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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 4 cemecTtp Bcero EnnHunel

JlekumoHHbBIE 3aHITHUS 36 36 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 16 16 4acoB
CamocrositenpHas padbora 38 38 4acoB
ITonroroBka u caaya dK3aMeHa 36 36 qacoB
OO01mas Tpya0eMKOCTh 144 144 4acoB
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

DopMbI IPOMEKYTOUHOM aTTeCTAIUsA Cemectp
DK3aMeH 4

Tomck
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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. U3zydenune cnocoOoB 00pabOTKH pe3yabTaTOB U3MEPECHUM.

3. H3ydeHune cucTeMbl 00CCIICUCHHS €IMHCTBA U3MEPEHUM.

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® «O06 obecmeyenum enumHcTBa uU3MepeHuu» ot 26.06.2008 1. Nel(02-D3.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: http://pravo.gov.ru/proxy/ips/?docbody=&nd=102122832.

2. Adouckuit A.A., JIpskonoB B.Il. DnexTpoHHBIE HU3MEpEeHUS B HAHOTEXHOJOTHAX U
MukpoanekTponuke / [lox pen. npodeccopa B.I1. [IpsxonoBa. - M.:JIMK Ilpecc, 2012. - 688c. (Hamuuue
B Oubmmoreke TYCVYP - 30 ok3.).

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0Co0ust

1. Metposorusi U TeXHUYECKHE U3MEPCHUS: Y 4eOHO-METOAMUECKII KOMITJIEKT JIJIsi HAIpaBIIeHUs
11.03.02 / Oryanko B.®. — Tomck: 2018. YuebHOe MeToamdeckoe mocobre CamocTosTelbHas pabora
MuTH 11.03.02 unadoxkom PTD [DnexkrpoHHBIH pecypc]|]: — Pexum pgocrymna:
https://new.kcup.tusur.ru/library/metrologija-i-tehnicheskie-izmerenija-dlja-studentov-napravlenija-podgo
tovki-110302.

2. MeTtponorus ¥ TeXHUYECKHEe U3MEPEeHUs: Y UeOHO-METOAMYECKUN KOMIUIEKT Il HallpaBJICHUS
11.03.02 / Otuanko B.®. — Tomck: 2018. YuebHoe MeTonmueckoe mocodbue Jlab. paboThl mo
TUCIUTIINHAM METPOJIOTUYECKOTO mpoduns. [DIeKTpoHHBIH pecypc]: — Pexum nmocryma:
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
HHPOKOM PT® [OnNeKTpOHHBIU pecypc]: — Pexum gocTymna:
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.

2. OBC "HOpa#t": BUpTYyaabHbII YATATBHBIN 3271 YUeOHUKOB U YY€OHBIX ITOCOOHI OT aBTOPOB M3
Beaynux By3oB Poccun https://urait.ru.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrevyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyebnast aynuropusi: yueOHas ayJuTOpUs U1 IPOBEACHUS 3aHATHI JIGKIIMOHHOTO THIA, YuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHSATUM CEMUHApPCKOTO THIA, MOMEIIEHHE [JIs MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAIbHBIX
KOHCYJbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTaluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 208 ayz.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

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

JlaGopaTopusi METPOJIOTUU U U3MEPUTEIBHON TEXHUKH: yueOHasl ayquTOpUs I IPOBEICHUS
3aHATUM NPaKTUUECKOIo THUMA, yueOHas ayJuTOpHs sl IPOBEACHUS 3aHATUN 1abOpaTOPHOrO THUIIA;
634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 212 ayn.

Onucanue nMeroerocss 000pya0BaHus:

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

- Ocumtorpad mudposoit INSTEK;
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- I'eneparop curnanos tumna ['3 (2 mr.);

- I'eneparop curnanos tuma I'S (5 mt.);

- Hactotomep 1mudponoit U3-34;

- MunmuBonsT™MeTp B3-38 (2 mit.);

- U3meputens no6potHoctu E9-4;

- U3mepurens noopotHoctu E4-4;

- Usmepurens E12-1(A);

- U3mepurens E12-1;

- Hactoromep U3-44 (4 mt.);

- U3amepurens RLC (2 mit.);

- U3mepurens E7-21;

