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1. O01mue MoJI0KeHu s

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).
Yacte Ostoka gucrmiing: O0g3aTebHas 4acTh.
Monynp quctumiinH: Moayns HampaBieHUs moAroToBku (special hard skills - SHS).
Nunexc qucuumiunael: 51.0.03.06.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

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

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-3. Cnocoben
IPOBOJIUTH
IKCIICPUMEHTAJIbHBIC
UCCIICIOBAHUS U
U3MEPEHUS,
oOpabaThIBaTh U
NPECTaBIIATh
MIOJTyYCHHBIC JTAHHBIC C
YYETOM Crienu(pUuKu
U3MEPEHUI B CUCTEMaX U
YCTPOUCTBAX (POTOHUKH
U ONTOUH(POPMATUKU

OIIK-3.1. 3HaeT OCHOBHBIC
MIPUHITUIIBI IPOBEICHUS
AKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAHUN U
HCIIOJIL30BaHUA OCHOBHBIX
pueMoB 00pabOTKHU U
MPEJICTaBICHUS MTOJTYYEHHBIX
IaHHBIX B 00J1aCTH
npodeccCuoHaIbHON
EeITEIbHOCTH

3HaeT OCHOBBI METPOJIOTUH, 00PabOTKH
AKCIIEPUMEHTATIBHBIX TaHHBIX U TEXHUYECKUX
HU3MEpPEHU.

OIIK-3.2. YMeeT BHIOHpAThH
3P PEKTUBHYIO METOAUKY
HKCIIEPUMEHTATBHBIX
UCCIIEI0OBAHUM

Ymeet BbIOUpATh CpeACTBA M METOIBI
U3MEPEHMUS IS IPOBEACHUS YKCIIEPUMEHTA

OIIK-3.3. Bnaneer HaBbIKaMH
IIPOBECHUS
AKCIEPUMEHTATIbHBIX
UCCIIeI0OBaHMM, 00paboTKU 1
MIPEJICTaBICHUSI IOy YEHHBIX
JAHHBIX

Brnazneer HaBbIKaMu 3KCIIEPUMEHTATBHOTO
OTIpe/IeNICHUs] XapaKTEPUCTUK U IapaMeTpoB
Pa3IMYHBIX AJIEKTPOHHBIX TPUOOPOB,
MeToAamMu 00pabOTKH pe3yJIbTaTOB U OIICHKU
IIOTPEUIHOCTH U3MEPEHUH.

IIpodeccuonanbHbIe KOMIIETEHIUH
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4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaIeMUYEeCKUX YaCoB,
BbI/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aU€THBIX euHUII, 144 akaJeMUuecKuX 4acoB.

Pacnpenenenue Tpya10eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B
Tabime 4.1.

Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YU4eOHOU NeSITeTbHOCTH

Beero |Cemectpsl
4acoB |5 cemecTp

Bunel yaeOHOM nesTeIIEHOCTH

KonTakTHas aynuTopHas padora 00y4almuxcs ¢ MpenojaBaresieM, BCero 70 70
JlekuroHHbIE 3aHATHUS 36 36
[IpakTHueckue 3aHATUA 18 18
JlaGopaTopHble 3aHATUS 16 16
CamocTrosiTeibHast padoTa 00y4aomuxcs, B T.4. KOHTAKTHasi 38 38
BHeay/IMTOPHasi padoTa o0y4yalomuxcs ¢ npenojgaBartejeM, BCero
[ToaroroBka K TECTUPOBAHUIO 8 8
[ToaroroBka Kk KOHTPOJILHOU paboTe 8 8
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 8 8
Harmmucanne otyera no nabopatopHoit pabote 10 10
[ToaroToBka K 3amiuTe oT4eTa Mo JIabopaTopHOU paboTte 4 4
ITonroToBKa U cAava YK3aMeHA 36 36
Oo0masi TpynoeMKoCTh (B 4acax) 144 144
O0mas TpynoeMKocTsh (B 3.e.) 4 4

5. CTpykTypa ¥ coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeNIbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6ymma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

HasBanus pa3nenos (Tem) Jlek. | Ilpak. | Jla6. | Cam. Bcer(%;aCOB dopmupyemble
JUCLUILINHBI 3aH., 4| 3aH., 4 | pab. pad.,u KOMIIETEHIIUU
HK3aMeHa)
S cemecTp
1 OCHOBBI METPOJIOTHH. 4 2 - 2 8 OIIK-3
[TorpemHOCTH U3MEPEHU.
2 O6paboTKa pe3yabTaToB 12 14 - 10 36 OIIK-3
HU3MEpPEeHU
3 OCHOBBI METPOJIOTHUECKOTO 4 - 2 8 14 OIIK-3
o0ecrnieyeHus
4 Metoabl ¥ CpeACTBAa U3MEPECHUS 16 2 14 18 50 OIIK-3
(bu3NYECKUX BETUYHH.
ABTOMAaTH3aLUs U3MEPEHUM.
Hroro 3a cemectp| 36 18 16 38 108
Urtoro| 36 18 16 38 108

5.2. Conep:xanue pa3ieoB (TeM) TUCHHUILINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUIM) MPUBEICHO B TabwmIe 5.2.
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Tabmuma 5.2 — CoaeprkaHue pa3ieiaoB (TeM) TUCIUTUIMHBI (B T.Y. 1O JICKITHSIM)

HaszBanus pasznenos
(Tem) AMCUMILIIUHBI

CopepxaHue pa3aesnoB (TeM) AUCLUIIIUHBI
(B T.4. 110 JIEKLIUSIM)

TpynoemkocTs
(JIeKIIMOHHBIC
3aHATUSA), U

dopmupyemble
KOMIIETCHIIUU

5 cemecTp

1 OcHOBBI
METPOJIOTUH.
ITorpemnoctu
U3MEPECHUM.

OCHOBHbIE OHATHS, TEPMUHBI U
onpeeJeHUsI METPOJIOTUH.

Cucrema enuHUIl PU3HMUECKUX BEITUYUH
(®B).

Knaccudukanuu BUI0B U3MEPEHUH,
METOJIOB M cpeacTB usmepenuit (CH).
OCHOBHBIE METPOJIOTUYECKHE
xapakrepuctuku CU.

OCHOBBI TEOPUHU OTPEITHOCTEMN.
Knaccudukanus norpemnocrteid. [Ipasua
CYMMUPOBaHUS OTPEITHOCTEM.
[IpaBuna npeacraBieHus pe3ybTara
WU3MEPEHHUS.

4

OIIK-3

Hroro

2 ObpaboTka
pe3yJIbTaToB
M3MEpPEHUI

[IpaBuna cyMmMHUpOBaHUS MTOTPEIIHOCTE.
O6paboTka pe3yabTaTOB MPSIMBIX
OJTHOKPATHBIX TEXHUYECKUX U3MEPEHUN.
HopMupoBanue ocCHOBHOM U
JIOTIOJTHUTEIBbHOM niorpemHocteit CH.
O6paboTka pe3yIbTaTOB MHOTOKPATHBIX
PaBHOTOYHBIX U3MEPEHU.

