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VY4eOnsiii man aHabopa 2023 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunb! yueOHOM nesTeNbHOCTH 4 cemecTtp Bcero EnnHunel

JlekuroOHHbBIE 3aHITHUS 36 36 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 16 16 4acoB
CamocrositenpHas padbora 38 38 4acoB
ITonroroBka u caaya SK3aMeHa 36 36 qacoB
OO01mas Tpya0eMKOCTh 144 144 JacoB
(BKJIHOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

DopMbI IPOMEKYTOUYHOM aTTeCTaIUs Cemectp
DK3aMeH 4

Tomck

CornacoeaHa Ha noptane N2 69582



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Hensto qucuumauael «MeTponorus u Texundeckue nuamepenus» (MuTH) sBasercst oOyuenue
CTYZICHTOB OCHOBaM METPOJIOTHYECKOT0 00ECIIeUeHUsI COBPEMEHHON HAYKU U TEXHUKH.

1.2. 3agauy AUCHUILIUHBI

1. N3ydyeHune TeOpeTUYECKUX OCHOB METPOJIOTUH, MTOJIOKEHUN TEOPUHU TTOTPEIIHOCTEM.
2. 3yueHne cCOBpEMEHHbBIX METO/IOB U CPEACTB U3MEPEHUS (PU3HMUECKUX BEIUYUH .

3. U3zydenune cnoco6oB 00pabOTKH pe3yabTaTOB U3MEPECHUM.

4. VzyueHue cucteMbl 00eCIIeYeHuUsI EIMHCTBA U3MEPECHHUIA.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIbl CIEMUANbHOCTEN U HampaBieHui (general
hard skills — GHS).

HNunexce nuctumaunel: b1.0.02.04.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-2. Cnocoben
CaMOCTOSTEIIEHO
IPOBOJIUTH
AKCIIEpUMEHTAJIbHbIC
UCCIICIOBAHUS U
UCTIOJIb30BaTh OCHOBHBIC
npruemMbl 00padOTKH U
NpeCTaBICHUS
MOJTYYCHHBIX TaHHBIX

OIIK-2.1. 3HaeT OCHOBHEIE
MIPUHIIHAIIEI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAHMUS OCHOBHBIX
npruemMoB 00paboTKH U
MIPEICTABJICHHS ITOJTYICHHBIX
JIAHHBIX

3HaeT onTUMAaJIbHbBIE MCTOJbI U CPEACTBA
HU3MCPCHUSA DJICKTPUUCCKUX (1)I/I3I/I'-ICCKI/IX
BCIIMYNH (HaHpH)KeHI/ISI, CHIJIBI TOKA,
MOIIHOCTH, CIIEKTPa CUTHAJIOB, ITAPAMETPOB
ANEKTPUUECKUX IIeTei). 3HAeT TEOPETUUECKUE
Y 3aKOHOJIATEIbHBIE OCHOBBI METPOJIOTHH,
MIpaBUJIa ¥ TIPUEMbI 00paOOTKH PE3yJIbTATOB
H3M€peHHﬁ " X NPCACTABIICHUA .

OIIK-2.2. YmeeT BoIOUpaTh
3 (PEKTUBHYIO METOTUKY
AKCIIEPUMEHTATIbHBIX
HUCCIIETOBAaHUN

Bri6upaet TpeGyembie cpesicTBa U3MEPECHHUSI
J1s1 9 (HEKTUBHOTO PEIICHHS TIOCTABIICHHON
3agauu. M3mepser napaMeTpsl U
XapaKTePUCTUKU UCTIOIB3YEMOTO
000pyAOBaHUs, CPEJCTB U CUCTEM CBSI3H C
MPUMEHEHUEM COBPEMEHHBIX U3MEPHUTENbHBIX
pruOOpPOB U AaBTOMATUYECKUX
MH(GOPMaLIMOHHO-U3MEPHUTENBHBIX CUCTEM.

OIIK-2.3. Baageet HaBbIKaMH1
MIPOBEICHUS
AKCIIEPUMEHTATIbHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

HpOBOI[I/IT TCXHUYCCKNUEC UBMCPCHUA B
TCIICKOMMYHHUKAITUOHHBIX CUCTEMAX ,
HCIOJIB3YCT IIpaBuJia U MCTOABI O6pa6OTKI/I
PE3YyJIbTAaTOB OAHOKPATHBIX IIPAMBIX,
MHOT'OKPAaTHBIX U KOCBCHHBIX I/I3MepeHHﬁ 151
OLICHKHU IMOTr'pCIIHOCTHU H3MepeHHﬁ.
MeTpOJ'IOl"I/ILIeCKI/I MMpaBUJIBHO NPCACTABIIACT
PE3YJIbTAaThI I/ISMepeHI/Iﬁ.

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMUYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 4 3a4eTHBIX CIWHUII, 144 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

Tabnuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI 110 BUJIaM Y4eOHOH J1esTeIbHOCTH
o Bcero |CemecTpsl
Bunp! yueOHOI nesTeNbHOCTH
4acoB |4 cemectp
KonTakTHas aynuTopHas padora o0y4yawoumuxcs ¢ npenogaparesieM, Bcero 70 70
JIeKIIMOHHEBIE 3aHATUS 36 36
IIpaxkTHueckue 3aHATUS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAs 38 38
BHeayIMTOpHAasi padoTa 00y4alIMXcs ¢ MpenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 10 10
[TonroroBka Kk KOHTPOJILHOU padoTe 6 6
[ToaroToBka k mabopatopHoOi padboTe, HATMCAHUE OTYETa 16 16
Hanucanue pedepata 6 6
IToaroroBka M ciava 3xk3amMeHa 36 36
Oo0mast Tpy10eMKOCTh (B Yacax) 144 144
OO0mas TpyroeMKocCTh (B 3.€.) 4 4
3
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5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI IO pa3aenam (TeMam) u BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.

Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUIIINHBL U BUIBI YYEOHOH IeATEIbHOCTH
HazBanus pasnenoB (Tem) Jlek. | Ilpak. | Jla6. | Cam. Bcer(%;aCOB dopmupyembie
JUCIUTLIAHBI 3aH., 4| 3aH., 4 | pab. |pab.,u KOMIETEHIINH
HK3aMEHa)
4 cemecTp
1 OCHOBBI METPOJIOTHH. 8 6 - 3 17 OIIK-2
ITorpemuocT n3MepeHuN.
2 O6paboTKa pe3yiabTaToB 4 6 8 13 31 OIIK-2
U3MEpEHUIl.
3 Metoasl U cpeicTBa U3MEPEHUs 20 4 4 17 45 OIIK-2
(bU3nUEeCKUX BETUUNH.
ABTOMaTH3aLUs U3MEPEHUM.
4 O0ecnieyeHue eMHCTBA 4 2 4 5 15 OIIK-2
HU3MEPECHHM.
Hroro 3a cemectp| 36 18 16 38 108
Hroro| 36 18 16 38 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B Tadwmie 5.2.
Ta6mmmna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JCKIHSIM)
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Haspanwust paznenos | Copeprkanue pa3aenoB (TeM) IUCHUTUIHHEI (B Tpynoemxocts dopmupyemsbie
(TeM) TUCIUTIIINHBI T.4. I10 JICKIIHSIM ) (neKuMOHHbIC KOMIIETEHIINU
3aHATHUSA), U
4 cemecTp

1 OcHoBBI OCHOBHbBIE TOHSITUSI, TEPMHUHBI U ONPEICIICHUS 8 OIIK-2
METPOJIOTHH. meTposioruu. CucreMa eIMHUL (PU3UYECKUX
[TorpemHocTH BennuuH (OB).
M3MEpEHUIl. Knaccudukanuu BU0B U3MEpEeHUH, METOAOB U

cpenctB uzmepenuii (CH). OcHoBHBIE

MeTposiornueckue xapakrepuctuku CH.

OCHOBBI TEOPUH MOTPEUTHOCTEH.

Knaccudukanus norpemnocreid. [IpaBuna

cyMMHpoBaHUs norpernrHocteil. [IpaBuna

IpEeJICTaBICHUS pe-3yJIbTaTa U3MEPEHUSI.

Uroro 8

2 O6paboTtka OO0paboTka pe3yJIbTaTOB MPSMBIX 4 OIIK-2
pe3yIbTaTOB OJTHOKPATHBIX TEXHUYECKUX U3MEPECHUI.
WU3MEPECHUM. HopmupoBanue 0CHOBHOM 1

JOTIONHUTENBHOM norpemHocteit CHU.

OO0paboTka pe3yIbTaTOB KOCBEHHBIX

n3mepenuit. O6padoTka pe3yIbTaToB

MHOTOKPAaTHBIX PAaBHOTOYHBIX U3MEPEHUH.

Htoro 4
4




3 MeToasl 1
Cpe/ICTBa U3MEPEHUS
(bU3HIECKUX
BCJIMYMH.
ABTOMaTH3aHA
U3MEPECHUM.

O0001IeHHBIE CTPYKTYPHBIE CXEMBI
U3MEPUTEIEHBIX

npu6opoB. [IpUHIUTIEI TOCTPOSHHS HUPPOBBIX
CH.

MeToab! 1 CpeaCcTBa N3MEPEHUS HANIPSKEHUS,
TOKa U

MouHOCTH. I3Mepenue napaMeTpoB mernei.
HccnenoBanue Gpopmel cCUTHATIA.
Ocumnorpadguueckue n3mepenus. Msmepenue
9acTOTHI, UHTEPBAJIOB BPEMEHH U

(azoBoro ciBura. AHaJIU3 CIEKTpa CUTHAJIOB.
ABTOMaTH3a1Us U3MEPEHUH.
HNudpopmManinoHHO-U3MEPUTETHHBIE CUCTEMBI.
OcoOeHHOCTH U3MEPEHUI B
TEJIEKOMMYHUKAIMIX. M3mMepenus B
TEJIEKOMMYHHUKAIHSIX

C Pa3HOM Cpelor PacpOCTPAHECHUS CUTHAJIOB.

20

OIlK-2

Htoro

20

4 OGecnieuenue
€IVHCTBA
U3MEPECHUM.

Ponb meTponoruueckoro obecneuenus (MO) B
o01em

IJIaHE U B TeJIEKOMMYHUKalUsX. OCHOBHbIE
MOHSTHS

Y 33J]a4d METPOJIOTHIECKOro 00ecreyeHus.
OcHoBHBIC TIOJIOKEeHHS 3aKoHA PD «O0
obecrieueHNHN

€MHCTBa n3MepeHui». Cucrema
BOCITPOU3BEICHUS

equnul OB u nepenauu ux pasmepa BceM
cpeacTBam

W3MEPEHUI. DTaNOHbI, BUABI TATOHOB.
IToBepka u

kanuOpoBka CH. IloBepouHble CXEMBbI U
METOIUKHU MOBepKH. ['ocyrapcTBEHHBII
METPOJIOTMYECKUI HAA30]p

OIIK-2

Uroro

Uroro 3a cemectp

36

Hroro

36

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

HasBanwus paznenos
(TeM) TUCIIUTIITUHBI

HanMenoBaHue MpakTUYECKUX 3aHATUN
(cemHrHapoB)