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

- Bonmer™meTp cepuu M (6 mmit.);

- MUcTouHuK nuTaHus TOCTOSTHHOTO TOKA (5 IIT.);

- UcTOuHUK nMUTaHKUS TTOCTOSTHHOTO TOKA MPOTPaMMHUPYEMBIi (2 IIT.);
- Marasun conpoTtusneHui (3 mr.);

- ["'anpBaHOMETD;

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

- ®azomeTtp cepuun D2 (4 mr.);

- 'eneparop-uactoromep AHP-1001;

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

- llenutens Hanpsokenns JAH-1;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTers.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNoKEHHBIC IO apecaM:

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

- 634045, Tomckas ob6nacts, r. Tomck, yn. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

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

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBareibHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPENOaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUEeM CiIyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
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JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaayn yueOHoM nHGOpMaIMU B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JUCIUTINHBI

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

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6imma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCUHUTLITUHBI KOMIIETEHIIUH
1 OcHOBBI METPOJIOTHH. OIIK-2 TecTtupoBanue [IpumepHBIil nepeyeHb
[TorpemHOCTH U3MEPEHU. TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
2 O6paboTKa pe3yabTaToB OIIK-2 KonTponpHas [IpumepHBIii TIepedeHb
W3MEPEHUI. pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 Metozsl 1 cpeicTBa OIIK-2 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
U3MEpEeHHs PU3HUECKUX pabora
BEJTMYNH. ABTOMATH3aLH Pedepar [IpumepHBbIi nEpeYEHb TEM
H3MEPEHHI. st pedepatoB
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
4 ObecrieueHne eMHCTBA OIIK-2 Jlaboparopuas Tembl 1a00paTOPHBIX padOT
U3MEpEHUIL. pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JUCHUITIIIMHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.

