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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHue y CTyASHTOB NMPO(ECCUOHANBHBIX KOMIETCHIUM, CBI3aHHBIX C YMEHHEM
MIPOBOJIUTh TEXHUYECKHUE M3MEPECHHS (PU3HUECKUX BEIMUYWH, aHATH3UPOBATh PE3YJIbTAThl TEXHHUYECKUX
W3MEPEHHI U UCITOJIb30BaTh MTOJYUYECHHbIE 3HAHUS ISl YCIEITHOM AEATEIbHOCTH Ha IPOU3BOJICTBE.

1.2. 3agauy AUCHUILIUHBI

1. W3yueHne Te€OPETUUECKUX OCHOB METPOJIOTHH, IMOJ0KECHUN TEOPHH MOTPEITHOCTEN, ClTIOCOO0B
00paboTKHU Pe3yJIbTaTOB U3MEPECHUI.

2. M3yueHne COBpEMEHHBIX METO/IOB U CPEACTB U3MEPEHHUS (PU3HMUECKUX BEIUYUH.

3. H3ydeHue cucTeMbl 00CCTICUCHHS €IMHCTBA U3MEPECHUM.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monayne qucuuiuine: Moaynb GpyHIaMeHTaIbHON MH)XEeHEepHOH noarotoBku (general hard skills —
GHS).

HNunexce nuctumaunel: b1.0.02.07.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
Komnerenuus
KOMITETCHIIUH JTUCLUTIIINHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-2. Cniocoben OIIK-2.1. 3HaeT OCHOBHBIE 3HaeT OCHOBBI METPOJIOTHH, 00PaOOTKH
CaMOCTOSITEJIBHO MPUHLUIIBI IPOBEICHUS SKCIEPUMEHTAIIbHBIX JAHHBIX U TEXHUYECKUX
MIPOBOJIUTH AKCIIEPUMEHTAIIbHBIX HU3MEPEHUI.
AKCIIEPUMEHTAIbHbIE UCCIIEA0BaHUI 1
UCCJIE0BAHUS U HCII0JIb30BAaHUs OCHOBHBIX

HCIIOJIb30BATh OCHOBHBIC (IIPUEMOB O6pa6OTKI/I u
IMIPpHUECMbI O6pa6OTKI/I u MMPEACTaBJIICHUS ITOJTYYCHHBIX

Ipe/ICTaBICHUS JTAHHBIX
IOJTyYCHHBIX TaHHbBIX OIIK-2.2. YMeeT BoIOMpaTh | YMeeT BBIOMpPATh CPEICTBA U METOBI
3P PEKTUBHYIO METOAUKY M3MEPEHUs IS IPOBEICHUS DKCIIEPUMEHTA,
HKCIIEPUMEHTATBHBIX yMeeT MPOBOJUTH TEXHUUECKUE U3MEPEHHS
UCCIIEI0BaHHUN (bu3nUeCKUX BETUUNH

OIIK-2.3. Bnaneet HaBbikamu |Briazneer HaBbIKaMH 9KCIIEPUMEHTAILHOTO
MIPOBECHUS OTIpe/ieNIEHUs] XapaKTEPUCTUK U IapaMeTpoB
AKCIEPUMEHTAIbHBIX Pa3IMYHBIX AJIEKTPOHHBIX TPUOOPOB,
UCCIIeIOBaHMM, 00paboTKU U |MeToAaMHu 00pabOTKU Pe3yJIbTaTOB U OLIEHKU
MPEJICTABICHUS TOJIYYEHHBIX |MOIPEUIHOCTH U3MEPEHHH.

JAHHBIX

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-7. Criocoben IIK-7.1. 3HaeT OCHOBHEIE 3HaeT CTaHAapThl U METOJIMKH U3MEPEHUN B

OpraHU30BbIBATH CTaH/apThI 1O 00J1aCTH [IPOU3BOJICTBA MAaTEPUATIOB U

METPOJIOTHYECKOe METPOJIOTHYECKOMY AJIEKTPOHHBIX CPE/CTB

oOecrnieueHue o0ecrneyeHn o U31eauil

MPOU3BOJCTBA AIEKTPOHHOU TEXHHUKHU

MaTepHuaioB U usfenuil  |[1K-7.2. YMeeT OpoBOIUTh YMeeT npoBOAUTH UBMEPEHUS B

OJICKTPOHHOM TEXHUKU  |p3MepeHMsl B COOTBETCTBUHU CO | COOTBETCTBHH CO CTAHAAPTAMH B 00JIACTH
CTaHJapTaMHU MIPOU3BOJCTBA MAaTEPHAIIOB U 3JEKTPOHHBIX

CpencTB

[1K-7.3. Bnaneer HaBelkamu | BnayneeT HaBbikaMu paOoThl HA CTAHAAPTHOM
paboThI HAa CTaHAAPTHOM U3MEPUTEIIBHOM 000py1I0BaHUU B 00JIACTH
U3MEPUTEIBHOM IIPOU3BOJCTBA MaTEPUAJIOB U 3JIEKTPOHHBIX
00opyaoBaHUU CpEeICTB

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAAM YU4SOHOM JIeITeIbHOCTH

Beero |Cemectpsl
4acoB |5 cemecTp

Bunbl yueOHOI nesTeIbHOCTH

KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejieM, BCero 70 70
JIeKk1IMOHHBIE 3aHATUSA 36 36
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHblie 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4alOIINXCsH, B T.4. KOHTAKTHasI 38 38
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka Kk TECTUPOBAHUIO 7 7
[ToaroToBka K KOHTPOJIBHOM paboTe 8 8
[ToaroroBka k mabopaTopHoit paboTe, HAaMKCaHUE OTYETa 7 7
Hanucanue otdera no naboparopHoii padbote 10 10
[ToaroToBka Kk 3amuTe oTyeTa 1o JabopaTopHO padboTe 6 6
IHoaroroBka u caavya 3K3aMeHa 36 36
OO0mas TpyaoeMKOCTh (B Yacax) 144 144
Oo0mas TpyroeMkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJIbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

HasBanus paznenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. Bcer(é 1acos dopmupyembie
JTUCIUILTUHBI 3aH., 4| 3aH., 4 | pab. |pab., u (6e3 KOMIIETEHIINU
9K3aMEHA)
S cemecTp
1 OcHOBBI METPOJIOTHH. 4 2 - 2 8 OIIK-2, [IK-7
ITorpemuocT U3MepeHuN.
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2 O6paboTKa pe3yabTaToB 12 14 - 10 36 OIIK-2, TIK-7
WU3MEPCHUIA
3 OCHOBBI METPOJIOTUYECKOTO 4 - 2 6 12 OIIK-2, ITK-7
obecrieueHus
4 MeToibl M CPENICTBA U3MEPEHUS 16 2 14 20 52 OIIK-2, TIK-7
(bU3NYECKUX BETUYHH.
ABTOMaTH3AIUS U3MEPECHUIA.

Uroro 3a cemectp| 36 18 16 38 108

Utoro| 36 18 16 38 108

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIIHUSIM) PUBEICHO B Ta0iHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCHUTUINHBI (B T.Y. IO JCKIHSIM)

HaszBanus pasnenos
(TeM) TUCIMIUTAHBI

Coneprxanue pasiesioB (TeM) TUCIUTITAHBI
(B T.4. IO JICKITUSIM)

TpynoemkocTb
(JIeKITMOHHBIS
3aHATHSA), U

dopmupyembie
KOMIIETEHIINH

S cemecTp

1 OcHoBBI
METPOJIOTHH.
[TorpemHocTn
U3MEPECHUM.

OCHOBHBIE NIOHATHUS, TEPMUHBI U
OIIpeCIICHUS] METPOJIOTHUH.

Cuctema enuHuUI] PU3HMUECKUX BEITUYHH
(®B).

