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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

4 cemecTp
Beca KOHTpOIBHBIX MepOTIPUATHH, %o
Hnunekc KM- | KM- | KM- | KM-
Paznmen gucuuIuIMHbL 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
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
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)
JKCIUIYaTUPOBATH KM-2 (KonTposbHas paboTa)
COBPEMEHHYIO KM-3 (JlaboparopHas paboTa)

OTEUECTBCHHYIO U
3apy0exKHYIO IJEKTPO- U
Paarou3MEpUTENbHYIO
anmnapaTypy B mpolecce
pa3paboTKH, TPOU3BOJICTBA U
JKCILTyaTaluu
PaZMOAIIEKTPOHHBIX CPE/ICTB
3allUTHl U IPOTUBOAEHCTBUS
METOANYECKHU TIPABUIHHO
BBITIOJIHATh U3MEPEHUS,
OIICHUBATh TOYHOCTDH U
oopMIIATH pe3yabTaThl
U3MEPEHHI B COOTBETCTBUU
C JEUCTBYIOLIEN
HOPMaTUBHOMN

KM-4 (KonTpoasHas pabora)




JIOKYMEHTalUen
METPOJIOTHYECKH ITPaBUIIBHO
BEIOMpATH METOMBI U
CPEJICTBA M3MEPCHHUS

OIIK-6 OIIK-6(Kommerentus) 3HaTh: KM-3 (JlaboparopHas padoTa)
KJIaCCHU(PUKAIIHIO, KM-4 (KonTponbsHas paboTa)
CTPYKTYpPHBIE CXEMBI,
METPOJIOTHIECKUE

XapaKTePUCTUKH THITOBBIX
CPE/CTB PaION3MEPECHUI
OCHOBHBIC TEOPETUICCKHE
MOJIOKCHHS METPOJIOTHH,
METPOJIOTHYECKOTO
obecrieueHus,
CTaHIapPTH3AINH U
cepTrdUKaIu




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: 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 évinonnenus snanus: OneHka 3 («yI0BICTBOPUTEIHHOY), €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 CodcpiKaHUuE 3alaHUA:

KonTponbhas pabota npeacrapisieT codoi 1) TecTUpoBaHUE U3 TEOPETHUECKOTO BOMPOCa, B
KOTOPOM CTYJIEHTY HEOOXOIMMO OIMCATh 33JJaHHbIM COTJIACHO BapuaHTy pubop 2) 3agady,
JUISL pEIICHUs KOTOPOM CTYNIEHTY BbIAACTCS MHANBUAYAIbHBIN BapUaHT, B KOTOPOM yKa3aHBI
NoKa3aHus npubopa u ycIoBus OKpyxaromei cpeabl. CTyIeHTY HE0OX0IMMO BEPHO Y4ECTh
OCHOBHYIO U JIOTIOJHUTENIbHBIE TOTPEIIHOCTH U 3allUCaTh pe3yibTaT u3MepeHus. B kauectse
pa3gaToYHOro MaTepuasa UCIONIb3yIOTCS JaHHbIC I BobT™MeTpa B7-16.

B JlabGopaTtopHnoii pabote Ne2 cTyneHTy nmpeaiaraeTcsi Ipy IMOMOITY ociiiorpada,
reHepaTopa CUTHAJIOB CIOXKHON (popMbI 1 HaOOpa BBIIAHHBIX 3JIEMEHTOB IIPOBECTH U3MEPEHUS
emkocTH RC-1ienu penakcaliiOHHBIM METO/I0M M MHJIOKTUBHOCTU RL-11enu MetogoM Bapuanuu
gacToThl. CTyJIeHTY cienyeT opopMUTh OTYET 1o mpojenanHon padote cornmacHo 'OCT 7.32-

2017 «OTYET O HAYYHO-NCCJIEJIOBATEJILCKOM PABOTE», B KOTOpBIii 3aHOCSTCS
TaOIHIIBI PE3YJIHTATOB U3MEPEHUM, PACCUNTAHHBIC IS KaXKI0T0 U3MEPEHHSI IIOTPEIIHOCTH, a
TakKe pe3ysbTaT u3MepeHus. B KkadecTBe 3allUThl CTYICHTY MpeAiaraeTcsi OTBETUTh HA OJJUH

N3 KOHTPOJIbHBIX BOIIPOCOB.

