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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»

Ceefenua o Bragensue L3N M3KA A.I/I'
: Bnageney YepHukos A.W.
HpeHOI[aBaTeHB M3l ¢ WaeHTuduraTop Rab6cee32f-ChernikovAl-e1593be? I‘IepHI/IKOB
(1OIKHOCTB) (moanuce) (pacuudpoBka
MOJITTHCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
00pa3oBaTeIbHOI Tmperan Baporos O.P.
pOorpaMMel Wpermudnratop RO0d76356-BaronovOR-7biafd7e O.P. baponoB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

w CeepeHuna o snagensue U3MN M3K A IO
3aBeHyIOH-IHH . Bnageney HeBckui A.HO. : : o
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop R4bc65573-NevskyAY-0b6e493d HeBCKI/II/I

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



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 MPUMEHSATH MOJI0KEHUS SJEKTPOTEXHHUKH, HICKTPOHUKH U
CXEMOTEXHHKH JJIsl PeLICHUs PO eCCHOHATBHBIX 3a/1a4

3. OIIK-6 criocoGHOCTHIO MPUMEHSITH MPUEMBI OKa3aHUS MIEPBOI MOMOIIH, METOJIbI U CPEJICTBA
3aIUTHI IEPCOHAJIA TPEANPUATHS K HACETICHUS B YCIOBHUSIX UPE3BbIYAUHBIX CUTYAIIUN,
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)

®dopma peanuzaruu: CmemanHas 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 15

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
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-1 OIIK-1(Komnerenius) 3HaTh: KM-3 (JIaboparopnas padota)
OCHOBHBIEC TEOPETHUCCKHE KM-4 (KonTponbsHas paboTa)
MIOJIOKEHHS METPOJIOTHH,
METPOJIOTHYECKOT O
oOecrieueHus,
CTaHJIapTU3ALIH U
cepTH(HKAIIN
OIIK-3 OIIK-3(Kommnerenius) YMers: KM-1 (JIaboparopnas pabota)
MeTposiorndecku npaBwibHO | KM-2 (KonTtponbHas pabota)
BBIOMPATh METO/IBI U KM-3 (JIabopaTtopnas pabota)
CpECTBAa U3MEPEHUS KM-4 (KonTpoasHas pabora)

METOJINYECKH MPABUIILHO
BBITIOJIHATH U3MEPEHUS,
OLIEHUBATh TOYHOCTb U
0oQOpMIIATH Pe3yabTaThI
U3MEpPEHUN B COOTBETCTBUU
C IeUCTBYIOLIEH
HOPMaTUBHOM
JIOKYMEHTaIuen
9KCILTyaTUPOBAThH
COBPEMEHHYIO
OTEUYECTBEHHYIO U
3apyOeKHYIO dJIEKTPO- U
PaaroN3MEpPUTEIBHYIO
anmnaparypy B Ipoliecce




pa3paboTKu, TPOU3BOJCTBA U
IKCILTyaTAIUH

PaMOo3JICKTPOHHBIX CPEJICTB
3aIIUTHl ¥ IPOTUBOICHCTBHSI

OIIK-6

OIIK-6(Komnerenuus)

3HAaTh:

[JOCHOBHBIE TEOPETHUECKHE
MIOJIOKCHUSI METPOJIOTHH,
METPOJIOTHYECKOTO
oOecrieueHus,
CTaHIapPTH3AIUH U
cepTH(UKAINN
KJIaCCHU(PUKAILIHIO,
CTPYKTYPHBIC CXEMBI,
METPOJIOTHUECKHE
XapaKTePUCTUKH THITOBBIX
CPEJICTB PaTUOU3MEPEHUI

KM-3 (JlaboparopHas padoTa)
KM-4 (KonTponbsHas paboTa)




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 HECKOJIEKMX PE3UCTOPOB, 3aTE€M MOIKIIOUYUTh HAMPSKCHUE MMUTAHUS COTJIACHO
CXeMe M3 OIUCAHUS K paboTe U U3MEPUTH MOJIYUUBIIICECS] HA PE3UCTOPAX HAIPSIKCHHUE.
CryneHty cineayeT oOpMHTE OTYET 10 TIpojesianHoi pabote cormacHo 'OCT 7.32-2017
«OTYET O HAVYHO-UCCJIEJOBATEJIBCKOM PABOTE», B KOTOpBIil 3aHOCATCS
Ta0JIUIBI PE3YJIbTATOB H3MEPECHUM, PACCIMTAHHBIC JIUIS KAXKIOTO U3MEPCHHS ITOTPEITHOCTH, a
TaKXe Pe3yIbTaT U3MEPEHHUSI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: METOAUYECKH IPABUIIBHO 1.Kakum o6pa3zom B paboTe yuuThIBaJIaCh NpeeibHas

BBIIIOJIHATh U3MEPEHUS, OLICHUBATh MHCTPYMEHTAJIbHAS! IOTPELIHOCTh?