CornacoBaHa Ha noptane N2 70433

9.1.1. IIpuMepHbBIii NepeyeHb TECTOBBIX 3aJaHU

13




1. Yrto Takoe CpeaCcTBO UBMEPEHU:
a) TEXHUYECKOE CPEJCTBO , IpeIHAa3HAYCHHOE JJIs1 U3MEPEHHUI;
0) 2JIEKTPOHHOE TEXHUYECKOE CPEJICTBO;
B) TEXHHYECKOE CPEJACTBO HJIHM KOMIUIEKC TEXHHUYECKHX CPEACTB IJs 00pabOTKH
U3MEPUTENbHON HH(OpMaLIUK.
2. MeTtoaoM u3MepeHust Ha3bIBaeTCA:
a) COBOKYMHOCTh IIPUEMOB CPAaBHEHHUS NU3MEPSEMOM BETMUHMHEI C €€ eAMHULIEH;
0) COBOKYNHOCTh NPHUEMOB MCIIOJb30BAaHUS MPU U3MEPEHUU (U3UYECKOTO SIBICHHS, HA
KOTOPOM OCHOBAaHO U3MEPEHHE;
B) COBOKYMHOCTh JIE€HCTBUM MO 00ECNEYCHUIO B3aMMOJCHCTBHS CPEACTBA U3MEPEHHS C
00BEKTOM;
I') COBOKYITHOCTH JACHCTBUU IO TOCTHKEHUIO TPEOYEeMON TOYHOCTH U3MEPCHUM.
3. CucreMarnyeckasi HOrpeHoOCTb, 3TO:
a) MOTPEelHOCTh, KOTOpas OCTAeTCS HEU3MEHHOW MM 3aKOHOMEPHO HM3MEHSETCS NP
MOBTOPHBIX U3MEPEHHUAX OJHOU U TOMU K€ BETUUMHBI B OJJUHAKOBBIX YCIOBHSIX;
0) MOTpEelIHOCTh, BEIUYNHA KOTOPOU CYIIECTBEHHO MPEBOCXOJIUT BEJIWYUHY MOTPEIIHOCTH,
00YyCIIOBJICHHYIO YCIOBUSIMU SKCIIEPUMEHTA;
B) MIOTPELIHOCTh U3MEPEHUS, KOT/Ia U3MepsieMasl BeJIMUYMHA HE U3MEHSETCS] BO BpEMEHH;
T') IOTPEIIHOCTh, KOTOpPasi HE 3aBUCUT OT U3MEPSIEMON BEJTMUHHBI.
4. OcnoBHasg norpemHocts CU, 3T0:
a) norpemHocTs CU B peanbHBIX YCIOBUAX SKCIUTyaTallUH;
6) norpeurHocTh CU mpu HOPMAaNBHBIX YCIOBUIX SKCILTyaTallUy;
B) morpemntHocTh CH, BO3HMKAIOMIAs U3-3a U3MEHEHHS U3MEPSEMON BEJIMYMHBI BO BPEMEHH,
r) nmorpemHocth CH, Bo3HMKamas M3-3a BBIX0Ja KAKOW-TUOO BIHSAIONMICH BEIMYUHBI 32
HOpMaJIbHbIE TPAHUIIBL.
5. CmyyaiiHasi HOrpeuHOCTb, 3TO:
a) TIOTPENIHOCTh, KOTOPAast 3aBUCUT OT 3HAYEHUS (pa3Mepa) u3MepsieMoil BETUYHHBL;
0) HMOrpemHocTh, KOTOpas MpH MOBTOPHBIX U3MEPEHUSIX OJHON M TOW K€ BEIUUYUHBI B
OJIMHAKOBBIX YCIOBUSX MOKET U3MEHATHCS [0 BEJIMYMHE U 0 3HAKY;
B) MIOIPELIHOCTh U3MEPEHHs 00YCIOBIEHHAS U3MEHEHUEM U3MEPSIEMOI BEJIMYUHBI BO BPEMEHU;
I') HOTPEHIHOCTb, KOTOpas OCTaeTcs HEU3MEHHOW MM 3aKOHOMEPHO H3MEHSETCS Mpu
MOBTOPHBIX M3MEPEHUSAX OAHOM M TOM € BEIWYMHBI B OJMHAKOBBIX YCIOBHUSX.
6. JlononuutensbHas norpemHocts CU, 3T0:
a) morpemHocTh CU, Bo3HUKArOIIas W3-32 U3MEHEHUS U3MEPSEMOI BEJTMYMHBI BO BPEMEHHU;
0) morpemHocTh CU, BOo3HHMKaOMAs M3-3a BBIXOJa KAKOW-IMOO BIUSIOMICH BEIWUYHMHBI 3a
HOpMaJIbHbIE TPAHUIIBL;
B) norpemHoctTh CU py HOPMaNbHBIX YCIOBHIX HKCILUTyaTalUH;
r) norpemHocTh CHU B peasbHBIX YCIOBUAX SKCIUTyaTallUH.
7. JdononuuTtenbHasa norpemHocts CU, 3T0:
a) morpemHocTh CU, Bo3HUKArOIIas W3-32 U3MEHEHUS U3MEPSEMOI BEJTMYMHBI BO BPEMEHHU;
0) morpemHocTh CU, Bo3HMKaOMAs M3-3a BBIXOJa KAKOW-IMOO BIUSIONIECH BEIWUYHMHBI 3a
HOpMaJIbHbIE TPAHUIIBL;
B) norpemHocTh CU pu HOpMaNbHBIX YCIOBHIX SKCILTyaTalUH;
r) norpemHocTh CH B peasbHBIX YCIOBUSAX 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 uzmepennn emkoctu usmepuresb RLC kmacca tounoctu 2,0/0,5 ¢ mpeaenom nu3mMepeHus
160 n® nokazan 80 nd. OnpeneauTh NOrpeIHOCTh U3MEPEHNUS
a) 4 nd;
0) 1,6 n®d;
B) 2 n®d;
r) 3 nd.
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Uemy paBHa aOCOJIFOTHAS MOTPEIIHOCTh TUCKPETHOCTH MU(GPOBOTO U3MEPHUTEIIHFHOTO IprdOpa ¢
paspemaromiei crmocoOHOCThI0 AXKB:

a) AXKB;

6) AXkB/NG ;

B) AXkB/N12;

r) AXKB/2.

