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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-1 crmocoOHOCThIO aHAMM3UPOBATh (PU3UYECKUE SBJICHUS U MTPOILIECCHI IS PEIICHUS
npodecCHOHATBHBIX 3a1a4

2. OIIK-3 criocoOHOCTBIO TPUMEHSTH MOJIOKEHHS SJIEKTPOTEXHUKHU, SJICKTPOHUKH U
CXEMOTEXHMKH I PeLIeHUs IPpOoPecCHOHaIbHbBIX 3a7a4

3. OIIK-6 criocoGHOCTHIO MPUMEHSITH MPUEMBI OKa3aHUS MIEPBOI MOMOIIH, METOJIbI U CPEJICTBA
3alUTHl IEPCOHAJIA TPEANPUATHS M HACETICHUS B YCIOBHUSIX UPE3BbIUAUHBIX CUTYAIUN,
OpraHU30BaTh MEPOIIPUATHS 10 OXpaHe Tpya U TeXHUKE 0e30MacHOCTH

K BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaiuu: Jlomyck k 1abopatopHoit padote
1. KM-1 (JIabopaTtopHas pabota)
2. KM-3 (JlaGopaTopHas pabota)

®Popma peanuzaruu: Cmemansas popma
1. KM-2 (KonTponbHas pabota)
2. KM-4 (KonTponbHas padboTa)

BPC aucuunjavHbl

5 cemectp
Beca KOHTpOIBHBIX MepOnpUsITHiL, Y0
Hnunekc KM- | KM- | KM- | KM-
Pazgen nucuuIuimHb KM: 1 5 3 4
Cpox KM: 4 8 12 16

BBonHas nekuus. [lorpemHocT OTHOKPAaTHBIX H3MEPEHUI

BBognas neknus. [TorpenmtHocTi 0AHOKPATHBIX U3MEPEHUI + +

[TorpemHOCTh NPSIMBIX MHOTOKPATHBIX U3MEPEHUI

ITorpemHOCTh NPSIMBIX MHOTOKPATHBIX U3MEPEHUI + +

CpenactBa 1 MeTOIbl U3MepeHui. M3mepeHre HanpsKeHus




CpenctBa 1 MeTOIbl U3MepeHnid. I3MepeHune HanpsKeHUs

Ocuuorpadguueckue U3MEpeHUs: U U3MEPEHUs CIIEKTpa
CUTHaJIa

Ocuusutorpadguueckie U3MEpPEeHUs: 1 U3MEPEHHUS CIIEKTpa
CUTHaJIa

N3mepenne napameTpoB anieMeHToB 1eneil. M3smepenue CBY u
pacnpeieIeHHBIX Iernei

N3mepenne mapameTpoB anieMeHToB 1eneil. 3smepenue CBY u
pacnpezieIeHHBIX Iernei

N3mepenne yactoTsl. ABTOMATU3AIUS U3MEPEHUI

N3mepenue yacToTbl. ABTOMAaTH3aLUs U3MEPEHUN

OcHoBsl cTangapTuzanui. OCHOBBI cepTUHUKAITIH

OcHoBsl cTangapTu3aui. OCHOBBI cepTUHUKAITIH

OCHOBBI yIIpaBJIeHUs KA4€CTBOM

OCHOBBI yIIpaBiIeHUs Ka4€CTBOM

Bec KM:

20

30

20

30

$O6m1as yacts//1s1 MPOMEKYTOUHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE

OIIK-1 OIIK-1(Komnerenius) 3HaTh: KM-2 (KouTpoasHas pabora)
OCHOBHBIEC TEOPETHUCCKHE KM-3 (JIaboparopnas pabota)
10JIOKEHUSI METPOJIOTHH, KM-4 (KonTposnbHas paboTa)
METPOJIOTHYECKOT O
oOecrieueHus,
CTaHJIapTU3ALIH U
cepTH(HUKAINN

YMeTs:

METPOJIOTHYECKU TPAaBUITBHO
BBIOMpATh METOMABI U
CpeAcTBa NU3MEPEHUS

OIIK-3 OIIK-3(Kommnerenuus) 3HATh: KM-1 (JIabopaTtopnas pabota)
KJIACCU(PUKAILIHIO, KM-2 (KonTponbsHas pabota)
CTPYKTYPHBIE CXEMBI, KM-3 (JIaboparopHas paboTa)
METPOJIOTHUECKHUE KM-4 (KonTponbsHas paboTa)

XapaKTEPUCTUKU TUITOBBIX
CPEACTB PaauOU3MEPEHUI
YMeTs:

METOJIMYECKHU MTPABUIBHO
BBITIOJIHATh U3MEPEHUS,
OIIEHUBATh TOYHOCTH U
oopMIIATH pe3yabTaThl
W3MEPEHHI B COOTBETCTBUU
C JEUCTBYIOLIEN
HOPMaTUBHOMN




JIOKYMEHTalUen

OIIK-6

OIIK-6(Kommnetenrus)

3HaTh:

OCHOBHBIC TEOPETUICCKHE
TI0JIOKEHUSI METPOJIOTHH,
METPOJIOTHYECKOTO
obecrieueHus,
CTaH/IaPTH3AIUH U
cepTuduKaIu

YMeTs:

9KCILTyaTUPOBAThH
COBPEMEHHYIO
OTEUYECTBEHHYIO U
3apyOeKHYIO DJIEKTPO- U
PaArOU3MEPUTEIBHYIO
anmaparypy B Ipoiiecce
pa3paboTKu, IPOU3BOCTBA U
IKCILTyaTaIluu
PaZMOAIIEKTPOHHBIX CPEJICTB
3aIUTHI ¥ IPOTUBOICHCTBUS

KM-3 (JIaboparopnas pabota)
KM-4 (KonTposnbHas paboTta)




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: 20

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:

YMeTb: METOJUYECKH MPaBUIBHO 1.Kakum o6pa3om B paboTe yuuThIBasIach MpeeabHast
BBITIOJIHATh U3MEPEHUS, OLICHUBATh MHCTPYMEHTAJIbHAS TIOTPEIIHOCTH?

TOYHOCTb u oopmIATh 2.3Hast U3MEPEHHOE 3HAYEHUE U IPEIETbHYIO
pe3yJIbTaThl W3MEpPEHUI B WHCTPYMEHTAIBHYIO, a TAKKE METOJUYECKYIO
COOTBETCTBUM C JCHCTBYyrOUIEH MOTPEIIHOCTh (BBIAAIOTCS MPENOJaBaTENIeM ), 3aTUIINTE
HOPMAaTHBHON JOKYMEHTAIIMEN pe3yJIbTaT U3MEPEHU.

Onucanue MIKAJbI OLEeHUBAHUS

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 snanus: OneHka 4 («XopoIioy), €CiIu 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 («HeyI0BICTBOPUTEIILHOY), €CITH
CTYJICHT HE CMOT TIPOBECTH U3MEPEHHUS, THOO0 HE MPEIOCTABIII OTUET 1O MpoAeTaHHON padoTe




KM-2. KM-2

®opmbl peanuzanun: Cvemannas Gopma

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa mnpoBeneHusi KOHTPOJbHOr0 MeponpusTHsa: JlONycK, BBINOJIHEHHE M 3aIIMTa
naboparopHoit padoTel N2 + penieHrne KOHTPOJIbHOH paboThl Nel

Kpatkoe cogepxanue 3ajaHusi:
KonrtponbHas padora npeacraBiser codoil 1) TecTupoBaHue U3 TEOPETHUECKOTO BOPOCaA, B
KOTOPOM CTYJIEHTY He0OXO0IMMO ONUCaTh 3a/IaHHbIM COTJIaCHO BapHaHTy mpubop 2) 3a1auy,
JUTSL pELLICHUs] KOTOPOM CTYACHTY BBIACTCS MHIAMBUIYAIbHBIA BAPUAHT, B KOTOPOM YKa3aHbI
MoKa3aHus mpudopa u yciaoBUs OKpyxatouieit cpeabl. CTyIeHTY He00X0JUMO BEPHO yUeCTh
OCHOBHYIO U JIONOJIHUTENIbHBIE TOTPEIIHOCTH U 3alKcaTh pe3yabTaT u3MepeHus. B kauecTse
pa3aToYHOro MaTepuasa UCIoNb3yIOTCs JaHHbIe i BoibT™MeTpa B7-16.
B Jlaboparoproii pabote Ne2 cTyneHTY npeiaraeTcs mpy MOMOIIH ocIipuniorpada,
reHepaTopa CUTHAIOB CIOXHOU (hOpMBbI M HA0Opa BBIJAHHBIX 3JIEMEHTOB ITPOBECTU U3MEPECHHUS
emkoctu RC-1ienu penakcanmoHHBIM METOJIOM U MHAOKTUBHOCTH RL-11enn MeTo10M Bapuanuu
yacTtoThl. CTyNIeHTy cienyeT ohOpMUTh OTYET 1O MpojaenanHoi padote cormacuo 'OCT 7.32-
2017 «OTYET O HAYYHO-UCCJIEJIOBATEJILCKOM PABOTE», B KOTOpBIii 3aHOCATCS
TaOJIMLBI PE3yNIbTaTOB U3MEPEHUMN, PACCUMTAHHBIC JIJISI KQXKIOTO U3MEPEHHUSI MOTPEIIHOCTH, a
TaKKe pe3ysbTaT U3MepeHus. B kauecTBe 3aluThl CTYACHTY MPEAJIaraeTcsi OTBETUTh HA OJIUH
U3 KOHTPOJBbHBIX BOIIPOCOB.
PesynpTHpyromas oreHKa CTaBUTCS Kak cpeHee apeMeTniaeckoe oleHoK 3a Tect Nel, 3agaqy
U J1abopaTOpHYIO paboTy.

