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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-4 crioco6eH MpuMEeHsITh He00X0IUMbIe (PU3UIECKUE 3aKOHBI 1 MOJICIN ISl 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-3 (JIabopaTtopHas pabora)

Dopma peanmzanuu: CmemanHas Gopma
1. KM-2 (KoHTposbHas paboTta)
2. KM-4 (KouTtposnbHas pabota)

BPC aucuunavHbl

4 cemecTp
Beca KOHTpOIBHBIX MEepOTIPUsATHH, %o
Hnunekc KM- | KM- | KM- | KM-
Pa3znen nucuumnimnHb KM- 1 5 3 4
Cpox KM: 4 8 12 15

BBoanas neknus. [lorpentHocTy OJHOKPATHBIX U3MEPEHUN

BBoanas neknus. [lorpentHocTy OJHOKPATHBIX U3MEPEHUI + +

ITorpemHOCTh NPSIMBIX MHOTOKPATHBIX U3MEPEHUI

ITorpemHOCTh NPSIMBIX MHOTOKPATHBIX U3MEPEHUI + +

CpC,Z[CTBa 1 MCTOIBI I/I3MepeHI/II71. I/ISMepeHI/IC HaIIPSAKCHUA

CpeactBa 1 MeTobl U3MepeHUl. MI3Mepenne HanpsyKeHus + +

OCLII/IJIJIOFpa(bI/I‘-ICCKI/IC HU3MCPCHUA U UBMCPCHUS CIICKTpa
CHUTHaJia

Ocuunorpadguueckre n3MepeHust 1 U3MEPEHus CIeKTpa
CUTHaJIa

N3mepenne mapameTpoB dieMeHToB 1enei. Mzmepenne CBY u
pacipeieNIeHHbIX 1enei




N3mepenne napameTpoB sneMeHToB 1enei. U3mepenne CBY u

. + +
pacrnpe/iesIeHHbIX 1enei
N3mepenne yactoTsl. ABTOMATU3AIUS U3MEPEHUIN
N3mepenne yactoTsl. ABTOMATU3AIUS U3MEPEHUIN + +
OcHoBbI cTanaapTusanuu. OCHOBBI cepTU(hUKAITIN
OcHoBbI cTanaapTusanuu. OCHOBBI cepTU(hUKAITIN + +
OCHOBHI yIIpaBJIeHUs Ka4€CTBOM
OCHOBBI yIIpaBlieHUs Ka4€CTBOM + +

Bec KM: 20 30 20 30

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




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 pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-4 N-20r1k-4 [Tpumensier | 3HaTH: KM-1 (JlaboparopHas padoTa)
MOJIOKEHUS OCHOBHBIE TEOPETUYECKHE KM-2 (KonTpomnbHas pabora)
AIIEKTPOTEXHUKH, 10JIOKEHUSI METPOJIOTHH, KM-3 (JlaboparopHas padoTa)
JNEKTPOHUKHU U | METPOJIOTHYECKOTO KM-4 (KouTtpomabHas pabora)
CXEMOTEXHHKH i | o0ecrieyeHus,
pelieHus CTaHJIapTU3ALIH U
npohecCuOoHANBHBIX 3aa4 cepTH(HUKAINN
KJIaCCHU(PUKAILIHIO,
CTPYKTYpPHBIC CXEMBI,
METPOJIOTHYECKUE

XapaKTEPUCTUKHU TUIOBBIX
CPEACTB PaguOU3MEPEHUN
YMers:

METPOJIOTUYECKHU IPABUIIBHO
BBIOMpATh METOABI U
CpEICTBA U3MEPEHUS
METOANYECKHU IIPABUIIBHO
BBINOJIHATH U3MEPEHUS,
OLICHUBATh TOYHOCTb U
o(hopMIIATH pe3ynbTaThl
W3MEPEHHI B COOTBETCTBUU
C JEUCTBYIOLIEN
HOPMaTUBHOMN
JIOKYMEHTaLUEen
JKCILUTYaTUPOBATH




