ0BJIETBOPUTEILHOY), ECIIH
CTYIEHT He U300pa3uil CXeMy MPOBOJUMOTO SKCIIEPUMEHTA U HEBEPHO PACCUUTAIl METOJUYECKYIO
MO-TPEIIHOCTD; - OeHka 3 («yIOBJIETBOPUTEIBHOY), €CIIM CTYACHT HE MOCTPOUII BApUALIUOHHBIN
PSI U HEBEPHO paccUUTall OLICHKY UCTUHHOTO 3HaYEHUs, HO BEPHO BbIOpasl HEOOXOIUMYIO
dopmyary;
Ouenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanus: - OueHka 2 («HeyJOBIETBOPUTEIBHOY), ECIIN
CTYJCHT HE CMOT BEPHO BbI-BeCTU (HOPMYILY AJIsi OTHOCUTENIbHOM MOrPEIIHOCTH TaHHOTO
sKcnepuMenTa. - OneHka 2 («HeyI0BJIETBOPUTEILHOY), €CIIH CTYCHT HE CMOT BEPHO BBI-OpaTh
HEOOXOUMYIO I pacdyeTa GopMyy.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Metrponorus. Ee paznenst. [Ipeamer u cpeacTtsa METpOJIOTHH.

2. lIpuBenute cxemy, pacmudpyite 0003HAYCHHS Ha HEH, ONUIITUTE padOTy, IPH
HEO0XO0IMMOCTH HAPHUCYITE AMarpaMMbl pabOTHI ClIeAYIOIIEero ycTpoiicTsa: “Lludposoii
ocrutorpad”.

3. ITorpemHocTh U3MEpPEHUs TOKA paclpeiesieHa 10 paBHOMEPHOMY 3aKOHY B HHTEpBaJIE OT -
20 1o +20 MA. OnpenenuTs cuctremMaTuyeckyro norpemnoctb 1 CKO cinyvaitHoi
HOTPELIHOCTH.

IIpoueaypa npoBenenust
DK3aMeH MPOBOJUTCS B MTUCHbMEHHOHN (hopMe 1o OHriieTaM COTJIaCHO MPOrpaMMe IK3aMeHa.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTIUHDL

1. Komnerenuusi/Muaukarop: U-2omk-4 [lpumenser monokeHus 3MeKTPOTEXHUKH, IIEKTPOHUKH
U CXEMOTEXHUKH JJIs pelieHus Mpo(hecCHOHANIbHBIX 3a/1a4

Bonpocsl, 3aganus
1.Metponorus. Ee pasnenst. [Ipenmer u cpencrtsa METpOJIOTHH
2.AKCHOMBI METPOJIOTUN
3.®uznueckas BenuuuHa. E€ 3HaueHue, pasmep U pa3sMEPHOCTD
4.Knaccuduxanus norpenrHocTeil 1o npuyuHe BOSHUKHOBEHHUS
5. Knaccugukanus norpenHocTei mo 3aKkOHOMEPHOCTH MPOSIBICHUS
6.IlorpemHoCTh B3aUMHOTO BIIMSIHUSA CPEJICTBA U 00bekTa u3mepenus. Ciaydail usmepenus
HaNPsDKEHUS X0JI0CTOro xona uctounuka 3/1C
7.I1orpemHocTh B3aMMHOTO BIIMSIHUSA CPEJICTBA U 00bekTa u3mepenus. Ciaydail usmepenus
TOKa KOPOTKOTO 3aMbIKaHHsI HICTOYHUKA TOKA
8.ITorpemHocts hopmyinsl. Ciaydail H3MepeHus: IKCTPEMAIbHOTO YPOBHS
9.IlorpemHocts popmyssl. Cityyail U3MEpeHHs TOCTOSIHHOTO YPOBHS
10.Metozas! u3mMepeHus
11.Meto 00pa3LoBBIX Mep
12.Meton 3amerieHus
13.Knaccuduxanust u3MepeHu 1o crnocody moxy4eHus: u3MepeHHs
14.IIpsiMble OTHOKpATHBIE U3MEPEHUS
15.Bb1BO21 (hOpMYJIBI MOTPEIIHOCTH KOCBEHHOTO U3MEPEHUs (C YaCTHBIM CIIydaeMm JJist
MOTPEIIHOCTH CyMMBI)
16.BbiBO21 (hOpMYJIBI OTPEIIHOCTH KOCBEHHOTO U3MEPEHNs (C YACTHBIM CITydaeM JJis
MOTPENIHOCTH MTPOU3BEICHNUS)
17. 3akoHbI pacupeneneHus C1y4ailHOW BeTMYMHbBI. YHUCIOBbIE XapaKTEPUCTUKH CITydaitHON
BEJIMYMHBI.
18.01eHKH pe3ysIbTaTOB MHOT'OKPATHBIX U3MEPEHUH U TpeOOBaHUS, IPEIbIBIsSEMbIC K HUM.
19.Penakcanronnsiii MeTox u3MepeHus: eMkoctu RC-mienn. OnummTe ero J0CTOMHCTBA U
HepocTaTKU. Kak OlleHUTh MOTrpelIHOCTh U3MEPEHUSI EMKOCTH PENIAKCALlMOHHBIM METOJOM?
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20.YacToTHbI MeToA n3MepeHust MHAYKTUBHOCTH B RL-nienu. IlosicHuTe ero noctonHcTBa u
HenocTaTKu. Kak OLeHUTh MOrpeIHOCTh U3MEPEHUSI NHIAYKTUBHOCTH YaCTOTHBIMU METOA0M?
21.M3mepeHue 3HaYeHUsI COOCTBEHHOW €MKOCTH KaTYIIKH TP MOMOIIU H3MEPUTENS
nobOpotHocTu. Kak onpenenstoTcst morpeniHocT! Takux nu3Mepennit? Kak 3aBucsar
NOTPENIHOCTH U3MEPEHUI OT COOTHOLIEHUSI YaCTOT?