Knaccudukanum BUI0B U3MEPEHHUH,
METO0B U cpeacTB usmepenunii (CH1).
OCHOBHBIE METPOJIOTHUYECKUE
xapakrepuctuku CH.

OCHOBBI TEOPUH MTOTPELIHOCTEH.
Knaccudukanus norpemnocreii. [Ipasuna
CYMMUPOBAaHUS NOTPELIHOCTEH.
[IpaBuia nmpencraBieHus pe3yibTara
U3MEpEHUS.

OIIK-2, TTK-7

Htoro

2 O6paboTka
pE3yJIbTAaTOB
U3MEPEHUU

[IpaBuna cyMMHPOBaHUS MOTPEIIHOCTEH.
O06paboTka pe3yabTaToOB MPSIMBIX
OJTHOKPATHBIX TEXHUUECKUX U3MEPEHUH.
Hopmuposanue ocHOBHOU U
JONOJHUTENbHOU norpemnocteit CHU.
O06paboTka pe3yabTaTOB MHOTOKPATHBIX
PaBHOTOYHBIX U3MEPEHUII.

O06paboTka pe3yabTaTOB KOCBEHHBIX
U3MEPEHU.

12

OIIK-2, ITIK-7

HUroro

12
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3 OcHOBEI OcCHOBHBIC IIOHITHUS U 33249 4 OIIK-2, IIK-7
METPOJIOTMYECKOT 0 METPOJIOrHYECKOro 00eceueHu .
o0ecrnieyeHus OcHoBHbl€ N0J10XKeHUS 3akoHa PD «O0
o0ecrieYeHNY eIMHCTBA U3MEPEHUIN.
Cucrema BocnipousBeneHus equnul OB u
nepeayu UX pa3Mepa BCEM CpeCTBaM
U3MEPEHUM.
OTaJIOHBI, BUIBI TaJ0HOB.
[Toepka u kanubpoBka CU. [loBepounsie
CXEMbI U METOJAMKHU MTOBEPKHU.
['ocynapcTBeHHBIN METPOIOTHUECKUIA
HaI30p.
Hroro 4
4 Metoabl u cpeactBa | OOOOIICHHBIE CTPYKTYPHBIE CXEMBbI 16 OIIK-2, ITK-7
HU3MEPEHUS M3MEPUTENBbHBIX TPUOOPOB.
¢busnueckux BenuuuH. |[Ipuniune nocrpoenus nuudpossix CH.
ABTOMaTH3aLUA Meroabl u cpencTBa U3MEpPEHUs
WU3MEPEHUI. HaIpsKEHUs1, TOKa U MOIIHOCTU. 3Mepenue
napameTpos nemnei. Mccnenoanue hopmbl
curnana. Ocuumiorpadudeckue H3MEpEHUs.
N3mepenune 4acToThl, UHTEPBAIOB BPEMEHU
1 ($azoBOro ciBUra. ABTOMaTU3aUs
U3MEPECHUM.
NudopmaninoHHO-U3MEPUTENbHBIE
CUCTEMBI.
Hroro 16
Hroro 3a cemectp 36
Hroro 36
5.3. IIpakTH4yeckune 3aHATHSA (CEMHHAPBI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB)
Ha3Banus paznenon HanmeHnoBaHue npakTHUECKUX T dopmupyemble
(Tem) AMCUMITITUHBI 3aHSTHI (CEMHUHAPOB) PYAOEMEOCTE, | KOMIIETEHLINHI
S cemecTp
1 OcHoBBI MeTpoOrun. | MeToabl U3MEpPEHHIA. OIIK-2, ITK-7

[TorpemnocTn
WU3MEPEHUI.

MeTtoanuecKkue CUCTEMATHYECKHE
MOTPEUTHOCTH.
BBenenue nonpaBok.

Hroro
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2 O6paboTtka [TorpemrHocT cpecTB U3MEPEHUH. 2 OIIK-2, ITIK-7
pe3y/IbTaToB U3MEPEHHH |[IpaBuiia CyMMUPOBAHMS 4 OIIK-2, ITK-7
norpentHocTeit. O6paboTka
PE3yNbTATOB MPSMBIX OJTHOKPATHBIX
U3MEpPEHHUI.
CrnyualiHble IOTPELIHOCTH. 4 OIIK-2, [IK-7
O06paboTka pe3yabTaToB
MHOTOKPaTHBIX PAaBHOTOYHBIX
U3MEPECHUM.
O0paboTka pe3yIbTaTOB KOCBEHHBIX 4 OIIK-2, ITIK-7
U3MEPEHUM.
Hroro 14
4 Mertoapb! U cpeacTBa Meroas! U cpencTBa U3MEpeHUs 2 OIIK-2, [IK-7
u3MepeHus: GU3NYeCKuX |(QU3NUECKUX BEIUYUH.
BEJIMYUH. ABTOMAaTH3aIMS U3MEPECHHI.
ABTOMaTH3a1HA
U3MEPECHUM. Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlaGopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HazBanus pasnenos (Tem) HaunmenoBanue 1a00paTopHbIX T dopmupyembie
TUCIIUILINHEL pabot PYOCMKOCTD, 1 KOMIIETEHIINU
S cemecTp
3 OcHOBBI [ToBepka cpencTs usmepeHuit 2 OIIK-2, I1IK-7
METPOJIOTHYECKOTO
06e£)nequH51 Hroro 2
4 Metozpl U cpecTBa [IpruMmeneHnne yHUBEpCaIbHOTO 4 OIIK-2, ITK-7
n3MepeHus Gu3nUeckux  |ociuuiorpada s n3MepeHus
BEJIMYMH. ABTOMATH3allUsl |IapaMeTPOB CUTHAJIOB
M3MEPEHHIL. H3mepenue conpoTUBICHUN Ha 4 OIIK-2
MOCTOSTHHOM TOKE
Uccnenosanue mudpoBoro 4 OIIK-2, IIK-7
BOJIETMETPA C BPEMSI-UMITYJILCHBIM
npeoOpa3oBaHUEM
Mertobl U CpeACTBAa U3MEPEHUS 2 OIIK-2, ITK-7
paszHoctu (a3
Hroro 14
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

Buaer caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETEHIIMU TIPEICTABIICHBI B

Tabnuie 5.6.

5.6. CamocTosiTeqbHasi padoTa

Tabmuua 5.6. — Buasl caMoCTOSTENbHON paObOTHl, TPYJ0EMKOCTh U (JOPMHUPYEMBbIE KOMITETEHIINN
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Hasanus pasnenoB | Bunbsl camoctosrensHol | TpynoemMkocTs, | PopMupyemble
@DOpMBI KOHTPOJIA
(Tem) TUCUUTUTAHBI paboTsl q KOMIETECHLINU
5 cemecTp
1 OcHOBBI IToaroroska k 2 OIIK-2, [IK-7 TectupoBanue
METPOJIOTHH. TECTUPOBAHUIO
ITorpemnocTn
U3MEPECHUM. Hroro 2
2 O6paboTka [ToaroroBka k 2 OIIK-2, [IK-7 TectupoBanue
pe3yJIbTaTOB TECTUPOBAHUIO
M3MEPeHUH [ToaroroBka k 8 OIIK-2, IIK-7 KontponbHas
KOHTPOJIBHOU paboTe paborta
Hroro 10
3 OcHOBHI [MonroroBka k 1 OIIK-2, TIK-7 JIaGoparopHas
METPOJIOTHYECKOTO  |JlabopaTopHoii paboTe, paborta
oOecrnieyeHus HanycaHue oT4eTa
Hammcanwne oTyera 1o 2 OIIK-2, TIK-7 Otuer no
nabopaTopHoi pabore nabopaTopHOI
pabote
ITogroroska k 1 OIIK-2, [IK-7 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 3amure 2 OIIK-2, IIK-7 |3ammura oT4era 1o
oTyeTa 1o nabopaTopHOi
nabopatopHoi pabore pabote
Hroro 6
4 Mertons! u cpeactsa |[loaroroska k 6 OIIK-2, [IK-7 JIaGopatopHas
U3MEPEHUS nabopatopHoit padore, paborta
(bu3NYECKUX BETMYHH. | HAMCAHUE OTYETa
ABTOMATH3ALHA Hanucanue ordera 1o 8 OIIK-2, [TK-7 Otuer 110
M3MEPCHUH. nabopatopHoi pabore nabopaTopHOI
pabote
TloaroroBka x 2 OIIK-2, TIK-7 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 3amure 4 OIIK-2, IIK-7 |3ammuTa oTyera 1mo
oTyeTa 1o 1abopaToOpHOit
nabopaTopHoii paboTte pabote
Hroro 20
Hroro 3a cemectp 38
[ToaroroBka u cnaua 36 DK3aMeH
JK3aMeHa
Hroro 74