TOYHOCTH u ohopMIIATH

pe3yabTaThl U3MEPEHUN B 2.3Has U3MEpPEHHOE 3HaYCHHUE U IIPEECIbHYIO

COOTBETCTBUU C  JCHCTBYIOLIEH MHCTPYMEHTAJIBHYIO, & TAKXKE METOANYE-

HOPMAaTUBHOM JTOKYMEHTaluen CKYIO IIOTPELIHOCTD (BBIIAIOTCS IPETIOAABATETIEM),
3aIUIIATE PE3yIbTaT U3MEPEHUN.

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoinenus shanus: OueHka 5 («OTIMYHOY), €CIIH CTYIEHT MPOBe
BCE HEOOX0IuMBbIe n3Mepenus, coctaBui otueT cornacHo ['OCT 7.32-2017 u oTBeTHs Ha
KOHTPOJIBHBINA BOMPOC

Ouyenka: 4
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OueHka 4 («XopoIoy), eCiu CTYIASHT POBe
BCe HEOOXO0UMBbIe U3MepeHus, coctaBml otueT cornacHo [OCT 7.32-2017 u He cMOT OTBETHUTH Ha
KOHTPOJIBHBIN BOIIPOC;

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuixu evinoineHus sHanus: OueHka 3 («yJI0BIETBOPUTEIHHOY), €CIU
CTYJICHT ITPOBEJT BCE HEOOXOMMBIC U3MEPEHHSI, HO 0()OPMHUII OTYET C HEJTOCTATKAaMH B HE CMOT
OTBETUTH HA KOHTPOIBHBIM BOMIPOC

KM-2. KM-2

®opmbl peanuzanun: Cvemannas gopma
Tun koHTpobHOro MeponpusTus: KourponsHas pabota




Bec koHTpobHOr0 Meponpustusi B BPC: 30
IIpoueaypa mnpoBedeHUs] KOHTPOJbHOTO Mepompusitusi: J[OMycK, BBIIOJHEHWE W 3allUTa
naboparopHoit padoTel N2 + penieHrne KOHTPOJIbHOH paboThl Nel

Kpatkoe cogepxanue 3a1aHusi:
KonrponbHas paborta npejacraBiser coboit 1) TecTupoBaHne U3 TEOPETUIECKOTO BOIPOCa, B
KOTOPOM CTYZIEHTY He0OX0/IMMO ONUCcaTh 3a/1aHHbIIM COTJIaCHO BapHaHTy mpudop 2) 3aaady,
JUTSL PEIICHUSI KOTOPOM CTY/IEHTY BBIAACTCS WHANBUIYAIBHBIN BApUAHT, B KOTOPOM yKa3aHBI
MoKa3aHus mpudopa u ycioBUs OKpyxatomiei cpeabl. CTyIeHTY He00X0MMO BEPHO y4ecTh
OCHOBHYIO M JIOTIOJIHUTEIIbHBIE TIOTPEIIHOCTH U 3alUCaTh Pe3ylbTaT U3MepeHus. B kauecTe
pa3aToYHOro MaTepuasa UCIoNb3yIOTCs JaHHbIe I BoibT™MeTpa B7-16.
B Jlaboparopnoii pabote Ne2 cTyneHTy npeiaraeTcs mpyu NOMOIIH ocIpuniorpada,
reHepaTopa CUTHAJIOB CIOXHOU (hOopMbl M HA0Opa BBITAHHBIX 3JIEMEHTOB IIPOBECTU U3MEPEHUS
emkocTH RC-11enu penakcarioHHBIM METO/IOM M HHIYKTHBHOCTH RL-11enu MeTogoM Bapuamnuu
yacToThl. CTyICHTY cieayeT oOpMHUTh OTYET 1O npoaenanHoi padote cormacao 'OCT 7.32-
2017 «OTYET O HAYYHO-MCCJIEJIOBATEJIBCKOM PABOTE», B KOTOPBIii 3aHOCATCS
TaOJIULIBI PE3yNIbTATOB U3MEPEHUN, PACCYMTAHHBIC JIJIS KAXKI0TO U3MEPEHHUS MTOTPEIIHOCTH, a
TaKXe pe3ysbTaT u3MepeHus. B kauecTBe 3alUThI CTYACHTY MPEIaraeTcsi OTBETUTh HA OJMH
U3 KOHTPOJBHBIX BOIIPOCOB.
PesynpTHpyromas oreHKa CTaBUTCS KaK cpeiHee apupmMeTndeckoe OIeHOK 3a TecT Nel,
3aauy ¥ 1abopaTopHyto paboTy.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: MCTOAHUYCCKH IIPpAaBUJIBHO
BBITIOJIHATh U3MCPCHUS, OLICHHUBATDh