O6paboTka pe3yabTaTOB KOCBEHHBIX
U3MEpPEHHUI.

OIIK-3

Hroro

3 OCHOBBI
METPOJIOTHYECKOTO
obecnieueHus

OcHOBHBIE TIOHATHS U 33]]a41
METPOJIOTHIECKOTO 00eCIICUCHHUS.
OcHoBHbIE TIOJ0XKeHUS 3aKkoHa PD «O06
o0ecCrieYeHNN eIMHCTBA U3MEPEHUI.
Cucrema Bocnpousseaenus eauaui] OB u
Mepeladyn UX pa3mepa BCEM CPeICTBaM
U3MEPEHUM.

DTanoHbI, BUJIbI 3TAJIOHOB.

[ToBepka u kanmuOposka CU. IloBepounsie
CXEMbI U METOAMKHU MTOBEPKHU.
['ocynapcTBeHHBIN METPOJIOTHYECKUIA
HaJ30p.

OIIK-3

Htoro
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4 Metoab! u cpeactBa | O000IIEHHBIE CTPYKTYPHBIE CXEMBI 16 OIIK-3
U3MEPEHUS U3MEPUTENIbHBIX TPUOOPOB.
¢uznueckux BenuuuH. |[IpuHnuns! nocrpoenus nugpposbix CU.
ABTOMaTH3aLuUs MeTto/1b1 U CpesicTBa U3MEPEHUS
U3MEPECHUM. HaIlpsDKEHUs, TOKa U MOIIHOCTU. M3MepeHue
napameTpoB nenei. MccnenoBanue hopmsbl
curHana. Ocumiorpadudeckue H3MEpeHHsL.
N3mepenue 4acToThl, UHTEPBAJIOB BPEMEHU
1 $a30BOro crBUra. ABTOMAaTH3AINS
U3MEPEHUM.
WNudopmMannoHHO-U3MEPHUTEIBHBIE CUCTEMBI.
Hroro 16
Hroro 3a cemectp 36
Hroro 36
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadmIe 5.3.
Tabmuna 5.3. — HaumeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
HazBanus paznenos (Tem) HanmeHnoBaHue npakTU4eCKUX T dopMupyembIe
IOUCHUIIINHEI 3aHATUHN (CEMUHAPOB) PY/IOCMKOCTE, | KOMIIETCHIINU
5 cemecTp
1 OcHoBbI MeTposiOTHH. | MeTo bl U3MEpPEHUH. 2 OIIK-3
ITorpemnocTu MeToauueckune cucTeMaTH4eCcKHe
WU3MEpEHUIA. MOTPELIHOCTH.
BBeneHune nonpasok.
HUroro 2
2 ObpaboTka [TorpentHocT CpeICTB U3MEPECHHUIA. 2 OIIK-3
pe3yIbTaTOB H3MEPEHHU IIpaBuna cymMupoBaHus 4 OIIK-3
norpemHocteid. O6paboTka
pe3yJIbTATOB MPSIMBIX OJTHOKPATHBIX
U3MEPEHUN.
City4aiiHbie MOTPEUIHOCTH. 4 OIIK-3
O0paboTka pe3ynbTaToB
MHOTOKPaTHBIX PaBHOTOYHBIX
U3MEPECHUM.
O6paboTka pe3yabTaTOB KOCBEHHBIX 4 OIIK-3
W3MEPEHU.
Htoro 14
4 Mertoabl U cpeacTBa Merons! U cpencTBa U3MEpPEHUs 2 OIIK-3
U3MepeHus: PU3NUECKUX |(U3NIECKUX BEITUUNH.
BEJIMYMH. ABTOMAaTH3a1Ms | ABTOMATH3aLUs U3MEPEHUH.
W3MEPEHUI. Htoro 2
Hroro 3a cemectp 18
Htoro 18
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabnuna 5.4 — HammeHnoBanue 1ab0paTopHBIX padoT
HasBanus paznenos (Tem) HaunmenoBanue 1abopaTopHbIX T ®opMupyemsie
UCIAIIINHBI pabor PY/IOCMKOCTD, 1 KOMIIETEHIINHT
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S cemecTp

3 OCcHOBBI IToBepka cpeacTB U3MEpEeHU N 2 OIIK-3
METPOJIOTUYECKOTO
obecrieueHus Hroro 2
4 Metoapb! U cpeacTBa IIpuMeHeHre yHUBEPCAIbHOTIO 4 OIIK-3
U3MEpEeHUs PU3NUECKUX ocuuiiorpada aas U3MepeHHs
BEJIMYMH. ABTOMATH3alMsl |[IapaMeTPOB CUTHAJIOB
M3MEPEHHIL. N3mepenue conpoTUBICHUN Ha 4 OIIK-3
IIOCTOSIHHOM TOK€E
UccnenoBanue mudppoBoro 4 OIIK-3
BOJIBTMETpPA C BPEMS-UMITYJIbCHBIM
npeoOpa3oBaHHEM
Meronsl 1 cpeacTBa U3MEPEHUs 2 OIIK-3
pasHocTH (a3
Hroro 14
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosTesqIbHaAs1 paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.
Tab6ymma 5.6. — Buasl caMmocTosTeIbHOM paboThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN
HasBanus paznenoB | Buasl camocTostenbsHou | TpynoemkocTs, | dopmupyemMbie
@OpMBI KOHTPOJIA
(TeM) TUCUUTTAHBI paboTHI q KOMIETEHIINU
5 cemecTp
1 OcHOBBI IToaroroBka k 2 OIIK-3 TectupoBanue
METPOJIOTHH. TECTUPOBAHUIO
[TorpemnocTn
H3M£peHI/H71. Hroro 2
2 O6paboTka [TonroroBka k 2 OIIK-3 TectupoBanue
pe3ynbTaToB TECTUPOBAHUIO
M3MEPeHUH [ToaroToBka k 8 OIIK-3 KonTtponbsHas
KOHTPOJIbHOM paboTe paborta
Uroro 10
3 OcHoBBI [TonroroBka k 2 OIIK-3 JlaGoparopHas
METPOJIOTHYECKOTO nabopatopHoit padore, paborta
o0ecreyeHus HalucaHue oTyeTa
Hanucanue otyera no 2 OIIK-3 Otuet no
nabopaTopHoi paboTe nabopaTopHOI
pabote
IToaroroBka k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
[TonroroBka Kk 3amure 2 OIIK-3 3amuTa oT4era mno
0TYeTa 1o JT1adopPaTOPHOM nabopaTopHOi
pabote pabote
Hroro 8
6
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4 Meroab! u cpeactsa |Iloaroroska 6 OIIK-3 JIaGoparopHas
U3MEPEHUs nabopaTopHoii paboTe, pabora
($U3NYeCKUX BETMYMH. | HATUCAHUE OTYETa
ABTOMATH3ALMA Hanucanue oT4eTa 1o 8 OIlK-3 Oruer 1o
M3MEPCHUH. nabopatopHoit pabote nabopaTopHOI
pabote
IToaroroska k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
[TonroroBka k 3amure 2 OIIK-3 3amuTa oT4era mno
0TYeTa 1o J1adoPaTOPHOM nabopaTopHOi
pabote pabote
Hroro 18
Hroro 3a cemectp 38
[TonroroBka u ciaya 36 DK3amMeH
9K3aMeHa
Hroro 74