22 .3mepeHne 1eCTBUTENBHOTO 3HAYEHUSI MHAYKTUBHOCTH KATYIIKU ITPU MOMOLIA
u3MepuTels J00poTHOCTH. Kak ompeenstoTes MOrpenHoCTH Takux n3Mepennii? Kak 3aBucst
MOTPEUIHOCTH U3MEPEHUH OT COOTHOLIEHUs YacToT? Kak MpoBOAUTCS KOCBEHHOE U3MEPEHUE
e€MKOCTH KoHJieHcaTopa? Kak onpezaensercss HorpeuHocTs U3MEpEHUs?

23.M3mepeHne eMKOCTH KOHJEHCATOpa METOA0M 3aMEIeHUS IIPU IIOMOIIN U3MEPUTEINS
nobpotHoctu. Kak ornpenensercst morpeurHocTb U3MEepeHus?

24 M3mepeHue CONpOTUBIIECHUS PE3UCTOPA HA BBICOKOW YaCTOTE € MTOMOILBIO U3MEPUTENS
JOOPOTHOCTH NPSMBIM METOAOM M3MEPEHHS JOOpOoTHOCTU. Kak B 3TOM citydae OIleHMBaeTCs
MOTPEUIHOCTh U3MEPEHUs?

25.13MepeHne COpOTUBIIEHUS PE3UCTOPA Ha BHICOKOM YacTOTE C ITOMOLIBIO0 U3MEPUTEIIS
JOOPOTHOCTH METOJIOM BapUaIluu 4acTOThl. Kak B 3TOM cilydae OlleHUBAETCS MOTPEIIHOCTD
U3MEpeHUs?

26.1udposoii ocrmmtorpad

27.AnanoroBelii ocrmutorpad

28.1{udgpoBoii BOIBTMETP ¢ ITBOWHBIM HHTETPUPOBAHUEM

29.BpeMsi-UMITyJIbCHBIN IIH(PPOBO BOJIBTMETP

30.U3meputenb 100pOTHOCTH

31.1udposoit uacToromep

32.I{udposoit u3mMepuTeas NEPHoIa KoJecOaHmi

MarepuaJbl 1Sl IPOBEPKH OCTATOYHBIX 3HAHUI
1.B pe3ynbTrate MHOIOKPAaTHBIX U3MEPEHUI MTOIYUYEH Pl 3HAUCHHI Iepuoaa
KOJICOaHUI:
[612; 609; 605; 615; 611] mc.
[TocTpoiiTe BapuaniioOHHBIN psajl. MeTo1oM MakKCUMaIbHOTO MPaBAONOA00MS HAWIUTE OILICHKY
MCTUHHOI'O 3HAYEHUs IEpUOa, PEAIoiaras, 4YTo 3aKOH pacipeiesieHus MOrpeHOCTel
rayCCOBCKUH.
Bepusiii otBeT: 610 mc

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakxmepucmuxu evinoineHus sHanus: OUeHKa 5 CTaBUTCS, €CITU CTYACHT YCIEITHO
OTBETHJI Ha 3 BOmpoca Ouiera

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu vinoineHus shanus: OneHka 4 cTaBUTCS, €CITU CTYACHT YCIEITHO
OTBETHWJI Ha 2 BOIpoca Ouiera

Oyenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus shanus: OneHKa 3 CTaBUTCS, €CITU CTYACHT YCIEITHO
OoTBeTHJI Ha 1 Bompoc Ouiera

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa 2 CTaBUTCS, €CTU CTYACHT He CIIPaBUIICS
HU C OJTHUM M3 BOIIPOCOB OHIIETA.
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy
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