TpynoemMKoCTb,
q

dopMupyembIe
KOMIIETEHILIUH

4 cemecTp
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1 OcHoBBI MeTtonuuecKkue CUCTEMATHYECKHE 2 OIIK-2
METPOJIOTHH. MOTPEITHOCTH.
[Torpemnoctu Benenue nonpaBok. MacitabHbie
WU3MEPECHHI. npeoOpazoBaTenu
Ciyyaiinble norpemHocTd. HopmanbHbIi 2 OIIK-2
3aKOH pacnpeesieHus] HOTrPeIHOCTEH.
JloBepUTENbHBIN HHTEPBAJ MTOTPEIIHOCTH.
[IpaBuna cyMmMHUpOBaHUS MTOIPEILIHOCTEM. 2 OIIK-2
[IpaBuna mpencraBieHus pe3yIbTaTOB
HU3MEPECHHUS.
Hroro 6
2 ObpaboTka O6paboTka pe3yabTaTOB MPSIMBIX 2 OIIK-2
pe3yJIbTaTOB OJHOKpaTHBIX n3MepeHui. [lorpemnoctu
W3MEPEHU. CU. KontponbHas paboTa Ha
temy "OOpaboTKa pe3yJIbTaTOB MPSMBIX
OJIHOKPATHBIX
n3MepeHuin"
O06paboTka pe3yabTaTOB MHOTOKPATHBIX 2 OIIK-2
PaBHOTOYHBIX U3MepeHuil. KonTponsHas
pabota Ha Temy "OOpaboTKa pe3yIbTaToB
MHOTOKPaTHBIX PAaBHOTOYHBIX
n3MepeHuit"
OO0paboTka pe3yIbTaTOB KOCBEHHBIX 2 OIIK-2
u3MepeHuil. KonrponbHas padorta Ha TeMy
"O0OpaboTKa pe3yIbTaTOB KOCBEHHBIX
nu3MepeHuit"
Hroro 6
3 MeToabl u MocTOBbBIE U PE30HAHCHBIE METOIBI 2 OIIK-2
Cpe/CTBa U3MEPEHHUs |U3MEPEHUsI MTApaMETPOB LEneH.
puzmuecknx OcobeHHoCTH U3MEPEHUI B 2 OIIK-2
BCJIMYHMH. TEJIEKOMMYHUKALUAX C
ABTOMATH3aIMA pa3HOM CpPeAoi pacupOCTPAHEHUSI CUTHAJIOB.
U3MEPCHUI. Usmepenus mxuttepa, BER, Tpaduka u
JIPYTHX BETHYUH
Htoro 4
4 ObecrieueHune Cucrema nepenauu pazmepa enunui OB 2 OIIK-2
€IMHCTBA pabounm
U3MEPEHUN. CH. Dranonsl. [loBepka u kanubpoBka CH.
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHS
HanmenoBanue nabopaTopHbIX paboT puBeeHO B Tabnue 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Haspanwus paznenos (Tem) HaumenoBanue nabopaTopHbIX dopmupyemsbie
TpynoemkocTs, 4
JTUCIUTLTAHBI pabort KOMIIETEHIINHN
4 cemecTp
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2 O6paboTKa pe3yIbTaToB N3mepenue paznoctu a3 4 OIIK-2
M3MEPCHUH. N3mepeHne peakTUBHBIX 4 OIIK-2
MapaMeTPOB JIEKTPUUECKUX
1enei pe30HaHCHBIMU
METOJIaMHU.
Hrtoro 8
3 Metozsl 1 cpeicTBa [IpumeHneHne 3J1eKTPOHHOTO 4 OIIK-2
U3MEepeHUS PU3NICCKUX ocumorpada st
BEJIMYUH. ABTOMATU3ALIHS HCCIIEAOBAHMS DJIEKTPUUECKUX
U3MEPECHUM. CUTHAJIOB.
Hroro 4
4 ObecrieueHne eMHCTBA [ToBepka cpeacTB U3MEPEHUN. 4 OIIK-2
U3MEpPEHUil. Hroro 4
Uroro 3a cemectp 16
Uroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTeqIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPyEMble KOMIIETCHIIMH TPECTaBICHbBI B

tadymue 5.6.
Tabmmma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN
Hasanus pasnenos | Buasl camocrostensHol | TpynoeMkocts, | @opmupyeMbie
@OpMBI KOHTPOJIA
(Tem) TUCUIUTLTAHBI paboTsl q KOMIIETEHIIN U
4 cemecTp
1 OcHOBBI [Togroroska k 3 OIIK-2 TectupoBanue
METPOJIOTHH. TECTUPOBAHUIO
[TorpemnocTn
U3MEPECHUM. Hroro 3
2 O6paboTtka IToxaroroska k 6 OI1K-2 KonTponbpHas
pe3ynbTaToB KOHTPOJBLHOH padoTe pabora
M3MEPEHUH. [ToaroroBka k 3 OIIK-2 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 4 OIIK-2 JlaGopatopHas
naboparopHoii padore, pabota
HamucaHUe OT4eTa
Uroro 13
3 Metonapl u IToaroroBka x 8 OIIK-2 JlaGopaTopHas
CpeicTBa U3MepeHus |1abopaTopHoOi pabore, pabora
buznueckux HanMcaHue oT4eTa
BCJIMYHH. Hanwucanue pedepata 6 OIIK-2 Pegepar
ABTOMaTHfaHH’I [ToaroToBKa K 3 OIIK-2 TectupoBanue
M3SMCPCHIH. TECTUPOBAHUIO
Hroro 17
7
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4 OOecrieueHue [ToaroroBka k 1 OIIK-2 TectupoBanue
eIMHCTBA TECTUPOBAHUIO
M3MEPCHUH. [MoaroToska K 4 OIIK-2 JlaGoparopHast
nabopaTopHO# padoTe, pabora
HaIKMCaHUE OTYeTa
Hroro 5
Hroro 3a cemectp 38
TloaroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Hroro 74

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yYECHUH TUCIMILINHBI, U BUIOB

3aHSITUH
o Bunsr yaeOHOI nesTeNbHOCTH
OpMHpYEMBIE
PPy Jlexk. Jla0. Cam. @DopMbI KOHTPOJIS
KOMIIETEHLINU IIpak. 3aH.
3aH. pao. pao.
OIIK-2 + + + + Kontposnbnas paboTa,

JlaGopaTtopnast pabota, Pedepar,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOIIS IPEICTaBICHbI B Ta0bmuiie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH

. . |MakcumanbHbIi Oamn
MakcumanbHbIi MakcumanbHbIi
3a mepuog Mexxay | Bceero 3a
DopMBbI KOHTPOJISI 6ayt Ha 1-yro KT ¢ OaJt 3a epuo.
2KT u Ha xoHEI CeMeCTp
Hauana cemectpa | Mexay KT u 2KT
cemecTpa
4 cemecTp
KonrtpomnsHas padora 8 8 8 24
JlaboparopHnas pabota 0 9 27 36
Pedepar 0 0 6 6
TectupoBanue 1 1 2 4
DK3aMeH 30
HToro MakcumyM 3a 9 18 43 100
HEPUOL
Hapacratomum urorom 9 27 70 100
6.2. IlepecueT 0a/1710B B OLIEHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6annoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecdet 6aIOB B OIEHKH 32 TEKYIINI KOHTPOJIb

banibl Ha 1aTy TEKyIIEro KOHTPOJIsS Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK 3

8
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. MeTtposiorus u 3J1eKTpOopauON3MEpEeHNs B TEIEKOMMYHHUKAIIMOHHBIX CUCTEMaX: YUYEOHUK AJis
By30B/ B.1. Heénos u np. — M.: Beicas mkona, 2005. — 598 c.: un. (nanuuue B 6ubnuorexke TYCVYP -
78 7K3.).

2. Oryanko B.®. Merposiorus, ctangaptusanus u ceprudukamnus: Yued. nocobue. — Tomck:
ToMckuii MEXBY30BCKHUI LIEHTP AUCTAHIIMOHHOTO oOpa3oBanus, 2010. — 208c. (Hanuuue B OnOINOTEKE
TYCVYP - 62 3k3.).