PSSYJILTI/IPYIOH_IEIH OLCHKA CTaBUTCA KaK CpCAHCC apeQ)MeTqucxoe OLICHOK 3a TECT NQI, 3aavy

1 JIa0OpaTOPHYIO paboTy.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTh: MCTOAUYCCKU IIPaBHUIILHO
BBIIIOJIHATE UBMCPCHUA, OLICHUBATDb

TOYHOCTb u ohopMIATh
pe3yJIbTaThl U3MEpeHui B
COOTBETCTBUM C JCUCTBYHOLIEH

HOPMATUBHOM TOKyMEHTaIuei

1.ITpu nomoum BoasT™MeTpa B7-16 usmepsercs
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, 3aUcarh pe3yabTaT U3MEPEHUS
2.ChopmynupyiiTe CyTh 4acTOTHOro MeToa. [loscHure
€ro JIOCTOMHCTBA U HEJIOCTATKH.

3.Kak oLleHUTh IOrPEeIHOCTh U3MEPEHUS EMKOCTH
penakcalMoOHHBIM METO10M?

4.Kak OLIEHUTb NOTPELIHOCTD U3MEPEHUS
WHJYKTUBHOCTH YaCTOTHBIMU METOAOM?

YMers: METPOJIOTHYECKHU
NpaBUIbHO BBIOMpAaTh METOABI U
CpEeACTBA U3MEPEHUS

1.Chopmynupyiite cyTh penakcallMOHHOTO METO/A.
Onummre €ro 10CTOMHCTBA U HEJOCTATKH.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5

Huosienuii nopoe svinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evinoanenus snanus: 1) CTyneHT n300pa3mi cxemy nmpudopa,
HapuCcoBaJ HEOOXOMMBbIE JarpaMMbl (3MIOPBI HANIPSHKEHUS, TMOO0 Ipyrue MOsCHSIoImNE padboTy
npubopa rpaduku) u onucan padboty npudopa; 2) CTyaeHT BEpHO yuel BCE BUJIbI TOIPEIIHOCTH U
BEPHO 3anucan pe3yibTar usmepenus; 3) CTyeHT poBel Bce HE0OX0IMMbIE U3MEPEHHMSI, COCTaBHII
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

Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku gvinonnenus 3uanus: 1) CTyaeHT u300pa3ui cxemy npuodopa, onucai
paboty mpubopa, HO HE CMOT HAPUCOBATh HEOOXOAMMBIC TUATPAMMBI (ITIOPHI HAMPSHKEHUS, THO0
Jpyrue nosicusromue padboty npudopa rpaduxu); 2) CTyJeHT BEpHO yues BCe BUABI OTPEIIHOCTH,

8




HO HE BEpHO 3amucal pe3ynabTat usMepenus; 3) CTyaeHT npoBel Bce He00X0AUMbIE U3MEPEHUS,
coctaBmi otyeT corniacHo 'OCT 7.32-2017 1 He cMOTr OTBETUTH Ha KOHTPOJbHBINA Bompoc; OreHka
CTaBUTCS KaK CpeAHeapu(hMeTHIECKoe TPeX OIICHOK B Cliy4yae, eclid Bce paboThl CTaHBl MUHUMYM
Ha OLICHKY "YJIOBJICTBOPUTEIIHHO".

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku gvinonnenus 3nanua: 1) CTyaenT u3o0pasui cxemy npuodopa, 1uoo
onucain padorty npudopa; 2) CTyeHT BEpHO BBIIIOJIHUI pacyeT OCHOBHOM MOTPEIIHOCTH, HO
omuOCs NMpu pacyeTe JOMOJIHUTEIbHON, U BEPHO 3amucall pe3ynbTar usmepenus; 3) CtyneHt
MIPOBEJ BCE HEOOXOAUMBIE U3MEPEHHUS, HO 0(OPMIUIT OTUET C HEIOCTATKAMH U HE CMOT OTBETUTH Ha
KOHTPOJIBHBIN Bompoc; OIeHKa CTaBUTCS KaK cpeHeapu(pMETHIECKOE TPEX OIICHOK B CIydae, ecliu
BCE pabOTHI CIaHBl MUHMUMYM Ha OIICHKY "YIOBJICTBOPUTEIBHO".