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYECHUHU AUCLUUILINHBI, U BUOB
3aHATHI

Bupl yaeOHOI nesiTebHOCTH

dopmupyemble
PPy Jlex. IIpax. JIa0. Cam. DOopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pao. pao.
OIIK-3 + + + + 3amuTa oT4eTa 1o JaboparopHoii padore,

KonTponbphas pabota, Jlaboparopras
pabota, Otuer o nabopaTopHoii padore,
TectupoBanue, Jxk3aMeH

6. PeiiTuHroBasi cucreMa JJisl OlIeHKH YCIIeBAeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banapHbIE OLIEHKH

o . MaxkcuManbHBIN
MaxkcumanbHbIH MaxkcumanbHBIH
0aJut 3a epuos Bcero 3a
®DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 0amn 3a nepuoj
mexay 2KT u Ha ceMecTp
Havana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
5 cemecTp
3armura oTYeTa o 5 5 5 15
nabopatopHoii pabore
KonTponbHas padboTa 5 5 5 15
JlaGopaTtopHnas pabota 5 5 5 15
TectupoBanue 5 5 5 15
Otuet no mabopaTopHOMH 0 5 5 10
pabote
DK3aMeH 30
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Htoro makcumyM 3a 20 25 25 100
epuo.
Hapacratomum ntorom 20 45 70 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. Metponorust u panuousMepenus : YueOuuk mis By3oB / B. . Hedenos [u ap.] ; pen. : B. U.
Hedenos. - 2-e uzn., nepepad. - M. : Beicmas mkoina, 2006. - 525 c.: (manuuue B 6ubnumorexke TYCVYP -
48 7K3.).

2. MertpoJsiorust U paauousMepeHus : YueoHoe mocodbue mis By3oB / b. B. [IBopsimun. - M. :
Academia, 2005. - 296 c. (manumune B Oubamorexke TYCVYP - 30 5k3.).

3. Boueros, A. C. MeTponorusa u u3MepuTelibHasi TEXHUKA: DJIEKTPOHHBIE CPEICTBA U3MEPEHUI
AJIEKTPUUECKUX BEIWUYMH : yuyeOHoe mocobue mis By3oB / A. C. Boneros, JI. C. He3naxun, E. A.
CrenanoBa. — Mocksa : U3natenbctBo FOpaiit, 2021. — 103 ¢ [DaexTpoHHBIN pecypc]|: — Pexum
nocryma: https://urait.ru/bcode/472122.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Jlesmuna E.C., HoBuukuii I1.B. Daexrpuueckue usMepeHus (HU3UUYECKUX BEIUUYUH
(u3meputenbHble TpeodpazoBatenu) — JI.: Dnexkrpoatromusaar, 1983.-320 c. (Hanuuue B 6ubIMOTEKE
TYCVYP - 15 3k3.).

2. U3mepenue snekTpuyeckux M Hesnekrpuueckux Benuuns/ Ilox pen. H.H.EBtuxuesa. — M.:
Oueproaromusnart, 1990. -349 c. (manuune B 6ubnuoreke TYCVYP - 32 3k3.).

3. Metponorus, cTangapTu3anus, cepTuuKanms 1 3JIeKTPOU3MEpUTEIbHAs TEXHUKA: Y4yeOHoe
nocobue/ K.K. Kum, I'"H. Auucumos, B.}O. bapbaposuy, b.4. Jlureunos. — CIIb.: [Tutep, 2006. — 368
c.: mi. (Hanuume B Oubnuoreke TYCVYP - 50 sk3.).

4. ummapés, B. FO. Texuuueckue uaMepeHust u npubdbopsl : yueOHukK s By3oB / B. 1O.
HIummapés. — 3-e usa., nepepad. u gon. — Mocksa : U3patensctBo HOpaiit, 2021. — 377 c.
[DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://urait.ru/bcode/475862.
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7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. Oryanko B.®. Metposnorus, ctanaapru3auus u ceprudukanus: Yued. mocodbue. — Tomck:
ToMckuii MEXKBY30BCKHUI LIEHTP AUCTAHIIMOHHOTO oOpa3oBanus, 2010. — 208c. (Hanuuue B OuOINOTEKE
TYCVYP - 62 3k3.).

2. DpacroB B.E., Cunopos 10.K., Otuyanko B.®. M3mepurenpHas TeXHUKA U JaTYUKU: YueOHOE
nocobue. — Tomck: TMIIO, 1999-178 c. (Hanmuuue B ondauorexke TYCVYP - 58 3k3.).

3. Metposiorusi ¥ TeXHUYECKHE U3MepeHus.. MeToandYecKrue yKa3aHHs MO BBHIMOJHEHUIO
NPaKTUYECKHUX, JIAOOPATOPHBIX pabOT M CAMOCTOSTENbHON pabOTHl JJIsl CTYJEHTOB HH)KEHEPHO-
TeXHUYECKUX HampapieHuU moAaroropku. / B. ®. Otuanko - 2024. 11 c. [DnexTpoHHBIN pecypc]: —
Pexxum noctyna: https://edu.tusur.ru/publications/10829.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOUS A JHII
€ OrpAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI M1 HHBAJIH/I0B

Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuxcs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe IPpo(deccuoHAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yuyeHHW AMCIUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreueHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANUBUIYATbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTHYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecredeHue Al NPAKTHYEeCKUX 3aHATHI

JlabGopaTopust METPOJIOTHH ¥ U3MEPHUTEIHHOW TEXHHUKHU: yuyeOHass ayJuTOpHs MJIS TPOBEICHHS
3aHATUN NPAKTUYECKOTO TUIA, Y4eOHAst ayIUTOPHs JJIsl MIPOBEACHUS 3aHIATHI J1abOpaTOPHOTO THIIA;
634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuma, 1. 74, 212 ayn.

Onucanue nMeroerocs 000pya0BaHus:

- Ocunmnorpa¢ ananorossiit pupmel INSTEK (4 mit.);

- Ocumtorpad mudposoit INSTEK;

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

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

- Hactotomep tupponoit U3-34;

- MumuBonsT™Metp B3-38 (2 mit.);

- M3mepurens nodbporHoctu E9-4;

- M3mepurens nodbpotnoctu E4-4;

- M3mepurens E12-1(A);
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- U3mepurens E12-1;

- Hactoromep U3-44 (4 mt.);

- U3smepurens RLC (2 mt.);

- U3mepurens E7-21;

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

- Bonmer™meTp cepuu M (6 mmit.);

- MUcTouHuK nuTaHus TOCTOSTHHOTO TOKA (5 IIT.);

- UcTOouHMK MUTaHKUS TTOCTOSTHHOT'O TOKA MPOTPaMMHUPYEMBIi (2 IIT.);
- Marasun conpoTtuBneHuii (3 mr.);

- ["'anpBaHOMETD;

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

- ®azometp cepuun D2 (4 mr.);

- 'eneparop-uactoromep AHP-1001;

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

- llenutens Hanpsokenns JIH-1;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue Jisl JJa0opaTOpPHBIX padoT

JlabopaTopust METPOJIOTHH U U3MEPHUTEIbHOM TEXHHUKHU: yuyeOHass ayJuTOpHs M IMPOBEIACHHS
3aHATUN NPAKTUYECKOTO TUIA, yueOHast ayIuTOpUs I MPOBEACHUS 3aHATHI J1abOpaTOpHOTO THIA;
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuna, 1. 74, 212 ayg.