TOYHOCTbH u oopMIIATH
pe3yapTaThl W3MEpPEHUI B
COOTBETCTBUU C  JCUCTBYIOLIECH

HOPMAaTUBHOM JTOKYMEHTalluen

1.ITpu nomomu BonbTMETpa B7-16 uzmepsercs
nanpsokenne U=20,526 B. U3Bectro, uTto U k =100 B,
t=25 0 C, nanpspkenue cetu 220 B. Onpenenuts
OTHOCHUTEIILHYIO M a0COJIIOTHYIO TIOTPEITHOCTH
M3MEPEHMUS, 3alMCaTh PE3YJIbTAT U3MEPEHUS
2.Chopmynupyiite cyTh yacTOTHOTO MeToza. [loscHuTe

€ro JOCTOMHCTBA U HEIOCTATKHU.

3.Kax o11leHUTh TOTPEIHOCTh U3MEPEHUS EMKOCTH
peNakCallMOHHBIM METOIOM?

4.Kax OlIeHUTbh NOTPEIIHOCTb U3MEPEHUS
MHIYKTUBHOCTH YaCTOTHBIMU METOAOM?

1.ChopmynupyiiTe cyTh peakcallMOHHOTO METO/1a.
Onumure ero J0CTOMHCTBA U HEJOCTATKH.

YMeTh: MCTPOJIOTHYCCKU
IMpaBUJILHO BBI6I/IpaTI) METOJABI H
CpeacCTBa U3MECPCHUA

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku eoinonnenus 3uanus: 1) CTyaeHT u300pa3ui cxemy npuoopa,
HapHCcoBaJl HEOOXOIUMbIE TUArpaMMbl (3MIOPHI HAMPSKEHUS, THO0 Apyrue MOSCHSOIUE padoTy
npubopa rpadukn) U onucai padoty npudopa; 2) CTyeHT BEpHO y4ell BCe BUbI IIOIPEIIHOCTH U
BEPHO 3amuca pe3ynbTaTr usmepenus; 3) CTyeHT IpoBeN Bce HEOOXOJUMbIE U3MEPEHHUS, COCTABUI
otuet corsacHo ['OCT 7.32-2017 u oTBETHII Ha KOHTPOJIBHBIN Bompoc; OLEHKa CTaBUTCS Kak
cpenHeaprdMeTnyeckoe Tpex OLICHOK B CiIydae, eCiid Bce padoThl CIaHbl MUHUMYM Ha OLEHKY
"y10BIETBOPUTEIBHO".

Ouenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoanenus 3nanus: 1) CTyneHT n3o0pa3ui cxemy nmpuodopa, ornucan

pa60Ty npﬂ6opa, HO HC CMOT" HAPUCOBATH HCO6X0,Z[I/IMLIC AuarpaMmal (SHIOPBI HaIpsKCHUA, 0o
8




Jpyrue nosicHsomue padboty npudopa rpaduxn); 2) CTyaeHT BEPHO yues BCe BUABI OTPEIIHOCTH,
HO HE BEPHO 3amucan pe3yabTar u3mepenus; 3) CTyAeHT mpoBel Bce He0OX0ANMBIC H3MEPEHHS,
coctaBui otyet corinacHo ['OCT 7.32-2017 u He cMOT OTBETUTH HA KOHTPOJIBHBIN Bonpoc; OreHka
CTaBUTCA KaK cperHeapru(PMETHIeCKoe TPEX OLEHOK B CIIydae, €CIIi Bce pabOoThl CIaHBl MUHUMYM
Ha OIIEHKY "YJIOBJIETBOPUTEIHHO".

Ouenxa: 3

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu evinonnenus snanus: 1) CTyneHT n3oopaszui cxemy rnpuodopa, audo
omucan padory npudopa; 2) CTyIeHT BEpHO BBIIOJIHUI pacYeT OCHOBHOM IMOTPENTHOCTH, HO
omuOCs MpuU pacyeTe JOMOJIHUTEIHLHON, M BEPHO 3amucal pe3yibTar usmepenus; 3) CtyneHt
MIPOBEJI BCE HEOOXOJMMBIE U3MEPEHHUS, HO O(hOPMIIT OTUET C HEJOCTATKAMH U HE CMOT OTBETHTh Ha
KOHTPOJIbHBIN Bompoc; OleHKa CTaBUTCS Kak cpeiHeapu(PpMETHUECKOE TPEX OLEHOK B cllydyae, eciiu
Bce paboTHI CIaHbl MUHUMYM Ha OLEHKY "YOBIETBOPUTEIHLHO" .

KM-3. KM-3

®opmbl peanusanun: J[onyck k 1abopaTopHoii paboTe

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHUsi KOHTPOJBLHOr0 MeponpusTusi: J(ONMycK, BBINOJTHEHHWE W 3alIuTa

naboparopHoit paboTbr Ne3.