KoHTpoJibHbIE BONIPOCHI/3aJaHUSA:

YMerTs: METPOJIOTHUECKU 1.Chopmynupyiite CyTh penakcalliOHHOTO METOAA.
MPaBWIbHO BBIOUPATH METOJBl U Onummure ero J0CTOMHCTBA U HEJOCTATKHU.
CPEJCTBA U3MEPEHHUS
YMeTb: METOIWYECKH IPAaBUIBHO 1.IIpu nomomu BonbT™MeTpa B7-16 uzmepsiercs
BBITIOJIHATh U3MEPEHUS, OLIEHUBATh nanpspkenne U=20,526 B. U3BectHo, uto U k =100 B,
TOYHOCTb u oopmIIATh t=25 0 C, nanpsokenue cetu 220 B. Onpenenuts
pe3yJIbTaThl U3MEpEeHuN B OTHOCHUTEJIbHYIO U a0COJIIOTHYIO IIOIPEIIHOCTH
COOTBETCTBUU C JeiCTBYyIOLIEH U3MEpeHus, 3ancaTh pe3yabTaT U3MEPEHUS
HOPMAaTHUBHOM TOKyMEHTaluen 2.ChopmynupyiiTe cyTh yacToTHOro Metoza. [loscuute
€ro JIOCTOMHCTBA U HEJIOCTATKH.
3.Kak oLleHHUTh IOrPEeHOCTh U3MEPEHUS EMKOCTH
penakcalMOHHBIM METO10M?
4.Kak OLIEHUTb NOTPELIHOCTD U3MEPEHUS
WHJYKTUBHOCTH YaCTOTHBIMU METOAOM?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evinonnenus 3uanus: 1) CTyaeHT n300pa3uil cxemMy mpuoopa,
HApHUCOBAT HEOOXOAUMBIE TUATPaMMBI (IMIOPHI HAMPSHKEHUS, THO0 APYTUe MOSCHSIONMINE padoTy
npudopa rpadukun) u onucan padboTy npudopa; 2) CTyIeHT BEpHO yuel BCE BUIBI MOTPEITHOCTH U
BEPHO 3anucan pe3yibTar usmepenus; 3) CTyeHT poBel Bce HE0OX0IMMbIE U3MEPEHHMSI, COCTaBHII
otueT corsiacHo ['OCT 7.32-2017 u oTBETHII Ha KOHTPOJIbHBIN Borpoc; OlieHKa CTaBUTCS Kak
cpeaHeapu(MeTHIecKoe Tpex OLEHOK B Cllyyae, €Clid Bce padoThl CJaHbl MUHUMYM Ha OLIEHKY
"yIOBJIETBOPUTEIBHO".




Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 60

Onucanue xapakmepucmuku gvinonanenus 3uanus: 1) CTyaeHT u300pa3ui cxemy npuodopa, onmcai

paboTy npubopa, HO He CMOT HAPHCOBATh HEOOXOIUMBIEC AUArPaMMBbI (SIIOPHI HANPSKEHHUS, JTHO00
Jpyrue nosicusromue padboty npudopa rpaduxu); 2) CTyJeHT BEPHO y4es BCe BUABI TOTPEIIHOCTH,

HO HE BEPHO 3amucan pe3yabTaT u3mMepenus; 3) CTyeHT mpoBen Bce He0OX0ANMBIE H3MEPEHHS,
cocraBui otyet corinacHo ['OCT 7.32-2017 u He cMOT OTBETUTH HAa KOHTPOJIBHBIN Bompoc; OreHka

CTaBUTCA KaK cperHeapu(PMETHIeCKOe TPEX OLECHOK B CIIydae, €Clid Bce paboThl C1aHbl MUHUMYM

Ha OIICHKY "YJIOBJIETBOPUTEIHHO".

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu evinonnenus snanus: 1) CTyneHT n3obpaszui cxemy rnpuodopa, 11udo

omwmcan padory npudopa; 2) CTyIeHT BEpHO BBIIOJIHUI pacyeT OCHOBHOM MOTPEITHOCTH, HO

omuOCs Mpu pacyere JOMOJIHUTEILHON, U BEPHO 3amucal pe3ynbTar usmepenus; 3) CryneHt
MIPOBEJT BCE HEOOXOJMMBIE U3MEPEHHUS, HO O(hOPMIIT OTUET C HEOCTATKAMH U HE CMOT OTBETHTH Ha
KOHTPOJbHBIN Bompoc; OleHKa CTaBUTCS KakK cpelHeapu(pMEeTHUECKOe TPEX OLEHOK B cliydyae, ecliu

BCe paboTHI CIaHBl MUHUMYM Ha OIEHKY "Y/IOBIETBOPUTEIHLHO" .

Oyenka: 2
Onucanue xapakmepucmuxu evinoinenus 3nanus: 1) CTyIeHT He CMOT BEPHO U300pa3UTh CXEMY
npubopa, 1bo onucarh padboTy npubdopa; 2) CTyIeHT He CMOT BEPHO OCHOBHYIO MOTPEIIHOCTh
M3MEpPEHUS U HEBEPHO 3amucai pe3ynbrar usMmepenus; 3) CTyIeHT He CMOT IIPOBECTU U3MEPEHMS,
160 He MPeAOCTaBUI OTYET MO MpoJeianHoi padote; OleHKa CTaBUTCS Kak
cpenHeapru(MeTnyecKoe TpeX OLICHOK B CiIydae, eClid Bce paboThl CAaHbl MUHUMYM Ha OLEHKY
"y10BIIETBOPUTENBHO".