[Tpu n3mepennu pasHocTH (a3 curHanaoB (azomerp ¢ npeaenom mkaasl 180° mokazan 135°. U3
MacMOPTHBIX JaHHBIX MpUOOpPa U3BECTHO, YTO OCHOBHAS MOTPEIIHOCTh cocTaBiseT =1 % ot
npenena mkaisl = 1°. OnpeaenuTs NOTpelHOCTh U3MEPEHUS:

a) 1,8%

0) 2,8%

B) 2,35%

r) 2,5.

[Ipy KOCBEHHOM M3MEPEHUHU CONIPOTUBIIEHUS B COOTBETCTBHH ¢ 3akoHOM Oma R=U/I monyueno
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.

Ecnu npencront uzmeputs Hanpspkenue 220 B ¢ morpemHocTsio He npessimaromneit +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.

B yem cyTh pabGoThl CpeaCTB U3MEpPEHUS, MOCTPOCHHBIX MO METOAY YPaBHOBEIIMBAIOUIETO
npeoOpa3oBaHMUs:

a) MPOU3BOJUTCS CPaBHEHHUE MU3MEPSIEMON BEJIWYMHBI C U3BECTHONH 00pa3IOBOM BEIMYHHOM,
C0371aBaeMOM 11ETTbI0 0OpPaTHOM CBSI3U MPUOOPA;

0) mocnenoBaTedabHas JIMHEWKAa HM3MEPHUTEIbHBIX MpeoOpa3oBaTesel BBINOJHICT HaL
U3MepseMO BETMYMHOIN omnepanuu, HeOOXOAUMBIE JUIsl MONYYeHHs pe3yJibTaTa;

B) pe3yJbTaT U3MEPEHUS MOIyUYaloT IPH CIEeHUaIbHON MporpaMMHON 00paboTKe TUCKPETHBIX
BBIOOPOK M3MEPsEMOil BETMYUHBI .

Kaxk paGoTatotr nudpoBbie U3MEPUTENN PA3IUYHBIX (U3UYECKUX BEIUYUH , UCTIOJIb3YIOIINE
METO/] BpeMsI-UMITYJIbCHOTO IPpeoOpa3oBaHus:

a) u3MepsieMasi BeJIMUMHA NpeoOpa3yeTcsl B YaCTOTY CYETHBIX UMITYJIbCOB U MOJACUUTHIBACTCS
YHCJIO 3TUX UMITYJIbCOB, BOILIEIINX B U3BECTHBIN MHTEPBAJl BPEMEHH;

0) u3MepseMas BeJIUYMHA MpeolOpas3yeTcs B MHTEPBAT BPEMEHH, HHTEPBAJ 3aIOJHSICTCS
BBICOKOCTAOMJIbHBIMH CYETHBIMU UMITYJIbCAMU, YUCIIO KOTOPBIX MOACUNUTHIBACTCS;

B) U3MepsiemMasi BeJIMYnHa npeoldpas3yercs B JUIMTEIbHOCTh UMITYJILCOB U MOJACYUTHIBAECTCS YHCIIO
ATUX UMIYJHCOB, BOUIEAIINX B U3BECTHBIN HHTEPBAJI BPEMEHHU.

biok B cTpykTypHO#t cxeme mudpoBoro usmeputenpHoro npudopa (LIUII), onpenenstommii ero
CYIIHOCTb Ha3bIBAETCS:

a) YCTPOMCTBOM YIIpaBJICHUS;

0) nupPOBBEIM OTCUECTHBIM YCTPOHCTBOM;

B) aHaJIOTO-IIM(POBBIM MPeoOpazoBaTeeM;

T') YCTPOMCTBOM CpaBHCHHSI.

PeduexTomeTp:

a) ompeJeNsieT XapaKTePUCTUKHU JPKUTTEPA B TEJIEKOMMYHHUKALUSAX;

0) ompenenseT pacCTOSIHUE 0 HEOJHOPOIHOCTEH M BUJ HEOJHOPOTHOCTEH B KaOEIbHBIX
TEJIEeKOMMYHUKALIUAX;

B) OIpEENsieT XapaKTePUCTUKU MOAYJISILIMYA CUTHAJIOB B P03 (UPHBIX TEIEKOMMYHHUKAIIMSX;
T) onpeaesieT BeTMUYUHy TpaduKa B TEIEKOMMYHUKALIHSAX.

