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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

CornacoBaHa Ha noptane N2 84978 2



4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHUuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI ITO BUIaM YUY€OHOU ACSITEIbHOCTH

Bcero |Cemectpsl

Bupl yaeOHOI nesiTeIbHOCTH
4acoB |5 cemectp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 70 70
JIeKIIMOHHbBIE 3aHATUS 36 36
IIpaxkTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 16 16
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 38 38
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 8 8
[ToaroToBka K KOHTPOJIBHOM paboTe 8 8
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 8 8
Hanmcanue otueta no naGopaTtopHoii padote 10 10
[ToaroroBka K 3amuTe OTYETa MO JJAopaTOpHOU paboTe 4 4
IHoaroroBka u craya 3K3amMeHa 36 36
O0mas TpyaoeMKOCThb (B Yacax) 144 144
OO6mas TpyaoeMKocTh (B 3.e.) 4 4

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa ITUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUIaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus pasnesnoB (Tem) Jlek. | Ilpak. | JIa6. | Cam. Bcer(%;aCOB dopmMmupyemsbie
JUCIUILIHHEI 3aH., 9| 3aH., 9 | pad. |pal., sk3amena) KOMIIETEHIIUH
5 cemecTp
1 OCHOBBI METPOJIOTHH. 4 2 - 2 8 OIIK-2
ITorpemuocT U3MepeHuN.
2 O6paboTKa pe3yIbTaToB 12 14 - 10 36 OIIK-2
HU3MEPEHUH
3 OCHOBBI METPOJIOTUYECKOTO 4 - 2 8 14 OIIK-2
obecrieyeHus
4 MeToibl ¥ CPEJICTBA U3MEPEHUS 16 2 14 18 50 OIIK-2
(bu3nUeCKUX BETUYNH.
ABTOMaTH3aLUs U3MEPEHUM.
Hroro 3a cemectp| 36 18 16 38 108
Utoro| 36 18 16 38 108

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI

Copepxanue pa3enoB (TeM) AUCUUTUINHGI (B T.Y. M0 JIEKIHIM) IPUBEICHO B Tabmuiie 5.2.
Tabnuma 5.2 — Coneprxanue pas3ienaoB (TEM) TUCHUILIAHEI (B T.4. TIO JCKIUSIM)
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HaszBanus pasznenos
(Tem) AMCUMILIIUHBI

CopepxaHue pa3zennoB (TeM) AUCLUIIUHBI
(B T.4. 110 JIEKLIUSIM)

TpynoemkocTsb
(JTIeKIIMOHHBIC
3aHATUSA), U

dopmupyemble
KOMIIETEHIIUU

5 cemecTp

1 OcHOBBI
METPOJIOTUH.
ITorpemnoctu
U3MEPECHUM.

OCHOBHbIE TOHATHS, TEPMUHBI U
onpeeeHUsI METPOJIOTUH.

Cucrema enuHULl PU3HMUECKUX BEITUIUH
(®B).

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

OCHOBBI TEOPUHU OTPEITHOCTEMN.
Knaccudukanus norpemnocrteid. [Ipasuia
CYMMUPOBaHUS OTPEITHOCTEMH.
[IpaBuna npencraBieHus pe3ybTara
WU3MEPEHHUS.

4

OIIK-2

Hroro

2 ObpaboTka
pe3yNbTaToB
M3MEPEHUI

[IpaBuna cyMMHUpOBaHUS MTOTPEIIHOCTE.
O6paboTka pe3yabTaTOB MPSIMBIX
OJTHOKPATHBIX TEXHUYECKUX U3MEPEHUH.
HopMupoBanue ocCHOBHOM U
JIOTIOJTHUTEBbHOM niorpemHocteit CH.
O6paboTka pe3yIbTaTOB MHOTOKPATHBIX
PaBHOTOYHBIX U3MEPEHU.

O6paboTka pe3yabTaTOB KOCBEHHBIX
U3MEpPEHHUI.

OIIK-2

Hroro

3 OCHOBBI
METPOJIOTHYECKOTO
obecnieueHus

OcHOBHbIE TTOHATHS U 33]]a41
METPOJIOTHIECKOTO 00eCIICUCHHUS.
OcHoBHbIE TIOJI0OXKeHUS 3aKkoHa PD «O06
o0ecCrieYeHNN eIMHCTBA U3MEPEHUIN.
Cucrema BocnpousseaeHus eauaui] OB u
Mepeladyn uxX pa3mepa BCEM CpeICTBaM
U3MEPEHUM.

DTanoHbI, BUJIbI 3TAJIOHOB.

[ToBepka u kanmuOposka CU. IloBepounsie
CXEMbI U METOAMKHU MTOBEPKHU.
['ocynapcTBeHHBIN METPOJIOTHYECKUIA
HAaJ30p.