KM-3. KM-3

®opmbl peasu3anun: Jlonyck k 1abopatopHoii padore

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpouenypa mnpoBeneHHusi KOHTPOJBLHOrO Meponpusitus: JlONycK, BBINOJIHEHME M 3allMTa

nabopaTopHoi paboThl Ne3.

KpaTkoe conep:kanue 3a1aHusi:

B pabote cryaeHTy npeiaraetes py MOMOIIY U3MepHTels 100poTHocTH E4-11 n3meputsb
napameTpbl KaTylIIKU UHYKTUBHOCTHU IPU BO3JIEHCTBUH BBICOKOYACTOTHOI'O CUTHAJA, a TAKXKE
U3MEPUTH COIIPOTUBIIEHUE U EMKOCTb BBIJJAHHBIX pa3JaTOYHBIX 3J1IeMeHTOB. CTyIEHTY claeayeT
oGopMuUTH 0TYET 10 npojenannoi padore cornacuo 'OCT 7.32-2017 «OTUET O HAYYHO-
UCCJIEJOBATEJIbCKOM PABOTE, B KOTOPBIi 3aHOCSTCS TaGIMIbI PE3yIbTATOB
MU3MEPEHUM, paCCUMTaHHBIE JUISl KaXKIO0TO U3MEPEHUS MOTPELIHOCTH, a TAK)KE PE3YIbTaT

U3MEPEHUSL.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HAaTh: OCHOBHBIC TCOPETHUCCKUE
MOJIOKEHUS METPOJIOTHH,
METPOJIOTUUECKOT0  O0ecreyeHusl,
CTaHJapTU3aIUU U CePTHPHUKAIUU

1.Kak 3aBHCAT MOTpeIHOCTA U3MEPEHUI OT
cootHommeHus yactot f 1 u £ 2 ? Kak npoBoautcs
KOCBEHHOE U3MEpPEeHHE eMKOCTH KoHeHcaTopa? Kak
ONpeIENsAeTCs NOTPENTHOCTh U3MEpEHUs?

3HaTh: KJIacCCU(UKALHUIO,
CTPYKTYpHBIE CXEMBI,
METPOJIOTHUECKUE XaPAKTEPUCTUKU

1.B 1yem paznuure SKBUBaJICHTHON U IEHCTBUTEIIbLHON
WHIYKTUBHOCTEH MO X (pU3NUeCKOoi CyInHOCTH?
[TonyunTe cooTHOLIEHHE, CBA3bIBatOIIEe 3HaueHue L3 co

THUIIOBBIX CPEACTB sHauenusamu L u CO .
paIroOU3MEpEHHIT
YMmerTs: METPOJIOTHYECKH 1.Kak npoBoAsTCS M3MEpPEHUs aKTUBHOM COCTaBIISIONICH

IMpaBUJIBHO BBI6I/IpaTB METOAbI H
CpeacTBa U3MCPCHUA

PE3UCTOPa Ha BBICOKOM YacTOTE C MOMOULIBIO U3MEPUTENS
nobpornoctu? IloyeMy mpu 3TOM clieyeT IpOU3BOINUTh
KOCBEHHBIE U3MepEeHUsl JOOPOTHOCTH?

YmeTb: 9KCILUTYaTHPOBATh
COBPEMCHHYIO OTEYCCTBCHHYIO U
3apy0exKHYIO IIEKTPO- u
pPaIMOU3MEPHUTEILHYIO aIapaTypy
B rpoiiecce pa3paboTku,
MMpOnU3BOACTBA U OKCILTyaTalluu
PaInO3ICKTPOHHBIX CpEICTB
3allIUThI U HpOTI/IBOI{eI\/'ICTBI/IH

1.Pacckaxxute o pabote usmepurens 1ooporHoctu E4—
11, mpuHIUIIE €r0 AEMUCTBHS U HA 3HAYEHUU OTIECIbHBIX
Y3J10B CXEMBI.