COBPEMEHHYIO
OTEYECTBECHHYIO U
3apyOeKHYIO JIEKTPO- U
pauou3MEepUTEIHHYIO
anmaparypy B Iporecce
pa3paboTKH, MPOU3BOICTBA
IKCILTyaTaluu
PaMO3JICKTPOHHBIX CPEJICTB
3alllUThI U HpOTI/IBOZ[Gf/'ICTBI/ISI




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 npeasiaraeTcst py MOMOIIHN ABYX Pa3IMYHBIX TPUOOPOB U3MEPUTH
COIPOTHBIICHUS HECKOJILKUX PE3UCTOPOB, 3aTE€M TOIKIIOUYNTH HAMPSKCHUE TUTAHUS COTJIACHO
CXeMe M3 OIUCAHUS K paboTe U U3MEPUTH MOJIYUUBIIICECS] HA PE3UCTOPAX HAIPSIKCHHUE.
CryneHty cineayeT oOpMHTE OTYET 10 TIpojiesianHoi pabote cormacHo 'OCT 7.32-2017
«OTYET O HAVYHO-UCCJIEJOBATEJIBCKOM PABOTE, B KOTOpbIii 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 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 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

KM-2. KM-2

®opmbl peanusanun: Cmentannas Gopma
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTposbHoro meponpusitusi B BPC: 30




IIpouenypa mnpoBeleHUs] KOHTPOJbLHOr0 MeponpusiTusi: JlOMycK, BBIMOTHCHHE M 3aIlUTa
nabopaTopHoi paboTel No2 + pernreHre KOHTPOJIbHOM padoThl Nel

KpaTlcoe coaepiskaHue 3aJaHUs:

KonTponbhas pabota npeacrapisieT coboi 1) TeCTUpoBaHUE U3 TEOPETUYECKOTO BOIIPOCa, B
KOTOPOM CTYJIEHTY HEOOXOIMMO OIMCATh 33JJaHHbIM COTJIACHO BapuaHTy pubop 2) 3agady,
JUISL pEIICHUs KOTOPOM CTYNIEHTY BbIAAECTCS MHANBUAYAIbHBIN BApUAHT, B KOTOPOM YKa3aHbI
NoKa3aHus Ipudopa u yCIoBuUs OKpyxaromei cpenbl. CTyaeHTy He0OX0MMO BEpHO y4eCThb
OCHOBHYIO U JIOTIOJHUTENIbHBIE TOTPEIIHOCTH U 3allUCaTh pe3yibTaT u3MepeHus. B kauectse
pa3gaToYHOro MaTepuasa UCIONIb3yIOTCS JaHHbIC I BobT™MeTpa B7-16.

B JlabGopartopnoii pabote Ne2 cTyaeHTy npeasiaraeTcs pu MOMOITY ociorpada,
reHepaTopa CUTHAJIOB CIOXKHON (popMbI 1 HaOOpa BHIAAHHBIX 3JIEMEHTOB ITPOBECTH N3MEPEHUS
emkocTH RC-1ienu penakcaliioOHHBIM METOI0M M MHIYKTUBHOCTU RL-11enu MetoaoM Bapuanuu
gacToTel. CTyIeHTY cienyeT opopMUTh OTYET 1O IponaenanHoi padore corimacuo ['OCT 7.32-

2017 «OTYET O HAYYHO-MCCJIEJJOBATEJILCKOM PABOTE», B KOTOpBIii 3aHOCSTCS
TaOIHIIBI PE3YJIHTATOB U3MEPEHUM, PACCUNTAHHBIC IS KaXKI0T0 U3MEPEHHSI IIOTPEIIHOCTH, a
TaKKe pe3yiabTaT u3MepeHus. B kauecTBe 3aluThl CTYCHTY MpejiaraeTcsi OTBETUTh HA OJJUH

N3 KOHTPOJIbHBIX BOIIPOCOB.