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,

M BUI0B 3aHATHH

CooTBeTcTBHE KOMIETEHINH, GOPMUPYEMBIX MPU U3YUECHUU NUCIUIUIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHITUH
Bunet yaeOHOM NesTeIbHOCTH
dopmupyemsle
Jlek. | Ilpak. | Jla6. | Cam. ®opMBbI KOHTPOJIA
KOMITETCHITHT
3aH. 3aH. pab. | pa0.
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OIIK-2 + + + + |3ammra oTtuyeTa 1o yrabopaTopHoii padoTe,
KonTponbnas pabora, Jlaboparopuas pabdora,
Otuyet no nabopaTopHo# padoTe,
TectupoBanue, Jk3aMeH

ITK-7 + + + +  |3ammra oT4era 1o sabopaTopHoil paboTe,
Kontponbnas padota, JlabopaTropnas padoTa,
Otuet no nabopaTopHO# padoTe,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucremMa isi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHKH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tab6muua 6.1 — bambHbIEe OLlEHKH

MaxkcumanbHbIN MakcumanbHbII MaxcumaibHELl
DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 6amn 3a mepuoj Oau 32 nepuon Beero 3a
Hayana cemectpa | mexay KT u 2KT mesxay 2KT n na cemectp
KOHEI[ cemMecTpa
S cemecTp
3ammra oT4eTa 1mo 5 5 5 15
nabopaTopHoi paboTe
KoHTtposnbHas padota 5 5 5 15
Jlaboparopnas pabota 5 5 5 15
TectupoBanue 5 5 5 15
Otuer o nabopatopHoit 0 5 5 10
pabote
DK3aMeH 30
Hrtoro makcumym 3a 20 25 25 100
epuo.I
Hapacratomum utorom 20 45 70 100
6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[TepecueT 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B TabmuIe 6.2.
Tabnuma 6.2 — Ilepecuer 6aI0B B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannbl Ha naTy TEKyIIero KOHTPOIS Onenka
> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbpHOI cymMMbl OaiioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM cyMMBI O6aIoB Ha naty TK 3
< 60% ot MakcuMainbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[lepecuer cyMMBbI 0a/IOB B TPAJIUIIMOHHYIO M MEXIYHAPOJAHYIO OLIEHKY MPEJACTAaBIICH B TaOIUIIE
6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Metposorust u panuousMepenus : YueOuuk ais By3oB / B. . Hedenos [u ap.] ; pen. : B. U.
Hedenos. - 2-e uzn., nepepad. - M. : Beicmas mkoina, 2006. - 525 c.: (manuuune B 6ubnmorexe TYCVYP -
48 9K3.).

2. Metpousorus u paauousmepenus : YdyebHoe nocodue mis By3os / b. B. J[opsimun. - M. :
Academia, 2005. - 296 c. (manunuue B Oubiamorexe TYCYP - 30 5k3.).

3. Boueros, A. C. MeTpoJiorusi 1 u3MepuTelibHasi TEXHUKA: 3JIEKTPOHHbIE CPEJICTBA U3MEPEHUN
ANIEKTPUUECKUX BEIWUYHH : yuyeOHoe mocobue mis By3oB / A. C. Boneros, JI. C. He3naxun, E. A.
CrenanoBa. — Mocksa : U3narensctBo IOpaiit, 2022. — 103 c. [DnexkTpoHHbIH pecypc]: — Pexum
nocrtyma: https://urait.ru/bcode/492152.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Jlemuuna E.C., HoBuukuit I1.B. Dnektpuueckue usMepeHus (U3MUECKUX BEIUYUH
(u3mepuTtenbHble IpeodpazoBatenu) — JI.: Dnexkrpoaromusaar, 1983.-320 c. (Hanuuue B 6ubIMOTEKE
TYCVYP - 15 3k3.).

2. U3mepenue snekTpuyeckux u Hesnekrpuueckux Benuuus/ Ilox pen. H.H.EBtuxuesa. — M.:
Oueproaromuzaat, 1990. -349 c. (nanuuue B Oubnuorexke TYCVYP - 32 5k3.).

3. MeTtponorus, cTangapTusanus, cepTuuKanms 1 3J1eKTPOu3MepuTeIbHas TEXHUKA: Y4yeOHoe
nocobue/ K.K. Kum, I''"H. Anucumos, B.1O. bap6aposuu, b.4. JIutBunos. — CIIb.: [Tutep, 2006. — 368
c.: wi. (Hanuuue B 6ubanoreke TYCYP - 50 ok3.).

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. Otyanko B.®. Metposiorus, crangaprusanus u ceptudukanus: Yded. mocooue. — Tomck:
ToMmckuil MEKBY30BCKHM IIEHTP AUCTAHIIMOHHOTO oOpaszoBanus, 2010. — 208¢. (Hanuume B OMOIHOTEKE
TYCVYP - 62 5k3.).

2. OpacrtoB B.E., Cugopos 10.K., Otuanko B.®. 3mepurtenbHas TeXHUKA U JaTYUKH: Y4eOHOE
nocobue. — Tomck: TMILZO, 1999-178 c. (nanuuue B 6ubauorexke TYCVYP - 58 5k3.).

3. MeTponorusi U TeXHUYECKHE U3MepeHHUdA.. MeToauuecKkue yKa3aHUs MO BBHIINOJHEHUIO
MpaKTUYECKUX, Ja0OpaTOpHBIX pabOT U caMOCTOATEIbHON paboOThl Al CTYJEHTOB HH)KEHEpPHO-
TEXHUYECKUX HampaBieHUH moaroToBku. / B. @. Ortuanko - 2024. 11 c. [DnekTpoHHBIH pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/10829.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PadOThl 00YYaIOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB IIPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM HUX 3[I0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccuoHATIbHbIE 0a3bl JAHHBIX
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U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipy M3ydeHWU AMCUUILIMHBI PEKOMEHAYETCS 00pamaTrhCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJI Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

JlabopaTopust METPOJIOTHH U U3MEPHUTEIbHOW TEXHHUKHU: yuyeOHass ayJuTOpHs M IMPOBEIACHUS
3aHATUN NPAKTUYECKOTO TUIA, yueOHast ayIuTOpUs Ui MPOBEACHUS 3aHATHH J1abOpaTOpHOTO THIIA;
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuna, 1. 74, 212 ayg.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- Ocumnorpad ananorosslid ¢pupmsl INSTEK (4 mT.);

- Ocumnorpad uugposoit INSTEK;

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

- 'eneparop curnanos tuna I'S (5 wr.);

- Yactoromep uugposoii Y3-34;

- MunmuBonsT™MeTp B3-38 (2 mit.);

- Usmepurens nodpotaoctu E9-4;

- Usmepurens nodpotaoctu E4-4;

- U3mepurens E12-1(A);

- M3mepurens E12-1;

- Hactoromep U3-44 (4 wirt.);

- 3mepurens RLC (2 mt.);

- M3mepurens E7-21;