KM-3. KM-3

®opmbl peanu3anun: J[onyck k 1abopatopHoii padbore

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeneHusi KOHTPOJbHOr0 Meponpustusa: JlONMycK, BBINOJIHEHME M 3alIMTa
nabopaTopHoit paboThl Ne3.

Kpartkoe cogep:xxanue 3aganus:
B pabote cryaenTy npejuiaraercs pu oMol usMepurens 1o0poraoctu E4-11 uzmeputs
napameTpbl KaTyIIKU UHIYKTUBHOCTHU MPU BO3/IEUCTBUH BRICOKOYACTOTHOI'O CUTHAJA, a TAKXKE
U3MEPUTh COIPOTUBJIEHUE U EMKOCTh BBIJJAHHBIX pa3JaTOYHBIX 3JIeMEHTOB. CTY/IEHTY cilenyeT
o(opMUTH O0TYET M0 npojenanHoi padore cornacuo ['OCT 7.32-2017 «OTUET O HAYYHO-
VCCJIEJOBATEJIbCKOM PABOTE, B KOTOPBIi 3aHOCSTCS TaGIHIbI Pe3yIbTATOB
U3MEpEHUH, pacCUnTaHHbIE JJIS1 KaXX0I0 U3MEPEHUS MOTPELTHOCTH, a TAKXKE pe3ybTar
U3MEpEHMUS.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE TEOPETUYECKUE 1.Kak 3aBUCAT NOTPENIHOCTA U3MEPEHHI OT

MOJI0KEHUS METPOJIOTHH, cootHomeHus yactot f 1 u £ 2 ? Kak npoBoautcs
METPOJIOTHUECKOTO  O0eCreyueHusl, KOCBEHHOE MU3MEpPEeHNE eMKOCTH KoHeHcaTopa? Kak
CTaHJapTU3AIUU U CePTHPUKAITUU ONpeJIEIseTCsl MOTPENTHOCTh U3MEpEHUs?

3HaTh: KJIacCU(UKALHUIO, 1.B yem pa3ziuure SKBUBaJIEHTHOW U 1€WCTBUTEIBHON
CTPYKTYpHBIE CXEMBI, WHIYKTUBHOCTEHN MO UX (pU3NUECKON CYITHOCTH?
METPOJIOTHUECKHE XapaAKTEPUCTHKHU [TonyuuTe cooTHOIIEHHE, CBSI3bIBaIOIIEE 3HAUeHHE LD co
TUIIOBBIX CpEelCTB 3Hauenusimu L u CO .

pagron3MepEeHHIt




YMmeTs: METPOJIOTHYECKU
NPaBUIBHO BBIOMpATh METOABI U
CpEeICTBA U3MEPEHUS

1.Kak mpoBoasTCS M3MEPEHUSI aKTUBHOM COCTABJISIONICH
pe3ncTopa Ha BBICOKOM YacCTOTE C TOMOILBIO U3MEPUTEIIS
noopotHoctu? [Touemy mpu 3ToM ciieayeT NpOU3BOAUTD

KOCBEHHBIE U3MEPEHHUsI JOOPOTHOCTH?

YMmeTs: 9KCILTyaTUPOBAThH
COBPEMEHHYIO OTEUYECTBEHHYIO U
3apyOexKHYIO JEKTPO- u

paZvoOM3MEPUTENBHYIO alaparypy

1.Pacckaxute o pabote usmeputens n1ooporHoctu E4—
11, npuHIune ero 1eHCTBUS U HA 3HAYEHUU OTAEIbHBIX
y3JI0B CXEMBI.

2.KakuM 00pa3oM Npou3BOAUTCS IPSIMOE U3MEPEHUE

B nporecce pa3paboTku,
MPOU3BOJICTBA M  IKCILIyaTalluu
PaZMOdIIEKTPOHHBIX CpEICTB
3alUTHl U TPOTUBOJICHCTBUS

3HAYEHUS YKBUBAJICHTHON MHAYKTUBHOCTH LD U mouemy
MOTPEUTHOCTh TAKOTO U3MEPEHUSI HE aTTECTYETCs B
nacnopTte npudopa?