PGSYJILTI/IPYIOH_IEIH OLCHKA CTAaBUTCA KaK CpCAHCC apI/I(bMeTI/I‘ICCKOG OLICHOK 3a TCCT N(_’l,

3a/1a4y  J1JaDOpaToOpHYIO padoTy.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTh: MCTOAUYCCKU IIPaBHUIILHO
BBIIIOJIHATE UBMCPCHUA, OLICHUBATDb

TOYHOCTb u ohopMIATH
pe3yJIbTaThl U3MEpeHui B
COOTBETCTBUM C JCUCTBYHOLIEH

HOPMATUBHOM TOKyMEHTaIuei

1.IIpu nomoiu BonbT™MeTpa B7-16 uzmepsiercs
Hanpsbkenue U=20,526 B. U3BectHo, uto U k =100 B,
t=25 0 C, nanpsixenue cetu 220 B. Onpenenutsb
OTHOCHUTEIIbHYIO M a0COJIOTHYIO MOTPEUTHOCTH
U3MEpeHus, 3anucarh pe3yabTaT U3MEPEHUs
2.ChopmynupyiiTe CyTh 4acTOTHOTO MeToja. [loscHuTe
€ro JIOCTOMHCTBA U HEJIOCTATKH.

3.Kak oLleHUTh IOrPEeIHOCTh U3MEPEHUS EMKOCTH
penakcalMoOHHBIM METO10M?

4.Kak OLIEHUTb NOTPELIHOCTD U3MEPEHUS
WHJYKTUBHOCTH YaCTOTHBIMU METOAOM?

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku goinonnenus 3uanus: 1) CTyaeHT n300pa3ui cxemy npuoopa,
HapuCcoBaJ HEOOXOUMBbIE HarpaMMbl (3MIOPBI HANPSKEHUS, TMOO0 Ipyrue MOosCHSIoINe padboTy
npubopa rpadukun) u onucan padboTy npudopa; 2) CTyIeHT BEpHO yues BCE BUBI MOTPEITHOCTH U
BEPHO 3anucan pe3yibTat usmepenus; 3) CTyaeHT MpoBel Bce HEOOXOJUMbIe U3MEPEHHUsI, COCTABUI
otuet cornacHo 'OCT 7.32-2017 m oTBeTHII HA KOHTPOJIBHBIN BOIIPOC; OIEHKa CTaBUTCA Kak
cpeaHeapu(MeTHIecKoe Tpex OLEHOK B Cllydyae, €Clid Bce padoThl CJaHbl MUHUMYM Ha OLIEHKY

"yIIOBJIETBOPUTEIBHO".

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonnenus sanus: 1) CTyneHT nzodpasui cxemy npubdopa, omnucain
paboty mpubopa, HO HE CMOT HAPUCOBATh HEOOXOAUMBIE JUATPAMMBI (IMIOPBI HAMIPSHKEHUS, THO0
Jpyrue nosicHsomue padboty npudopa rpaduxm); 2) CTyaeHT BEPHO yues Bce BUABI TOTPEIIHOCTH,
HO HE BEPHO 3amucai pe3ynbTaT u3Mepenus; 3) CTyIeHT MpoBe BCe HEOOXO0IUMbIE U3MEPEHUS,
cocraBui otyet corinacHo ['OCT 7.32-2017 u He cMOT OTBETUTH HA KOHTPOJIBbHBIN Bonpoc; OreHka




CTAaBUTCS KaK cpeAHeapu(hMeTHUECKOe TPEX OIICHOK B cliy4yae, €Clid Bce paboThl CJaHbl MUHUMYM
Ha OLIEHKY "YJIOBJICTBOPUTEIIHHO".