2.KakuMm 00pa3oM Npou3BOIUTCS NPSIMOE U3MEPEHUE
3HAUEHUS YKBUBAJIEHTHON MHAYKTUBHOCTH LD u nouemy
MIOTPEIIHOCTh TAKOTO U3MEPEHHUSI HE aTTECTYETCS B
nacnopTte nmpudopa?

3.Kak npon3BoauTCs N3MEPEHNE IEHCTBUTEIBHOIO




3Ha4eHUs UHIYKTUBHOCTH U COOCTBEHHON €MKOCTH
karymku? Kak onpenenstorcs NOrpelHOCTH TaKUX
U3MEpEeHUI?

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evinonnenuss 3uanus: ONeHKa 5 (KOTIUYHOY), €CIIU CTYACHT IPOBEI
BCe HEOOXOUMBIC 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 («Xopoloy), eCiiu CTYIAEHT IpOoBe
BCE HEOOXO0IMMBIe n3MepeHus, coctaBui otyeT coriacHo ['OCT 7.32-2017 u He cMOT OTBETHTH Ha
KOHTPOJIBHBIN BOIIPOC

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OueHka 3 («yJI0BIETBOPUTEIBHOY), €CIU
CTYJICHT IPOBEJI BCE HEOOXOMMbBIC U3MEPEHHSI, HO 0O()OPMHUII OTUET C HEJTOCTATKAMH B HE CMOT
OTBETHUTbh HA KOHTPOJBHBIH BOIIPOC

KM-4. KM-4

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoIbLHOrO MeponpusaTus: KonrponpHas pabora

Bec koutposabHoro meponpusitusi B BPC: 30

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

Kparkoe cogepxxanue 3agaHusi:
Konrtponbnas padora Ne2 mpencrasinseT co0oii: 1) MHANBUAYAIBHBIA BapUaHT, B KOTOPOM
yKa3aHbl BXOJHbIE XapaKTEPUCTUKU MTPHUOOPA U XapaKTEPUCTUKH U3MEPSEMOIl LIeTIH,
IpeU1araeTcst OLEHUTh METOINYECKYIO MOIPEIIHOCTh U3MEPEHUS; 2) WHANBUYaIbHbIH
BapHaHT, B KOTOPOM YKa3aHbI pe3y/IbTaThl U3MEPEHUS HEKOTOPOH (pU3NUECKON BETUUUHBI U
IIPEII0JIaraeTCs 3aKOH PaclpeesIeHUs] NOTPEIIHOCTH CIIy4aliHON BenuuuHbl. CTyIeHTy
npeJiaraeTcsi MOCTPOUTh BapUALIMOHHBIN PSI U 1aTh OLIEHKY UCTUHHOI'O 3HAYCHUS
M3MEpSAEMON BEITMUYMHBI C YUETOM 3aKOHA PacpeeIICHNU.
JlaboparopHnas padota Ne4 npencraisieT coboit 1abopaTopHy0 paboTy, B KOTOPOH CTYAEHTY
npejyiaraeTcst Mpy MoMoIu ocuuiorpada u yacroromepa u3meputb AUX 1enu u3 onucanus
paboThl U IPOBECTH OLIEHKY TOYHOCTH u3MepeHus. CTyneHTy ciaeayeT 0pOpMUTh OTUET 1O
npojenanHoit padote cormacHo [OCT 7.32-2017 «OTYET O HAYYHO-
VCCJIEJOBATEJIbCKOM PABOTE», B KOTOPBI# 3aHOCATCS TaG/IHIBI pe3yIbTaTOB
M3MEPEHUH, pacCUNTaHHBIE AJIS KaKIO0I0 U3MEPEHUS TIOTPELIHOCTH, a TAKKE Pe3yIbTaT
H3MEpEeHMUS.
PesynpTHpyromas oreHKa CTaBUTCS Kak cpeiHee ape)MeTHIecKoe OIIEHOK 3a 00€ 3a/1aui U
nabopaTopHyIO paboTy.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE TEOPETHYECCKHE 1.Kakue BHENTHUE TOMEXH BIUSAIOT HA pe3yiIbTaT
MMOJI0KEHUSI METPOJIOTHH, HU3MEpEeHHUs?
METPOJIOTHYECKOTO  00eCreyeHusl, 2 IlosicHuTEe IPUHIKT TEUCTBUS ITUGPOBOTO
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CTaHJAPTHU3AIUN U CEPTUPUKAITNH ocmmntorpaga