Omnwucanue UMeEIONIEerocss 000pPy0BaHUS:

- 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;

- MuwnuBonsT™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.);

- Msmepurens RLC (2 mit.);

- M3mepurens E7-21;

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

- Moct P329 (2 mit.);

- Bonst™etp cepuu M (6 mT.);

- UcTouHnK muTaHusi TOCTOSTHHOTO TOKa (5 IIT.);

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

- Marasun conportuBnenuii (3 mir.);

- 'anpBanomerp;

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

- ®azometp cepun D2 (4 mrt.);

- I'eneparop-uacroromep AHP-1001;

- [Torenunomerp I1I1-63 (3 wrT.);

- Jenurens Hanpspkenus J{H-1;

- KommuiekT ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
pacIioIOKEHHBIE TI0 aJipecaM:
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- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayx.;

- 634045, Tomckast o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydYaromuecs ¢ HapylUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALMU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JIACIIUTITUHBI KOMIIETEHIINHU
1 OCHOBBI METPOJIOTHH. OIIK-3 TectupoBanue [IpumepHsIil nEpeUYEHb
ITorpemHoCcT! U3MEPEHUN. TECTOBBIX 3aJJaHUH
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
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2 O6paboTKa pe3yabTaToB OIIK-3 KonTponbHas [IpumepHbIiil nepedeHb
M3MEPEHUI pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT

TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeuenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB
3 OcHoBsl MeTponoruueckoro  |OIIK-3 3amuTa otdyera no |IIpumepHslii nepedeHsb
obecreyeHus nabopaTtopHOit BOIPOCOB ISl 3AIIUTHI
pabote 71a00paTOpHBIX padoOT
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [lepeyeHp sK3aMeHAITMOHHBIX
BOTIPOCOB
Otuer no Temsbl 1abopaTopHbIX padoT
nabopaTopHOH
pabore
4 Metoabl U cpeacTBa OIIK-3 3amuTa otyera mo |IIpumepHslil nepedeHb
U3MEpEHUs PU3NUECKUX nabopaTopHOi BOIPOCOB ISl 3AIIUTHI
BEJIMYMH. ABTOMATH3AIHS pabote 1a60paToOpHBIX PaboT
M3MEPEHUH. JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB
Otuer o Tembl 1a0opaTopHbIX pabOT
nabopaTopHOit
pabote

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JTUCLUILINHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTH
Onenka Bbannet 33 OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HATh YMEThb BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyJOBIIETBOPUTENIBHO) | MAKCUMAIbHOMU | UJIU ()parMeHTapHBIE YMEHUH U HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE pUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YAOBIETBOPUTEINILHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCHUMaJbHOM 3HaHUS CHUCTEMAaTHUYECKH | CUCTEMAaTHYEeCKOe
CYMMBI 0aJI0B OCYILIECTBIIIEMOE pUMEHEHNe
yMEHHue HABBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

5 (oTIM4HO)

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

. MeTton u3MmepeHus, Ipu KOTOpOM Hu3MepsieMas (u3MdecKas BeIUUYHHA JOMOJHAETCS 10
W3BECTHOTO 3Ha4YeHWs, Ha3zpiBaeTcsa: |. nudbdepeHNHATbHBIA METOM;, 2. METOJ
HETOCPEICTBEHHON ONEHKH; 3. HYJIeBOM MeToA; 4. METOJl JOTOJHEHUS

. Kakxoe u3 mepeyucieHHBIX CpPEJCTB M3MEPEHHUS HE OTHOCHUTCSA K BJIEMEHTapHbIM: 1.
W3MEpPUTEINbHBIN TprOOop; 2. 1aT4uK; 3. HA0Op Mep; 4. CPEIACTBO CpaBHEHUS

. AMnepmetp umeert kiacc TouHoctH 0,5. Uemy paBHa OTHOCUTEJIbHAS MOTPEIIHOCTh U3MEPEHUHN
B cepenune mkanel: 1. 0,5%; 2. 2%; 3. 1%; 4. 4%

. ITorpemiHOCTh CpencTBa M3MEPEHUS HA3bIBACTCA MYJbTUIJIMKATUBHOM, e€ciau oHa: 1.
MPONOPIMOHAIbHA U3MEPAEMON BEJIMUYMHE; 2. HE 3aBUCUT OT U3MEPSIEMOU BEJIUYHUHBI ; 3.
YMEHBIIAETCSl ¢ YBEIMUYCHUEM 3HAUCHUS U3MEpsieMoi (pU3HUEeCKON BEIHMYUHBL; 4. COCTOUT U3
HECKOJIbKMX COCTaBIISIOLIUX

. Bo ckoibKO pa3 HM3MEHUTCS OTHOCHTEJbHAs MOTPEIIHOCTh M3MEpEeHuil mnpubdopa c
MYJIbTUIIMKATUBHOM MOTPEIIHOCTHIO, €CIM 3HAaUeHUE H3MepsieMOol (U3NUYecKON BEIUYUHBI
YBEJIMYMTH B JBa paza: 1. 2; 2. 0,5; 3. He usmenurcs; 4. 4

. HeyuTeHHble OCTaTKM CHCTEMAaTUUYECKUX MOTPEIIHOCTEH MPUHSITO CUUTATh CIy4aWHBIMU

CornacoeaHa Ha noptane N2 84977 13



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ARl e

BEJIMYMHAMHU, 3aKOH paclpeesIeHNs] KOTOPBIX SIBsieTCs: 1. HOpMalbHBIM; 2. pABHOMEPHBIM; 3.
TPEYroJbHbIM; 4. SKCIIOHEHIIHATbHBIM

. Kakas u3 o1eHoK ciy4yailHOW BEJIUYMHBI HE OTHOCHUTCS K TOYEYHBIM: 1. MaTeMaTU4YE€CKOE

OXHJaHue; 2. JOBEPUTEIbHAsI BEPOSITHOCTD;, 3. CPEIHEKBaJApaTUUECKasl MOTPEUIHOCTh; 4.
JTucrepcus

. JonmonHuTtenpHas MOTPEMIHOCTh CPEACTBAa M3MEpeHUs omnpenensercs: 1. 0COOEHHOCTAMU

KOHCTPYKIIMH; 2. 3HAUYCHHEM H3MepseMoil (H3WUECKOW BENWYUHBI; 3. KBanuduKamuei
orepaTopa; 4. yCIOBUAMH HKCIUTyaTal[uu