- Amniepmetp-BosibT™MeTp-ommeTp ABO-5M (3 wt.);

- Moct P329 (2 mrt.);

- Bonst™etp cepuu M (6 wmT.);

- UcTouHuK muTaHus TOCTOSTHHOTO TOKa (5 IIT.);

- McTOYHMK MUTaHKUS OCTOSTHHOTO TOKA MPOrpaMMHPYEMBIi (2 1mT.);

- Marasun conportunenuii (3 mir.);

- 'anpBanomerp;

- BonpT™meTp @-204/1 (B Makete, 2 mT.);

- ®azometp cepun D2 (4 mrt.);

- I'eneparop-uacroromep AHP-1001;

- [Torenumnomerp I1I1-63 (3 wIT.);

- Jenurens Hanpspkenus JH-1;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlaGopaTopusi METPOJIOTHUH U U3MEPUTEILHONU TEXHUKH: yueOHasl ayauTOpHUs I MPOBEICHUS
3aHATUM MPaKTUUECKOro THMa, yueOHas ayJuTOpHs Uil MPOBEACHUS 3aHATUN TaOOpaTOPHOTO THUIIA;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 212 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Ocmmtorpad ananmoroseiii pupmbl INSTEK (4 mmit.);

- Ocmmmorpad nudposoit INSTEK;

- I'eneparop curnanos tumna ['3 (2 mr.);
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- I'eneparop curnanos tuma I'S (5 m.);

- Hactotomep 1mudponoit U3-34;

- MumuBonsT™MeTp B3-38 (2 mit.);

- U3meputens nooporHoctu E9-4;

- U3meputens 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 mir.);

- Bonmer™meTp cepuu M (6 mmit.);

- MUcTouHuK nuTaHus TOCTOSTHHOTO TOKA (5 IIT.);

- UcTOouHMK MUTaHKUS TOCTOSTHHOTO TOKa MPOTPaMMHUPYEMBIi (2 IIT.);
- Marasun conpoTtuBneHuit (3 mr.);

- ['anpBaHOMETD;

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

- ®azomeTtp cepun D2 (4 mir.);

- 'eneparop-uactoromep AHP-1001;

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

- llenutens Hanpsokenns JIH-1;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TEXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 107 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTUu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst 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 U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CleluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEJyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
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TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO

MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOpPMAIMU M APYrHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX opMax, MOOMIILHON CUCTEMBI OOYyUYCHUSI IS

JIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aALUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMIIETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

obecrieueHmst

Hasparus pasnenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLATUTMHBI KOMIIETECHIINH
1 OcHOBBI METPOJIOTHH. OIIK-2, [1K-7 TecTtupoBanue [IpuMmepHBIil nepeueHb
[TorpemrHOCTH U3MEPEHU. TECTOBBIX 3aJaHUI
OK3aMeH [lepeuenpb sK3aMeHaIIMOHHBIX
BOIIPOCOB
2 O6paboTKa pe3yabTaToB OIIK-2, TIK-7 KonrponsHas [TpumepHbIii epedeHb
M3MEPEHUI pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [lepeuenpb sK3aMeHaIIMOHHBIX
BOIIPOCOB
3 OcHoBsl MeTponoruueckoro |OIIK-2, ITIK-7 3amuTa otdyera no |IIpumepHslii nepedeHsb

nabopaTopHOH BOITPOCOB JIJIs1 3aIIUTHI

pabore 1a00paTOpHBIX PadoOT

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUM

OK3aMeH [lepeyenp sK3aMeHAIIMOHHBIX
BOTIPOCOB

OtueT no Tembl 1abopaTopHBIX paboT

nabopaTopHOH

pabore
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4 Mertoabl U cpeacTBa
U3MEpeHUs PU3NIECKUX
BEJIMYMH. ABTOMATH3ALUS
U3MEPECHUM.

OTIK-2, TTK-7

3amuTa otdyera o |IIpumepHslii nepeyeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI

pabore 1a00paTOpHBIX PadoOT

JlaGopaTopHas Tembl mabopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUH

OK3aMeH [lepeyenp sK3aMeHAIIMOHHBIX
BOIIPOCOB

OtueT no Tembl 1abopaTopHBIX paboT

nabopaTopHOH

pabore

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX NIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHUH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIIEIIHO, B LIEJIOM
(YAOBJIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o copMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCIENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE coJieprKaliye coJieprKaliue
CYMMBI 0a/UTOB | TPOOIeMBI 3HAHUS OT/ICTbHBIE OTJICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKHU c(hOPMUPOBAHHOCTU KOMIIETEHLIUH IIpuBeieHa B Tabuie 9.3.

Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIeHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Ornenka

dopmynupoBka TpeOOBaHUM K CTETICHH KOMIIETCHITHH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. MeTton uszMmepeHus, Ipu KOTOpPOM u3Mepsiemas (u3ndeckas BeJUYHMHA JOMOJHAETCS 10
M3BECTHOTO 3HaueHHs, Ha3biBaeTcs: |. auddepeHUUanNbHBIH METOA; 2. METOJ
HETOCPEICTBEHHON ONEHKH; 3. HYJIEBOW MeToA; 4. METOJl JOMOJHEHUS

2. Kakoe M3 NEepedYHUCIEHHBIX CPEACTB M3MEPEHUS HE OTHOCHUTCS K J3JIEMEHTapHbIM: .
M3MEPUTENbHBIN puodop; 2. naTyuk; 3. Habop Mep; 4. CPEICTBO CPaBHEHUS

3. Amnepmerp nmeer kiacc TouHoctH 0,5. UeMy paBHa OTHOCHUTENIbHAS MTOIPEIIHOCTD U3MEPEHUN
B cepenune mKkaisl: 1. 0,5%; 2. 2%; 3. 1%; 4. 4%

4. ITorpemHOCTh CpPEACTBAa M3MEPEHUs HA3BIBAETCS MYJIbTUINIMKATUBHOM, eciam oHa: I.
MPONOPIUOHAIbHA U3MEPAEMON BEJIUUYMHE; 2. HE 3aBUCUT OT U3MEPSIEMOU BEJIUYHUHBI ; 3.
YMEHBIIIAETCSl ¢ YBEIMYEHUEM 3HAUEHUS U3MepsieMol (pU3NUecKOl BeIUMYUHBL; 4. COCTOUT U3
HECKOJIBKMX COCTaBJISOIINX

5. Bo CcKkoIbKO pa3 M3MEHHUTCS OTHOCHTEJbHAsl MOTPEIIHOCTh M3MEpPEHUuH mnpubdopa c
MYJIbTUIIMKATUBHON MOTPEIIHOCTHIO, €CIM 3HAaUeHUE H3MepsieMOoN (U3NUYeCKON BEITUYUHBI
yYBEIWYUTH B ABa pasza: 1. 2; 2. 0,5; 3. He uzmenurces; 4. 4

6. HeydTeHHBIE OCTAaTKM CUCTEMAaTHYECKHX IMOTPEHNIHOCTEW MPUHATO CUUTATh CIy4YalHBIMH
BEJINYMHAMH, 3aKOH PACIpPEIEICHNs] KOTOPBIX SIBIAETCS: |. HOpMaIbHBIM; 2. pABHOMEPHBIM; 3.
TPEYTOJbHBIM; 4. SIKCIIOHEHIINATIbHBIM

7. Kakas 3 OLIEHOK CIy4allHOW BEJIMYMHBI HE OTHOCHUTCS K TOYEYHBIM: l. MareMaTHdecKoe
O0XHJIaHHE; 2. NOBEPUTENIbHAS BEPOATHOCTH; 3. CpeIHEKBaJgpaTuyeckas MOTPEIIHOCTh; 4.
JIUCIIepCus