3.Kak npou3BouTCs U3MEPEHUE JEHCTBUTEILHOTO
3HAYEHUS! UHAYKTUBHOCTH U COOCTBEHHOM €MKOCTH
karymku? Kak onpenenstoTcsi HOrpeHOCTA TaKUX
U3MEpEeHUI?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuixu evinoneHus sHanusa: OueHka 5 («OTIMYHOY), €CIIH CTYIEHT MPOBEI
BCe HEOOXO0UMBIC U3MepeHHus, cocTaBl otueT corsiacHo [[OCT 7.32-2017 u oTrBeTHI Ha
KOHTPOJILHBIN BOIIPOC

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OueHka 4 («xopoloy), €Ci CTYIASHT IPOBe
BCE HEOOXO0IUMBIe M3MepeHus, coctaBui oTdeT corstacHo 'OCT 7.32-2017 u He cMOT OTBETUTH HA
KOHTPOJIBHBINA BOITPOC

Oyenka: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OueHka 3 («yJI0BIETBOPUTEIBHOY), €CITU
CTYJICHT IPOBEJI BCE HEOOXOMMBIC U3MEPEHHSI, HO 0()OPMHUII OTUET C HEJTOCTATKAaMH B HE CMOT
OTBETUTbH HA KOHTPOIBHBIN BOMIPOC

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka 2 («HeyI0BIETBOPUTEIHLHOY), €CITH
CTYJCHT HE CMOT TIPOBECTH U3MEPEHHUS, MO0 HE MPEIOCTABIII OTUYET 10 TPOIeTIaHHON padoTe

KM-4. KM-4

®opmbl peanusanun: CmentanHas popma

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHUus] KOHTPOJbHOrO Meponpusitusi: J[OmycK, BBIOJHEHHE W 3alUTa
nabopaTopHoit paboTel No4 + perieHre KOHTPOIbHOU paboThl Ne2

Kparkoe conepxxanue 3agaHus:
KonTponbnas padota Ne2 npezacrapiusier co0oii: 1) MHAUBUAYaIbHBINA BapUAHT, B KOTOPOM
yKa3aHbl BXOHbIE XapaKTePUCTUKH MTPUOOpa U XapaKTEPUCTUKU U3MEPIEMOM LIeNH,
npeJyiaraeTcs OLEHUTh METOANYECKYIO TOTPEIIHOCTh U3MEPEHNUS; 2) WHANBUIYaIbHbII
BapUaHT, B KOTOPOM YKa3aHbl pe3y/IbTaThl U3MEPEHUSI HEKOTOPOH (PM3NUECKOM BETMUUHBI U
MpeJnoiaraeTcs 3aKOH paclpeesieHusl HOrPEeIIHOCTH CIIy4aiiHON BennyuHbl. CTyIeHTY
IpeIaraeTcs MOCTPOUTh BApUALIMOHHBIN PSIl M 1AaTh OLICHKY UCTUHHOIO 3HAYEHUS
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U3MEPSEMOi BETUYHUHEI C YI€TOM 3aKOHA PacTIpeIeIICHUS.

JlaGopaTtopHnas pabota Ne4 mpencrasisier codboit 1abopaTopHyIo paboTy, B KOTOPOH CTYJIEHTY
npeIaraeTes mpy NOMOIIH ociipuiorpada n yacroromepa u3meputbh AUX 1ienu u3 onvucaHus
paboThl U IPOBECTH OLIEHKY TOYHOCTH H3MepeHus. CTyneHTy ciaeayeT ohopMUTh OTUET 1O
npojenanHoit padore cornmacHo [OCT 7.32-2017 «OTYHET O HAYUYHO-
NCCJIEJOBATEJILCKOM PABOTE, B KOTOpPBIii 3aHOCSTCS TAGIHIIBI PE3yJIbTATOB
U3MEPEHUI, pacCUMTaHHBIC ISl KXKIO0T0 U3MEPEHUS TIOTPEITHOCTH, a TAKIKE Pe3yIbTaT
U3MEpEeHMUsI.

PesynpTHpyromas oreHKa CTaBUTCS Kak cpeiHee ape)MeTHIecKoe OIICHOK 3a 00€ 3a/1a4i U
nabopaTopHyIO padoTy.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE TEOPETHUUYECKHUE 1.Kakue BHENIHME TOMEXH BIUSIOT HAa pe3ybTaT
MOJIOXKEHUS METPOJIOTHH, u3MepeHus?

METPOJIOTHYECKOTO  O0ECICUeHUS, 2.IlosicHUTE MPUHIUT ASHCTBUS TU(POBOTO
CTaHJapTU3aIUU U CePTHPHUKAIUU ocuuiuiorpaga

3HaTh: KJIACCHU(UKAIIHIO, 1.ITosicHuTe MPUHITUT ACUCTBUSI aHATIOTOBOTO
CTPYKTypHBIE CXEMBlI, ocuuiuiorpada

METPOJIOTUUECKHE XapaKTEPUCTUKHU

TUTIOBBIX CpEICTB

paguon3MepeHni

YMmeTs: JKCILTyaTUPOBAThH 1.C nomol1ipt0 aMmepMeTpa ¢ BXOJHBIM COITPOTUBICHUEM
COBPEMEHHYIO OTE€YECTBEHHYIO U RA =50 Om usmepsieTcsi TOK KOPOTKOTO 3aMbIKAHHS
3apyO0eKHYIO JEKTPO- u WCTOYHUKA ¢ HampspkeHueM E u BHyTpeHHUM
palrOU3MEPUTEIIBHYIO alllapaTrypy conpotuieaueM Ri =100 kOwm. M300pa3uth cxemy
B nporecce pa3paboTku, MIPOBOAMMOTIO SKCIIEPUMEHTA, BBIBECTU (HOPMYITY AJIs
IPOU3BOJCTBA U  OIKCILTyaTalluu OTHOCHUTEIILHOM IMOTPEITHOCTH U3MEPEHHUS O U
PaaNo3IEKTPOHHBIX CpENICTB paccuuTarh ee.