KpaTKOC Cod€cpiKaHMuE 3alaHUA:

B pabore crynenTy npeanaraercs npu noMoinu usmeputens goopornocta E4-11 uzmeputs
napaMeTpsl KaTyIKH UHIYKTUBHOCTU IIPU BO3JIEHCTBUU BBICOKOYACTOTHOI'O CUTHANA, a TaKXKe
U3MEPUTH COIPOTHUBIICHUE U €MKOCTb BBIIaHHBIX Pa3aTOYHbIX 371eMEeHTOB. CTYAEHTY CleayeT
odopMHTH OTYET MO TipojenanHoil padote cormacHo ['OCT 7.32-2017 «OTYET O HAYUYHO-
VCCJIEJOBATEJIbCKOI PABOTE, B KOTOpEIii 3aHOCATCS TaONMIBI pe3yIbTaTOB
U3MEpEHUH, pacCUnTaHHbIE JJIS1 KaXK0T0 U3MEPEHHS IOTPELIHOCTH, a TAKXKE pe3ybTaT

HU3MCPCHUA.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTb: OCHOBHBIE TEOPETHUECKUE
ITOJIOKEHUS METPOJIOTHH,
METPOJIOTHUECKOT0  00eCIeYeHHus,
CTaHIapTU3aLUU U CePTHUPHUKAUN

1.Kak 3aBUCAT MOrpelIHOCTH U3MEPEHUHN OT
cootHomieHust yactot f 1 u f2 ? Kak nmpoBonutcs
KOCBEHHOE U3MEpPEHNE eMKOCTH KoHAeHcaTopa? Kak
OTPEJIEISETCS TOTPENTHOCTh N3MEPEHUs?

3HaTh: KJIacCU(UKAIIHUIO,
CTPYKTYpHBIE CXEMBI,
METPOJIOTUUECKHE XapAKTEPUCTUKU

1.B uem paznuyrie S5KBUBAJICHTHOMN U JEMCTBUTEIBHOU
WHIYKTUBHOCTEH MO UX (PU3NYECKON CyITHOCTH?
[TonyunTe cooTHOLIEHHE, CBA3BIBAOIEE 3HaUeHHE LD co

THTIOBBIX CPENCTB 3HaueHusimu L u CO .
paaon3MepEHNt
VYMmeTh: METPOJIOTHYECKH 1.Kak mpoBoasTCS N3MEPEHUST aKTUBHOW COCTABJISIOIIEH

MMpaBUJIbHO BLI6I/IpaTB METOABI H
CpeacTBa USMEPCHUA

PE3UCTOpPa Ha BHICOKOI YacTOTE C MOMOIIbIO HU3MEPUTENS
nobporHoctu? [loyemy mpu 3TOM clieyeT MPOU3BOIUTh
KOCBEHHbIE U3MEPEHHUs JOOPOTHOCTHU?

Ymerb: 9KCILUTYaTHPOBATh
COBPEMCHHYIO OTEYCCTBCHHYIO U
3apy0exKHYIO IIEKTPO- u
pPaIMON3MEPHUTEILHYIO aIapaTypy
B npoiiecce pa3paboTku,
IMPONU3BOJACTBA U OKCILTyaTallu1

1.Pacckaxxute o pabote usmepurens 1o0potHoctu E4—
11, mpuHUMIIE €ro AeMCTBUS U HAa 3HAYEHUH OT/IEIbHBIX
y3J10B CXEMBI.

2.KakuMm 00pa3oM Npou3BOIUTCS NPSIMOE U3MEPEHUE
3HAUEHUS SKBUBAJIEHTHON MHAYKTUBHOCTH LD u nouemy
MIOTPEIIHOCTh TAKOTO U3MEPEHHUsI HE aTTECTYETCS B




PazrodIIEKTPOHHBIX CpEICTB nacnopTte npudopa?

3alUThl U TPOTUBOICHCTBUS 3.Kak npou3BoauTCs U3MEPEHHE IEHCTBUTEIIHHOTO
3HAYEHUS! UHAYKTUBHOCTH U COOCTBEHHOM €MKOCTHU
karymku? Kak onpenenstoTcsi HOrpeHOCTA TaKUX
U3MEpEeHUI?

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evinonnenuss 3uanus: ONeHKa 5 (KOTIUYHOY), €CIIU CTYACHT MPOBEI
BCe HEOOXO0UMBIC U3MepeHus, coctaBil otueT cornacHo [OCT 7.32-2017 u oTBeTH Ha
KOHTPOJILHBIN BOIIPOC

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OueHka 4 («XxopoIoy), €Ciii CTYIASHT IPOBe
BCE HEOOXO0IUMBIe M3MepeHus, coctaBmi oTdeT corstacHo ['OCT 7.32-2017 u He cMOT OTBETUTH HA
KOHTPOJIBHBIN BOIIPOC