8. JlonmonHUTeNbHAs MOTPEIIHOCTh CPEACTBA U3MEpeHUs ompenensercs: 1. 0oCOOEHHOCTAMU
KOHCTPYKIIMHU; 2. 3HaUCHUEM H3MepsieMOoN (GU3MUYECKOW BeIWUYMHBI; 3. KBajdudukaiuei
oneparopa; 4. yCIOBUAMH IKCILTyaTalluu

9. Pacnpenenenue CTbhloJeHTa HEOOXOAUMO MPUMEHATH AJI 00pabOTKH pe3yiabTaToOB
MHOT'OKPATHBIX U3MEPEHUS MIPU YHCIIE SKCIEPUMEHTAIBHBIX JaHHbIX MeHee: 1. 100; 2. 50; 3. 20;
4.5

10. Pe3ynbTaTOM MHOTOKPATHBIX H3MEPEHUH ABISETCS: 1. CpeHee 3HAUYEHHUE U €r0 IOBEPUTETbHBIN
MHTEPBAJ C YKa3aHUEM JIOBEPUTEIIBHON BEPOATHOCTH U KOJIMYECTBA U3MEPEHUH; 2. CpellHEe
3HA4YEHHE C YKa3aHUEM KOJNYECTBA U3MEPEHUN; 3. CpeiHee 3HaUeHUE U NMOTPENIHOCTh; 4. BCe
MIEPEYHCIICHHBIE BAPUAHTHI

11. Yemy paBHBI OTHOCHUTENbHBIE KOA()(PUIIMEHTHI BIUSHUSA TOKAa U HANPSKEHUS MPU U3MEPEHUH
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12.

13.

14.

15.

16.

17.

18.

19.

20.

ARl e

8.
9.
10.
11.
12.

13.
14.

15.

16.

17.
18.

MotrHocTu cornacHo ¢popmyne P=UI: 1. 0.5; 2. 0.707; 3. 2; 4. 1

Kakas marematuueckas omepauus 1o CpaBHEHHIO C IPYTUMU MPUBOJUT K 3HAUYUTEIbHOMY
YBEJIUYEHHUIO MOTPEIIHOCTH KOCBEHHBIX HM3MEPEHUM MO CPaBHEHUIO C MOTPEHIHOCTAMU
HCXO/JHBIX U3MEPEHHBIX (PU3NYECKUX BEIUYHUH: 1. CIOKeHUE; 2. YMHOXEHHUE; 3. BEIUUTAHUE; 4.
JieJieHne

H3mepenuss pusnuyeckoil BEIHMYUHBI, pPEe3yJbTaT KOTOPHIX OMpEAENsieTcs MyTeM HPSMBIX
U3MEpEeHHNU ApYyrux (U3UUECKUX BEIWYWH, CBA3AHHBIX C H3MEPSAEMON HM3BECTHOU
(YHKIIMOHATBHON 3aBHCUMOCTBIO, HAa3bIBAIOTCS: 1. MpsiMbIe; 2. KOCBEHHBIC; 3. COBOKYIIHbBIC; 4.
COBMECTHBIE

CnyuaifHble TOTPEIIHOCTH CYMMHUPYIOTCS myTeM: l. anredpamdeckoro CIOXEHHUs I'paHHUIl
JIOBEPUTEIbHBIX HHTEPBAJIOB; 2. T€OMETPUUECKOT0 CI0XKEHUS TPaHUI] JOBEPUTEIbHBIX
WHTEPBAJIOB; 3. alreOpandecKoro CJIOKEHHS CPEeIHEKBAAPATHYECKUX IMOTPEITHOCTEH; 4. ©
FEOMETPUUECKOT0 CIOKEHHSI CPEHEKBAAPATHUECKUX MOTPEIIHOCTEH;

OcHOBHOH 3ajadyeli METPOJIOTHYECKOT0 o0ecreueHus SBiaseTcs: 1. Haa30p 3a COCTOSHUEM
CpeIICTB U3MEpPeHUM; 2. o0ecrneueHrne eINHCTBA U3MEpEeHU; 3. o0ecTieueHne COXpaHHOCTH
ATAJIOHOB (PU3MUECKUX BeIUUnH; 4. pa3paboTKa HOBBIX METOJI0B U3MEPEHHUS

ATTecTanus CpeAcTBa M3MEpEHHS MPOU3BOAUTCS B ciydae, eciu: | .empeanoJiaraercs
HCIIOJIb30BAaHUE CPEICTBA U3MEPEHUS B YCIOBUSX, HE IPETYCMOTPEHHBIX B MACIOPTE CPEACTBA
U3MEpEHHUs; 2. €CTh MOJO3PEHUS B HEUCIPABHOCTU CpEACTBa U3MEPEHUs; 3. CPEICTBO
M3MEpEeHUs He MOAJICKUT 0053aTeIbHOMY TOCYAapCTBEHHOMY HaJ30pY; 4. CPEICTBO U3MEPEHUS
MPUOBLIO 10 UMITOPTY

OTtanoH (U3MYECKON BEIMYUHBI, NpeJHAa3HAUYCHHBIH 11 paboThl B OCOOBIX YCIOBHSX,
Ha3bIBaeTcs: 1. rocygapCTBEHHBIM; 2. IEPBUYHBIM; 3. BTOPUYHBIM; 4. ClIEIUAIbHBIM

Kaxoit Tun ALIIT o6ecnieunBaeT HAaMOOIBITYIO CKOPOCTh H3MEPEHUS: 1. TIOCIeI0BATENBHBIN; 2. C
BpPEMS-UMITYJILCHBIM TIPEe0Opa3zoBaHueM; 3. MOCIeA0BaTEIbHO-TIApAIUICIBHBIN; 4. TapaJIeIbHBIN
Kospduumentom aMniauTyapl NEepeMEHHOrO HaNpsKEHUsS Ha3bIBalOT OTHOLIeHHE: 1.
CpPEAHEKBAAPATUUECKOT0 3HAYEHHUS K CPEHEBBINPAMICHHOMY; 2. aMIUIUTYJHOTO 3HAUYECHUS K
CPEIHEBBIMPSAMICHHOMY; 3. aMIUIMTYHOTO 3HaYEHUS K CpelHeMY; 4. aMIUIUTYAHOTO 3HAYCHUS
K CpeIHEKBaIpaTHUECKOMY

[TorpemHocTh TMUGPOBBIX CPEACTB HU3MEPEHHS sABIsAeTCA: |. aaauTUBHOU; 2.
MYJIbTUIUIMKATUBHOM; 3. KOMIUIEKCHOM; 4. BCE BapUaHThl HEBEPHbIE

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Knaccugukanus BUIOB U3MEPEHU.

Mertoabl u3MepeHuid GPU3NIECKUX BETUYMH.

Knaccudukanus cpencts uzmepennii (CH1). Xapakrepuctuxku CH.

Knaccugukarus norpemrHocTei.

CucrteMaTudeckue MorpemHocTy, 0OHapyKEHUE, METOIbl UCKITIOUEHHS.

CrnyuaiiHble IOTPEIIHOCTU. 3aKOHBI pACIPEAEIICHUS, TOUEUHbIE OLIEHKH.

OueHKHM YMCIOBBIX XapaKTEPUCTUK CIy4yaillHbIX norpemHocteil. OnpeneiaeHue rpaHull
JIOBEPUTEJIBHOTO MHTEPBAJIA CIIyYalHbIX IIOIPEIIHOCTEN.

ITorpemHocTu cpencTB n3Mepenuil, ux Hopmuponanue. Kiaccel Tounoctu CU.

Pe3ynbrar v NOrpenHoCTy KOCBEHHBIX U3MEPECHUI.

O06paboTKa pe3yabTaToOB MPSMBIX MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHUI.

IIpaBuna cyMMHpPOBaHUS MHOTPEIIHOCTEN (HEUCKIIOUEHHBIE OCTATKU CUCTEMATU-YECKHX
MOTPEIIHOCTEN, CIIy4aiiHbIE OIPEIIHOCTH U UX COYETAHUE).