Oyenka: 3

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku evinonnenus 3nanusa: 1) CTyaenT u3o0pasui cxemy npuodopa, 1uoo
onucain padory npudopa; 2) CTyeHT BEpHO BBIIIOJIHUI pacieT OCHOBHOM MOTPEIIHOCTH, HO
omuOCs Mpu pacyeTe JOMOJIHUTEIbHON, U BEPHO 3alKcall pe3ynbTar usmMmepenus; 3) CtyneHt
MIPOBEJ BCE HEOOXOAUMBIE H3MEPEHHUS, HO 0(OPMIUI OTUET C HEIOCTATKAMH U HE CMOT OTBETUTH Ha
KOHTPOJILHBIN Bompoc; OIeHKa CTaBUTCS KaK cpeHeapu(pMETUYeCcKoe TpeX OIIEHOK B CIydae, €Ciu
BC€ pabOTHI CIaHBl MUHUMYM Ha OIICHKY "YIOBJIETBOPUTEIBHO".

KM-3. KM-3

®opmbl peaqu3anun: J[onyck K 1abopaTopHoii paboTe

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBeneHusi KOHTPOJbHOr0 MeponpustTusa: JlONycK, BBIIOJIHEHHE M 3allMTa

nabopaTopHoi paboThl No3.

KpaTkoe conep:kanue 3a1aHusi:

B pabote cryaeHTy npeiaractes py MOMOIIK U3MepHTelst 100poTHocTH E4-11 u3meputsb
napameTpbl KaTyIIKU UHYKTUBHOCTHU MPU BO3JIEHCTBUH BRICOKOYACTOTHOI'O CUTHAJA, a TAKXKE
U3MEPUTh COIIPOTUBIIEHUE U EMKOCTb BBIJJAHHBIX pa3JaTOYHBIX 3JIeMeHTOB. CTyIEHTY claeayeT
oGopMuUTh 0TYET 10 npojenannoi padore cornmacuo 'OCT 7.32-2017 «OTUET O HAYYHO-
UCCJIEJOBATEJIbCKOM PABOTE, B KOTOPBIi 3aHOCSTCS TaOIHIbI Pe3yIbTATOB
WU3MEPEHU, paCCUMTaHHBIE JUIsl KaXKIOT0 U3MEPEHUs MOIPELIHOCTH, a TAK)KE PE3yJbTaT

U3MEPEHUSL.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: KJIaCCU(UKALUIO,
CTPYKTYpHBIE CXEMBI,
METPOJIOTHUECKUE XapAKTEPUCTUKU

1.B 1yem paznuure SKBUBaJICHTHON U IEHCTBUTEIIbLHON
WHIYKTUBHOCTEH MO X (pU3N4ecKoi CyInHOCTH?
[TonyunTe cooTHOLIEHHE, CBA3bIBaOIIEE 3HaUeHHe LD co

THITOBBIX CpENCTB sHaueHusmu L u CO .

paIroOU3MEpEHHIT

3HaTh: OCHOBHBIE TEOPETHYECKHUE 1.Kak 3aBUCAT MOrpelIHOCTH U3MEPEHUHN OT
MOJIOKEHUS METPOJIOTHH, cootHormeHust yactot f 1 u f2 ? Kak mpoBoautcs

METPOJIOTHUECKOT0  00eCIeyeHus,
CTaHIapTU3aLUU U CepTHUPHUKAUN

KOCBEHHOE U3MEpPEHNE eMKOCTH KoHaeHcaTopa? Kak
OTIPEJIEISETCS MOTPENTHOCTh H3MEPEHUs?

YMeTh: MCTPOJIOTHYCCKU
IMpaBUJILHO BBI6I/IpaTI) METOJABI H
CpeacTBa U3MCPCHUA

1.Kak npoBozsATcs n3MepeHMsl aKTUBHOW COCTaBIIAIOLIEN
PE3UCTOPa HA BBICOKOM 4acTOTE C IOMOLIBIO U3MEPUTEIS
nobpornoctu? IloyeMy mpu 3TOM clieyeT IpOU3BOINUTh
KOCBEHHBIE U3MepEeHUs JOOPOTHOCTHU?

2.Kak noicuurarh NOrpelIHOCTh U3MEPEHUS
COTIPOTHUBIIEHUS PE3UCTOPA MTPU KOCBEHHBIX U3MEPEHUSX
JOOPOTHOCTH METO/I0M BapHalliy YaCTOThI?