[Tpuntun aeiicTBUs nUPpPOBOro yacToroMepa:

a) MoJicueT MOMEHTOB IepPEeX0/ia U3MEPSAEMOro CUTHajla Yepe3 HOJIb 3a U3BECTHBIN MHTEPBaJ
BpPEMEHU;

CornacoBaHa Ha noptane Ne 70433 15



19.

20.

N —

Nownkw

10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.

27

Cornaco

0) BBIZIENICHUE KOJe0aTeIbHOU cucTeMor ((pUIBTPOM) MEPBOM TapMOHUKHU MpeoOpa3oBaHUs
®dypbe OT U3MEPSIEMOT0 CUTHAJIA;

B) MOJICUET YKCIIa IEPUOIOB U3MEPSIEMOTr0 CUTHAJIA 32 U3BECTHBIM HHTEPBAJl BPEMEHH.

[ToBepka pabounx CU, 3t0:

a)COBOKYIHOCTh OIEpaluii, BHIMOJHAEMBIX C LEJNbI0O NOATBEpPkKIEeHUs cooTBeTcTBUs CU
METPOJIOTHYECKUM TPEeOOBaHUSIM;

0) COBOKYITHOCTb OIEpallyii, BBIMOIHIEMBIX C LEIbI0 ONPEIeICHHs AeHCTBUTENbHBIX 3HAUCHHH
MeTpoJornueckux xapakrepuctuk CU;

B) COBOKYMHOCTb OIEpaluii, BEIMOJTHAEMBIX C LI€JIbI0 MOATBEpkKAeHUs cooTBeTcTBUs CU
TpeOOBaHUSM TEXHUYECKUX PETJIaMEHTOB.

B cdepax rocymapctBeHHOTO peryiaupoBaHus obOecrneueHus enquHcTBa usmepennii (IPOEN)
MOTYT MPUMEHSTHCS:

a) Tonpko CU , mpomrenime moBepKy;

0) Tonpko CU, mpomeamme KanuOpoBKYy;

B) CU, npomurenime win moBepKy, WIN KaTUOPOBKY;

r) CHU, mpomeamue nponeaypy YTBEpKIACHUS TUTIA.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Knaccudukanus usmepenuii. I3amepenust npsimple, KOCBEHHbBIE, COBMECTHBIE I COBOKYITHBIE.
Knaccudukanus metonoB usmepenus ®B. MeTon HenmocpeICTBEHHOW OLEHKH U METOX
CpaBHEHHUs C MEpOH.
Knaccudukarus cpencts usmepenuii. Ix xapakTepucTUKH.
Knaccugukarus norpemrHoctei.

CucrteMaTHuecKue MorpemHocTd. MeToabl 0OHApyKEeHUs, METO/Ibl UCKITIOUEHHUS.

CrnyuaiiHble IOTPEIIHOCTH. 3aKOHBI PACIPEEIICHUS, TOUEUHbIE OLIEHKH.

CraTtucTudyeckue OLEHKHM CIydyallHbIX NorpemHocreid. OmnpeneneHue TOBEPUTEIbHOTO
UHTEpBaja MOrPEeIIHOCTEH.

[IpaBuna cyMMUPOBAaHUS MOTPEIIHOCTEH (HEUCKIIOUEHHBIE OCTATKM CUCTEMAaTHYECKUX
MOTPEIIHOCTEN U CIIy4alHbIE IOIPEIIHOCTH).

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

Omnpenenenue pe3ysibTaTa v MOrPEIIHOCTH KOCBEHHBIX U3MEPEHUN.

O06paboTKa pe3yabTaToOB NPSMBIX MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHUI.

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

BonbT™MeTphl IOCTOSHHOTO HanpspkeHus. KoMeHncaTopsl.

BonbrmeTprl nepemenHoro Hanpsbkenus. Knaccupukanus. O000ImEHHBIE CTPYKTYPHBIE CXEMBI.
Bunel nerextopos.

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

[TudpoBbie BOIBTMETPHI, HCHOIB3YIOIIUE METO]T IBOHOTO HHTETPUPOBAHMUS.

[{udpoBbie HHTErPUPYIOIIKE BOIBTMETPHI (C YaCTOTHO UMITYJICHBIM IIPe00pa30oBaHUEM).
[{udpoBbie BOIBTMETPHI YPAaBHOBEIINBAIOIIETO TPeoOpa3oBaHusl.