IIpaBuia OKpyTriieHUs OTPEIIHOCTH U 3aIIUCU pe3yibTaTa u3Mepenus. @opMbl Ipe-CTaBICHUS
pe3yabTaTOB U3MEPEHUN C yYETOM IIOTPELIHOCTEH.

ObecnieueHue eJMHCTBA M TOUHOCTH U3MEPEHH.

OcHoBHBIe nION0XeHUs 3akoHa PD «O6 obecrieueHnu equHCTBAa U3MepeHui». ['ocyrapcTBenHas
cucrtema obecrieueHus enunctea uzmepenuii ('CH).

[Tonstue metrponorudyeckoro obecneuenus (MO). [IpaBoBbie, opraHu3alMOHHBIEC, HA-YYHbIE U
TeXHUUYecKne ocCHOBBI MO.

Buner u conepxanue pabor no MO. dynkiuu ¢enepaibHOTO areHTCTBA 10 METPOJIO-THH,
cTaHgapTu3anuu u cepruduxanuu (Poccranmapra).

I'ocynapcTBeHHBINM METPOJIOTHYECKUN KOHTPOJIb

ATTecTanys, moBepKa 1 KaTMOpOBKa CPECTB U3MEPEHUSI.
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19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.

31.
32.
33.

34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.

48.
49.
50.
51.

OTaJOHBI U MOBEPOUYHBIE CXEMBI

[{enu ¥ NPUHLIKIIBI CTAaHAAPTU3ALINH.

Bunel v MeToipl cTaHAApTU3ALUY.

Kareropuu u BUpI CTaHAAPTOB

TexHuyeckue U OpraHu3alOHHbIE OCHOBBI, LIEJIH U 3a]]a4l CePTU(DUKAIIH.

Buner ceprudukanuu. Oco6eHHOCTH cepTU(HUKALNN CI0KHBIX TEXHUUECKUX CHCTEM.

Cxembl cepTudUKaIIu

DneKkTpo-MexaHuYecKkrue MpruOopsl HEMOCPEACTBEHHOT0 oTcyeTa. OOIIMe YepThl, MPEUMYIIECTBa
U HEI0CTaTKU

Buasl namepsieMbix HanpsikeHuil. X B3auMOCBSI3b.

KomnieHncaTop nocTossHHOTO TOKa.

DNEKTPOHHBIE aHATOrOBbIE BOJLTMETPHI. OOIIHE CXeMbl, IPEUMYILECTBA U HETOCTATKH.
JleTekTop aMIUIUTYAHOTO 3HAYEHMS C MapajlieIbHBIM BKJIIOYEHHEM JIHOoJAa (C 3aKpBITHIM
BXOJIOM).

WuTerpanbHblil 1€TEKTOp aMIUIUTYAHOTO 3HAYEHUSI.

JleTexTop cpeqHeKBaIpaTUYECKOrO 3HAUECHHUS.

JleTekTop CpeqHEeBBIMPSAMIECHHOIO 3HaueHUs. TepModyieKTpuueckoe mpeoOpa3oBaHue
CpEHEKBaIPaTHUECKOTrO 3HAYCHHUS.

OOuue cBegeHust 0 UMGPOBBIX BOJIBTMETPAX — TUIIOBBIE CTPYKTYpPHI, IPEUMYILIECTBA U He-
JIOCTAaTKH, TUTIOBOM KJIaCC TOYHOCTH.

[udposoii BOIBTMETP MOPA3PSATHOTO YPABHOBEITHBAHHMS

[T poBoii BOIBTMETP € BpeMsI-UMITYJIbCHBIM peoOpa3oBaHUEM

[udposoit BOMBTMETP ¢ TBOWHBIM HHTETPUPOBAHUEM

[udpo-ananorossii mpeodpa3oBaTeb

AHanoroBo-1udpoBoil mpeodpa3zoBaTeb MOCIEAOBATEIHBHOTO ICHCTBUS

AHanoroBo-1udpoBoil mpeodpazoBaTeb NapaICIBHOTO IEHCTBH

AHanoroBo-1udpoBoit mpeodpa3oBaTe b KOMOMHUPOBAHHOTO JIEHCTBH

N3mepenune Toka.

OOmmue cBeneHus o0 ocummiorpadax — kiraccuuKamms, THIIOBbIE METPOJIOTHYECKUE Xa-
PaKTEepPUCTUKH, TPUMEHEHUE.

CtpyKTypa yHUBEpCAJILHOTO OcLuuiorpagda.

CKOpPOCTHBIE ¥ CTPOOOCKOIMMYECKUE OCIIHIITIOTpadbl.

[{udposbie 1 KOMOMHUPOBAHHBIC OCITUILTOTPAdHI.

[Ipubopsl nuckpeTrHoro cueta. OCHOBHBIE METPOJOTHYECKHE XapakTepucTuku. Obiactu
MIPUMEHEHHUS.

H3mepeHne akTUBHBIX COMPOTUBIICHUH KOCBEHHBIM METOAOM.

H3mepenne akTUBHBIX COMTPOTUBICHUI MOCTOBBIM METOOM.

H3mepenune peakTUBHBIX TapaMETPOB PE30HAHCHBIM METOIOM.

H3mepeHue peakTHBHBIX TapaMETPOB METOAOM JAUCKPETHOTO CUETa.

9.1.3. IIlpuMepHBIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. Ilpu noBepke BoJIbTMETpa C BEPXHUM Iipeaesnom uzMepenus 10 B B Toukax mkainsr: 1, 2, 4, 6, 8

B monydeHsl cienyromue mokazanus obpasmoBoro mpubdopa: 1,05; 2,09; 4,2; 5,8; 8,4 B.
Omnpenenutsb: 1) abCcoNOTHBIE, OTHOCUTENbHBIE U MPUBEACHHBIC MOTPEUTHOCTH B KaXI0H
yYKa3aHHOHM TOYKe LIKAJIbI;, 2) K KAKOMY KJIacCy TOYHOCTH CIIEAYET OTHECTH MPHOOp

. Boret™merp umeet npenen uzmepenuit 100 B. Ilokazanue mpubopa paBuo 25 B. Ilpenen

JIOIyCKaeMOW OTHOCUTENBHOW morpemHocTu paseH 4,8%. OnpenenuTs Kjacc TOYHOCTHU
npubopa, 3amucarh pe3ysbTaT U3MEPEHUs.

. I[Ba BOJIBTMCTpPA C OAMHAKOBLIMHU MPEACTIaMH U3MCPCHUA UMCIOT KJIACChI TOYHOCTU B BUC! 1)

0,4; 2) 1,0/0,1. Onpenenuth, HAYUHASL C KAKOT'O 3HAYCHUS U3MEPSIEMOTO HANPSIKCHUS BTOPOI
BOJIETMETp OyzieT obecreurnBaTh OOJBIIYI0 TOYHOCTh U3MEPEHUS HANIPSHKEHUS

[TocTpouts rpaduku 3aBUCHUMOCTH aOCOJIOTHOHM, OTHOCHTENbHOW MOTPEIIHOCTEH OT
M3MEPEHHOI0 HANPsHKEHMsI BOIBTMETPAMHU ¢ IpeaesioM mkanel 10 B, knaccom Tounoctu 1,5 u
1,0/0,2 oT BeMYMHBI U3MEPSEMOT0 HANPsDKEHUs (HE MeHee 5 Touek Ha rpaduk).