Oyenka: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoinenus sHanus: OueHka 3 («yI0BIETBOPUTEIBHOY), €CIU
CTYJICHT IPOBEJ BCE HEOOXOMMBIC U3MEPECHHSI, HO 0()OPMHUII OTUET C HEJTOCTATKAMH B HE CMOT
OTBETHUTbh HA KOHTPOJBbHBIM BOIIPOC

KM-4. KM-4

®opmbl peanuzanun: CmemanHas gopma

Tun koHTpobHOrO MeponpusTus: KourponasHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa mnpoBeneHusi KOHTPOJbHOro Meponpusitus: JlONmycK, BBINOJIHEHME M 3alluTa
nabopaTtopHoil paboTbl Ne4 + perieHrne KOHTPOIbHOM paboThr Ne2

Kparkoe cogepxxanue 3agaHus:
Konrtponbnas padora Ne2 mpencrasinseT co0oii: 1) HHANBUAYAIBHBIA BapUaHT, B KOTOPOM
yKa3aHbl BXOIHbIE XapaKTEePUCTHKH MTPUOOpa U XapaKTEPUCTUKNA U3MEPSIEMON TETIH,
IpeJJIaraeTcst OLEHUTh METOINYECKYIO MOIPEIIHOCTh U3MEPEHUS; 2) WHANBUIYaIbHbIH
BapHaHT, B KOTOPOM YKa3aHbI PEe3yJIbTaThl U3MEPEHUSI HEKOTOPOH (PM3UIECKON BETHUUHBI 1
IpEeroiaraeTcsl 3aKOH pacrpe/ieIeHus MOrpeliHOCTH ciiyyaifHol BenuunHbl. CTYASHTY
IpeJIaraeTcsi MOCTPOUTh BAPUAIIMOHHBIA PS/I M 1aTh OLIEHKY HCTUHHOTO 3HAYECHUS
U3MepSIEeMO BETMUMHBI C YUETOM 3aKOHA PACHIPEIeIICHUS.
Jlaboparopnas padota Ned mpencraBisieT coboit 1a0bopaTopHyIo paboTy, B KOTOPOH CTYAEHTY
npejyiaraeTcst Mpy MoMoIIy ocuuiorpada u yacroromepa u3mMeputb AUX 1enu U3 onucanus
paboTHI ¥ IPOBECTH OLIEHKY TOYHOCTH m3MepeHus. CTyIeHTy ciemyeT opopMUTE OTYET 110
npojenanHoit padbote cormacHo [OCT 7.32-2017 «OTYET O HAYYHO-
VCCJIEJOBATEJIbCKOM PABOTE», B KOTOPEIi 3aHOCSTCS TaGIHIbI pe3y/IbTATOB
U3MEPEHUH, pacCUMTaHHBIE JUIS KAKAO0T0 U3MEPEHHSI TOTPELTHOCTH, a TAKXKe Pe3ysIbTar
U3MEpEHUsI.
PesynpTHpyromas oreHKa CTaBUTCS Kak cpe/iHee ape)MeTHIecKoe OIIEHOK 3a 00€ 3a/1aui U
nabopaTopHyIO paboTy.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

‘ 3HaTh: OCHOBHBLIC TCOPCTUUCCKHUC 1. Kakne BHeIIHHE IIOMEXH BIHSIIOT Ha pPE3YIbTAT
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MOJIOXKEHUS METPOJIOTHH, u3MepeHus?
METPOJIOTHYECKOTO  O0eCredeHusl,
CTaHJapTU3aLUU U CePTHPHUKAIUU

3HaTh: KJ1accu(huKanuio, 1.IlosicHuTE NpUHIMI IEHCTBUS aHAJIOTOBOT'O
CTPYKTypHBIE CXEMBI, ocuuiorpaga

METPOJIOTUYECKUE XAPAKTEPUCTUKU

TUIIOBBIX CPEICTB

paguon3MepeHui

3HaTh: [JOCHOBHBIE TEOPETHUUECKHE 1.ITosicHuTe MpUHLMN eHCTBUSA HUPPOBOrO
IIOJIOKEHUS METPOJIOTHH, ocruuiorpaga

METPOJIOTHYECKOTO  oOecredeHus,
CTaHJAPTHU3AIMH U cepTU(UKAUU

YMmeTs: 9KCILTyaTUPOBATh 1.C nomoltipt0 aMmepMeTpa ¢ BXOJIHBIM COITPOTUBICHUEM
COBPEMEHHYI0 OTE€UYECTBEHHYIO U RA =50 Om u3mepsieTcs TOK KOPOTKOT'O 3aMbIKaHUS
3apyO0eKHYIO JEKTPO- u WCTOYHUKA ¢ HampspkeHueM E u BHyTpeHHUM
palrOU3MEPUTEIIBHYIO alllapaTtypy conpotuieaueM Ri =100 kOwm. M300pa3uth cxemy

B nporecce pa3paboTku, MIPOBOAMMOIO SKCIIEPUMEHTA, BBIBECTU (HOPMYITY AJIs
MPOU3BOJCTBA M  OSKCILIyaTalluu OTHOCUTEIIbHOMN MOTPEIIHOCTH U3MEPEHUS O 1
PaaInOdIIEKTPOHHBIX CpeICTB paccuuTaTh ee.