3. BousteroB A.C. MeTpoiiorust 1 u3MepuTeIbHas TEXHUKA: 2JIEKTPOHHBIE CPECTBA U3MEPEHUI
AJIEKTPUYECKHUX BEJIMUUH: yueOHoe mocodue 1 By30B/A.C.Boneros, [I.C.He3naxun, E.A.CtenaHosa .-
Mocksa: U3narensctBo FOpaiit.2022. - 103c. (Bricmee oopazoBanue). ISBN 978-5-534-08498-6. Tekcr:
aneKkTpoHHbIH// O6pa3oBarenbHas mwiargoma FOpaiit [ caitt]. - URL: [DnexTponHbIi pecypc]: — Pexxum
nocrtyna: https://urait.ru/bcode/492152.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. 3akon P® «O6 obecnmeuenun eamHcTBa M3MepeHUil» oT 26.06.2008 1. Nel02-D3. -
[DnexTpoHHBIH pecypc] [DnekTpoHHBH pecypc]: — Pexum pgocrtymna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102122832.

2. Adpouckuit A.A., JIpskonoB B.Il. DnexTpoHHBIE HU3MEpEeHUS B HAHOTEXHOJOTHAX U
MukpoanekTponuke / [log pen. npodeccopa B.I1. [IpsxonoBa. - M.:JIMK Ilpecc, 2012. - 688c. (Hanuuue
B Oubnmoreke TYCVYP - 30 ok3.).

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIE YUeOHO-METOAMYECKHE M0CO0usI

1. MeTpoJiorust ¥ TEXHUYECKHE U3MEPEHUs: Y UeOHO-METOAMYSCKUN KOMIUICKT JIJIsi HAallpaBJICHUS
11.03.02 / Otuanko B.®. — Tomck: 2018. YuebHoe meroanueckoe mocodbue CamocrositenbHas padoTa
MuTHU 11.03.02 uadoxom PTD [DnekrpoHHbIi pecypc] [DnekTpoHHEIH pecypc]: — Pexum gocryma:
https://new.kcup.tusur.ru/library/metrologija-i-tehnicheskie-izmerenija-dlja-studentov-napravlenija-podgo
tovki-110302.

2. MeTposiorust 1 TEXHUYECKHE U3MEPECHHUS: YUeOHO-METOAMUECKUNA KOMILICKT IS HalpaBJICHUS
11.03.02 / Otuanko B.®. — Tomck: 2018. YuebHoe MeTonmueckoe mocodbue Jlab. paboThl mo
JUCHIUTUTMHAM METPOJIOTHYECKOTO Mpoduiis. [ DIeKTpoHHBIN pecypc] [DnekTponHsblil pecypc]: — Pexum
qocTyma:
https://new.kcup.tusur.ru/library/metrologija-i-tehnicheskie-izmerenija-dlja-studentov-napravlenija-podgo
tovki-110302.
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3. MeTpoJorus U TEXHUYECKHE U3MEPEHUs: Y YeOHO-METOIMUECCKUN KOMILUICKT JIJIsl HalpaBICHUS
11.03.02 / Otuanko B.®. — Tomck: 2018. Yuebnoe meroanueckoe nocodue IMpaktuka MuTH 11.03.02
napoxkom PTD [DaexTponHBId pecypc] [DnekTpoHHBIH pecypc]: — Pexum pocrtyma:
https://new.kcup.tusur.ru/library/metrologija-i-tehnicheskie-izmerenija-dlja-studentov-napravlenija-podgo
tovki-110302.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MaTEPUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/J0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunaJibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YETCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0USI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyebnast aynuropusi: yueOHasi ayJUTOpHUs IS TPOBEACHUS 3aHATHH JICKIIMOHHOTO THIA, YuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpHUs s MPOBEACHUS
3aHSATUM CEMUHApPCKOTO THIA, MOMEIIeHHE [JIs MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAIbHBIX
KOHCYJbTAllUH, MOMEIIeHUEe AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 208 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.3. MarepuajbHO-TeXHHYECKOE M TPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

JlaGopaTopusi METPOJIOTUU U U3MEPUTEIBHONW TEXHUKH: yueOHasl ayauTOpUs I IPOBEICHUS
3aHATUM MPaKTUUECKOIo THUMA, yueOHas ayJuTOpHs sl NPOBEACHUS 3aHATUN 1abOpaTOPHOrO THUIIA;
634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 212 ayn.

Onucanue nMerolerocs 000pya0BaHus:

- Ocuumnorpa¢ ananorossiii pupmel INSTEK (4 miT.);

- Ocumtorpad mudposoit INSTEK;

- I'eneparop curnanos tumna I'3 (2 wr.);

- I'eneparop curnanos tumna I'S (5 wr.);
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- Hactotomep 1mupponoit U3-34;

- MuwnmuBonsT™MeTp B3-38 (2 mit.);

- U3meputens nooporHoctu E9-4;

- U3mepurens noopotHoctu E4-4;

- Usmepurens E12-1(A);

- U3mepurens E12-1;

- Hactoromep U3-44 (4 mt.);

- U3smepurens RLC (2 mt.);

- U3mepurens E7-21;

- Amnepmetp-BoasT™MeTp-oMMeTp ABO-5M (3 mit.);
- Moct P329 (2 mr.);

- Bonbr™meTp cepuu M (6 mmit.);

- MUcTouHuK nuTaHus TOCTOSTHHOTO TOKA (5 IIT.);

- UcTOouHMK MUTaHKUS TTOCTOSTHHOTO TOKa MPOTPaMMHUPYEMBIi (2 IIT.);
- Marasun conpoTtuBneHuii (3 mr.);

- ['anpBaHOMETD;

- BonermeTp ®@-204/1 (B makete, 2 mT.);

- ®azometp cepuun D2 (4 mr.);

- 'eneparop-uactoromep AHP-1001;

- [lorernmmmomertp I1I1-63 (3 mT.);

- llenutens Hanpsokenns JH-1;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIBIOTEPHBIE KIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claija Ha dKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
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MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOTB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOpPMAIMU M APYTHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUS IS

JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmsbl koHTpoIst | OueHounsie Marepuans (OM)
JUCLIUIUIAHBI KOMIIETEHIINU
1 OcHOBBI METPOJIOTHH. OIIK-2 TecTtupoBanue [IpuMmepHBIil nepeueHb
[TorpemHOCTH U3MEPEHU. TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
2 O6paboTKa pe3yabTaToB OIIK-2 KonrponsHas [TpumepHsIii epedeHb
M3MEPEHUI. pabota BApUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 Metozsl 1 cpeicTBa OIIK-2 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
U3MEpEeHHs PU3HIECKUX pabora
BEJIMYHMH. ABTOMATH3AIUS Pecgepar [IpuMepHBIii IEpeyeHs TeM
WU3MEpEHU. s pepeparon
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
4 OGecrnieueHre eMHCTBA OIIK-2 JlaGopatopHas Tembl 1abopaTopHBIX paboT
U3MEpEHUIL. pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX

BOITPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOyYEHHUS 1O

JMCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHUS
3HATh YMETh | BJIQJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2

(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Yto Takoe cpeICTBO U3MEPEHUIA:
a) TEXHUYECKOE CPEJCTBO , IPEIHA3HAYEHHOE JJIs1 U3MEPEHMUI;
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0) AJIEKTPOHHOE TEXHUYECKOE CPEJICTBO;
B) TEXHHYECKOE CPEJACTBO WM KOMIUIEKC TEXHHUYECKHX CPEACTB IJs 00pabOTKH
U3MEPUTENbHON HHDOpMaLIUU.
2. Metoaom u3MepeHust Ha3bIBaeTCA:
a) COBOKYMMHOCTh IPUEMOB CPAaBHEHHUS U3MEPSEMOM BETMUHMHEI C €€ eAMHULICH;
0) COBOKYNHOCTh NPHUEMOB HCIIOJb30BAaHUS MPU U3MEPEHUU (DU3UYECKOrO SIBICHHS, HA
KOTOPOM OCHOBAaHO U3MEPEHHUE;
B) COBOKYMHOCTh JIEHCTBUM MO 00ECNEYCHUIO B3aMMOJCHCTBHS CPEACTBA U3MEPEHHS C
00BEKTOM;
I') COBOKYITHOCTH JACHCTBUU IO TOCTHKEHUIO TPEOYEeMON TOYHOCTH U3MEPCHUM.
3. CucreMarnyeckasi HOrpeuHoOCTb, 3TO:
a) MOTPEelHOCTh, KOTOpas OCTAeTCS HEU3MEHHOW MM 3aKOHOMEPHO HM3MEHSETCS MpPU
MOBTOPHBIX U3MEPEHHUAX OJHOU U TOMU K€ BETUUMHBI B OJJUHAKOBBIX YCIOBHSIX;
0) MOTpelIHOCTh, BEIUYMHA KOTOPOU CYIIECTBEHHO MPEBOCXOJIUT BEJIWYUHY MOTPEIIHOCTH,
00YyCIIOBJICHHYIO YCIOBUSIMU SKCIIEPUMEHTA;
B) MIOTPELIHOCTh U3MEPEHUS, KOT/Ia U3MepsieMasi BeJIMUMHA HE U3MEHSETCS] BO BpEMEHH;
T') IOTPEIIHOCTh, KOTOpPasi HE 3aBUCUT OT U3MEPSIEMON BEJTMUHHBI.
4. OcnoBHas norpemHocts CU, 3T0:
a) norpemHocTs CU B peanbHBIX YCIOBUAX SKCIUTyaTallUH;
6) norpeurHocTh CU pu HOPMAaNbHBIX YCIOBUX HKCILTyaTallUy;
B) morpemntHocth CH, BO3HMKaIOMIAs U3-3a U3MEHEHHS U3MEPSEMON BEJIMYMHBI BO BPEMEHH,
r) nmorpemHocth CH, Bo3HHMKamas M3-3a BBIX0Ja KAKOW-TUOO BIHSAIONMCH BEIMYHUHBI 32
HOpMaJIbHbIE TPAHUIIBL.
5. CayyaiiHasi HOrpeuHOCTb, 3TO:
a) TIOTPENIHOCTh, KOTOPAast 3aBUCUT OT 3HAYCHUS (pa3Mepa) u3MepsieMOoil BETMUYHHBL;
0) HMOrpemHocTh, KOTOpas MpH MOBTOPHBIX U3MEPEHUSIX OJHON M TOW e BEIUUYUHBI B
OJIMHAKOBBIX YCIOBUSIX MOKET U3MEHATHCS [0 BEJIMYMHE U M0 3HAKY;
B) IIOTPELIHOCTh U3MEPEHHS 00YCIOBIEHHAS U3MEHEHUEM U3MEPSIEMOI BEIMYUHBI BO BPEMEHU;
I') HOTPENIHOCTb, KOTOpas OCTAaeTCcs HEU3MEHHOW WM 3aKOHOMEPHO H3MEHSEeTCS Mpu
MOBTOPHBIX U3MEPEHUSAX OAHOM M TOM € BEIWYMHBI B OJUHAKOBBIX YCIOBHUSX.
6. JlononuutensHas norpemHocts CU, 3T0:
a) morpemHocTh CU, Bo3HUKArOIIas U3-32 U3MEHEHUS U3MEPSEMOI BEJTMYMHBI BO BPEMEHHU;
0) morpemHocTh CU, BOo3HMKaOMAs M3-3a BBIXOJa KaKOW-IMOO BIUSIONMIECH BEIWUYHMHBI 3a
HOpMaJIbHbIE TPAHUIIBL;
B) norpemHocTh CU py HOPMaNbHBIX YCIOBHIX HKCILUTyaTalUH;
r) norpemHocTh CH B peasbHBIX YCIOBUAX SKCIUTyaTallUH.
7. JdononnuTtenbHas norpemHocts CU, 3T0:
a) morpemHocTh CU, Bo3HUKArOIIas W3-32 U3MEHEHUS U3MEPSIEMOI BEJTMYMHBI BO BPEMEHHU;
0) morpemHocTh CHU, Bo3HMKaOMAs M3-3a BBIX0Ja KAKOW-IMOO BIUSIOMIECH BEIWYHHBI 3a
HOpMaJbHbIE TPAHUIIBL;
B) norpemHocTh CU py HOpMaNbHBIX YCIOBHIX HKCILUTyaTalUH;
r) norpemHocTh CU B peasbHBIX YCIOBUAX SKCIUTyaTallUH.
8. Ilpu u3amepeHnn HanpsHKEHUS MUJUTUBOJIBTMETP Kiacca TouyHocTH 1,0 ¢ mpeaenom mkansl 100
MB nokazan 50 MmB. Onpenenuts NOrpeiHOCTh U3MEPEHUS:
a) 0,5 mB;
6) 1,0 mB;
B) 2,0 MB;
r)2,5 MB.
9. Tlpu usmepenun emkoctu usmepuresb RLC kmacca tounoctu 2,0/0,5 ¢ mpeaenom nusmMepeHus
160 n® nokazan 80 nd. OnpeneauTh NOrpeIHOCTh U3MEPEHNUS
a) 4 nd;
0) 1,6 n®d;
B) 2 n®d;
r) 3 nd.
10. YUemy paBHa aOCOIOTHAS MOTPEITHOCTD TUCKPETHOCTH ITU(POBOTO U3MEPUTEITHLHOTO TIpUOOpa ¢
paspemaromei cmocoOHOCThI0 AXKB:
a) AXKB;

CornacoBaHa Ha noprane Ne 69582 14



6) AXkB/NG ;
B) AXkB/N12;
r) AXKB/2.