YMers: JKCILUTYyaTUPOBATh
COBPEMEHHYIO OTEUYECTBEHHYIO U
3apyOeKHYIO 3JIEKTPO- u

pPaIoOU3MEPHUTENLHYIO alapaTypy
B rporiecce pa3paboTKu,
MPOU3BOJICTBA U  OKCILTyaTalluu
PaIMOdTEKTPOHHBIX CPEJICTB

1.Pacckaxure o pabote u3mepuTens 100poTHoCTH E4—
11, npuHIune ero IeHCTBUS U HA 3HAYEHUU OTACIbHBIX
y3J10B CXEMBI.

2.KakuMm 00pa3oM MpOU3BOIUTCS MPSIMOE H3MEPEHUE
3HAYEHUs SKBUBAJICHTHON MHAYKTUBHOCTH LD u mouemy
MOTPEUIHOCTh TAKOTO U3MEPEHHUSI HE aTTECTYETCs B
nacriopte npudopa?




3alIUThl U TPOTUBOACHCTBUS 3.Kak nmpou3BOAUTCS U3MEPEHUE IEUCTBUTEIBHOTO
3HAYEHUS] MHIYKTUBHOCTH U COOCTBEHHOU EMKOCTH
katymku? Kak onpenenstoTcss HOrpelrHOCTH TaKUX
n3MepeHuit?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapakmepucmuxu evlnoinerus 3Hanus: OueHKa 5 («OTIUYHOY), €CIIU CTYACHT MPOBE
BCE HEOOXO0IUMBIE n3MepeHus, cocTaBui otueT corinacHo ['OCT 7.32-2017 u oTBeTHI Ha
KOHTPOJIBHBIN BOIIPOC

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus sHanus: OueHka 4 («XopoIoy), eciau CTyASHT IPOBeT
BCE HEOOXOUMBIC U3MepeHus, cocTaBml otueT corsacHo [[OCT 7.32-2017 u HE cMOT OTBETHTH Ha
KOHTPOJIbHBIN BOIPOC

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka 3 («yIOoBIETBOPUTEIHHOY), €CITH
CTY/ICHT IPOBEJ BCE HEOOXOAUMBIC U3MEPEHUS, HO O(OPMHII OTYET C HEJOCTATKAMHU M HE CMOT
OTBETHUThH HA KOHTPOJBHBIA BOIIPOC

KM-4. KM-4

®opmbl peanusanun: CmenianHas popma

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBeneHusi KOHTPOJbHOr0 MeponpusiTusa: JlONmycK, BBIOJIHEHME M 3allMTa
nabopaTopHoi paboTel No4 + perieHre KOHTPOIbHOU paboThl Ne2

Kparkoe conepxanue 3agaHus:
KonTponbnas padota Ne2 npezacrapinsier co0oii: 1) MHAUBUAYAIbHBINA BapUAHT, B KOTOPOM
yKa3aHbl BXO/IHbIE XapaKTEePUCTUKH MTPUOOpa U XapaKTEPUCTUKU U3MEPSIEMON LeNH,
npeJiaraeTcsi OEHUTh METOAMYECKYIO OTPEIIHOCTh U3MEPEHUs; 2) MHAUBUIYaIbHbIN
BapUaHT, B KOTOPOM YKa3aHbl pe3y/IbTaThl U3MEPEHUSI HEKOTOPOH (PM3NUECKOM BETUUUHBI U
MIPEANoaraeTcsi 3aKOH pacipeiesIeHUs MOTPEITHOCTH CIIy9aifHOU BeUYuHbI. CTYIEHTY
IpeIaraeTcs MOCTPOUTh BApUALIMOHHBIN PSII U 1aTh OLIEHKY UICTUHHOI'O 3HAYEHUS
U3MEpSEMON BETMUYMHBI C YUETOM 3aKOHA pacIpeeIeHHUs.
JlaGopatopHas pabota Ned npezcrasisieT coboit 1abopaTopHyto paboTy, B KOTOPOH CTYIEHTY
MIpeIaraeTcst Py MOMOIIH ociruiiorpada u yactoromepa u3Meputbh AUX mnenu u3 onucanus
paboThI ¥ IPOBECTU OLIEHKY TOYHOCTH U3MepeHus. CTyAeHTy cieayeT opopMUTh OTYET 110
nponenanHoit padote cornmacao 'OCT 7.32-2017 «OTUET O HAYYHO-
VCCJIEJOBATEJIbCKOM PABOTE, B KOTOpPEIii 3aHOCATCS TaOIHII pe3yIbTATOB
U3MEpEHUH, pacCUnTaHHbIE JJIs1 KaXKIOT0 U3MEPEHUS IOTPELTHOCTH, a TAKXKe pe3ybTar
U3MEpEHMUS.
PesynbTupyromas oieHKa CTaBUTCS Kak cpeHee apehMeTHIeCKoe OIIEHOK 3a 00€e 3a/1a4ul U
nabopaTtopHyo paboTy.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: KJ1accu(uKaIuio, 1.IlosicHuTE NPUHIMT IEHCTBUS aHAJIOTOBOTO
CTPYKTYpPHBIE CXEMBI, ocuuiorpaga
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METPOJIOTHUECKHUE XapaKTePUCTUKU