3HaTh: KJIaCCU(UKAIIHUIO, 1.IlosicHuTe MpUHLIMI IEUCTBUS aHAJIIOTOBOTO
CTPYKTypHBIE CXEMBI, ocuusuiorpada

METPOJIOTUUECKHUE XapaKTEPUCTUKU

TUTIOBBIX CpEICTB

paguou3MepeHui

YMmeTs: 9KCILTyaTUPOBAThH 1.C nomolipt0 aMmepMeTpa ¢ BXOJHBIM COITPOTUBICHUEM
COBPEMEHHYI0 OTE€UYECTBEHHYIO U RA =50 Om usmepsieTcsi TOK KOPOTKOTO 3aMbIKAHHS
3apyOexKHYIO JEKTPO- u HCTOYHUKA ¢ HanpspkeHueM E u BHyTpeHHUM
PaaMOU3MEPUTEIIBHYIO annapaTypy conpotuneHueM Ri =100 kOm. M300pa3uth cxemy
B nporecce pa3paboTku, MIPOBOAMMOTIO SKCIIEPUMEHTA, BBIBECTU (HOPMYITY AJIs
IPOU3BOJCTBA U  3KCILTyaTalluu OTHOCHUTEIILHOM MOTPEITHOCTH U3MEPEHUS O U
PaZnOdIIEKTPOHHBIX CpEICTB paccuuTaTh ee.

3alUTHl U TPOTHUBOJICHCTBUS

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu 6blnoinerus 3Hanus. - OueHka 5 («OTJIMYHO»), €CIU CTYJIEHT BEPHO
M300pa3uil cxeMy MPOBOJUMOTO SKCIIEPUMEHTA, BBIBEN (DOPMYITY AJiE OTHOCUTEIBHOMN

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

MIOCTPOUJT BapUALIMOHHBIN Psii, BEIOpal hopMyIly 7Sl pacyeTa OLeHKH UCTHHHOTO 3HAYCHHS
U3MEpseMON BEJTMYMHBI U BEPHO MPOBEN pacyeT; - OueHka 5 («OTIIMYHOY), €CIIU CTYACHT IIPOBEI

BCE HEOOXOUMBIE M3MepeHus, cocTaBui otueT corinacHo ['OCT 7.32-2017 u oTBeTHI Ha
KOHTPOJIbHBIN BOmpoc; OIlIeHKa CTaBUTCA KaK CpeHeapuPMETHIECKOE TPEX OIIEHOK B CiIy4ae, €l
BCe pabOTHI CIaHBI MUHUMYM Ha OIEHKY "y/IOBIETBOPUTEIHHO".

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu eblnoinerus 3Hanus. - OueHka 4 («xopoIoy), €clid CTyICHT BEPHO He
1300pa3mil cxeMy IpOBOJIUMOr0O KCIIEPUMEHTA, TM00 HEBEPHO PacCUUTal METOJUUECKYIO
MOTPEIIHOCTb; - OneHka 4 («XopoI10y), €ClIU CTYJAEHT BEpHO BbIOpan Gpopmyiy uid pacueTra
OLICHKH MCTUHHOTO 3HAUYEHUS U3MEPSEMON BETMUYMHBI U BEPHO ITPOBEJI PACUYET, HO HE MTOCTPOUII
BapUAIMOHHBIN paT; - OneHka 4 («XopoIoy), eclid CTYICHT MPOBE BCE HEOOXOAMMbIE U3MEPEHHS,
coctaBui otyet corinacHo ['OCT 7.32-2017 u He cMOT OTBETUTH HA KOHTPOJIBHBIN Bonpoc; OreHka
CTaBUTCS KaK cpeHeapu(PMeTUIECKOe TPeX OLICHOK B CiIydae, eciid Bce paboThl CAAHBI MUHUMYM
Ha OLICHKY "YJOBJIETBOPUTENBHO" .