. Pacnpenenenune CThoneHTa HEOOXOAMMO NPUMEHITH g 00pabOTKH pe3ylbTaTOB

MHOTOKPATHBIX U3MEPEHUSI IIPU YKCIIE SKCIIEPUMEHTANIbHBIX JaHHbIX MeHee: 1. 100; 2. 50; 3. 20;
4.5

Pe3yinpTaToM MHOTOKpATHBIX U3MEPEHUN SIBISETCS: 1. cpeiHee 3HaUYCHHUE U €ro JOBEPUTEIbHbBIN
WHTEPBaJ C YKa3aHUEM JOBEPUTEIHHON BEPOSTHOCTU M KOJUYECTBA U3MEPEHUI; 2. cpenHee
3HAYCHUE C YKa3aHUEM KOJIMYECTBA U3MEPEHUI; 3. Cpe/lHee 3HAUEHUE U MOTPELIHOCTD; 4. Bce
MIEPEYUCIICHHbIE BApUAHTHI

Yemy paBHBI OTHOCHUTENIbHbIE KOA(PPUIHUEHTH! BAUSHUS TOKA U HAMPSHKEHUS IPU U3MEPEHUU
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 (PU3UYECKUX BEIUYHUH: 1. clloKeHUE; 2. YMHOXEHHUE; 3. BEIUUTAHUE; 4.
JieJieHne

N3mepenuss pusmyeckoil BEIHMYUHBI, PEe3yJbTaT 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 myTeMm: l. anredpamdeckoro CIOXEHHUs I'paHHUIl
JIOBEPUTEIbHBIX HHTEPBAJIOB; 2. T€OMETPUUECKOTr0 CJIO0XKEHUS TPaHUI] JOBEPUTEIbHBIX
WHTEPBAJIOB; 3. alreOpandecKoro CJIOKEHHS CPEeIHEKBAAPATHUYECKUX IMOTPEITHOCTEH; 4. ©
TEOMETPUUECKOT0 CIOKEHHSI CPEAHEKBAAPATHUECKUX MOTPEIIHOCTEH;

OcHOBHOH 3ajadyeli METPOJIOTHYECKOT0 o0ecreueHus SBiaseTcs: 1. Haa30p 3a COCTOSHUEM
CpeICTB U3MEpPeHUM; 2. o0ecrneueHrne eIMHCTBA U3MEpEeHUH; 3. o0ecTieueHne COXpaHHOCTH
ATAIOHOB (PU3MUECKUX BeIHUUH; 4. pa3paboTKa HOBBIX METOJI0B U3MEPEHHUS

ATTecTanus CpeAcTBa M3MEpPEHHS MPOU3BOAUTCS B ciydae, eciu: | .empeamnoJiaraercs
HCIIOJIb30BAaHUE CPEICTBA U3MEPEHUS B YCIOBUSAX, HE IPETYCMOTPEHHBIX B MACMOPTE CPEACTBA
U3MEpEHUs; 2. €CTh MOJO3PEHUS B HEUCIPABHOCTU CPEACTBa M3MEPEHUs; 3. CPEICTBO
M3MEpEeHUs He MOJJICKUT 0053aTeIbHOMY TOCYAapCTBEHHOMY HaJ30pY; 4. CPEICTBO U3MEPEHUS
MPUOBLIO 10 UMITOPTY

OTanoH (U3MYECKON BEIMYUHBI, NpeAHAa3HAUYCHHBIN 11 paboThl B OCOOBIX YCIOBHSX,
Ha3bIBaeTcs: 1. rocygapCTBEHHBIM; 2. IEPBUYHBIM; 3. BTOPUYHBIM; 4. ClIEIUAIbHBIM

Kaxoit Tun AL ob6ecnieunBaeT HaMOOIBITYIO CKOPOCTh H3MEPEHUS: 1. TIOCIeI0BATENBHBIN; 2. C
BpPEMS-UMITYJILCHBIM MPEe0Opa3zoBaHueM; 3. MOCIeA0BaTEIbHO-TIApAIUICIBHBIN; 4. TapaJIeIbHBIN
Kospduumentom aMmiauTyabl NEepeMEHHOrO HaNpsKEHUs Ha3bIBAlOT OTHOLIeHHe: 1.
CpPEAHEKBAAPATUUECKOT0 3HAYEHHUS K CPEIHEBBINPAMICHHOMY; 2. aMIUIUTYJHOTO 3HAUYEHHUS K
CPEIHEBBINPSAMICHHOMY; 3. aMIUIMTYHOTO 3HaYEHUS K CpelHEMY; 4. aMIUIUTYAHOTO 3HAYCHUS
K CpeIHEKBaIpaTHUECKOMY

[TorpemHocTh TMUGPOBBIX CPEACTB HU3MEPEHHs sABIsAeTCA: |. aaauTUBHOU; 2.
MYJIbTUIUIMKATUBHOM; 3. KOMIUIEKCHOM; 4. BCE BapUaHThl HEBEPHbBIE

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

Knaccudukarus BUIOB U3MEPEHU.

Mertoabl u3MepeHuid GPU3NIECKUX BETUYMH.

Knaccudukanus cpenct usmepenuii (CH). Xapakrepuctuku CU.

Knaccugukarus norpemHocTei.

CucremaTrnieckue MOrpelHOCTH, 0OHAPYKEHNE, METOIbI UCKITIOUEHHS.

CiyualiHple OTPEIIHOCTH. 3aKOHBI PacIpeIeIeHHs], TOUEYHbIE OLIEHKH.

OueHKHM YMCIOBBIX XapaKTEPUCTUK CIy4yaillHbIX norpemHocteil. OmnpenenaeHue rpaHull
JIOBEPUTEJIBHOTO MHTEPBAJIA CIIyYalHbIX IIOIPEIIHOCTEN.
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12.

13.
14.

15.

16.

17.
18.
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.

. HorpemHoctu cpencTB usmepeHuid, ux HopmupoBanue. Knaccol Tounoctu CH.
. Pe3ynbTaT 1 mOorpemHocT KOCBEHHBIX U3MEPEHHUI.

10.
11.

O6paboTka pe3ynbTaToB NPSIMbIX MHOTOKPATHBIX PAaBHOTOUYHBIX U3MEPEHUH.

[IpaBuna cymMMHpOBaHUSA MOTPEIIHOCTEN (HEUCKIIOUEHHbIE OCTATKU CUCTEMAaTHU-YECKHX
MOTPENTHOCTEH, CITydaiiHple IOTPEITHOCTH U UX COYETaHHUE).

[IpaBuna okpyrieHus MOrPEeUTHOCTH U 3alUCH pe3ysibTaTa u3MepeHus. ®opmbl mpea-cTaBiIeHUs
pEe3yJIbTaTOB U3MEPEHUN C YUETOM MOTPEIIHOCTEM.

OO0ecrneyeHue eIMHCTBA U TOUHOCTH U3MEPEHUH.