AmnepMmeTp uMeeT kiacc ToUHOCTH 2,0 U KoOHeuHOe 3HaueHue wmkansl 1A. Onpenenurts
JUana3oH 3HAaY€HUil, B KOTOPOM OTHOCHUTEJIbHAS IOIPELIHOCTh U3MEPEHUN HE TIPEBBICUT 5 Y%o.
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6. [loxazanue BoabpTMeTpa npu usmepenuun UV=6,2 B na npenene Uxk=10 B. U3mepenue
MPOBOJIMIJIOCH B YCIIOBUSAX MOBBIIIEHHON BiakxHOCTU Bo3ayxa 90%. B macnmoprte mpubopa
YKa3aHO: OCHOBHAs NOIPEHOCTh u3MepeHus - £ 4 % or Uk, NOrpemHocTs BOJbTMETPA B
YCJIOBUSAX MOBBIIEHHON BiaxkHoctu - + (0,05U+0,01B). Meronuueckas morpemHocTs: 2%.
3anucarh pe3yabTaT U3MEPEHUS.

7. CnyuaiiHasi IOTPEIIHOCTh U3MEPEHUS HANPsHDKEHUST pacipesiesieHa 0 HOpMalbHOMY 3aKOHY.
[Ipu oGpaboTke pe3yiabTaTOB U3MEPEHUI MOIYUEHBbI CIEAYIOIINE OLUEHKH MOTPEIIHOCTH:
cucteMatuyeckas norpemHocts Ucuct= +20 MB, CKII SU=20 mB. Onpenenuts BEpOATHOCTH
TOT0, YTO PE3yabTAT U3MEPEHUs OTIUYAETCS OT UCTUHHOIO 3HaYeHus He Oojee yem Ha DU
=+60MB.

8. U3BecTHO, 4TO I'paHUIIbl JOBEPUTEIIBHOTO UHTEPBaJIa MOTPEIIHOCTH U3MEPEHUS HAMPSHKEHUS
paBHbl £25 MB npu moeputenbHoil BeposATHOCTH P=0,8. CuuTas, 4TO MOrpemIHOCTh
pacnpe/eneHa o HopMaJlbHOMY 3aKOHY C HYJIEBBIM MaTeMaTHUECKUM OKHJIaHUEM, OTIPEACITUTh
rpaHUlLIbl MHTEpPBaa C JOBEPUTEILHON BEpOATHOCTHIO p=0,95.

9. KakoB noimkeH OBITh 00bEM BBIPAOOTKH N, 4YTOOBI ¢ BEPOSATHOCTHIO 0,9 TOYHOCTH OLICHKHU
MaTeMaTUYECKOTO OKUIaHUs pe3ysbTaTa usmepenust AX=+£1, ecinu SX = £3.

10. M3BecTHO, YTO AJisl CIy4alHON MOTPENIHOCTH PAaBHOBEPOSTHO PACHPENECICHHON C HYJEBBIM
MaTEMaTUYECKUM OKUIAHHEM, I'PaHUIIBl JOBEPUTEIbHOTO HHTEpBaia ¢ p=0,7 paBHbl +20 MB.
Onpenenutsb CpeIHEKBAIPATUYECKYIO TOTPEIIHOCTD S.

11. B pe3ynbraTe mpsSAMBIX MHOTOKPATHBIX PAaBHOTOYHBIX HAOIIOJCHUU TMOJYYEHBI CIETYIOIINE
3HadeHusa dactoTel: 20,5; 20,2; 20,0; 19,5; 19,8; 20,0; 18,6; 20,1; 19,9; 20,0; 20,1; 19,9; 20,0
[k['11]. CucTemaTnyeckue MOrpeiHoOCTH OTCYTCTBYIOT. ONpenennTh pe3yabTaT U3MEPEeHUs JJIst
JIoBepUTeNIbHOM BepositHocTu Pn=0,9.

JAMHCATE PESVIETAT KOCESHHOTD HIMEPeHHS

COMPOTHET SHHET METOLOM aMISPMETPA - EQNETMETER
. F-R,
o I-Ry U
12, INogazapus avmepuerpa: EOSA L=10A snace
TogrocTH 10
Iogazapus eonermetpa: U=8 B, U=10B gxace
roagoctH 20010
Bavrperrss conpoTeeneams EanerMearpa Kay=300 O
SR, ==1%.
JAMHCATE PESVIETAT EOCESHHOTD HIMEPEHHA DO B

SMEOCTEH Ha EVMETDE:

i
13. s

C, -C,
[To pessmeTaTam mpaMEens Bz Mapernr: C=232 o,

dC==1.5%; CF228 n#; BC~Z1.5 %

HzpecTHO, YTO COMPOTHEN SHHE TEHS O ATUHE
Onpel STAeTe & OpASIT Of:

R =R, (1+ At +Bt*)
4 R.=(80,3)OmM, A=(016%0,2)1/C,
B =(0,002+0,0001)1/ 'C* t=(40,0%01)C

JATHCATE PESVIETAT HEMEPEHHT COMP-OTHEN SHHA
TEHIODATHHEZ.
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15.

16.

17.

Ealb i

[e BN o)\

10.

11.

12.

13.

14.

JATHCATE PESVIETAT EOCESHHOID HIMSDEHHT
COMPOTHEN 2HHA METOLOM AMISPMSTE2 - EOTETMETES
L

R, = T —K,
[Noeazamgws poneraetpa: U=88, U =108, mnacc
rogeoceTH 2.0/10
INogazapms aumepuerpa: E0OSMA, I=10 A mmacc
TousocTHE 10,
BravipeHEss cOMpoTHENeHKE aMmepMeTtpa: Fa=3 Our,
8K ="1%.
FATHCATE PESVIETAT EOCESHHOTD HIMEPEHHT SMEDCTH
HEMESDHT 26 (3308 Oro COEHTA:

loe
pus THE
2xfR
E=1g0n, SR=2075 %, Flelo, =20, 1%; ¢=-30°,
Sg=70,1%.
JAMTHCATE pEEVIIETAT EOCESHHELX HEMEpeHHE

CODCTESHHCH YACTOTH ECHTVPA:

e 1

2 LC

I=50 wxH, 5I=t%%; C=100 oP, SC=22%: O=150,
S0=%.

9.1.4. IlpuMepHbIii NepevYeHb BONPOCOB /ISl 3allIUTHI J1a00PAaTOPHBIX PadoT

. Kakue ocHoBHBIE (QyHKIHOHAJIBbHBIE Yy3JIbl COAEPXHUT YHUBEPCAJIbHBIH 3JIEKTPOHHBIH

ocrmuiorpad, ¥ Kakoe uX IpeaHa3HaYeHHe B ero pabore?

Yro Takoe CHHXPOHHU3AIHS, U KaK OHA OCYILIECTBISETCS B JIEKTPOHHOM OCIHuIorpade?

Yro Takoe BHYTPCHHSA, BHCIHIHAA CUHXPOHU3AIUA U B KaKUX ClIydadx OHa HpI/IMeHSIeTCSI?

Uto Takoe KAYIHA PEeKUM Pa3BEePTKH, KAK OH OCYIISCTBIISETCS M I HAOIIOACHUS KaKUX
CUTHAJIOB OH UCIIOJIb3YETCs?

. Kak ocymectBisiercs kannbpoBka kKod(hPuImeHTa BEpTUKATHLHOTO OTKIOHEHUS; KaTuOpOBKa

Ko dunreHTa pa3BepTku?

. Kak ¢ momompto ocrmumorpada u3MepuTh aMIUIATY Ay UMITYJIbca?
. Kak ¢ momompto ocrmumiorpada u3MepuTh IEPUO CIASTOBAHUS U ITUTEIHOCTh UMITYJIHCOB?
. Kak OLCHUTb TOYHOCTb M3MCPCHUA BPCMCHHBIX W aMIINIMTYAHBIX IMapaMCcTpPOB CHUI'HAJIOB,

HaOII0TaeMBIX Ha dKpaHe ocuusuiorpaga?

. Kak omnpenenuts HCTUHHYIO [UIUTEIBHOCTH (PPOHTA UMITYJIbCA IPU U3MEPEHUH €TO C IIOMOIIBIO

ocumuiorpaga, UMEIIIeT0 OTPaHUYCHHYIO TOJIOCY MPOINYCKaHUs KaHajla BEPTUKAIbHOTO
OTKJIOHEHU?