OIIK-2

Htoro
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4 Metonpb! u cpenctBa | OO0OIIEHHBIE CTPYKTYPHBIE CXEMBI 16 OIIK-2
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-2
ITorpemnocTu MeToauueckune cucTeMaTH4eCcKHe
WU3MEpEHUIA. MOTPELIHOCTH.
BBeneHune nonpasok.
HUroro 2
2 ObpaboTka [TorpentHocT CpeICTB U3MEPECHHUIA. 2 OIIK-2
pe3yIbTaTOB H3MEPEHHU IIpaBuna cymMupoBaHus 4 OIIK-2
norpemHocteid. O6paboTka
PE3yNbTATOB MPSMBIX OJTHOKPATHBIX
U3MEPEHUN.
City4aiiHbie MOTPEUIHOCTH. 4 OIIK-2
O0paboTka pe3ynbTaToB
MHOTOKPaTHBIX PaBHOTOYHBIX
U3MEPECHUM.
O6paboTka pe3yabTaTOB KOCBEHHBIX 4 OIIK-2
W3MEPEHU.
Htoro 14
4 MeToJibl ¥ CpeaCcTBa Mertobl U CpeACTBA U3MEPEHUS 2 OIIK-2
U3MepeHus: PU3NUECKUX |(U3NIECKUX BEITUUNH.
BEJIMYMH. ABTOMAaTH3a1Ms | ABTOMATH3aLUs U3MEPEHUH.
W3MEPEHUI. Htoro 2
Hroro 3a cemectp 18
Uroro 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-2
METPOJIOTUYECKOTO
obecrieueHus Hroro 2
4 Metoapb! U cpeacTBa IIpuMeHeHre yHUBEPCAIbHOTIO 4 OIIK-2
U3MEpEeHUs PU3NUECKUX ocuuiiorpada aas U3MepeHHs
BEJIMYMH. ABTOMAaTH3allUs |[apaMeTpPOB CUTHAJIOB
M3MEPEHHIL. M3MepeHne COMpOTUBIICHNH Ha 4 OIIK-2
IIOCTOSIHHOM TOK€E
UccnenoBanue mudppoBoro 4 OIIK-2
BOJIBTMETpPA C BPEMS-UMITYJIbCHBIM
npeoOpa3oBaHHEM
Meronsl 1 cpeacTBa U3MEPEHUs 2 OIIK-2
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-2 TectupoBanue
METPOJIOTHH. TECTUPOBAHUIO
[TorpemnocTn
H3M£peHI/H71. Hroro 2
2 O6paboTka [TonroroBka k 2 OIIK-2 TectupoBanue
pe3ynbTaToB TECTUPOBAHUIO
M3MEPeHUH [ToaroToBka k 8 OIIK-2 KonTtponbsHas
KOHTPOJIbHOM paboTe paborta
Uroro 10
3 OcHoBBI [TonroroBka k 2 OIIK-2 JlaGoparopHas
METPOJIOTHYECKOTO nabopatopHoit padore, paborta
o0ecreyeHus HalucaHue oTyeTa
Hanucanue otyera no 2 OIIK-2 Otuet no
nabopaTopHoi paboTe nabopaTopHOI
pabote
IToaroroBka k 2 OIIK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka K 3ammmuTe 2 OIIK-2 3ammra oT4eTa 1no
0TYeTa 1o JT1adopPaTOPHOM nabopaTopHOi
pabote pabote
Hroro 8
6
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4 Meroab! u cpeactsa |Iloaroroska 6 OIIK-2 JIaGoparopHas
U3MEPEHUs nabopaTopHoii paboTe, pabora
($U3NYeCKUX BETMYMH. | HATUCAHUE OTYETa
ABTOMATH3ALMA Hanucanue oT4eTa 1o 8 OIIK-2 Oruer 1o
M3MEPCHUH. nabopatopHoit pabote nabopaTopHOI
pabote
IToaroroska k 2 OIIK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka K 3amure 2 OIIK-2 3ammra oT4eTa 1no
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
KOMIIETEHINH
3aH. 3aH. pao. pao.
OIIK-2 + + + + 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 uza., nepepad. - M. : Beicmras mkona, 2006. - 525 c¢. (Hanuuune B 6ubauoreke 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. — MockBa : U3natenbctBo FOpaiit, 2022. — 103 c. [DnekTpoHHBIN pecypc]|: — Pexum
nocrtyma: https://urait.ru/bcode/492152.

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.FO. bap6aposuy, b.4. JlutBunos. — CIIb.: ITutep, 2006. — 368 c.
(mamuune B 6ubmuoreke TYCVYP - 50 2k3.).

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI
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1. Otyanko B.®. Metposorus, crangaptusanus u ceptudukanus: Yded. mocooue. — Tomck:
Tomckuii MEXBY30BCKUM IIEHTP AUCTAHIIMOHHOTO oOpaszoBanus, 2010. — 208¢. (Hanumume B OMOIHOTEKE
TYCVYP - 62 3k3.).

2. OpactoB B.E., Cugopos 10.K., Otuanko B.®. 3mepurtenbHas TeXHUKA U JaTYUKH: Y4UeOHOE
nocobue. — Tomck: TMIIZO, 1999. 178 c. (manuuue B 6ubauorexke TYCVYP - 58 7k3.).

3. MeTponorusi U TeXHUYECKHE U3MepeHHud.. MeToauueckue yKa3aHUs MO BBHIINOJHEHUIO
MpaKTUYECKUX, Ja0OpaTOpHbIX pabOT U caMOCTOATEIbHON paboOThl A CTYJEHTOB HH)KEHEpPHO-
TeXHUYECKUX HampaBieHU moaroToBku. / B. @. Ortuanko - 2024. 11 c. [DnekTpoHHBIH pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/10829.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrpaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEAOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

Jl1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUsIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTcs o0palarhbcss K COBpEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT pocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKIUOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOM
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALUH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

JlaGopaTopusi METPOJIOTHU U U3MEPUTEILHONU TEXHUKH: yueOHasl ayauTOpHUs I MPOBEICHUS
3aHATUM MPAKTUUECKOTo THMA, yueOHas ayJuTOpHs Ui MPOBEACHUS 3aHATUN Ta0OpaTOPHOTO THUIIA;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 212 ayga.