OcHoBHbIE TIOJIOKEHUS 3aK0oHa PO «O06 obecrnieueHnn eTMHCTBA U3MEpPEHUi». [ 'ocynapcTBeHHas
cucreMa obecnieuenus enuacTBa n3mepenuit (I'CH).

[Tonsarue metponorudeckoro obecnedenus (MO). [IpaBoBbie, opraHu3aliOHHBIC, HA-yYHBIC U
TexHu4Yeckne ocHoBbl MO.

Bunbr u conepxxanue pa6ot mo MO. Oynknuu ¢enepasbHOro areHTCTBA MO0 METPOJIO-THH,
crangaptu3anuu u ceprudukanuu (Poccranmapra).

I'ocynapcTBeHHBINH METPOIOTHUECKU KOHTPOJIb

ATTecTanusl, MoBepKa 1 KaIMOpOBKa CPE/ICTB U3MEPEHHUSI.

OTaJOHbI U MOBEPOYHBIE CXEMBI

[{enu ¥ NPUHLIKIIBI CTAaHAAPTU3ALINH.

Bunel v MeToipl cTaHAApTU3ALUY.

Kareropuu u BuJpI CTaHAAPTOB

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

Buner ceprudukanuu. Oco6eHHOCTH cepTU(HUKALNN CI0KHBIX TEXHUUECKUX CHCTEM.

Cxembl cepTudUKaIIN

DneKkTpo-MexaHuYeckue MpruOopsl HEMOCPEACTBEHHOTO oTcyeTa. OOIIMe YepThl, MPEUMYIIECTBa
U HEI0CTaTKU

Buasl namepsieMbix HanpsikeHuil. X B3auMOCBSI3b.

KomniencaTop nocTossHHOTO TOKa.

DNEKTPOHHBIE aHAJOrOBbIE BOJBLTMETPHI. OOIIHE CXeMbl, IPEUMYILECTBA U HETOCTATKH.
JleTekTop aMIUIUTYAHOTO 3HAYEHMS C MapajlieIbHBIM BKJIIOYEHHEM JIHOoJAa (C 3aKpPBITHIM
BXOJIOM).

WuTerpanbHblil 1€TEKTOp aMIUIUTYAHOTO 3HAYEHUSI.

JleTexTop cpeqHeKBaIpaTUYECKOr0O 3HAaUECHHUS.

JleTekTOop CpeqHEeBBIMPSAMIECHHOIO 3HaueHUs. TepMoldyieKTpuueckoe mpeoOpa3oBaHue
CpEIHEKBaIPaTHUECKOT0 3HAYCHHUS.

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

[{udpoBoii BOIBTMETP MOPA3PATHOTO YPABHOBEITHBAHHMS

[{udpoBoii BOIBTMETP € BpeMsI-UMITYJIbCHBIM IpeoOpa3oBaHUEM

[udpoBoii BOMBTMETP ¢ TBOWHBIM HHTETPUPOBAHUEM

[udpo-ananorossiii mpeodpa3oBaTeb

AHanoroBo-1udpoBoil mpeodpa3zoBaTeNb MOCIEA0BATEIHBHOTO ICHCTBUS

AHanoroBo-1udpoBoii mpeodpazoBaTeb NapaIICIBHOTO IEHCTBH

AHanoroBo-1udpoBoit mpeodpa3oBaTelb KOMOMHUPOBAHHOTO JICHCTBH

N3mepenune Toka.

OOmmue cBeneHus o0 ocummiorpadax — KiraccuuKamms, TUIIOBbIE METPOJIOTHYECKUE Xa-
PaKTEepPUCTUKH, TPUMEHEHUE.

CtpyKTypa yHUBEpCAJILHOTO OcLuuiorpada.

CKOpPOCTHBIE ¥ CTPOOOCKOIMMYECKUE OCIIHIITIOTpadbI.

[{udpoBbie 1 KOMOMHUPOBAHHBIC OCITUILTOTPAdHI.

[Ipubopsr nuckpeTrHoro cueta. OCHOBHBIE METPOJOTHUYECKHE XapakTepucTuku. Obnactu
MIPUMEHEHHUS.

W3mepenne akTUBHBIX COMPOTUBIICHUH KOCBEHHBIM METOAOM.

H3mepeHne akTUBHBIX COMTPOTUBICHUI MOCTOBBIM METOOM.

W3mepenne peakTUBHBIX TapaMETPOB PE3OHAHCHBIM METOIOM.

W3mepeHune peakTHBHBIX TapaMETPOB METOAOM JAUCKPETHOTO CUETa.
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9.1.3. IIlpuMepHbIii NepeyeHb BAPMAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. Ilpu nmoBepke BOIbTMETpPA C BEpXHUM MpenesioM umepenus 10 B B Toukax mkansl: 1, 2, 4, 6, 8
B monydeHnsl cnenyromue nokazanus obpasmoBoro mpubdopa: 1,05; 2,09; 4,2; 5.8; 8,4 B.
Onpenenutsh: 1) abcoNOTHBIE, OTHOCUTENbHBIE U MPUBEACHHBIE MOTPEIIHOCTH B KaXIOM
yYKa3aHHOH TOYKE IIKAJbl; 2) K KAKOMY KJIACCy TOYHOCTH CIEAYyeT OTHECTH MPUOOP

2. Bomet™meTp umeet npenen usmepenuit 100 B. [Toxazanume nmpubopa paBHo 25 B. Ilpenen
JIOMyCKaeMOW OTHOCUTEIbHOM morpemHoctu paBeH 4,8%. Onpenenauts Kiacc TOYHOCTH
npubopa, 3amucath pe3ylbTaT U3MEPEHUS.

3. JIBa BONBbTMETpa C OJIMHAKOBBIMH IpeieIaMy U3MEPEHUSI UMEIOT KJIacChl TOYHOCTH B BHJE: 1)
0,4; 2) 1,0/0,1. Onpenenutb, HAYUHAS C KAKOT'O 3HAUYCHUS U3MEPSIEMOTO HAMPSHKEHUS BTOPOI
BOJIbTMETp OyzeT obecneunBaTh OOJBITYI0 TOYHOCTh U3MEPEHHUS HATIPSKEHUS

4. Iloctpouts rpaduKku 3aBUCUMOCTH aOCONIOTHOHW, OTHOCHUTENBHON NOTpEeIIHOCTEH OT
M3MEPEHHOT'0 HAMPSHKEHHs BOIBTMETPAMHU ¢ mipeaenoM mkansl 10 B, knmaccom Tounoctu 1,5 u
1,0/0,2 oT BeMMYMHBI U3MEPSAEMOTO HAMPSKEHHs (HE MEHee 5 ToYeK Ha rpaduk).

5. AMnepmeTrp umeet kinacc TOYHOCTH 2,0 U KOHeYHOe 3HaueHue wmkansl 1A. Onpenenuts
JIMara3oH 3HAYEHU, B KOTOPOM OTHOCHUTENbHAS MOTPEIIHOCTh U3MEPEHUI HE MPEBBICUT 5 Yo.