3aIUTHl ¥ TPOTHUBOJICHCTBUS

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evinoaneHus shanus: - OueHka 5 («OTIMYHO»), €CIIU CTYAEHT BEPHO
n300pa3mil cxeMy NpOBOJUMOI0 3KCIIEPUMEHTA, BbIBEN (OPMYITY /7151 OTHOCUTENbHON

MOTPEUTHOCTH U3MEpEeHUs O U paccuutaln ee; - OrneHka 5 («OTIMYHOY»), €CIIH CTYACHT BEPHO

MOCTPOMJI BapUALIMOHHBIN psifl, BEIOpai GopMyIly JUlsl pacyeTa OLleHKW UCTUHHOTO 3HAaYEeHUs
M3MepsieMON BETMUMHBI U BEPHO MPOBEN pacyeT; - OueHka 5 («OTJIIMYHOY), €CIH CTYIEHT IIPOBET

BCe HEOOXOouMbIe u3MepeHus, coctaBmil otueT cornacHo [[OCT 7.32-2017 u oTBeTHI Ha
KOHTPOJIbHBIN Bompoc; OlEeHKa CTaBUTCS Kak cpeHeapuPpMETUUECKOe TPEX OL[EHOK B CIy4ae, eciu
BCe paboTHI CIaHbl MUHUMYM Ha OLEHKY "Y/I0BIETBOPUTENIHLHO" .

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoaneHus sHanus: - OueHka 4 («XxopoIioy), eclii CTyJIeHT BEpPHO He
n300pa3mil cxeMy IpOBOJIUMOI0 SKCIIEPUMEHTA, TM00 HEBEPHO PacCUUTa METOJUYECKYIO
MOTPEIIHOCTh; - OneHka 4 («Xopo1o»), eciu CTYASHT BEpHO BbIOpai Gpopmyiy 1uid pacueTra
OLICHKM MCTUHHOTO 3HAUYEHUs U3MEPSIEMON BETMUYHMHBI M BEPHO IIPOBEJI PACUYET, HO HE MTOCTPOUII
BapHAIMOHHBIN ps; - OneHka 4 («XopoIIoy), eclid CTYICHT MPOBEJ BCE HEOOXOMMBbIC U3MEPEHHUS,
coctaBui otyet corinacHo ['OCT 7.32-2017 u He cMOT OTBETUTH HA KOHTPOJIBbHBIN Bompoc; OreHka
CTaBUTCS KaK cpeHeapru(pMeTHuyecKoe Tpex OLIEHOK B CiIydae, eCiid Bce paboThl CAAHBI MUHUMYM
HAa OLIEHKY "YZI0BJIETBOPUTENBHO" .
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu evinoanenus snanus: - OueHka 3 («yI0BJIETBOPUTEILHOY), 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
dbopmyiy; - OteHka 3 («yJOBIETBOPUTEITHHOY), €CIIH CTYJICHT MPOBEN BCE HEOOXOIUMbBIC
U3MepeHusi, HO OPOPMIII OTYET C HEAOCTATKAMHU M HE CMOT OTBETUTh Ha KOHTPOJIbHBII BOIIPOC;
OreHKa CTaBUTCS KaK CpeHeapru(PpMETHIECKOE TPEX OLEHOK B CIIydae, €ClId Bce pabOThI CIaHbl
MHHUMYM Ha OLEHKY "YyJOBJIETBOPUTEIIHHO".

Oyenka: 2
Onucanue xapakxmepucmuxu 6binoaHeHus 3nanus: - OneHka 3 («yJI0BIECTBOPUTEILHOY), €CITH
CTY/ICHT HE N300pa3uil CXeMy IPOBOJIUMOI0 KCIIEPUMEHTA M HEBEPHO PACCUUTAT METOJUYECKYIO
HO-TPEHIHOCTH; - OneHka 3 («yJ0BIETBOPUTEIBHOY), €CIIH CTYIEHT HE MOCTPOUI BapHUAIIMOHHBIN
PSI M HEBEPHO PACcCUMTAIl OLIEHKY HCTHHHOTO 3HAYSHHSI, HO BEPHO BBHIOpaAJI HEOOXOIUMYIO
dopmymy; - OnieHka 3 («yZOBIETBOPUTEIBLHOY), €CIIU CTYCHT IPOBEN BCE HEOOXOMMBIE
M3MEpEeHusi, HO 0(OPMIII OTYET C HEAOCTAaTKAMU M HE CMOT OTBETUTH Ha KOHTPOJIBHBIN BOIPOC;
OreHKa cTaBUTCS Kak cpeHeapru(pMETHIECKOE TPEX OIICHOK B ClIydyae, €CIH BCe padOTHI CIaHbI
MUHUMYM Ha OLIEHKY "YyJ0BJIETBOPUTENIHHO" .
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpouenypa npoBenenust

3ayer CTaBUTCSA IO pe3ynbTaTaM paboThl B CEMECTpe.