3alIUTHI U IIP OTHBOHeﬁCTBHﬂ

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu ebinoaneHus shanus: - OlueHka 5 («OTIMYHO»), €CIIU CTYAEHT BEPHO
M300pa3uil cXxeMy MPOBOJUMOTO SKCIIEPUMEHTA, BBIBEN (DOPMYITY AJi1 OTHOCUTEIBHOMN

MOTPEUIHOCTH U3MEPEHUs O U paccuuTal ee; - OneHka 5 (KOTIUIHOY), €CIIU CTYACHT BEpHO

MOCTPOMJI BapUALIMOHHBIN psifl, BEIOpai GopMyIly JUlsl pacyeTa OLleHKW UCTUHHOTO 3HAaYEeHUs
U3MEepseMON BETMUMHBI U BEPHO MPOBEN pacyeT; - OueHka 5 («OTIIMYHOY), €CIIU CTYACHT ITPOBET

BCe HEOOXOouMbIe u3MepeHus, coctaBml otueT cornacHo ['OCT 7.32-2017 u oTBeTH Ha
KOHTPOJIbHBIN Bompoc; OleHKa CTaBUTCS KakK cpeHeapuPpMEeTUUECKOe TPEX OL[EHOK B CIy4ae, eciu
Bce paboThI CIaHbl MUHUMYM Ha OLIEHKY "Y/0BIETBOPUTENILHO" .

Ouenka: 4
Huodicnuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinoiHerus 3Hanus. - OueHka 4 («xoporioy), €clid CTyICHT BEPHO He
n300pa3mil cxemy IpOBOUMOI0 SKCIIEPUMEHTA, TM00 HEBEPHO pacCUUTal METOJUUECKYIO
MOTPEIIHOCTD; - OneHka 4 («Xopo1110»), €Clu CTYJEHT BEpHO BbIOpan Gpopmyiy [uid pacuera
OLICHKM MCTHHHOTO 3HAUYEHUS U3MEPSAEMON BETMUYMHBI U BEPHO IIPOBEII PACUYET, HO HE MTOCTPOUII
BapUAIMOHHBIN pa; - OneHka 4 («X0opoIIoy), €Clid CTYICHT MPOBE BCE HEOOXOAMMbIE U3MEPEHHUS,
coctaBui otyet corinacHo ['OCT 7.32-2017 u He cMOT OTBETUTH HA KOHTPOJIBHBIN Bonpoc; OreHka
CTaBUTCS KaK cpegHeapru(pMeTnyecKoe Tpex OIIEHOK B CiIydae, eciii Bce paboThl CAAHBI MUHUMYM
HAa OLIEHKY "YZOBJIETBOPUTENBHO" .

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebinoanenus snanus: - O1ieHKa 3 («yJI0BJICTBOPUTEIILHOY), €CITU

CTY/ICHT HE U300pa3uil CXeMy MPOBOIUMOI0O SKCIIEPUMEHTA H HEBEPHO PACCUMTA METOIHUCCKYIO
MO-TPEITHOCTE; - O1ieHKa 3 («yI0BIETBOPUTEIILHOY), €CITH CTYIECHT HE TIOCTPOMIT BapHAI[HOHHBIN

PST M HEBEPHO PacCUMTAIl OLIEHKY UCTHHHOTO 3HAYCHHMSI, HO BEPHO BBHIOpAJI HEOOXOIUMYIO

dbopmyny; - Onenka 3 («yT0BIECTBOPUTEIBHOY), €CIIU CTYJICHT MTPOBEN BCE HEOOXOTMMBIE

W3MEpPEHUs1, HO 0()OPMHII OTUET C HEJAOCTAaTKAMU U HE CMOT OTBETUTh Ha KOHTPOJIbHBIN BOIPOC;
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OreHka CTaBUTCS KakK cpegHeapu(pMeTnyeckoe Tpex OICHOK B CIydae, eCiii Bce paboThl CIaHbI
MHHUMYM Ha OLEHKY "YJOBJIETBOPUTEIIHHO".
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

5 cemecTp

®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH

IIpumep Onsiera

1. Metponorus. Ee paznensl. [Ipenmer u cpeacrsa METPOJIOTUU.

2. [IpuBenure 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 o +20 MA. OnpenenuTsb cuctremMaTuyeckyro norpemnoctb 1 CKO cinyvaitHoi
HOTPELIHOCTH.