Onucanne UMEIOIIErocss 000pya0BaHUS:

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

- Ocuumnorpad mudposoit INSTEK;

- 'eneparop curnanos tuma ['3 (2 mr.);

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

- Hactotomep 1udponoit U3-34;

- MumuBonsT™MeTp B3-38 (2 mit.);

- U3meputens noopotHocTn E9-4;

- U3mepurens noopotHocTn E4-4;

- U3smepurens E12-1(A);

- Usmepurens E12-1;

- Hactoromep U3-44 (4 mrt.);

- smepurens RLC (2 mt.);
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- U3mepurens E7-21;

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

- Bonmbr™meTp cepuu M (6 mmit.);

- MUcTouHuK nuTaHus TOCTOSSHHOTO TOKA (5 IIT.);

- UcTOYHMK NMUTaHKUS TTOCTOSTHHOTO TOKA MPOTPaMMHUPYEMBIi (2 IIT.);
- Marasun conpotusieHuii (3 mr.);

- ["'anpBaHOMETD;

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

- ®azomeTtp cepuun D2 (4 mir.);

- 'eneparop-uactoromep AHP-1001;

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

- llenutens Hanpsokenns JAH-1;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaTOpPHBIX padoT

JlabopaTopust METPOJIOTHH ¥ U3MEPHUTEIbHOW TEXHHUKHU: yuyeOHass ayJuTOpHs IS IMPOBEIACHHS
3aHATUN NPAKTUYECKOTO TUIA, yueOHast ayIuTOpUs Ui MPOBEACHUS 3aHATHH J1abOpaTOpHOTO THIA;
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuna, 1. 74, 212 ayg.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

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

- Ocmnorpad 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 mit.);

- Bonst™etp cepuu M (6 wmT.);

- UcTouHuK muTaHusi 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.);

- Jlenurens Hanpspkenus J{H-1;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnekr, 1. 40, 101 ayxq.;

- 634045, Tomckas obmacts, . Tomck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;
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- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «HTepHEeT» U 00ecrneyuBaroT JOCTYI B 3JIEKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mgns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX (opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJabl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHne OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCTIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba?:£§;;i;ﬁ? (rem) igiﬁ:fggr;;e ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 OCcHOBBI METPOJIOTHH. OIIK-2 TectupoBanue [IpumepHsIil nEpeYEHb
ITorpemHocT! u3MEPEHUN. TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
2 ObpaboTKa pe3yIbTaToB OIIK-2 KontponbHas [IpumMepHbIii TEpeUeHb
U3MEPCHHM pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
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3 OCHOBBI METPOJIOTHYECKOTO
obecrieueHus

OIIK-2

3ammra oT4yera mo

[IpumepHBIil nepeyeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI

pabore 1a00paTOpHBIX PadoOT

JlaGopaTopHas Tembl mabopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUH

OK3aMeH [lepeyenp sK3aMeHAIIMOHHBIX
BOTIPOCOB

OtueT no Tembl 1abopaTopHBIX paboT

nabopaTopHOH

pabore

4 Metoabl U cpeacTBa
U3MEpEeHUs PU3NUECKUX
BEJIMYMH. ABTOMAaTH3AIHS
U3MEPECHUM.

OIIK-2

3ammra oT4eTa mo

IIpuMepHBIil IepeyeHb

nabopaTopHOi BOIIPOCOB ISl 3aLIUThI

pabote 1a00paTOpHBIX paboT

JlaboparopHas Temb! mabopaTopHBIX padoT

pabora

TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUM

DK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB

Ortuet no Tewmbl 1ab0opaTOpHBIX PabOT

nabopaTtopHOit

pabote

[lkana oneHkH cHOPMUPOBAHHOCTU OTIENbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4EeHHUS IO
TUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYECHHS IO

JAUCIUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeNEHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBHOM | MIIH (hparMeHTapHbIE YMEHUN WU HABBIKOB WJIN
CyMMBI 0aJIIoB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHNE
yMeHHue HaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCHENIHOE, HO yCHEUIHOEe, HO
MaKCUMaJIbHOMI OT/IeTIbHbIE cojieprKalue coJieprKaliue
CYMMBI 0ayu1oB | mpoOIeMBbl 3HAHUS OT/IeNIbHbIE OT/I€NIbHbIE
poOeITbl yMeHHe poOeITbI
MpUMEHEHNE
HAaBBIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI Oa1oB 3HAHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

(HEyAOBIETBOPUTENBHO) | UJIU

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT

BOCIPOW3BOJIUT CBOU 3HAHHS YCTHO, MUCbMEHHO WM B JJIEMOHCTPUPYEMBIX
NEeNCTBUIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS M OCOOCHHOCTH IS Pa3HbIX 00BEKTOB YCBOCHHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

. Merton u3MepeHus, Ipu KOTOPOM H3Mepsiemas (Qu3MdecKkas BeIUYHMHA JTOTOJHSAETCS 10
M3BECTHOTO 3HadeHHs, Ha3piBaercs: 1. auddepeHUManbHBIH METOH; 2. METO]
HEIMOCPEICTBEHHOM OIEHKH; 3. HYJEBOM METOH; 4. METOJ JOMOJIHEHUS

. Kakxoe n3 mepeyucieHHbIX CpPEJICTB U3MEPEHUS HE OTHOCHUTCSA K BJIEMEHTapHbIM: 1.
MU3MEPUTENBHBINA IPUOOp; 2. naTyuk; 3. Habop Mep; 4. CPeICTBO CPaBHEHUS

. Amnepmerp umeet kiacc TouyHoctd 0,5. Uemy paBHa OTHOCHUTEIbHAS MOTPEIIHOCTh U3MEPEHUN
B cepenune mkansl: 1. 0,5%; 2. 2%; 3. 1%; 4. 4%

