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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.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIIbl CIEMUANbHOCTEH U HampaBieHui (general
hard skills — GHS).

HNunexce nuctumaunel: b1.0.02.04.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

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

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

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

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

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

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

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

JAHHBIX

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-8. Cniocoben [1K-8.1. 3naet MmeToanuecKyto | 3HaeT OCHOBHBIC METOAMKU U3MEPECHUS

OpPraHU30BBLIBATH 0a3y u3MepeHuii mapaMeTpoB |(PU3NIECKUX BEITMUNH B TEXHOJIOTUIECKUX

METPOJIOTHYECKOE TEXHOJOTHYECKHX TPOIECCOB |TPOIEccax U MapaMeTPOB JICKTPOHHBIX

obecrieueHne ¥ TCCTHPOBAHMSI POTYKTA CPEIICTB.

MIPOM3BOJICTBA MIPOU3BOJICTBA

QJICKTPOHHBIX CPCIACTB | [TK-8.2. YMeeT ocymecTBIATh | Y MEEeT BRIOUpaTh 00pas3oBbie CPEeACTBA
MOBEPKY, HACTPOUKY U W3MEpEHUS, HACTPAMBaTh U KAJTMOPOBATh
KaJIMOPOBKY JIEKTPOHHOM paboune cpeacTBa U3MEPEHUS

M3MEPUTENIbHOM anmnaparypbl

[1K-8.3. Bnaneer HaBbikamu | Briazmeer HaBbikamu pabOThI ¢ 00Pa3OBBIMU U

METPOJIOTHYECKOTO paboYnMH CpPEeIICTBAMH U3MEPEHUS, & TAKKE C

COIIPOBOXKICHHS HOPMATHUBHBIMU JOKYMECHTaMH,

TEXHOJIOTUYECKUX MPOIECCOB |OTHOCSIIUMHUCS K METPOJIOTHIECKOMY
00€CIICUCHHIO.

4. O0beM IMCOMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero |CemecTpbl
4acoB |5 cemecTp

Bunbl yueOHOI nesTenbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 70 70
JIeKk1IMOHHBIE 3aHATUSA 36 36
IIpakTHueckue 3aHATHA 18 18
JlaGopaTopHblie 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 38 38
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ nNpenoaasarejieM, BCero
[ToaroroBka Kk TECTUPOBAHUIO 8 8
[ToaroToBka K KOHTPOJIBHOM paboTe 8 8
[ToaroTtoBka k 1abopaTopHOil paboTe, HaNMCaHUE OTYETa 10 10
Hanucanue otdera no naboparopHoii padote 12 12
IHoaroroBka u craya 3K3amMeHa 36 36
O0mas TpyaoeMKoCThb (B 4acax) 144 144
OO0mas TpyaoeMKocTh (B 3.e.) 4 4

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

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus pasznenos (tem) Jlek. | IIpak. | JIa6. | Cam. Bcerg Hacos dopmupyembie
JUCLMITNHBI 3aH., 4| 3aH., 4 | pab. |pab.,u (Ges KOMIIETEHIIUU
JK3aMeHa)
5 cemecTp
1 OcHOBBI METPOJIOTHH. 4 2 - 2 8 OIIK-2, [1IK-8
ITorpemHocTy U3MEpEHUN.
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2 O6paboTKa pe3yabTaToB 12 14 - 10 36 OIIK-2, TTIK-8
U3MEpEeHUI
3 OCHOBBI METPOJIOTUYECKOTO 4 - 2 6 12 OIIK-2, T1K-8
obecrieueHus
4 Metoabl U cpeACTBa U3MEPEHUS 16 2 14 20 52 OIIK-2, [1IK-8
(bU3nUeCKUX BETUYUH.
ABTOMAaTH3aIMs U3MEPEHUH.

Uroro 3a cemectp| 36 18 16 38 108

Htoro| 36 18 16 38 108

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

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

HaszBanus pasnenos
(TeM) TUCIMIUTAHBI

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

TpynoemkocTb
(JIeKITMOHHBIS
3aHATHSA), U

dopmupyembie
KOMIIETEHIINH

S cemecTp

1 OcHoBBI
METPOJIOTHH.
[TorpemHocTn
U3MEPECHUM.

OCHOBHBIE NIOHATHUS, TEPMUHBI U
OIIpeCIICHUS] METPOJIOTHUH.

Cuctema enuHuUI] PU3HMUECKUX BEITUYHH
(®B).