IIpoueaypa nposenenus
DK3aMeH MPOBOJIUTCS B MUCHbMEHHON (hopMe TI0 OMIeTaM COTJIACHO MPOTrpaMMe dK3aMeHa.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuust/Muaukarop: OIIK-1(Komnerenius)

Bomnpocel, 3axanus
1.IMorpemHOCTh popmymbl. Ciyyailt H3MEPEHUS SKCTPEMATILHOTO YPOBHS
2.Ilorpemnocts popmysbl. Cayyait U3BMEpEeHUs MOCTOSHHOTO YPOBHS
3.Meroasl u3mMepeHus
4 .Metoz1 00pa3IoOBBIX MEp
5.Meton 3aMelIeHUS
6.IIpsiMble OJTHOKpATHBIE U3MEPEHUS

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.B pe3ynprare MHOTOKPAaTHBIX M3MEPEHUN MTOIYYEH sl 3HAYCHHUI Iepruoaa
KOJIeOaHU:
[612; 609; 605; 615; 611] mc.
[TocTpoiiTe BapualmoHHbIN ps. MeTo oM MakCUMaIbHOTO MPaBAONO00MS HAalAUTE OLEHKY
VCTUHHOT'O 3HAYEHHUs [IEpUOAA, IPEAIIoJIaras, 4YTo 3aKOH paclpeiesIeHNs MOrPEeIHOCTEN
rayCCOBCKUH.
OtBerTsI:
Pemnts nocraBieHHyo 3a/1a4y, MOJTYYUTh YUCICHHBIA OTBET.
Bepnsiit otBet: 610 mc

2. Komnerenuuss/Mugukarop: OIIK-3(Komnerenius)

Bomnpocsl, 3aganus
1.Mertponorus. Ee paznensl. [Ipeamer u cpenctBa METpOIOTUn
2.AKCHOMBI METPOJIOTUU
3.®uznueckas BenuuuHa. E€ 3HaueHue, pasmep U pa3sMEPHOCTb
4 Knaccudukanus morpenrHocTeil mo NpuInHe BOSHUKHOBEHUS
5. Knmaccuguxkaryst morpenHocTel o 3aKOHOMEPHOCTH TPOSIBICHUS



6.ITorpenHOCTh B3aUMHOTO BIUSIHUS CPENICTBA M 00BbEeKTa u3MepeHus. Ciaydait usmepeHus
HanpsHKEHUs X0JI0CTOro Xxoa ucrounuka J3J1C

7.IlorpemHocTh B3aMMHOTO BIIMSIHUS CPEJICTBA U 00bekTa u3mepenus. Ciyvail usmepeHus
TOKa KOPOTKOI'O 3aMbIKaHUSI ICTOYHUKA TOKA

8.BbIBOT (hOpMYIIBI MOTPENTHOCTH KOCBEHHOTO U3MEPEHUS (C YACTHBIM CITydaeM st
MOTPEITHOCTH IPOU3BEICHHS )

9. 3akoHBI pacTpeie]IeHUs CIIy4aifHON BEIMYUHBI. UUCIIOBBIE XapaKTEPUCTUKHU CITyJaitHOM
BEJINYHHEI.

10.0O11eHKYM pe3ynbTaTOB MHOTOKPATHBIX U3MEPEHUI 1 TPeOOBAHUS, IPEABIBIIIEMbIC K HAM.
11.PenakcanimonHbiii MeTo usmepenust eMkoctd RC-nienu. OnummTe ero I0CTOMHCTBA U
HeocTaTku. Kak OLleHUTh MOTPeIIHOCTh U3MEPEHUS EMKOCTH PelaKCalluOHHBIM METOJIOM?

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1. Knaccudukanus u3smepeHnii o crnoco0y NoaydeHus: U3MEPEHUs
Bepnpriii otBet: [1o ciocoOy noiaydeHus pe3ynbrata U3MEpPeHHs IeSIT Ha MpsIMbIE,
KOCBEHHbBIE, COBMECTHBIE U COBOKYIHbIE. [IpSAMBIMM Ha3bIBalOT U3MEPEHUS, IPU KOTOPBIX
MCKOMOE 3HaUCHUE BEJIMYMHBI HAXOSAT HETIOCPEJCTBEHHO U3 OMBITHBIX AaHHBIX. K HIM,
HanpuMep, OTHOCITCS U3MEPEHUS HAMIPSKEHHS C TIOMOLIbIO BOJIBTMETPA, U3MEPEHUE
WHTEpBaJla BPEMEHHU C TIOMOIIbIO H3MEPUTENISI BPEMEHHBIX HHTEPBAJIOB.