THUIIOBBIX CPEICTB

pagruonu3MepEHUit

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

MCTPOJIOTHYCCKOI'O O6€CHC‘ICHI/I$I,
CTaHJapTHU3allhuU 1 CepTI/I(l)I/IKaHI/II/I

2.IlosicHUTE MPUHIUT AEHCTBUS TU(POBOTO
ocmutorpaga

YMers: METPOJIOTUYECKHU
IPaBUIbHO BBIOMpATh METOABI U
CpeICTBa U3MEPEHUS

1.Kak o1leHUTh NOTPENIHOCTh U3MEPEHUS aMILIUTY /b
HamnpspKeHUs Ha ocuuuiorpade?

2.Kak o1leHUTh NOTPEIHOCTh U3MEPEHUS IIEproia
BPEMEHH NPU U3MEPEHUU ocuuiuiorpadom?

YMers: JKCILTYaTUPOBATh
COBPEMEHHYIO OTEUYECTBEHHYIO U
3apyOexKHYIO JEKTPO- u

PaMOU3MEPHUTEIIbHYIO alapaTypy
B rpoiiecce pa3paboTKu,
NPOM3BOJICTBA M JKCILTyaTalluu
Pazno3IeKTPOHHBIX CpEICTB
3alUThl ¥ IPOTUBOJACHCTBUS

1.C nomo1ipto aMmnepMeTpa ¢ BXOJHBIM CONIPOTUBIICHUEM
RA =50 Om u3mepsieTcsi TOK KOPOTKOTO 3aMbIKaHUs
HMCTOYHHKA C HanpshkeHueM E v BHyTpeHHUM
conpotunenueM Ri =100 kOwm. M300pa3uth cxemy
MTPOBOJMMOT0 YKCIIEPUMEHTA, BBIBECTH (DOPMYITY IS
OTHOCHUTEIIbHOM MOTPEIIHOCTH U3MEPEHUS O U
paccuuTaTh €e.

OnucaHue MKAJbI OLleHUBAHUS:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmukuy eolnoanenus 3uanus: - OneHka 5 («0TJIMYHOY), €CIIU CTYACHT BEPHO
n300pa3mil cxemy IMPOBOJMMOTO SKCIIEPUMEHTA, BBIBEN (POPMYITY ISl OTHOCHTEIHHON
MOTPELIHOCTH U3MEPEHus O U paccuutal ee; - OneHka 5 («OTIMYHOY), €CIIU CTYJEHT BEPHO
MOCTPOMIT BAapUAITMOHHBIN Psifl, BEIOpan GOpMyITy JUIsl pacyeTa OlleHKA UCTUHHOTO 3HAYCHUS
U3MepSIeMOi BeIMUMHBI U BEPHO MpoBeN pacueT; - O1eHka 5 (KOTIMYHOY), €CIIU CTYACHT MPOBeEN
BCE HEOOX0IuMBbIe n3Mepenus, coctaBui otdeT corstacHo ['OCT 7.32-2017 u oTBeTHI Ha
KOHTPOJIbHBIN Bompoc; OIeHKa CTaBUTCS KaK cpelHeapupMeTHIecKoe TpeX OLIEHOK B CiIydae, eciu
Bce pabOTHI CIaHbl MUHUMYM Ha OLIEHKY "yJIOBIETBOPUTEIBHO".