. [lorpemHocTh cpencTBa M3MEPEHUS HA3bIBAETCS MYJIbTUIUIMKATUBHOM, e€ciu oHa: 1.
NPONOPLUHUOHAIbHA U3MEPAEMON BEIUUMHE; 2. HE 3aBUCUT OT MU3MEPSAEMOUN BEIMYHUHBI ; 3.
YMEHBIIAETCS C YBEIUUCHHEM 3HAUCHUS U3MepsieMoi (U3HUeCKON BEIMUYUHBI, 4. COCTOUT H3
HECKOJIBKMX COCTaBIISIOIINX

. Bo ckompko pa3 M3MEHHUTCS OTHOCHUTENbHAas MOTPEMIHOCTh H3MEepeHuil mpubopa c
MYJIBTHIUIMKATUBHON MOTPEUTHOCTHIO, €CIU 3HAYCHHE U3MepsAeMOl (PU3NUECKOW BEITHMYMHBI
YBEIUYUTH B ABa paza: 1. 2; 2. 0,5; 3. He uzmenurcs; 4. 4

. HeyuTeHHbIE OCTAaTKM CHCTEMATHUUYECKUX IMOTPEIIHOCTEH MPUHSITO CUUTATh CIy4alWHBIMU
BEJIMYMHAMHU, 3aKOH PacIpeesIeHNUs] KOTOPBIX SIBISIETCS: 1. HOpMaJbHBIM; 2. pPABHOMEPHBIM; 3.
TPEYroJabHbIM; 4. SKCIIOHEHIIMAIbHBIM

. Kakas u3 oueHok ciay4yallHOW BEJIMYUMHBI HE OTHOCUTCS K TOYEUHBIM: 1. MaTeMaTH4ecKoe
0XKUJaHME; 2. TOBEpUTEIbHAs BEPOSATHOCTh; 3. CpeAHEKBaJApaTHUecKass MOrPEUIHOCTD; 4.
JUCIIepCcus

. JononHuTenpHas MOTPEIIHOCTh CPEACTBA MU3MEPEHHUs ompenensercs: 1. 0COOEHHOCTAMU
KOHCTPYKIIMU; 2. 3HaUCHUEM H3MepseMol (U3WUEeCKOW BEJIMYHHBI; 3. KBanudukanuei
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

AR e

10.
11.

12.

orepaTopa; 4. yCIOBUAMH HKCIUTyaTal[uu

. Pacnpenenenne CThoneHTa HEOOXOAWMO NPUMEHITH g 00pabOTKH pe3ylbTaTOB

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

Pe3ynpTaToM MHOTOKPATHBIX U3MEPEHUN SIBIAETCS: 1. cpeiHee 3HaUYCHHUE U €r0 JOBEPUTEIbHbBIN
MHTEpPBaJ C YKa3aHUEM JOBEPUTEIBHON BEPOSTHOCTU M KOJUYECTBA U3MEPEHUI; 2. cpenHee
3HAYCHUE C YKa3aHUEM KOJIMYECTBA U3MEPEHUI; 3. CpelHEe 3HAUEHUE U MOTPEIIHOCTh; 4. BCe
MEPEYUCIICHHbIE BApUAHTHI

Yemy paBHBI OTHOCHUTENIbHBIE KOA(PPUIUEHTH! BIUSHUS TOKA U HAMPSHKEHUS PU 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 (PU3NYECKUX BEIUYHUH: 1. cllokKeHUE; 2. YMHOXEHHUE; 3. BRIUUTAHUE; 4.
JieJieHne

W3mepenuss pusmyeckoil BEJIHMYUHBI, PEe3yJbTaT KOTOPHIX OMpEAeNsieTcs MyTeM HPSMBbIX
U3MEpEeHHNU ApYyrux (U3UUECKUX BEIWYWH, CBA3AHHBIX C H3MEPSEMON HM3BECTHOU
(YHKIIMOHATBHON 3aBUCUMOCTBIO, HAa3bIBAIOTCS: 1. MpsiMbIe; 2. KOCBEHHBIC; 3. COBOKYIIHbBIC; 4.
COBMECTHBIE

CnyuaifHble TOTPEIIHOCTH CYMMHUPYIOTCS myTeM: l. anredpamdeckoro ClOXEeHHUs I'paHHUIl
JIOBEPUTEbHBIX MHTEPBAIOB; 2. T€OMETPUUECKOTr0 CJIO0XKEHUS TPaHUI] JOBEPUTEIbHBIX
WHTEPBAJIOB; 3. alreOpandecKoro CJIOXKEHHS CPEeIHEKBAAPATHUYECKUX IMOTPEITHOCTEH; 4. ©
FEOMETPUYECKOT0 CIOKEHHSI CPEAHEKBAAPATHUECKUX MOTPEIIHOCTEH;

OcHOBHOH 3ajadyeld METPOJIOTHYECKOT0 o0ecreueHus SBiaseTcs: 1. Haa30p 3a COCTOSHUEM
CpeIICTB U3MEpPeHUM; 2. o0ecreueHre eINHCTBA U3MEpEeHU; 3. o0ecrieueHne COXpaHHOCTH
ATAJIOHOB (PU3MUECKUX BeIHUUH; 4. pa3paboTKa HOBBIX METOJI0OB U3MEPEHHUS