6. Ilokazanue BonpTMeTpa npu uzmepenuu UV=6,2 B na npenene Uxk=10 B. U3mepenue
MPOBOJIMIIOCH B YCIIOBUAX MOBBIIICHHON BIaXHOCTH Bo3ayxa 90%. B macmoprte mpubopa
YKa3aHO: OCHOBHAs NOTIPEIHOCTh U3MepeHus - £ 4 % or Uk, NOrpemHocTh BOJbTMETpPA B
YCJIOBUSAX MOBBIIEHHON BiaxkHoctu - + (0,05U+0,01B). Metoauueckas morpeurHocts: 2%.
3anucaTh pe3yJibTaT U3MEPECHHUS.

7. CnyvaliHasi TOTPEIIHOCTh U3MEPEHUS HAMPSKEHUs paclpeesieHa 10 HOPMaIbHOMY 3aKOHY.
[Ipu oGpaboTke pe3yabTaTOB U3MEPEHUI MOITYYEHBI CIEAYIOIINE OLEHKH MOTPEIIHOCTH:
cucrematuyeckas norpemnocts Ucuct= +20 mB, CKII SU=20 mB. Onpeaenuts BEpOATHOCTh
TOT'0, YTO PE3yabTAT U3MEPEHHUS OTIUYAETCS OT UCTUHHOTO 3HaueHus He Oojee yem Ha DU
=+60MmB.

8. U3BecTHO, 4TO TpaHUIIbl JOBEPUTEIHHOTO UHTEPBAJIa MOTPEIIHOCTH U3MEPEHUS HATPSHKCHUS
paBHbl 25 MB npu nosepurenbHoil BeposTHOCTH p=0,8. Cumras, 4TO MOTPEIIHOCTH
pacmpe/eneHa no HopMaJlbHOMY 3aKOHY C HYJIEBBIM MaTeMaTHUYECKUM OKHJIaHHUEM, OTIPEACITUTh
IpaHUIBl MHTEPBAJa C TOBEPUTEIHHON BepOATHOCTHIO p=0,95.

9. KakoB nomxkeH ObITh 00be€M BBIPAOOTKHU N, 4TOOBI ¢ BEpOATHOCTHIO 0,9 TOUHOCTH OLIEHKHU
MaTeMaTUYECKOro OXuAaHus pe3ynbrara usmepenuss AX= +1, ecnu SX = +3.

10. M3BecTHO, YTO AJIs CIy4YailHOW MOTPELIHOCTH PABHOBEPOSITHO pacCIpeeleHHON ¢ HYJIEBbIM
MaTeMaTHUYeCKUM OXUJaHUEM, TPaHUIlbl JOBEpUTENbHOr0 HHTepBaia ¢ p=0,7 paBusl +20 MB.
Onpenenutb CpeJHEKBAAPATUYECKYIO MIOTPEIIHOCTD S.

11. B pe3yabpTare mpsMbIX MHOTOKPATHBIX PAaBHOTOYHBIX HAOIIONCHHUIN MOTYy4YEeHBI CIEAYIOIINE
3HaueHusa yactoTel: 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[']. CuctemaTuyeckre NOTPEIIHOCTH OTCYTCTBYIOT. ONpenenuTs pe3yabTaT U3MEPEHUs s
JloBepUTeNIbHOM BepositHocTu P1=0,9.

JAMHCATE PEsVIETAT EOCESHEOID HIMEPEHHS

COMPOTHET SHHET M2TOLOM aMISPMETPA - EQTETMETER
_ U-R,
o I-Ry =0
12, INogazamus avmepuerpa: E0SA L=10A smace
TouasocTH 1.0
INogazapws eonermetpa: U=8B, U=105 gxacc
TouroeTH 20010
Bavmperress compoTe neame EaneTaearpa =300 Ou;

TRy ==1%.
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JAMHCATE PESVIIETAT EOCESHHOTD HEMESPEHHT DO B
EMECCTEH Ha EVMETDE:
C= S o
13. ,:__ 7 ,:*J
Ilo pesvneTaTam mpasens HeMaperri: C=252 o,

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

HzpzcTHO, 4TO CONPOTHET SHHS TSHS OTATHHER
Onpel STAeTe & OpASIT Of:

R =R,(1+ At +Bt%)
4 R,=(8103)0Om, A={0,1610,2)1/"C,
B =({0,002+0,0001)1/°C*, t=(40,0£01)C

JATHCATE PESVIETAT HEMEPEHHT COMP-OTHEN SHHA
TEHIODATHHEZ.

JAMHCATE PEIVIETAT EOCESHHOID HIMSDEHHT
COMPOTHEN SHHET METOLOM MISPMSTPa - EUIETMETER

L

R, = o A,

15. [lozazasms soneraetpa: U=86, U =108, mmace
rogeoceTH 2.0/10
INogazapms aumepuerpa: E0OSMA, I=10 A mmacc
roaaocTH 1.0,
BrvrpeHEss cOnpoTRENSHERE aMmapuMeaTtea: Fa=3 O,
8K ="1%.
JATHCATE PESVIETAT EOCESHHOTD MEMEDEHHT SMEOCTH
HEMESDHTET &M hA308 Oro COEHTA:

oo
16 C=or
E=1e0um, SE="03 % Sleln, =20, 1% ¢=-307,
S="0_1%.
JaATHCATE PEEVIIETAT EOCESHHELX HEMEpeHHE

CODCTESHHCH “ECTOTE ECHTVDA:

1 1

17. £ 1-

27 JLC 40°
I=30 weH, 8L="%%; C=100 oP 6 SC="2%; O=130

80=23".
9.1.4. [IpuMepHBbIii NepedeHb BONMPOCOB J1JIsl 3alIIUTHI J1a00PATOPHBIX padoT

1. Kakne ocCHOBHBICE (PYHKIHMOHAJIBHBIC Y3JIbI COJCPKUT YHUBEPCAIBHBIA JJIEKTPOHHBIN
ocrmutorpad, U Kakoe ux MpeaHazHaueHue B ero padore?

Uto Takoe CHHXPOHM3AIMS, U KaK OHA OCYIIECTBISETCS B JIEKTPOHHOM ocuuiuiorpage?

UYto Takoe BHYTPEHHSIS, BHEIIHSSI CHHXPOHHU3ALUS U B KAKUX CITydasx OHA IpUMEHseTcs?

UTo Takoe KAYIHN peKUM pa3BepTKHU, KAK OH OCYUIECTBIISICTCS U Ui HAOIIOACHUS KaKUX

s
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10.

1.

12.

13.

14.

15.

16.
17.

18.
19.

20.
21.

22.

23.
24.

25.

26.

27.

28.

29.
30.
31.
32.
33.

34.
35.

CUTHAJIOB OH UCIIOJb3yeTCs?

. Kak ocymectBisieTcs kanuOpoBka ko3¢ duIimenTa BepTUKAIBHOTO OTKJIOHEHUS, KaIMOpOBKa

koa(duimenTa pa3BepTKu?