11. Tlpu u3mepennn pazHoctu (a3 curuanos ¢gazoMerp ¢ npenenom mkanbl 180° mokazan 135°. U3
MacMOPTHBIX JTaHHBIX MpUOOpPa U3BECTHO, YTO OCHOBHAS MOTPEIIHOCTh cocTaBiseT +1 % ot
npenena mkaisl = 1°. OnpeaenuTs NOrpelHOCTh U3MEPEHUS:

a) 1,8%
0) 2,8°%
B) 2,35%
r) 2,5.

12. Tlpu KOCBEHHOM M3MEPECHHUH COMPOTHUBIICHHS B COOTBETCTBUU ¢ 3akoHOM Oma R=U/I monydeno

U= (30+0,4) B, I=(0,1£0,001) A. OnpenenuTh pe3yabTaT U MAaKCUMaJbHYIO MOTPEIIHOCTh
H3MEpEeHUs:
a) 300 Owm; 5,5 Owm;
6) 300 Om; 7,0 Owm;
B) 300 Om; 6,3 Owm;
r) 3000M; 4,3 Om.

13. Ecnu npeacrout nsmeputs Hanpsikenue 220 B ¢ morpemnocTeio He npesbimatromei +1 %, to
JUISL OTOM 11e7TM He00XO0IUMO B3SITh BOIBTMETD ¢ nipeaenoM mikainsl 300 B u kmacca TounocTH:

a) 1,0/0,5;
0) 1,5;
B) 0,6;
r) 1,0.

14. B uem cyTh paboOThI CPEACTB U3MEPEHHS, TOCTPOCHHBIX MO0 METOAY yPaBHOBEIIHNBAIOIIETO
npeoOpa3oBaHMUs:

a) MPOU3BOJUTCS CPaBHEHHUE MU3MEPSIEMON BEJIWUYMUHBI C U3BECTHONH 00pa3IOBOM BEIMYHHOM,
CO371aBaeMOM 11ETTbI0 0OpPaTHOM CBSI3U MPUOOPA;

0) mocnenoBaTedbHas JIMHEWKAa HM3MEPHUTEIbHBIX MpeoOpa3oBaTesel BBINOJHICT HaL
U3MepseMOi BETMYMHON omnepanuu, HeOOXOAUMBIE JUIs MONY4YeHUs pe3yJibTaTa;

B) pe3yJbTaT U3MEPEHUS MOIy4YaloT IPH CIEeUUaIbHON MporpaMMHON 00paboTKe NUCKPETHBIX
BBIOOPOK M3MEpsEMOil BETMYUHBI .

15. Kak paGoTatoT nuppoBble U3MEPUTENN PA3IUUYHBIX (U3NYECKUX BEJIUYUH , UCIIOJIb3YIOIIHE
METO/]l BpeMsI-UMITYJIbCHOTO IPeoOpa3oBaHus:

a) u3MepsieMasi BeJIMUKMHA NpeoOpa3yeTcsl B YaCTOTY CYETHBIX UMIYJIbCOB U MOJACUUTHIBAECTCS
YHCJIO 3TUX UMITYJIbCOB, BOILIEIINX B U3BECTHBIM MHTEPBAJl BPEMEHH;

0) u3MepseMas BeIUYMHA MpeoOpa3yeTcs B MHTEPBAJT BPEMEHH, HHTEPBAJ 3aIOJHSICTCS
BBICOKOCTAOMJIbHBIMH CYETHBIMU UMITYJIbCAMU, YUCIIO KOTOPBIX NMOJACUNUTHIBACTCS;

B) U3MepsiemMasi BeJIMYMHa npeolOpa3yercs B JUIMTEIbHOCTh UMITYJILCOB U MOJACYUTHIBAECTCS YHCIIO
ATUX UMIYJHCOB, BOUIEAIINX B U3BECTHBIN HHTEPBAJI BPEMEHHU.

16. Briok B cTpykTypHOU cxeMe nmudpoBoro uzmepureasnoro npuodopa (LIUII), onpenensromnuii ero

CYIIHOCTb Ha3bIBAETCS:
a) YCTPOMCTBOM YIIPaBIICHUS;
0) nupPOBBIM OTCUECTHBIM yYCTPOHCTBOM;
B) aHaJIOTO-IIM(POBBIM MPeoOpazoBaTeieM;
T') YCTPOMCTBOM CpaBHCHHSI.
17. Pednexromerp:
a) ompeJeNsieT XapaKTepUCTUKHU JPKUTTEPA B TEJIEKOMMYHHUKALUSAX;
0) ompenenseT pacCTOSIHUE O HEOJAHOPOJIHOCTEH M BUJ HEOJHOPOTHOCTEH B KaOEIbHBIX
TEJIEeKOMMYHUKALIUAX;
B) OIpEENseT XapaKTePUCTUKU MOAYJISILIMYA CUTHAJIOB B paaro3(UPHBIX TEIEKOMMYHHUKAIIMSX;
T) onpeensieT BeTMUYUHy TpaduKa B TEIEKOMMYHUKALIHAX.

18. Tlpunnumn nerictBus UG POBOTO YaCTOTOMEpPA:

a) MoJicueT MOMEHTOB IEepPEeX0/ia U3MEPSAEMOro CUTrHajla 4Yepe3 HOJIb 3a U3BECTHBIN MHTEPBaJ
BpPEMEHH;

0) BBIZIENICHUE KOJe0aTeIbHOU cucTeMOr ((pUIBTPOM) MEPBON TapMOHUKHU MpeoOpa3oBaHUs
®dypbe OT U3MEPSIEMOT0 CUTHAJIA;

B) MOJICUET YKCIIa IEPUOIOB U3MEPSIEMOTr0 CUTHAJIA 32 U3BECTHBIM HHTEPBAJl BPEMEHH.
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[ToBepka pabounx CU, 3t0:

a)COBOKYIHOCTh OIEpaluii, BHIMOJHAEMBIX C LEJNbI0O NOATBEpkKIAEeHUs cooTBeTcTBUS CU
METPOJIOTHYECKUM TPEeOOBaHUIM;

0) COBOKYITHOCTb OIEpaliyii, BBIMOIHIEMBIX C LEIbI0 ONPEIeICHHs JeMCTBUTENbHBIX 3HAUCHUH
MEeTpoJornueckux xapakrepuctuk CU;

B) COBOKYMHOCTb OIEpaluii, BEIMOJTHAEMBIX C LIeJIbI0 MOATBEpkKaAeHUs cooTrBercTBUs CU
TpeOOBaHUSAM TEXHUYECKUX PETJIaMEHTOB.