ATTecTanus CpeAcTBa M3MEpPEHHS MPOU3BOAUTCS B ciydae, e€ciu: | .empeanoJiaraercs
HCIIOJIb30BAaHUE CPEICTBA U3MEPEHUS B YCIOBUSX, HE IPETYCMOTPEHHBIX B MACMOPTE CPEACTBA
U3MEpEHUs; 2. €CTh MOJO3PEHUS B HEUCIPABHOCTU CPEACTBA M3MEPEHUs; 3. CPEICTBO
M3MEpEeHUs He MOJJICKUT 00513aTeIbHOMY TOCYyAapCTBEHHOMY HaJ30pY; 4. CPEICTBO U3MEPEHUS
MPUOBLIIO 10 UMITOPTY

OTanoH (U3MYECKON BEIMYUHBI, NpeJHAa3HAUYCHHBIM 11 paboThl B OCOOBIX YCIOBHSX,
Ha3bIBaeTcs: 1. rocygapCTBEHHBIM; 2. IEPBUYHBIM; 3. BTOPUYHBIM; 4. ClIEIUAIbHBIM

Kaxoit Tun AL o6ecnieunBaeT HaMOOBIITYIO CKOPOCTh H3MEPEHUS: 1. TOCIeI0BATENBHBIN; 2. C
BpPEMS-UMITYJILCHBIM MPEe0Opa3zoBaHueM; 3. MOCIeA0BaTEIbHO-TIApAIUICIBHBIN; 4. TapaJIeIbHBIA
Kospduumentom aMniauTyabl NEepeMEHHOrO HampsKEHUs Ha3bIBAalOT OTHOLIeHHE: 1.
CpPEAHEKBAAPATUUECKOT0 3HAYEHHUS K CPEIHEBBINPAMICHHOMY; 2. aMIUIUTYJHOTO 3HAUYEHHUS K
CPEIHEBBINPSAMICHHOMY; 3. aMIUIMTYJHOTO 3HaYEHUS K CpeiHeMY; 4. aMIUIUTYAHOTO 3HAUCHUS
K CpeIHEKBaIpaTHUECKOMY

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

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Knaccudukanus BUIOB U3MEPEHU.

Mertoabl u3MepeHuid GPU3NIECKUX BETUYMH.

Knaccudukanus cpenct usmepenuii (CH). Xapakrepuctuku CU.

Knaccugukarus norpemrHocTei.

Cucremarnieckue NOrpelIHOCTH, 0OHAPYKEHNE, METO bl UCKITIOUEHHS.

CiyualiHple IOTPEMIHOCTH. 3aKOHbI PacIpeleIeHHs], TOUEYHbIE OLIEHKH.

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

ITorpemHocTu cpencTB n3Mepenuil, ux Hopmuponanue. Kiaccel Tounoctu CU.

Pe3ysbTar v NOrpenHoCTH KOCBEHHBIX U3MEPECHUI.

O06paboTKa pe3yabTaToOB MPSMBIX MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHUI.

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

IIpaBuia OKpyTiieHUs OTPEIIHOCTU U 3aIIUCH pe3ysbTaTa u3Mepenus. @opMbl IIpeI-CTaBICHUS
pe3yabTaTOB U3MEPEHUN C yYETOM IIOTPELIHOCTEM.
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13.
14.

15.

16.

17.
18.
19.
20.
21.
22.
23.
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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.

OO0ecrieueHue eAMHCTBA U TOUHOCTH U3MEPEHUH.

OcHoBHbIE TIOJIOKEHUS 3aK0Ha PO «O06 obecrnieueHnn eTMHCTBA U3MEpPEHU». [ 'ocynapcTBeHHAs
cucreMa obecnieuenus enuacTBa n3mepenuit (I'CH).

[Tonsarue metponoruueckoro obecneuenus (MO). [IpaBoBbie, opraHu3alMOHHBIC, HA-yYHBIC U
TexHu4Yeckue ocHoBbl MO.

Bunbr u conepxxanue pa6ot mo MO. OyHknuu QenepansbHOro areHTCTBA MO0 METPOJIO-THH,
crangaptu3anuu u ceprudukanuu (Poccranmapra).

I'ocynapcTBeHHBINH METPOJIOTHUECKU KOHTPOJIb

ATTecTanusl, MoBepKa 1 KaIMOpOBKa CPEJICTB U3MEPEHHUSI.

OTaJOHbI U MOBEPOYHBIE CXEMBI

[{enu ¥ IPUHLIKIIBI CTAaHAAPTU3ALINH.

Bunel v MeTo1pl cTaHAApTU3ALIUY.

Kareropuu u BUJpI CTaHAAPTOB

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

Buner ceprudukanuu. Oco6eHHOCTH cepTU(HUKALNN CIO0KHBIX TEXHUUECKUX CHCTEM.

Cxembl cepTudUKaIIN

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

Buasl namepsieMbix HanpsikeHuil. MIX B3auMOCBSI3b.

KomniencaTop nocTossHHOTO TOKa.

DNEKTPOHHBIE aHATOrOBbIE BOJLTMETPHI. OOIIHE CXeMbl, IPEUMYILECTBA U HETOCTATKH.
JleTekTop aMIUIUTYJAHOTO 3HAYEHMS C MapajlieIbHBIM BKJIIOYEHHEM JHO0JAa (C 3aKpPBITHIM
BXOJIOM).

WuTerpanbHblil 1€TEKTOp aMIUIUTYAHOTO 3HAYEHUSI.

JleTexTop cpeqHeKBaIpaTUYECKOrO 3HAUECHHUS.

JleTekTOop CpeqHEBBIMPSAMIEHHOIO 3HaueHUs. TepModsieKTpuueckoe mnpeoOpa3oBaHue
CpEIHEeKBaIPaTUUECKOTr0 3HAYCHHUS.