. Kak ¢ nomompto ocimorpada u3mMepuTh aMIUIUTY Ay UMITyJIbca?
. Kak ¢ nomomipto ocrmiorpada u3mMepuTh NEPUOA CIAET0BAHUS U ITUTEIbHOCTh UMITYJIbCOB?

Kak o1eHUTh TOYHOCTH M3MEPEHHS] BPEMEHHBIX M aMIUTUTYJHBIX MapaMeTPOB CHTHAJIOB,
HaOJII0aeMBIX Ha dKpaHe ocniorpada?

. Kak onpenenuTs UCTUHHYIO AJIUTEIBHOCTD (PPOHTA UMITYJIbCA NIPU U3MEPEHUHU €r0 C IOMOIIbIO

ocuuiorpada, UMEIIIero OrpaHMYeHHYIO MOJIOCY MPOMYyCKaHMUS KaHaja BEPTUKAIbHOIO
OTKJIOHEHHSI?

Kaxk paboTtaer nByxkaHanbHBIN ociiuuiorpad?

K xakomMy BHUAYy HM3MEpPEHUH OTHOCATCS: a) M3MEPEHUE COMPOTHBICHUHU C MOMOIILIO
AJEKTPOMEXaHUYECKOTO OMMeETpa; 0) M3MepeHue CONMPOTUBICHUNW METOJOM BOJILTMETpa-
aMIiepMeTpa; B) M3MEPEHUE COMPOTHUBICHUN MOCTOBBIM METOJAO0M?

Kakue cymiecTByroT cxeMbl OMMETPOB HEMOCPEICTBEHHON OILEHKU JIJISl U3MEPEHHS OOJIBIINX U
Majsix conpotuBiennii? Kak onu paborarot?

Kaxk mo ximaccy TOUHOCTH OMMETpPa HEMOCPEICTBEHHON OIIEHKH ONpEeNeIuTh a0COMIOTHYIO U
OTHOCHUTEIIbHYIO TIOTPEIIHOCTH U3MEPEHHS COTPOTUBICHUIA?

Kak BBITIISIIAT cXeMBbI JUIsl U3BMEPEHUs CONPOTHUBICHUM METOJIOM BOJbTMETpa-amrmepmerpa. 1o
KaKuM TIpU3HaKaM OTAAETCs MPEANOYTEHHUE HCIOJB30BAaHUS TOM WM MHOW CXEMBI IS
HU3MEPEHHs OOTBIINX WU MaJIBIX COPOTUBIICHUM?

Kak onpenenuts norpenHocTb KOCBEHHOTO U3MEPEHUS COMPOTUBIICHHSI METOJIOM BOJIBTMETpa-
amnepmerpa? OOBSCHUTH C IPUBEACHUEM MAaTEMaTHUECKOr0 00OCHOBaHUSI.

Kaxk BBITTIAIUT cXemMa OJIMHAPHOTO MOCTa JJIsl u3MepeHusi conpoTuBieHuii? Kak ona padoraer?
Yto Takoe YyBCTBUTEJIBHOCTh MOCTAa M KaK OHa BJIHMAET HAa TOYHOCTh H3MEpEHHUs
COMPOTUBIICHUI?

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

Kak BBITIAAUT CTpyKTypHas cxema HU(POBOTO BOJBTMETpPA C BPEMsS-UMIYJIbCHBIM
npeoOpa3oBaHUEM M Kak OHa paboTtaeT?

Kakue koJipl HCTIONIb3YIOTCA B HU(POBBIX U3MEPUTEIBHBIX MTPUOOpax?

[To xakoi 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 HECTAOMIBLHOCTH YaCTOThl KBAHTYIOIIETO reHeparopa’?
KaxoB (husnueckuii CMbICI BO3HUKHOBEHHSI TOTPEIIHOCTH 3a CUET HECTAOUIILHOCTH HAKJIOHA U
HEJIMHEMHOCTHU JTMHEUHO-U3MEHSIOIIETOC HANPSIKEHUS?

Kak npousBoauTtcs namMepeHue pasHocTH a3 AByXKaHaJIbHBIM OCHHILIOrpadoM ¢ mpuMeHEeHUEM
JIMHEWHOU pa3BepTKU?

Kax mpousBoauTcs namMepeHue pa3HocTu ¢a3 METOI0M dJLTuIca’?

Kaxkoii cmoco6 u3aMepeHus pasHocTu ¢a3 ¢ MpUMEHEHHEM JHMHEHHOW pa3BEepTKU Ha
ocumiorpde naer 6ojee TOUYHbIE PE3YIbTAThI: CIIOCO0 U3MEPEHHUS, UCIIONIb3YSI MOTHBINA MEPHOT
U3MEpSeMOro curHaia wiu ero noaoBuHy? IlosicHuts Ha mpumepe.

Kakomy ocmumnorpadpuyeckoMy MeToay (C TOUYKH 3pEHHS TOYHOCTH) CJIEAyeT OTAaTh
MPEeANOYTEeHUE: METOY JIMHEHHON pa3BEepPTKU UM METOJY JJIIUIICA MPU U3MEPEHHUH (Ha30BOTO
casura 10 rpamycos ; 45 rpanycos ; 80 rpamgycoB ?

Kakue BUABI METOIUYECKUX MOTPEIIHOCTEN BO3HUKAIOT MPU U3MEpPEHUH (Pa30BOrO CABUTA C
MOMOIIBIO ociiIIorpada; ¢ ucrnoyb3oBanueM (pazomerpa O2-16?

Jns dyero mpu uzMepeHUsx (pa3oBbIX CABUTOB HEO0OXOIHMMa KaIMOPOBKA M3MEPUTEIbHBIX
npubopoB? KonkperHo: ocumnorpada, reaeparopa, pazomerpa?

Kakum o6pa3om pabGoraetr moTeHUHOMETp (KOMIEHCATOP) MOCTOSHHOTO TOKa, MOYEMY C
MTOMOIIBIO ATOT0 MpHOOpa odecrieunBaeTcss OOJIbIIAs TOYHOCTh U3MEPEHHS IO CPABHEHUIO C
puOOpaMy 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.
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36. Urto Takoe noBepouHas cxema? KakoBbl pa3HOBHIHOCTH OBEPOYHBIX CXEM?
37. Ilo xakuM KpHUTEPHUAM BBIOMPAIOTCS 00pa3moBOE CPEACTBO M3MEPEHUS MPH NMPOBEICHUH
noBepku?

9.1.5. Tembl 1a00paTOPHBIX padoOT

IToBepka cpeacTB U3MepeHU

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

HccnenoBanue nuppoBOro BOJILTMETPA C BPEMS-UMITYJILCHBIM IIPeoOpa3oBaHueM
Mertobl U cpeacTBa U3MEPEHUS pa3HOCTH (a3

Nk W=

9.2. MeTonnueckne peKOMeHIalUN

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

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

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

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

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

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

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

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

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

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

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

Buapl 7onOMHUTENBLHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaroniuxcs

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

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

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

[Ipenmy1iiiecTBEHHO MPOBEPKa

METOJIaMH, OTIPEICIISTFOIIIMMHIC
HCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

b

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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