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku ebinonnenus 3uanus: - OueHka 4 («xopouioy), €Ciid CTyJIeHT BEpHO He
n300pa3uil cXxeMy IPOBOJIUMOI0 SKCIIEPUMEHTA, 1100 HEBEPHO PACCUMTA METOJUYECKYIO
MOTPEUIHOCTD; - O1eHKa 4 («X0poII0»), €ClIi CTYACHT BEpHO BbIOpal popMyIly JUIs pacyera
OLICHKH MCTHHHOTO 3HAUYEHUsI U3MEPSIeMON BEJTMUYHUHBI U BEPHO MPOBEJT PACYET, HO HE TOCTPOUII

BapUallMOHHBIN paf; - O1ieHka 4 («XOpouIoy), €CIIM CTYJEHT IPOBEI BCe HEOOXOUMbIE U3MEPEHHUS,
coctaBui otyet coriaacHo ['OCT 7.32-2017 u He cMOT OTBETUTH HAa KOHTPOJIBbHBIN Bompoc; OreHka
CTaBUTCS KaK cpefHeapu(PMeTHUecKoe TpeX OIIEHOK B Cllyyae, eclid Bce paboThl cTaHbl MUHUMYM
Ha OLEHKY "YJIOBJIETBOPUTEIIHHO".

Oyenxa: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu 6vinoneHus 3uanus: - OueHka 3 («yZOBIETBOPUTENBHOY), €CIIN
CTYZEHT He U300pa3uil cCXeMy MPOBOJUMOTO SKCIIEPUMEHTa U HEBEPHO pacCuuTall METOINYECKYIO
HO-TPEIIHOCTR; - OneHKa 3 («yI0BIETBOPUTEILHOY), €CIIU CTYIEHT HE TIOCTPOMIT BapUaIlHOHHBIN
PSI U HEBEPHO paccuuTall OLIEHKY HCTUHHOTO 3HaY€HUs, HO BEPHO BbIOpasl HEOOXOIUMYIO
bopmyiy; - OneHka 3 («yZOBIETBOPUTENIBHOY), €CIIU CTYAEHT MPOBEJ BCe HEOOXOAUMBIE
U3MepeHusi, HO 0(pOPMUII OTUYET C HEAOCTATKAMHU M HE CMOT OTBETUTh Ha KOHTPOJIbHBII BOIIPOC;
OreHka CTaBUTCS KakK CpeHeapu(PpMETHIECKOe TPEX OLIEHOK B CIIydae, eCiIM Bce paboThI CIaHbl
MUHHMYM Ha OLIEHKY "y OBJIETBOPUTEIBHO".
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM 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 HApHCYHTE AMarpaMMbl pabOTHI ClieAyIoIIero ycrpoiicrea: “Lludposoit
ocrutorpad”.

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

IIpoueaypa npoBenenust
DK3aMeH MPOBOAUTCS B MTUCHbMEHHON (hopMe o OriieTaM COTJIaCHO MPOrpaMMe SK3aMeHa.