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

[udpoBoit BOMBTMETP MOPA3PATHOTO YPABHOBEIITUBAHHMS

[{udpoBoii BOIBTMETP € BpeMsI-UMITYJIbCHBIM peoOpa3oBaHUEM

[udpoBoii BOMBTMETP ¢ TBOWHBIM HHTETPUPOBAHUEM

[udpo-ananorossiii mpeodpa3oBaTeb

AHanoroBo-1uppoBoil mpeodpa3zoBaTeNb MOCIEAOBATEIIHBHOTO ICHCTBUS

AHanoroBo-1udpoBoii mpeodpazoBaTeb NapaICIBHOTO TIEHCTBHS

AHanoroBo-1udpoBoit mpeodpa3oBaTe b KOMOMHUPOBAHHOTO JICHCTBH

N3mepenune Toka.

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

CrtpyKTypa yHUBEpCAJIbHOTO OcLuiuiorpada.

CKOpPOCTHBIE ¥ CTPOOOCKOIMMYECKUE OCIIHIITIOTpadbl.

[{udpoBbie 1 KOMOMHUPOBAHHBIC OCITUILTOTPAdHI.

[Ipubopsr nuckpeTtHoro cueta. OCHOBHBIE METPOJOTHYECKHE XapakTepucTuku. Obiactu
MIPUMEHEHHUS.

W3mepenne akTUBHBIX COMPOTUBIICHUH KOCBEHHBIM METOAOM.

H3mepenne akTUBHBIX COMPOTUBICHUI MOCTOBBIM METOOM.

H3mepenne peakTHBHBIX TapaMETPOB PE3OHAHCHBIM METOIOM.

W3mepeHue peakTHBHBIX TapaMETPOB METOAOM AUCKPETHOTO CUETa.

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

. IIpu noBepke BoIbTMETpa C BEPXHUM Ipeaesnom uzMepenus 10 B B Toukax mkansr: 1, 2, 4, 6, 8

B monydeHsl cienyromue moka3zanus obpasmoBoro mpubdopa: 1,05; 2,09; 4,2; 5,8; 8,4 B.
Omnpenenutsb: 1) abCcoNIOTHBIE, OTHOCUTENIbHBIE U MPUBEACHHBIC MOTPEUTHOCTH B KaXI0H
yKa3aHHOHM TOYKe LIKAJIbI;, 2) K KAKOMY KJIacCy TOYHOCTH CIIEAYET OTHECTH MPHOOp

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

IOOIIYCKAaeMOM OTHOCHUTEINBHOU morpemHoctu paBeH 4,8%. OnpeaeauTs KiIacC TOYHOCTH
y s
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npubopa, 3amucarbh pe3ysbTaT U3MEpPEHUs.

3. JIBa BoJIbTMETpa C OJIMHAKOBBIMU Ipe/ieIlaMy U3MEPEHUSI UMEIOT KJIacChl TOYHOCTU B BHJiE: 1)
0,4; 2) 1,0/0,1. OnpenenuTh, HAYMHAS C KAKOTO 3HAYCHUS U3MEPSIEMOTO HAIPSHKCHUST BTOPOM
BOJIBTMETP OyAeT oOecriedrBaTh OOJBITYI0 TOUHOCTh U3MEPEHUS HAMPSHKESHUS

4. TloctpouTh TrpaduKu 3aBUCUMOCTH aOCOJTIOTHOW, OTHOCHUTEJIHLHOM MOTPEIIHOCTEH OT
M3MEPEHHOI0 HANPSKEHUS BOJbTMETpPAaMU ¢ TipenesioMm mkansl 10 B, knaccom Tounoctu 1,5 u
1,0/0,2 oT BeIMYMHBI U3MEPSIEMOTO HANPSDKEHUS (HE MEHEe 5 Touek Ha rpaduk).

5. AMmnepMmeTp uMeeT Kiaacc TOYHOCTH 2,0 U KOHEe4YHOe 3HaueHue mkaibl 1A. OnpenenuTsb
JIMaIa30H 3HAYEHU, B KOTOPOM OTHOCHUTENbHAS MOTPEIIHOCTD U3MEPEHUM HE MPEBBICUT 5 Y%o.

6. [loxazanue BoabpTMeTpa npu usmepenuun UV=6,2 B na npenene Uxk=10 B. U3mepenue
MPOBOJIMJIOCH B YCIIOBUSAX MOBBIIIEHHON BiaXxHOCTH Bo3ayxa 90%. B macnmoprte mpubopa
YKa3aHO: OCHOBHAs NOIPEMIHOCTh U3MepeHus - £ 4 % or Uk, NOrpemHocTs BOJbTMETPA B
YCJIOBUSAX MOBBIIEHHON BiaxkHoctu - + (0,05U+0,01B). Meronuueckas morpemHocTs: 2%.
3anucarh pe3yabTaT U3MEPEHUS.

7. CnyuaiiHasi IOTPEIIHOCTh U3MEPEHUs HANPsHKEHUST pacipesiesieHa 0 HOpMalbHOMY 3aKOHY.
[Ipu oGpaboTke pe3yabTaTOB U3MEPEHUI MOITYUEHBbI CIEAYIOIINE OLUEHKH MOTPEIIHOCTH:
cucteMaruyeckas norpemHocts Ucucr= +20 mB, CKII SU=20 mB. Onpenenuts BepOATHOCTb
TOT0, YTO PE3yabTAaT U3MEPEHUs OTIUYAETCS OT UCTUHHOIO 3HaueHus He Oojee yem Ha DU
=+60MB.