3. Komnerenuusi/Muaukarop: OIIK-6(Komnerenuust)

Bonpocel, 3a1anns
1.Bb1BO pOpMYIIBI TOTPEITHOCTH KOCBEHHOTO H3MEPEHHS (C YACTHBIM CITY4aeM JUIs
HOTPEIIHOCTH CYMMBI)
2.YacToTHBII MeTO N3MEepeHHst UHAYKTUBHOCTH B RL-1iern. [losicHuTe €ro 10CTOMHCTBA U
HenocTaTKU. Kak OLleHUTh MOTrpeIIHOCTh U3MEPEHUS HHAYKTUBHOCTH YaCTOTHBIMH METOIOM?
3.M3mepenue 3HaueHNs COOCTBEHHON €MKOCTH KaTyLIKH ITPH IIOMOIIU U3MEPUTENS
nobpotHocTH. Kak onpenenstorcess HOrpelHocTy Takux u3mepennit? Kak zaBucsat
MOTPENIHOCTH U3MEPEHHUI OT COOTHOIIEHUS YacTOT?
4.M3mepeHne AeMCTBUTEIBHOIO 3HAUE€HUSI HHAYKTUBHOCTH KaTYIIKH PU TIOMOIIM U3MEPUTEIIS
noOpotHocTH. Kak onpenenstoTcsi NOrpenIHocTy Takux n3Mepenuii? Kak zapucar
MOTPEMIHOCTH U3MEPEHUI OT COOTHOLIEHMSI 4acTOT? Kak MpoBOAUTCSI KOCBEHHOE U3MEPEHNE
e€MKOCTH KoHJieHcaTopa? Kak onpezaensercss HOrpeuHocTs U3MEpPEHUs?
5.M3Mepenne eMKOCTH KOHAECHCATOpa METOJOM 3aMEIEHUS IIPU TOMOIIY U3MEPUTEIIS
noOporHocTu. Kak onpenensiercs norpeHocTb U3MepeHus?
6.13MepeHune conpoTUBIIEHUS PE3UCTOPA HA BEICOKOM YacTOTE C MOMOIIIBIO H3MEPHUTEIS
JOOPOTHOCTH MPSIMBIM METOJIOM U3MepeHust J00poTHOCTH. Kak B 3TOM citydae olleHMBaeTcs
MOTPEMIHOCTD U3MEPEHUS?
7.13MepeHune conpoTUBIICHHS PE3UCTOPA HA BBICOKOM YaCTOTE C MOMOIIBIO H3MEPUTEIISI
JOOPOTHOCTH METOAOM BapHaluy 4acToThl. Kak B 3TOM cilydae olleHHMBaeTCsl OrPEeIIHOCTh
U3MEpPEHHUs?
8.Lludpoaoii ocruiorpad
9.AHanoroBbIi ocryuiorpad
10.IlucpoBoit BOILTMETP C TBOMHBIM HHTETPUPOBAHUEM
11.Bpems-uMiynbCcHbIN HUPPOBOIl BOJBTMETP
12.M3meputens 100pOTHOCTH

MarepuaJsl 1JIs1 IPOBEPKH OCTATOYHBIX 3HAHUM
1.lns1 yero npeaHazHavyeH MUPpoBoi yacToTomep?
Bepnpriii otet: Lludposoit yactoTromep npeaHazHadeH JUisl U3MEPEHUs CPETHETO WIIN
MIHOBEHHOTI'O 3HAYEHHUs] YaCTOTHI IEPUOANYECKOro curnania. [Ipuanun
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JIeUCTBUAIM(PPOBOIO YACTOTOMEPA 3aKJII0YAETCs B TIOJICUETE YHCia mepruoaoB Tx
HEU3BECTHOM 4acTOTHI fX 32 00pa3oBhIli MHTEPBATI BPEMEHHU

2.Jlyst wero mpeaHa3zHavyeH ociuiorpad?
Bepusiit otBet: Ocrpmiorpad — npubop, npeaHasHauCHHBIN TS HCCIIET0BAHMS
(HaburoIeHMSI, 3aITUCH, U3MEPEHUS ) aMILUTUTYAHBIX U BPEMEHHBIX MapaMeTPOB
ANEKTPUYECKOTO CUTHAJIA, TI0JJaBAEMOT0 Ha €ro BXOJ, U HArJIJHO 0TOOpakaeMoro
(BM3yanu3anun) HEMOCPEACTBEHHO Ha dKpaHe MO0 PEruCTpUpyeMoro Ha (POTOJICHTY.
DnexTpuuecKuil KonedaTeNbHbII Mpoliecc N3HaYallbHO (PMKCUPOBAJICS BPYUHYIO Ha
Oymare.

II. Onucanue wkanvl oyeHuganus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku epinonnenus 3uanusa: OLUeHKa 5 CTaBUTCS, €CIH CTYJCHT YCIEIIHO
OTBETHWJI Ha 3 BoIpoca Ouiera

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku epinonenus 3nanus: OueHka 4 CTaBUTCS, €CH CTYJCHT YCIEIIHO
OTBETHUJI Ha 2 BOIpoca Ouiera

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku epinonenus 3uanus: OueHka 3 CTaBUTCS, €CIH CTYJCHT YCIEIIHO
oTBeTHI Ha 1 Bompoc Omiera

1I1. IIpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy
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