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu eblnoaneHus 3uanus: - OueHka 3 («yI0BJIETBOPHUTEIBHOY), €CIIN
CTYIIEHT He N300pa3ni CXeMy IPOBOIUMOTO SKCIIEPUMEHTA M HEBEPHO PACCYUTAI METOIUUECKYIO
HO-TPEHIHOCTE; - OreHKa 3 («yI0BICTBOPUTEIBHOY), €CIIH CTYACHT HE MOCTPOMII BAPHAI[MOHHBIH
PSIL ¥ HEBEPHO pacCUYMTall OLEHKY HCTHHHOTO 3HAYECHUSI, HO BEPHO BHIOpaJl HEOOXOAUMYIO
dbopmyny; - Ouenka 3 («yI0BIECTBOPUTEILHOY), €CIIU CTYJIEHT ITPOBEII BCE HEOOXOTMMBIE
U3MEPEHHsI, HO O)OPMUII OTUET C HEJOCTATKAMH ¥ HE CMOT OTBETUTHh Ha KOHTPOJIBHBIN BOMPOC;
OrleHKa CTaBUTCS Kak cpefHeapru(hMETHIECKOE TPEX OIICHOK B ClIydae, €Ci BCe Pa0OThI CIIaHbI
MHHHAMYM Ha OICHKY "YJIOBJIETBOPHUTEIHHO" .
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 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.Knaccudukanus namepenuil no cnocoOy nonyyeHus: U3MEpEeHUs
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 BapuaninoOHHBIN psal. MeTo10M MaKCUMaJIBHOTO MPABI0NOA00Ms HAWUTE OLICHKY
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
I.Metposorus. Ee paznensl. [Ipeamer u cpeactBa METPOJIOTUH
2.AKCHOMBI METPOJIOTUHN
3.®uznueckas BenuuuHa. E€ 3HaueHue, pasmep U pa3MepHOCTb
4.Knaccudukanus norpemHocTei no NpuurHe BOSHUKHOBEHHUS
5. Knaccudukanus norpenrHocteil o 3aKkOHOMEPHOCTH MPOSIBICHUS
6.ITorpemHoCTh B3aMMHOTO BIMSIHUSA CPEACTBA U 00bekTa u3mepenus. Ciaydaid u3MepeHus
HaNpsHKEHUs X0JIOCTOro Xo1a ucrounuka J3J1C
7 IlorpemnHocTb B3aMMHOTO BIMSIHUSA CPEACTBA U 00bekTa u3mepenus. Ciaydaid u3MepeHus
TOKa KOPOTKOTO 3aMbIKaHHsI HICTOYHHKA TOKa
8.BbI1Bo/1 (hopMyJIIBI HOTPEIIHOCTH KOCBEHHOTO U3MEPEHHUS (C YACTHBIM CITydaeM JUis
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 uaMepenus: eMkoctu RC-uienu. 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 Mmosy4yeHust 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,
HaIpuMep, OTHOCSITCS U3MEPEHUS HAMPSKEHUS C TIOMOLIbIO BOJIbTMETPA, U3MEPEHHE
MHTEpBaJla BPEMEHHU C TIOMOIIbIO U3MEPUTENSI BPEMEHHBIX HHTEPBAJIOB.