8. U3BecTHO, 4TO I'paHUIIbl JOBEPUTEILHOIO UHTEPBAJIa MOTPEIIHOCTH U3MEPEHUS HAMPSHKEHUS
paBHbl £25 MB npu moeputenbHoil BeposATHOCTH P=0,8. CuuTas, 4TO MOrpeIIHOCTh
pacnpe/eneHa o HopMaJbHOMY 3aKOHY € HYJIEBBIM MaTeMaTHYECKUM 0KHJIaHUEM, OTIPEAEIIUTh
TrpaHUlLIbl MHTEpPBaa C JOBEPUTEIHLHON BEpOATHOCTHIO p=0,95.

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

10. M3BecTHO, YTO AJIsl CIy4alHON MOTPENIHOCTH PAaBHOBEPOSTHO PACHPEAECICHHON C HYJEBBIM
MaTEMaTUYECKUM OKUIAHHEM, I'PaHUIIbl JOBEPUTEIbHOTO HHTEpBaia ¢ p=0,7 paBHbl +20 MB.
Onpenenutb CpeIHEKBAAPATUYECKYIO TOTPEIIHOCTD S.

11. B pe3ynbraTe mpsSMBIX 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 MOrpelHOCTH OTCYTCTBYIOT. OnpenennuTh pe3yabTaT U3MEPEHUs I
JIoBepUTENIbHOM BepositHocTu P1=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:

By B
13. C=r—pm

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

dC==1.5%; CF228 n#; BC~Z1.5 %
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HzpscTHO, 4TO COMPOTHENSHHS TSH: OO ATHHES
ONpaISTISTCR 4 OpATIT OR:

R=R,(1+ At +Bt%)
4 R,=(8203)0Om, A=(016£0,2)1/C,
B =(0,002+0,0001)1/°C*, t=(40,0%0,1)°C

JATHCATE PESVAETAT HEMSDEHHS COMP-OTHEN SHHT
TEHIODATHHE 3.

JATHCATE PESVIETAT EOCESHHOID HIMSDEHHT
COMPOTHEN SHHA METOLOM ZMISDMETDE - EMIETMETEE
U
R, ==-R,
15. [loeazamus eanpraeTpa: U=36, U, =108, mmacc
rogeoceTH 2.0/10
[Nogazagus aumepaerpa: B0 SuA, [=10 umA, znace
TousocTHE 10,
BrvrpeHEss cOnpoTRENSHERE aMmapuMeaTtea: Fa=3 O,
8K ="1%.
FATHCATE PESVIETAT EOCESHHOTD HIMEPSHHT SMEOCTH
HEMESDHT 26 (3308 Oro COEHTA:

(¢l
16 C="5m
E=1x0n, SR=2075 %, Flelo, $=20.1%; ¢=-30°,
S¢=20,1%.
JaAMHCATE PEIVIIETAT EOCESHHELX HEMEPeHHE

COOCTESHHCH “BCTOTE ECHTVER:!

1 1

17. £ 1 -

27 /LC 40
I=530 weH, &8L="%%; C=100 oP 6 SC="2%; 0O=130

80==3%.
9.1.4. IlpuMepHbIH epedyeHb BONMPOCOB ISl 3a1MTHI J1a00PaTOPHBIX padoT

1. Kakue ocHOBHbIC (DYHKIMOHAJIbHBIC Y3JIbl COJCPKHUT YHUBEPCAIbHBIH SICKTPOHHBIN

ocumuiorpad, ¥ Kakoe uX MpeJHa3HaYeHue B ero padore?

Yro Takoe CHHXPOHU3AIHSI, U KaK OHA OCYIIECTBISETCS B DJIEKTPOHHOM OcIruiorpade?

Yro Takoe BHYTPEHHSISI, BHEIIIHSSI CHHXPOHH3AIINS U B KAKUX CITydasiX OHAa IPUMEHSICTCs?

Yrto Takoe KAYUIUH PEeKUM Pa3BEPTKHU, KAK OH OCYIIECTBIISICTCS M JJIs HAOIIOJACHUS KaKUX

CUTHAJIOB OH HMCIIOJIb3YeTCsI?

5. Kak ocymectBisieTcss KalnOpoBka K03 PUIMeHTa BEPTUKAIBHOTO OTKJIOHEHUS; KalInOpOBKa

koa(duimenTa pa3BepTKu?

Kak ¢ momortpto ocrpiorpaga u3MepUTh aMILUTUTYLy UMITYJIbca?

. Kak ¢ nmomorsto ocimuiiorpaga u3MepUTh MEPUOJT CIICAOBAHUS U JITUTSIBHOCTh UMITYJILCOB?

. Kak oneHHTh TOYHOCTh M3MEPCHHS BPEMEHHBIX U aMIUIUTYIHBIX MapaMeTPOB CUTHAJIOB,

HaOJII0/1aeMBIX Ha dKpaHe ocipuiorpada?

9. Kak omnpenenuth HCTUHHYIO JUTUTEIBHOCTh (PPOHTA UMITYJIbCA TTPH U3MEPEHUH €T0 C IIOMOIIBI0

ocruiorpada, UMEIIIET0 OTPaHHYCHHYIO TOJIOCY MPOINYCKaHUs KaHajla BEPTUKAIbHOTO

s

0 3 O
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12.

13.
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15.

16.
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18.
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20.
21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

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

L=

OTKJIOHEHHSI?

Kaxk paboTtaer nByxkaHanbHBINH ociiuuiorpad?

K xakomMy BHUAYy HM3MEpPEHUH OTHOCATCS: a) M3MEPEHUE COMPOTHBICHUHU C MOMOIILIO
AJEKTPOMEXaHUYECKOTO OMMeETpa; 0) M3MepeHue COMPOTUBIECHUNW METOJOM BOJILTMETpa-
aMIiepMeTpa; B) M3MEpPEHUE CONMPOTHUBICHUN MOCTOBBIM METOJAO0M?