B cdepax rocynmapctBeHHOTO peryiaupoBaHus obOecrnieueHus enquHcTBa usmepennii ('POEN)
MOTYT MPUMEHSTHCSL:

a) Tonpko CU , mpomrenime moBepKy;

0) Tonpko CU, mpomemme KatuOpoBKy;

B) CU, npomurenive win moBepKy, WIN KaTUOPOBKY;

r) CHU, mpomeamue nponeaypy yTBEpKIACHUS TUTIA.

9.1.2. IlepeyeHb IK3aMeHANUOHHBIX BONIPOCOB

Knaccudukanus usmepenuii. I3amepenust npsimple, KOCBEHHbBIE, COBMECTHBIE H COBOKYITHBIE.
Knaccudukanus metonoB usmepenus ®B. MeTon HenmocpeICTBEHHOW OLEHKH U METOX
CpaBHEHHUs C MEpOM.

Knaccudukarus cpencts usmepenuii. Ix xapakTepucTUKH.

Knaccugukarus norpemHocTei.

CucrteMaTHuecKue MorpemHocTd. MeToabl 0OHapyKEeHUs, METO/Ibl UCKITIOUEHUSI.

CrnyuaiiHble IOTPEIIHOCTU. 3aKOHBI paCIPEAEIICHUS, TOUEUHbIE OLIEHKU.

CratucTudyeckue OLEHKHM CHydallHbIX HorpemHocreid. OmnpeneneHue TOBEPUTEIbHOTO
UHTEpBaja MOrPEeIIHOCTEH.

[IpaBuna cyMMHUPOBAaHUS MOTPEIIHOCTEH (HEUCKIIOUEHHBIE OCTATKH CUCTEMAaTHYECKUX
MOTPEIIHOCTEN U CIIy4alHbIE OIPEIIHOCTH).

[Morpemnoctu cpeacts uzmepenus (CU), Buasl ux HopmupoBanusi. O0paboTka pe3yabTaToB
IPSIMBIX OJHOKPATHBIX U3MEPEHUH.

Omnpenenenue pe3ysibTaTa 1 MOrPEIIHOCTH KOCBEHHBIX U3MEPEHUN.

O06paboTKa pe3yabTaToOB NPSMBIX MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHUI.

Knaccudpukanus nudpoBbIX H3MEPUTENbHBIX YCTpOWCTB. OCHOBHBIE XapaKTEPUCTHKH
U(PPOBBIX YCTPOUCTB.

BonbT™MeTphl IOCTOSHHOTO HanpspkeHus. KoMeHcaTopsl.

BonbrmeTprl nepemenHoro HanpsbkeHus. Knaccupukanus. O000ImEHHBIE CTPYKTYPHBIE CXEMBI.
Bunel nerexropos.

Bnustnue ¢hopmbl KpUBOI HANPsKEHHSI HA TIOKA3aHUS BOJIBTMETPOB IIEPEMEHHOTO TOKA.
[{udpoBbie BOIBTMETPHI C BPEMSI-UMITYIbCHBIM ITPE0Opa30BaHUEM.

[TudpoBbie BOIBTMETPHI, HCIOIB3YIOIINE METO]T IBOHOTO HHTETPUPOBAHMUS.

[{udpoBbie HHTErPUPYIOIIKE BOIBTMETPHI (C YaCTOTHO UMITYJICHBIM IIPe0Opa30oBaHUEM).
[{udpoBbie BOIBTMETPHI YPABHOBEIINBAIOIIETO TPeoOpa3oBaHusl.

CTpyKTypa U IPUHLHUI ACUCTBUS YHUBEPCAIBHOTO 3JEKTPOHHOTO ocumuiorpagda. OCHOBHBIE
XapaKTepUCTUKH ocuuiuiorpada.

Ocuusutorpadguueckue METo bl U3MEPEHUs MapaMeTpoB curHanoB. [lorpenHocTy u3MepeHuil.
[Tudpossie 3anoMuHaromue ocuuiorpagsl. CTpoOOCKOMUYECKHUEe OCHMILIOrpadBbl.

[Tudpossie yacToToMepbl. MI3MepeHrne BpeMEHHBIX HHTEPBAJIOB.

[Tudpossie pazoMeTphl ¢ BpeMsi- UMITYJIbCHBIM PE0Opa30BaHUEM.

MocToBbie METOIbI H3MEPEHUs MapaMmeTpoB neneid. Buasl moctoB. x ocobennoctu. O6nactu
IIPUMEHEHUS.

[TudpoBbie U3MEPUTENH TApaMETPOB IieTel (¢ npeaBapuTeNIbHBIM MpeoOpa3oBaHUEM TapaMeTpa
B HaNpsHKEHUE, C BPeMA-UMITYJIbCHBIM ITPeoOpa3oBaHueM, ¢ IPUMEHEHUEM METO/1a aMIIepMeTpa-
BOJIbTMETPA).

ITaHOpaMHBIE N3MEPUTENIN AMIUIMTYAHO-4aCTOTHBIX XapaKTEPUCTHUK LIETIEH.

W3mepenune MonHOCTH curHainoB (B ToM yucie Ha CBY).

AHaM3 CHEKTpa CUTHAJOB (MOCJIEI0BATENbHBIM, TapaeIbHbIil aHAIN3, BBIYMCIUTEIbHbIE
aHAJINU3aTOPBI CIIEKTPA).
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W3mepenus B TENEKOMMYHHUKAIMOHHBIX CUCTEMaX C AJeKTpuueckuM kadeneM. Knaccudukanms
U3MEpEHUIl, n3MepseMble XapaKTepUCTUKHU, U3MEPUTEIbHAS TEXHUKA.

W3mepeHus B TeIeKOMMYHUKAIIMOHHBIX CHCTeMax ¢ onTuyeckuM kabenem. Knaccupuxanus
U3MEpEHUIl, U3MepseMble XapaKTepUCTHKHU, U3MEPUTEIbHAS TEXHUKA.

N3mepenuss B paaunoddUpHBIX TEJIEKOMMYHHKAlMOHHBIX cucTemax. Knaccudukanus
U3MEpEHUIl, n3MepsieMble XapaKTepUCTHKHU, U3MEPUTEIbHAS TEXHUKA.