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

Ocuusutorpadguueckiue METO bl U3MEPEHUs MapaMeTpoB curHanoB. [lorpenHocTy u3MepeHuii.
[Tudpossie 3anoMuHaromue ocuuiorpagsl. CTpoOOCKOMUYECKHE OCHMILIOrpadBbl.

[Tudpossie yacToToMepbl. MI3MepeHrne BpeMEHHBIX HHTEPBAJIOB.

[Tudpossie pazoMeTphl ¢ BpeMsi- UMITYJIbCHBIM IPE0Opa30BaHUEM.

MocToBble METOIbI H3MEPEHUs MapaMeTpoB neneid. Buasl moctoB. x ocobennoctu. Obnactu
IIPUMEHEHUS.

[TudpoBbie U3MEPUTENH MApaMETPOB IieTel (¢ IpeaBapuTeIbHBIM Mpeo0pa3oBaHUEM TapaMeTpa
B HaNpsHKEHUE, C BPeMSA-UMITYJIbCHBIM ITPeoOpa3oBaHueM, ¢ IPUMEHEHUEM METO/1a aMIIepMeTpa-
BOJIbTMETPA).
. [TaHOpaMHbIE U3MEPUTEIH AMIIJIUTYJHO-4aCTOTHBIX XapaKTEPUCTUK LIENIEN.
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N3mepenne MomHoCTH cCUTrHaIoB (B ToM uncie Ha CBY).

AHanu3 CHeKTpa CUTHAJIOB (MOCIENOBATENbHBIN, MapaiaeabHbIi aHaIN3, BEIYUCIUTEIbHbIE
aHaJM3aToOPHI CIIEKTPA).

W3mepeHus B TENEKOMMYHHUKAIMOHHBIX CUCTEMaX C AJeKTpuueckuM kadeneM. Knaccudukanms
U3MEpEHUIl, U3MepseMble XapaKTePUCTHKHU, U3MEPUTEIbHA TEXHUKA.

W3mepeHus B TeIEKOMMYHUKAIIMOHHBIX CHCTeMax ¢ onTuyeckuM kabenem. Knaccupuxanus
U3MEpEHUIl, U3MepsieMble XapaKTepUCTUKHU, U3MEPUTEIbHAS TEXHUKA.

U3mepenuss B paaunoddUpHBIX TEJIEKOMMYHHKAlMOHHBIX cucTemax. Krnaccudukanus
U3MEpEHUIl, U3MepseMble XapaKTepUCTHKHU, U3MEPUTEIbHAS TEXHUKA.

ABTOMaTH3anus u3MepeHuit: Mukpomnpoieccopasie CU, nHpOpManmOHHO-U3MEPUTEIBHBIE
CUCTEMBI.

Metponoruueckoe obOecneueHue wusmepenuin (MO). MeTpojmoruueckue CIyxKObI
roCyJ1IapCTBEHHBIX OPraHOB YINpaBJICHUS U opuauydeckux aui. Cocrtas, 3a1auu, TOJTHOMOYUS
CITy k0.

OcHoBHbIe TON0KeHUST 3akoHA PD «O06 obecneyenuum eauHcTBa u3MepeHuin». Cdeps
JIeSTEeIbHOCTH, B KOTOPBIX MPUMEHSETCS TOCYyJapCTBEHHOE pETyJUpoBaHUE oOecreyeHus
equacTBa u3Mmepenuit ('POEN).

dopMBbI TOCYAPCTBEHHOTO peryinupoBaHus obecnedeHus eauncTsa usmepenuit (IPOEN). x
KpaTKasl XapaKTepUCTHKa.

Cuctema nepenauu pazmepon eauani] OB padounm CU. DTanoHbl, MOBEPOUHBIE CXEMBI.
[ToBepka u kammbposka CH.

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

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

[Toctpouth rpaduku 3aBUCUMOCTH a0COTIOTHOW U OTHOCUTEIBHOMN 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 rpaduxoB 4 u Oosiee.

. O6paboTKa pe3yNbTaToOB NPSMBIX OJHOKPATHBIX H3MEPEHHIA.