Kakue cymiecTByroT cxeMbl OMMETPOB HEMOCPEICTBEHHON OLIEHKU JIJISl U3MEPEHHS OOJIBIINX U
Massix conpotuBiennii? Kak onu paborarot?

Kaxk mo ximaccy TOUHOCTH OMMETpPa HEMOCPEICTBEHHON OIIEHKH ONpENeTuTh a0COMIOTHYIO U
OTHOCHUTEIIbHYIO TIOTPEIIHOCTH U3MEPEHHS CONTPOTUBICHUIA?

Kak BBITIISIAAT cXeMBbI JUIsl U3BMEPEHUs CONPOTHUBICHUM METOJIOM BOJbTMETpa-amnepmerpa. 1o
KaKuM TIpU3HaKaM OTAAETCs MPEANOYTEHHUE HCIOJB30BAaHUS TOM MM MHOW CXEMBI IS
HU3MEPEHHs OOTBIINX WU MaJIBIX COPOTUBIICHUMN?

Kak onpenenuts norpenHocTb KOCBEHHOTO U3MEPEHUS COMPOTUBIICHHSI METOJIOM BOJIbTMETpa-
amnepmerpa? OOBSCHUTH C IPUBEACHUEM MaTEMaTHUYECKOr0 00OCHOBAHUSI.

Kax BBITIAIUT cXemMa OJIMHAPHOTO MOCTa JJIsl U3MepeHusi conpoTuBieHuii? Kak ona padoraer?
Yto Takoe 4yBCTBUTEJIBHOCTh 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 paboTaeT?

Kakue koJipl HCTONIb3YIOTCS B HU(POBBIX U3MEPUTEIBHBIX TPUOOpax?

[To xakoi mpuyYKMHE BO3HUKAET MOTPEIIHOCTh JUCKPETHOCTU (KBAHTOBAHMS) B IU(POBBIX
M3MEPUTENbHBIX Tpubopax?

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

N3-3a yero BO3HMKAET MOIPEUTHOCTh HECTAOMIBLHOCTH YaCTOThl KBAHTYIOIIETO reHeparopa’?
KaxoB (husnueckuii CMbICI BO3HUKHOBEHHSI TOTPEIIHOCTH 3a CUET HECTAOUIILHOCTH HAKJIOHA U
HEJIMHEMHOCTHU JTMHEUHO-U3MEHSIOIIETOC HANPSIKEHUS?

Kak npousBoauTtcs nsmMmepeHue pasHocTH Ga3 AByXKaHaJIbHBIM OCHMILIOrpadoM ¢ mpuMeHEeHUEM
JIMHEWHOM pa3BepTKU?

Kax mpousBoauTcs namMepenue pa3HocTu ¢a3 METOI0M dJITumca’?

Kaxkoii cmoco6 uaMepeHus pasHocTu ¢a3 ¢ MpUMEHEHHEM JHMHEHHOW pa3BEepTKHU Ha
ocumiorpde naer 6ojee TOUHbIE PE3YJIbTAThI: CIIOCO0 U3MEPEHHUS, UCIIONIb3YSI MOTHBINA MEPHO
U3MEepSeMOro curHaia wiu ero nosoBuHy? [losicHuts Ha mpumepe.

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

Kakue BUABI METOIUYECKUX MOTPEIIHOCTEN BO3HUKAIOT MPHU U3MEpPEHUH (Pa30BOrO CABUTA C
MOMOIIBIO ociiIIorpada; ¢ ucrnoyb3oBanueM (pazomerpa D2-16?

Jns dyero mpu uzMepeHUsx (pa3oBbIX CABUTOB HEO0OXOIMMa KaIMOPOBKA M3MEPUTENIbHBIX
npubopoB? KonkperHo: ocumnnorpada, reaeparopa, pazomerpa?

Kakum o6pa3om pabGoraer moTeHIHOMETp (KOMIEHCATOP) MOCTOSHHOTO TOKa, MOYEMY C
MOMOIIBIO ATOT0 MpHOOpa odecrieunBaeTcss OOJIbIIAs TOYHOCTh U3MEPEHHS IO CPAaBHEHUIO C
puOOpaMy HEMOCPEICTBEHHOM OIEHKH?

UTto 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 U3MEPEHHUI.

Urto Takoe nmoBepoyHas cxema? KakoBbl pa3HOBUIHOCTH ITOBEPOYHBIX CXEM?

[To kakuM KpuUTepusM BbIOHUpAIOTCS 00pas3LOBOE CPEICTBO U3MEPEHUS MPHU MPOBEACHUU
noBepku?

9.1.5. Tembl 1a00paTOPHBIX padoOT

IToBepka cpencTB U3MEPEHUM

[TpuMeHeHHne YHUBEPCAIBHOTO OCIIHILIOrpada uis H3MEpeHus MapaMeTpoB CUTHAIOB
N3MepeHne conpoTUBIEHUN HA IIOCTOSTHHOM TOKE

HccnenoBanue nuppoBOro BOJILTMETPA C BPEMSA-UMITYJIbCHBIM IIPeoOpa3oBaHueM
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5. Metonas! u cpeAcTBa U3MEpeHusl pa3HocTH (a3
9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosdTenpHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHUILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHblE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEJIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeueHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB O0yUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOThI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

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

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
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Jlist i1y ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI U WHBAJHUIOB MpPEAyCMaTPUBACTCS
nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPENICTB, & IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst Iun ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

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