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

Bomnpocel, 3axanus
1.Bb1BOJ pOpMyIIBI TOTPEITHOCTH KOCBEHHOTO M3MEPEHHSI (C YACTHBIM CITy4aeM JUIs
HOTPEIIHOCTH IPOU3BEIECHU)
2.YacroTHblil METOJ U3MEPEHUs UHAYKTUBHOCTH B RL-11ienu. [Tosicuure ero noctonHcTsa u
HenocTaTKU. Kak OLleHUTh MOTrpeIIHOCTh U3MEPEHUS MHAYKTUBHOCTH YaCTOTHBIMH METOIOM?
3.M3mepenue 3HaueHNs COOCTBEHHOM €MKOCTH KaTyIIKU IIPU TOMOILIY U3MEPUTES
nobpotHocTH. Kak onpenesnstorcest HOrpeHocTy Takux u3mepennii? Kak 3aBucst
HNOTPENIHOCTH U3MEPEHUI OT COOTHOLIEHUSI YacTOT?
4.13mepeHne AeMCTBUTEIBHOIO 3HAUE€HU HHAYKTUBHOCTH KaTYIIKH IPU IIOMOIIM U3MEPUTEIIS
nobpotHocTH. Kak onpenenstorest MorpemHocTy Takux m3mepennii? Kak 3aBucsit
MOTPEIIHOCTH U3MEPEHUI OT COOTHOUIEHMsI 4acTOT? Kak MpoBOAUTCSI KOCBEHHOE U3MEPEHUE
eMKOCTH KoHJieHcaTopa? Kak onpezaensercss HorpeuHocTs U3MEpEeHUs?
5.M3Mepenne eMKOCTH KOHAECHCATOpa METOJOM 3aMEIEHUS IIPU IOMOLIY U3MEPUTEIIS
nobpotaoctu. Kak ornpenensercst morpenrHocTb u3MepeHust?
6.M3Mepenne conpoTUBIIEHHS PE3UCTOPA Ha BBICOKOM YaCTOTE C IIOMOILBIO U3MEPUTEIIS
JOOPOTHOCTH MPSIMBIM METOJIOM U3MepeHust J00poTHOCTH. Kak B 3TOM citydae olleHUBaeTcs
MOTPEMIHOCTD U3MEPEHUS?
7.13MepeHune conpoTUBIICHHS PE3UCTOPA HA BBICOKOM YaCTOTE C TOMOIIBIO H3MEPUTEIS
JOOPOTHOCTH METOAOM BapHalMy 4acToThl. Kak B 3TOM cilydae olleHMBaeTCsl OrPEIIHOCTh
U3MEpeHUs?
8.LludppoBoit BOIBTMETP C IBOMHBIM UHTETPUPOBAHUEM
9.Bpemsa-umnyabCHbIN HU(POBON BOJIBTMETP
10.M3meputens 100pOTHOCTH
11.1{udposoit yuacToTromep

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA

1.[Ins1t wero npennasHadyeH nu@poBoi yactoromep?
Bepusiit otBet: L{udpoBoii vactoromep npenHazHaueH sl U3MEPEHUS CPEAHEr0 WIN
MIHOBEHHOT'O 3HAYE€HMsI YaCTOThI EPUOANYEcKOoro curuaia. [Ipunmun
JIeUCTBUAIM(PPOBOIO YACTOTOMEPA 3aKJIFOYAETCS B IMOACUYETE YHCiIa Iepruo1oB TX
HEU3BECTHOM 4acToThl fX 3a 00pa310BbIil HHTEPBAI BpEMEHU

2. 15151 yero npeaHasHadeH ocuusutorpad?
Bepusriit otBet: Ocripuiorpad — mpubop, nmpeaHa3HaueHHBIN TSI HCCIIEA0BAHUS
(HaburoIeHMSI, 3aITUCH, U3MEPEHUS) aMIUTUTYAHBIX U BPEMEHHBIX TapaMeTpPOB
ANEKTPUYECKOT0 CUTHAJIA, TI0JJaBAEMOT0 Ha €r0 BXOJ, U HarJIsJHO 0TOOpakaeMoro
(BU3yanu3alnun) HEMOCPEICTBEHHO Ha DKpaHe JTMO0 pErucTpupyeMoro Ha (POTOJIEHTY.
DnexTpuueckuil KonedaTeNbHbIH Mpoliecc N3HaYalIbHO (PUKCHPOBAJICS BPYUHYIO Ha
Oymare.
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II. Onucanue wKanvl oueHUBAHUA

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

Onucanue xapaxmepucmuxu 6blnoanerus 3Hanus: PaboTa BeIMojHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoaiHeHus 3nanus: PadboTa BeImojgHeHa B paMKkax ""0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu Marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHus BBIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umozo8o0i OyeHKu no Kypcy
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