L Ilepeuenv Komnemenyuil/uHOUKAMOpPO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: OIIK-1(Komnerenius)

Bonpocsl, 3aganus
1.ITorpemHocts popmyisl. Cirydait U3MEpeHHsI SKCTPEMAIILHOTO YPOBHSI
2.Ilorpemnocts popmyibl. Cayyait U3BMEpEeHUs MOCTOSHHOTO YPOBHS
3.Metonbl u3MepeHus
4.Meton 00pa3LOBbIX Mep
5.Meton 3amenienus
6.Knaccugukanus namepenuil no cnocoOy noixydeHust U3MEpeHus
7 IlpsiMble OTHOKpATHBIE U3MEPEHUS

MartepuaJbl 1Jis1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.B pe3ynbTrate MHOIOKPAaTHBIX U3MEPEHUI MTOIYUYEH sl 3HAUCHHI Iepuoaa
KOJICOaHUI:
[612; 609; 605; 615; 611] mc.
[TocTpoiite BapranMOHHBIHA psa. MeToI0M MaKCHMAIILHOTO IPABIOIOA00MS HAMIUTE OIICHKY
MCTUHHOT'O 3HAYEHUs IEpUOa, PEAIoiaras, 4YTo 3aKOH pacipeiesieHus MOrpeHOCTel
rayCCOBCKHM.
OTBeThI:
Pemmts nmocraBneHHyr0 3a/1a4y, MOTYYUTh YUCICHHBIA OTBET.
Bepnslii otBeT: 610 Mc

2. Komnerennusi/Mngukarop: OIIK-3(Komnerenuus)

Bonpocel, 3aganus
1.Mertponorus. Ee paznenst. [Ipenmer u cpeacTBa MEeTpOIOTUN
2.AKCHOMBI METPOJIOTUHN
3.®uznueckas BenuuuHa. E€ 3HaueHue, pasmep U pa3MepHOCTb
4.Knaccudukanus norpemHocTei no NpuurHe BOSHUKHOBEHHUS
5. Knaccudukanus norpenrHocteil o 3aKkOHOMEPHOCTH MPOSIBICHUS
6.ITorpenHocTh B3aMMHOTO BIMSIHUSA CPEACTBA U 00bekTa u3mepenus. Ciaydaid u3MepeHus
HaNpsHKEHUs X0JIOCTOro Xo1a ucrounuka J3J1C
7 IlorpemnHocTb B3aMMHOTO BIMSIHUSA CPEACTBA U 00bekTa u3mepenus. Ciaydaid u3MepeHus
TOKA KOPOTKOT'O 3aMbIKaHUSI NCTOYHHUKA TOKA
8.BbI1BO/1 (hOpMyJIBI HOTPEIIHOCTH KOCBEHHOTO U3MEPEHHUS (C YACTHBIM CITy4aeM IS
MOTPEIIHOCTH CyMMBI)
9. 3akoHbI pacrpeieleHns CIydyaifHON BeIMYMHBL. YUCIIOBBIE XapaKTEPUCTUKU CITydaitHOM
BEJIMYMHBI
10.011eHKH pe3ysIbTaTOB MHOTOKPATHBIX U3MEPEHHI U TpeOOoBaHMsI, IPEIbIBIsEMbIE K HUM
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11.Penakcanionusiii MeToa udMepenust eMkoctu RC-nienu. Onuimre ero JoOCTOMHCTBA U
HenocTaTku. Kak OlleHUTh MOTPeITHOCTh U3MEPEHUS EMKOCTH PeIaKCallHOHHBIM METOIOM?
12.1ludpoBoit u3meputens nepruoa Koiaeoanuit

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1. Knaccudukanus u3smepeHuii o cnoco0y nojy4eHus U3MEpeHus
Bepupriii otBet: [1o ciocoOy nmonydeHus pe3ynbrata U3MEpPEeHHs IeST Ha PsSIMbIE,
KOCBEHHbBIE, COBMECTHBIE U COBOKYIHBIE. [IpSAMBIMM Ha3bIBAalOT U3MEPEHUS, IPU KOTOPBIX
HCKOMOE 3HaUCHUE BEJIMYMHBI HAXOISAT HETIOCPEICTBEHHO U3 ONBITHBIX JAaHHBIX. K HUM,
HalpuMep, OTHOCATCSA U3MEPEHUS HANIPSKEHUS C IOMOLIBIO BOJIbTMETPA, U3MEPEHHE
MHTEpBaJla BPEMEHHU C TIOMOIIbIO U3MEPUTENSI BPEMEHHBIX HHTEPBAJIOB.