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

ITpaBmiia cyMMHpOBaHUS OIPELUIHOCTEN.

OnpenennuTs NOJHYIO NOTPEMIHOCTh U3MEPEHUS HAPSDKEHUS, €CIIM U3BECTHO, UTO U3MEPEHUS
nposoauiuck npu temmeparype 50°C, BoapTMeTpoM ¢ npeaenom mkansl 100 B, kmaccom
touHocTH 2.0. [Tokazanus BonsT™MeTpa 92,54 B. . U3 TexqokyMeHTauuu npudopa u3BeCTHO, YTO
HopManbHasa Ttemneparypa (20 +- 4)oC. JlonosHuTenbHas TeMmepaTypHasl MOTPEIIHOCTh
npubopa He MPEBBIIACT TOJIOBUHBI OCHOBHOW MPH U3MEHEHUHU TeMIepaTypsl Ha Kaxbie 20°C.
3anucatrb 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 pe3ynabTaT U3MEPEHUS IPU
noseputenbHo BepositHoctH PJI =0.95.

. O6paboTKa pe3yNbTaTOB KOCBEHHBIX H3MEPEHHIA.

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

B pesynbraTe npsameix u3MepeHudd HuGpoBEIM OMMETpoM c mpenenaom mkansl 1000 Om  u
norpemHoctho  +£1% + 1 emp monyueno, 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.
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9.1.4. Tembl 1a00paTOPHBIX padoOT

W3mepenue paznoctu a3

N3mepenne peakTUBHBIX MApaMETPOB JIEKTPUUECKUX LIETIEH Pe30HaHCHBIMU METOAAMHU.
[TpuMmeHeHue IeKTPOHHOTO ocuuyuiorpada A UCCIEeTOBaHUS SJIEKTPUUECKUX CUTHAIOB.
[ToBepka cpeicTB U3MEPEHUI.

b

9.1.5. IlpuMepHBbIii epedyeHb TeM 1J1s1 pedepaTos

N3mepenns B ONTOBOJIOKOHHBIX TEJIEKOMMYHHUKALIHASX.
M3MepeHus B TEJICKOMMYHUKALUAX C JICKTPUIECKUM KabeneMm.
N3mepenus B paauod3GUpHbIX TEIEKOMMYHUKAIMSIX.
W3mepenns B CIyTHUKOBBIX CHCTEMAX CBSI3U.

W3mepenus B unpoBOM TEJIEBEUIAHNH.

NhEWD =

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, Mperoiaraloiie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOJTHEHHE KOHTPOIbHBIX MEPOMPUSATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IIJIaHOM.

B npouiecce nzydeHus: TUCUUILTAHBI ISl Ty4YIIETO OCBOSHUS MaTepHaia HeoOX0AUMO PeryspHO
oOpamaTbCcss K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke O0IIETOCTYTHBIMH HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3IUYHBIM aCHEKTaM
y4eOHOW AMCUUILTHHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Mays
WHANBHUAYATBHOTO TMOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOTO COCTAaBUThH Te3UChl. OCBOMB MaTepua, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUEHHOE, OTBEUANTE HA MPEI0KEHHBIE BOIIPOCHI.

CTyaeHThl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUHU, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuuniarHe MOTYT MPOBOJIUTHCA JOMOIHHUTEIbHBIEC 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B 3JIEKTPOHHOM Kypce / 3IEKTPOHHOM
KypHAaJIe Mo TUCIUILINHE.

9.3. TpeﬁoBaHnﬂ K OICHOYHBIM MaTE€pHaJIaM AJid JUll ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nui ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB

Buasl 1o0MOIHUTENBHBIX OLICHOYHBIX DopMBbI KOHTPOJISL U OLIEHKHU

Kareropuu obyuaromuxcs

MaTepuaioB PE3yJIbTaTOB O0YUYCHUS
C HapyleHusIMH cIyxa TecTbl, MUCHEMEHHBIE [IpenmyriecTBEHHO MUCHMEHHAS
CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI IIpoOBEpKa
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI
C HapylIeHUSAMU 3pEHUs CobecenoBanue 1Mo BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOoC 0 TEPMUHAM poBepKa (MHAWBUYATBHO)
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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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