ABTOMaTH3anus u3MepeHuit: Mukpomnpoieccopasie CU, nHGpOpManMOHHO-U3MEPUTEIBHBIE
CUCTEMBI.

MeTtponoruueckoe obOecneueHue wusmepenuin (MO). MeTpojdoruyeckue CIyxKObI
roCyJ1IapCTBEHHBIX OPraHOB YINpaBJIeHUS U opunuyeckux aui. Cocrtas, 3a1auu, TOJHOMOYUS
CITy k0.

OcHoBHbIe TON0KeHUST 3akoHA PD «O06 obecneyenum eauHcTBa u3MepeHuin». Cdeps
NEesTeIbHOCTH, B KOTOPBIX MPUMEHSETCS TOCyJapCTBEHHOE pPETyJHUpoBaHUE oOecreyeHus
equHcTBa M3Mmepenuit ('POEN).

dopMBbI TOCYAPCTBEHHOTO perynupoBaHus obecnedeHus equnctsa uamepenuit (IPOEN). Ux
KpaTKasl XapaKTepUCTHKA.

Cuctema nepenayuu pazmepoB eauani] OB padounm CU. DTanoHbl, MOBEPOYHBIE CXEMBI.
IToBepka u kammbposka CH.

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

. HOFpeLHHOCTI/I CpCACTB H3MepeHHﬁ, OCHOBHBIC U JOIMOJIHUTCIBHBIC, UX HOPMHUPOBAHUC.

[Toctpouts rpaduku 3aBUCUMOCTH a0COTIOTHOW U OTHOCUTEBHOMN MOTPEUTHOCTEH OT BETUIHHBI
U3MepseMoil IM(POBBIM U3MEPUTEIEM EMKOCTH AJisi mpubopa ¢ npexaenom mkansl 100 nd , B
MACMOPTHBIX JAaHHBIX KOTOPOro yKa3aHO, YTO OCHOBHAs IMOTPEIIHOCTb M3MEPEHUs HE
npesbimaer +1% +1 emp. KonndectBo pacuetHbix Touek rpadukoB 4 u Oosiee.

. O6paboTKa pe3ynbTaToOB NPSMBIX OJHOKPATHBIX H3MEPEHHIA.

HNmerorcs nBa uudpoBbix ammnepmerpa. llepBoiit ¢ npenenom mkansl 100 MA u
norpemuocteio  +1% =1 emp (enuHuna Milaaiero paspsaa koga). Bropoit — ¢ nmpeaenom
mkaibel 100 MA u kinaccom tounoctu 2,0. Kakue toku B nuanazone (0 — 100) MA nydrie
U3MEPSATH NIEPBBIM aMIIEPMETPOM, a KaKue — BTOPbIM ?

ITpaBmiia cyMMHpOBaHUS OIPELUIHOCTEN.

OnpenennuTs NOJHYIO NOTPEMIHOCTh U3MEPEHUS HAPSDKEHUS, €CJIM U3BECTHO, UTO U3MEPEHMS
npoBoauiuck npu temmeparype 50°C, BoapTMeTpoM ¢ npeaenom mkainsl 100 B, kmaccom
touHocTH 2.0. [Tokazanus BonsT™MeTpa 92,54 B. . U3 TexqokyMeHTauuu npudopa u3BeCTHO, YTO
HopManbHasa Ttemneparypa (20 +- 4)oC. JlonosHuTenpHas TeMmepaTypHasl NOTPEIIHOCTh
npubopa He MPEBBILIACT TOJIOBUHBI OCHOBHOW MPH U3MEHEHUHU TeMIepaTypsl Ha Kaxbie 20°C.
3anucatb pe3yJabTaT U3MEPEHUS.

O06paboTKa pe3yabTaTOB MHOTOKPATHBIX PaBHOTOYHBIX U3MEPEHUH.

IIpy MHOTOKpaTHBIX U3MEPEHUAX CUJIbI TOKA IIOJYUYEHBI CIEYIOIINE PE3YIIbTATHI:

20; 20.2; 20.4; 19.6; 19.8; 20; 19.8; 20.2; 18.0; 20 MA. 3anucatb pe3yiabTaT U3MEPEHUS TPU
noseputenbHo BepositHoctH PJI =0.95.

. O6paboTKa pe3ynbTaTOB KOCBEHHBIX H3MEPEHHIA.

H3mepsieMoe KOCBEHHBIM METOJIOM HampsbKeHHe ompenaensiercs Beipaxkenuem U=l * R1 * R2
/R3

B pesynbraTe npsameix u3MepeHud HupoBEIM OMMETpoM c mpenenaom mkansl 1000 Om  u
norpemHocTho +£1% + 1 emp moayueno, uto R1 =100 Om; R2 = 1000 Om; R3 =200

Om.

Amnepmerp kinacca TouHocTtd 0.5 ¢ npenenom uzmepenust 30 MA, mokasan 20 MA.
Onpenenuts pe3ynabTaT U aOCOMIOTHYIO MOTPEIIHOCTh M3MEPEHHUs HampsKEHUs. 3amnucarthb
pe3ysbTaT U3MEPEHHUS.

1.

9.1.4. Tembl J1a00paTOPHBIX PadoT

N3mepenue pazHoctu a3

CornacogaHa Ha noptane Ne 69582 17



H3mepenne peakTUBHBIX TapaMETPOB JEKTPUUECKUX LIeTIel PE30HAHCHBIMH METO/IaMHU.
[IprMeHeHue IeKTPOHHOTO ocuusuiorpada AJis UCCIEeIOBaHUs 3JEKTPUUECKUX CUTHAJIOB.
IToBepka cpeacTB U3BMEPEHUH.

Sl

9.1.5. IlpuMepHbIii NepeyeHb TeM 1Jisl pedpepaToB

N3mepenns B ONTOBOJIOKOHHBIX TEJIEKOMMYHHUKALUSAX.
W3mepeHus B TEJICKOMMYHHUKALUAX C DJICKTPUUECKUM KabeneMm.
W3mepenus B paano3(pUpHBIX TEIEKOMMYHHUKAIHSIX.
W3mepenus B CIIyTHUKOBBIX CUCTEMAX CBS3U.

W3mepenus B uu(poBOM TeJIEBEUIAHUN.

Nk W=

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliei caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTps uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamoctosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIET0 OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIIEKTPOHHOM
KypHaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3J10POBbSI U MHBAJIUJOB

Buapl 7onOMHUTENBLHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaroniuxcs

MaTepHaoB pe3yJabTaToOB 00yUYeHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyniecTBEHHO TMCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIPOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOIpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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