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

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€ 3HaueHMe, pa3mep 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 ucrounnka 31C
7.IlorpemHoCcTh B3aUMHOTO BIIMSIHUS CPEJICTBA U 00bekTa u3mepenus. Ciaydail usmepenus
TOKa KOPOTKOTO 3aMbIKaHHsI HICTOYHUKA TOKA
8.ITorpemHocts hopmyinsl. Ciaydail H3MepeHus: IKCTPEMAIbHOTO YPOBHS
9.IlorpemHuocts popmysl. Citydail U3MEpeHHs TOCTOSIHHOTO YPOBHS
10.Merob1 H3MEpECHUS
11.Meto 00pa3LoBBIX Mep
12.Meton 3amerieHus
13.Knaccuduxanust u3MepeHu 1o crnocody moxy4eHus: u3MepeHHs
14.IIpsiMble OTHOKpATHBIE U3MEPEHUS
15.Bb1BO21 (hOpMYJIBI MOTPEIIHOCTH KOCBEHHOT'O U3MEPEHUs (C YACTHBIM CITydaeM JJis
MOTPEIIHOCTH CyMMBI)
16.Bb1BO21 (hOpMYJIBI OTPEIIHOCTH KOCBEHHOTO U3MEPEHUS (C YaCTHBIM CITydaeMm JJis
MOTPENIHOCTH MTPOU3BEICHNUS)
17. 3akoHbI pacupeneneHus C1y4ailHOW BeTMYMHbBI. YHUCIOBbIE XapaKTEPUCTUKH CITydaitHON
BEJIMYMHBI.
18.01eHKH pe3ysIbTaTOB MHOTOKPATHBIX U3MEPEHUH U TpeOOBaHUS, TPEIbIBISEMbIE K HUM.
19.PenakcannoHHbIi MeTOT M3MepeHus: eMKocTu RC-1ienu. OnummmTe ero J0CTOMHCTBA U
HepocTaTKU. Kak OlleHUTh MOTrpelIHOCTh U3MEPEHUSI EMKOCTH PENIAKCALlMOHHBIM METOJOM?
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20.YacToTHbIi MeTOA n3MepeHuss MHAYKTUBHOCTH B RL-nienu. IlosicHuTe ero noctonHcTBa u
HenocTaTku. Kak OLeHUTh MOrpelHOCTh U3MEPEHNS HHIYKTUBHOCTH YaCTOTHBIMUA METOAOM?
21.M3mepeHue 3HaYeHUsI COOCTBEHHOW €MKOCTH KaTYIIKH TP MOMOIIU H3MEPUTENS
no0potHocTH. Kak onpenenstoTesi MorpenrHocTy Takux u3Mepenuii? Kak 3apucar
NOTPENIHOCTH U3MEPEHUI OT COOTHOLIEHUSI YaCTOT?

22 .3mepeHue NeCTBUTENBHOIO 3HAYEHUSI MHAYKTUBHOCTU KATYIIKU ITPU TTOMOIIU
u3MepuTels J00poTHOCTH. Kak ompeenstoTes MOrpenHoCTH Takux n3Mepennii? Kak 3aBucst
MOTPEUIHOCTH U3MEPEHUI OT COOTHOLIEHUs yacToT? Kak MpoBOAUTCS KOCBEHHOE U3MEpPEHUE
€MKOCTH KoHJieHcaTopa? Kak onpezaensercss HorpeHocTb n3MepeHus?

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

24 V3mepeHue CONpOTUBIIEHUS PE3UCTOPA HA BBICOKOM 4acTOTE C IOMOILBIO U3MEPUTENS
JTOOPOTHOCTH NPSMBIM METOAOM H3MEpEHHsI JOOpOTHOCTU. Kak B 3TOM citydae OleHHBAETCs
MOTPEUIHOCTh U3MEPEHUs?

25.13MepeHne COpOTUBIIEHUS PE3UCTOPA Ha BHICOKOM YacTOTE C ITOMOLIBIO0 U3MEPUTEIIS
JOOPOTHOCTH METOJIOM Bapualuu 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 KOJICOAHMI

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHU I
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 3HAUYEHUsI IEpUOAa, MPEAIoJiaras, 4YTo 3aKOH paclpeesIeHUs OTrPeIIHOCTEN
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

1I1. IIpaguna évicmaesnenusn umo2o680i OYeHKU no Kypcy
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