3. Komnerenuns/Unauxarop: OIIK-6(Komnereniius)

Bomnpocel, 3axanus
1.Be1Bo pOpMYITBI TOTPEITHOCTH KOCBEHHOTO H3MEPEHHS (C YACTHBIM CITY4aeM IS
HOTPEIIHOCTH IPOU3BEACHU)
2.YacroTHblil METOJ U3MEPEHUs UHAYKTUBHOCTH B RL-11ienu. [Tosicuure ero noctonHcTsa u
HenocTaTKU. Kak OLleHUTh MOTrpeIIHOCTh U3MEPEHUS MHAYKTUBHOCTH YaCTOTHBIMH METOIOM?
3.M3mepenue 3HaueHUs COOCTBEHHON €MKOCTH KaTyLIKH ITPH IIOMOILU U3MEPUTENS
nobpotHocTU. Kak ornpenesnstorcest HOrpemHocTy Takux usmepennii? Kak 3aBucst
HNOTPENIHOCTH U3MEPEHUI OT COOTHOLIEHUSI YacTOT?
4. VI3MepeHue 1eHCTBUTENBHOTO 3HAUYCHHUS MHAYKTUBHOCTH KATYLIKU IPU IIOMOLIY U3MEPUTEIIS
nobpotHocTH. Kak onpenenstorcest MorpemHocTy Takux m3mepennii? Kak 3aBucst
MOTPEIIHOCTH U3MEPEHUI OT COOTHOUIEHMsI 4acTOT? Kak MpoBOAUTCSI KOCBEHHOE U3MEPEHUE
eMKOCTH KoHJleHcaTopa? Kak onpezensercss HOrpeiHocTb U3MepeHus?
5.M3Mepenne eMKOCTH KOHAECHCATOpa METOJOM 3aMEIEHUS IIPU IOMOLIY U3MEPUTEIIS
nobpotaoctu. Kak ornpenensercst morpeurHocTb U3MEPeHUs?
6.M3Mepenne conpoTUBIIEHHS PE3UCTOPA Ha BBICOKOM YaCTOTE C IIOMOILBIO U3MEPUTEIIS
JOOPOTHOCTH MPSIMBIM METOJIOM U3MepeHus: J00poTHOCTH. Kak B 3TOM citydae olleHUBaeTcs
MOTPEMIHOCTD U3MEPEHUS?
7.13MepeHune conpoTUBIIEHHS PE3UCTOPA HA BBICOKOM YaCTOTE C MOMOIIBIO U3MEPUTEIISI
JOOPOTHOCTH METOAOM BapHalMy 4acToThl. Kak B 3TOM cilydae olleHMBaeTCsl OrPEIIHOCTh
U3MEpeHUs?
8.Lludposoit ocruiorpad
9.AHanoroBblii ocruiorpad
10.IlncpoBoit BOIbTMETP C JBOMHBIM HHTETPUPOBAHUEM
11.Bpems-uMiynbCcHbIN HUPPOBOI BOJBTMETP
12.M3meputens 100pOTHOCTH
13.1ludposoii yuacToTromep

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1. 15t wero npeaHa3zHauveH udpoBoit vacroromep?
Bepusriit otBet: L{udposoii yactoromep nperHazHavueH A U3MEPEHHSI CPEHETO WU
MTHOBEHHOT'O 3HAYEHHUSI YaCTOTHI IEPUOINYECKOro curHania. [IpuHnmn
JIeUCTBUAIM(PPOBOIO YACTOTOMEPA 3aKJIIOYAETCS B IOACYETE YHCIa Iepruo1oB TX
HEU3BECTHOH 4acToThI fX 3a 00pa3I0BbIi HHTEPBAI BpEMEHU

2. 15151 yero npeaHa3HadeH ocuusutorpad?
Bepusriit otBet: Ocrpmiorpad — mpubop, nmpeaHa3HaueHHBIN TSI HCCIIEA0BAHUS
(HaburoIeHMSI, 3aITUCH, U3MEPEHUS) aMIUTUTYAHBIX U BPEMEHHBIX TapaMeTPOB
ANEKTPUYECKOT0 CUTHAJIA, I0JJaBAEMOT0 Ha €ro BXO/l, U HaIJIAIHO OTOOpaKaeMoro
(BU3yanu3anun) HEMOCPECTBEHHO Ha dKpaHe JTMO0 PErucTpupyeMoro Ha (P OTOJICHTY.
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DNeKTpUUECKUN KoeOaTeNIbHBIN MpoIiecc N3HAYaIbHO (PMKCHPOBAJICS BPYUYHYIO Ha
Oymare.

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapaxmepucmuxu 6blnoaineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoaiHeHus 3nanus: PadboTa BeImojgHeHa B paMKkax ""0a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: PaboTa BeINOIHEHA B paMKax "moporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/IaHUs BHIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BHIMOJHEHA WIH BBITOJITHEHA
MPEUMYIIECTBEHHO HETPABUIHLHO

1I1. IIpasuna évicmasnenun umo2060i OUEeHKU no Kypcy
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