Kak paGotaeT nByxkaHanbHbINH ocumiiorpad?

K kakoMy BuIy HU3MEpEHUN OTHOCATCS: a) MU3MEPEHUE CONPOTHBICHHN C MOMOIIBIO
AIEKTPOMEXAaHUUECKOTO OMMeETpa; 0) M3MepeHue CONMPOTUBICHHI METOJAOM BOJIbTMETpa-
amIepMeTpa; B) M3MEpPEHHE COMPOTHBICHHI MOCTOBBIM METOJOM?

Kakwue cymecTByoT cXeMbl OMMETPOB HETIOCPEICTBEHHOW OLEHKH I U3MEPEHUsl OOJBIINX U
MauibIx conpoTuBieHunit? Kak onn padoraror?

Kak mo kiaccy TOYHOCTH OMMETpa HEMOCPEACTBEHHOW OIEHKH ONpPENeTUTh aOCOIIOTHYIO U
OTHOCHTEJIbHYIO MOTPEITHOCTH U3MEPEHHUS COMTPOTHBIICHUI?

Kak BBIMISIAAT cXeMbl ISt HK3MEPEHUS CONPOTUBIICHUH METOJIOM BOJIbTMETpa-ammnepmerpa. I1o
KaKUM MPHU3HAKAM OTAAETCS MPEANOYTEHHUE HCIOJIb30BAaHUS TOU MM MHOM CXEMBI IS
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16.
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26.

27.

28.

29.

30.

31.

32.
33.
34.
35.
36.
37.

Nk WD

HU3MEpPEHHs OOIBIINX WU MaJIBIX COPOTUBIICHUM?

Kak onpenenuts norpenHocTb KOCBEHHOTO U3MEPEHUS COMPOTUBIICHHSI METOJIOM BOJIBTMETpa-
amnepmerpa? OOBSCHUTH C IPUBEACHUEM MAaTEMaTHUYECKOI0 00OCHOBAHUSI.

Kaxk BBITIAIUT cXemMa OJIMHAPHOTO MOCTa JJIsl u3MepeHusi conpoTuBieHuii? Kak ona padoraer?
Yto Takoe YyBCTBUTEJIBHOCTh MOCTAa M KaK OHa BJIHMAET HAa TOYHOCTh H3MEpEHHUS
CONPOTHUBIICHUI?

Kax paboTtaet mpuHIIUI BpeMs-UMITYJIBCHOTO MPeoOpa3oBaHus B IU(PPOBOM BOIBTMETPE.

Kak BBITIAAUT CTPpyKTypHas cxema HU(POBOTO BOJBTMETpPa C BPEMsS-UMMIYJIbCHBIM
npeoOpa3oBaHUEM M Kak OHa paboTtaeT?

Kakue koJipl HCTONIb3YI0TCA B HU(POBBIX U3MEPUTEIBHBIX TPUOOpax?

[To xakoif mpuyYKMHE BO3HUKAET MOTPEIIHOCTh JUCKPETHOCTU (KBAHTOBaHMS) B IU(POBBIX
U3MEPUTENbHBIX Tpubopax?

Yem oHO ompenenseTcs ObICTpoaeiicTBUE IU(POBBIX BOJIBTMETPOB C BPEMSI-UMITYJIbCHBIM
npeoOpazoBaHueM?

W3-3a yero BO3HMKAET MOIPEUTHOCTh HECTAOMIBHOCTH YaCTOThl KBAHTYIOIIETO reHepaTopa’?
KaxoB (husndeckuii CMbICI BO3HUKHOBEHHSI IOTPEIIHOCTH 3a CUET HECTAOUIIbHOCTH HAKJIOHA U
HEJIMHEMHOCTHU JTMHEUHO-U3MEHSIOIIETOCs HANPSIKEHUS?

Kak npousBoauTtcs namMmepeHue pasHoCcTH a3 AByXKaHaJIbHBIM OCHMILIOrpadoM ¢ mpuMeHEeHUEM
JIMHEWHOU pa3BepTKU?

Kax mpousBoauTcs namMepeHne pa3HocTu ¢a3 METOI0M dJIIuIca’?

Kakoii cmoco6 m3MepeHus pasHocTH ¢a3 ¢ MpUMEHEHHEM JMHEHHOW pa3BEepTKU Ha
ocumiorpde naer 6ojee TOUHbIE PE3YNIbTAThI: CIIOCO0 U3MEPEHHUS, UCIIONIb3YSI MOTHBINA MEPHOT
M3MEepSEeMOro curHaia wiu ero nojsoBuHy? [losicHuts Ha mpumepe.

Kakomy ocmumnorpadpuyeckoMy MeToay (C TOUYKH 3PEHHS TOYHOCTH) CJIEAyeT OTAaTh
MPEeANOYTEeHUE: METOY JIMNHEHMHON pa3BEePTKU UM METOJY JJIIUIICA MPU U3MEPEHHUH (Ha30BOTO
casura 10 rpanycos ; 45 rpanycos ; 80 rpamgycoB ?

Kakue BUABI METOIUYECKUX MOTPEIIHOCTEN BO3HUKAIOT MPHU U3MEPEHUH (Pa30BOrO CABUTA C
MOMOIIBIO ociiiIiorpada; ¢ ucrnoyib3oBanueM (azomerpa D2-16?

Jns yero mpu uzMepeHUsx (Gpa3oBbIX CABUTOB HE0OXOIMMa KalIMOPOBKA M3MEPUTEIbHBIX
npubopoB? KonkperHo: ocumnnorpada, reaeparopa, pazomerpa?

Kakum o6pa3om pabGoraetr moTeHUHOMETp (KOMMIEHCATOP) MOCTOSHHOTO TOKa, MOYEMY C
MTOMOIIBIO ATOT0 MpHOOpa odecreunBaeTcss OOJIbIIAs TOYHOCTh U3MEPEHHS IO CPAaBHEHUIO C
puOOpaMu HEMOCPEICTBEHHOM OIEHKH?

UTo noHuMaeTcs Mo/ KI1acCoM TOYHOCTH U3MEPUTEIbHBIX TPUOOPOB?

Kaxkue cymecTByrOT THIIBI TOTPEITHOCTEH H3MEPUTENHHBIX TPHOOPOB?

Uto noHMMaeTcs o TEpMUHOM "TIOBEpKa CpeICcTBa U3MepeHus"?

KakoBbI THIIOBBIE CTPYKTYPHBIE CXEMBI IIOBEPKU CPEJICTB U3MEPEHHUIA.

Urto Takoe nmoBepoyHas cxema? KakoBbl pa3HOBUIHOCTH ITOBEPOYHBIX CXEM?

[To kakuM KpuUTepusM BbIOHpAIOTCS 00pas3LOBOE CPEICTBO U3MEPEHUS MPHU MPOBEIACHUU
noBepku?

9.1.5. Tembl 1a00paTOPHBIX padoOT

[ToBepka cpeacTB U3BMeEpEeHU I

[TpumMeHeHHne YHUBEPCATIBHOTO OCIIHILIOrpada Ui H3MEpEeHus MapaMeTpoB CUTHAIOB
N3mepenue conpoTUBICHUN HA IIOCTOSHHOM TOKE

HccnenoBanue muppoBOro BOJILTMETPA C BPEMS-UMITYJIbCHBIM ITPeoOpa3oBaHueM
Mertoabl U cpefcTBa U3MEPEHUS pa3HOCTH (a3

9.2. MeTonnueckne peKOMeHIalUN

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

HauaTpe uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO OCBOEHUS MaTepHraia HeoOX0IUMO PEryJspHO
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oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HUJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIYaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronmxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.

.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:
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— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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