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

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

OITK-2, TIK-8

Htoro

2 O6paboTka
pE3yJIbTAaTOB
U3MEPEHUU

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

O06paboTka pe3yabTaTOB KOCBEHHBIX
U3MEPEHU.

12

OIIK-2, IIK-8

HUroro

12
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3 OcHOBEI OcCHOBHBIC IIOHITHUS U 33249 4 OIIK-2, IIK-8
METPOJIOTMYECKOT 0 METPOJIOrHYECKOro 00eceueHu .
o0ecrnieyeHus OcHoBHbl€ N0J10XKeHUS 3akoHa PD «O0
o0ecrieYeHNY eIMHCTBA U3MEPEHUIN.
Cucrema BocnipousBeneHus equnul OB u
nepeayu UX pa3Mepa BCEM CpeCTBaM
U3MEPEHUM.
OTaJIOHBI, BUIBI TaJ0HOB.
[Toepka u kanubpoBka CU. [loBepounsie
CXEMbI U METOJAMKHU MTOBEPKHU.
['ocynapcTBeHHBIN METPOIOTHUECKUIA
HaI30p.
Hroro 4
4 Metoabl u cpeactBa | OOOOIICHHBIE CTPYKTYPHBIE CXEMBbI 16 OIIK-2, ITK-8
HU3MEPEHUS M3MEPUTENBbHBIX TPUOOPOB.
¢busnueckux BenuuuH. |[Ipuniune nocrpoenus nuudpossix CH.
ABTOMaTH3aLUA Meroabl u cpencTBa U3MEpPEHUs
WU3MEPEHUI. HaIpsKEHUs1, TOKa U MOIIHOCTU. 3Mepenue
napameTpos nemnei. Mccnenoanue hopmbl
curnana. Ocuumiorpadudeckue H3MEpEHUs.
N3mepenune 4acToThl, UHTEPBAIOB BPEMEHU
1 ($azoBOro ciBUra. ABTOMaTU3aUs
U3MEPECHUM.
NudopmaninoHHO-U3MEPUTENbHBIE
CUCTEMBI.
Hroro 16
Hroro 3a cemectp 36
Hroro 36
5.3. IIpakTH4yeckune 3aHATHSA (CEMHHAPBI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB)
Ha3Banus paznenon HanmeHnoBaHue npakTHUECKUX T dopmupyemble
(Tem) AMCUMITITUHBI 3aHSTHI (CEMHUHAPOB) PYAOEMEOCTE, | KOMIIETEHLINHI
S cemecTp
1 OcHoBBI MeTpoOrun. | MeToabl U3MEpPEHHIA. OIIK-2, T1K-8

[TorpemnocTn
WU3MEPEHUI.

MeTtoanuecKkue CUCTEMATHYECKHE
MOTPEUTHOCTH.
BBenenue nonpaBok.

Hroro
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2 O6paboTtka [TorpemrHocT cpecTB U3MEPEHUH. 2 OIIK-2, ITIK-8
pe3y/IbTaToB U3MEPEHHH |[IpaBuiia CyMMUPOBAHMS 4 OIIK-2, T1K-8
norpentHocTeit. O6paboTka
PE3yNbTATOB MPSMBIX OJTHOKPATHBIX
U3MEpPEHHUI.
Crny4aiiHble TOTPEUTHOCTH. 4 OIIK-2, I1IK-8
O06paboTka pe3yabTaToB
MHOTOKPaTHBIX PAaBHOTOYHBIX
U3MEPECHUM.
O0paboTka pe3yIbTaTOB KOCBEHHBIX 4 OIIK-2, ITIK-8
U3MEPEHUM.
Hroro 14
4 MeToJibl ¥ CpeacTBa Mertobl ¥ CpeACcTBa U3MEPEHUS 2 OIIK-2, I1K-8
u3MepeHus: GU3NYeCKuX |(QU3NUECKUX BEIUYUH.
BEJIMYUH. ABTOMAaTH3aIMS U3MEPECHHI.
ABTOMaTH3a1HA
U3MEPECHUM. Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlaGopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tab6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padboT
HasBanus pasznenos (Tem) HanmenoBanue 1abopaTopHBIX TpyR0eMKOCTD, dopmMupyemsbie
JUCLUILTAHBI pabor KOMITIETEHIINH
S cemecTp
3 OcHOBBI [ToBepka cpeacTB U3MepeHHUit 2 OIIK-2, TTIK-8
METPOJIOTHYECKOTO
06e£)nequH51 Hroro 2
4 Metozpl U cpecTBa [Ipumenenue yHuBEpCaIbLHOIO 4 OIIK-2, TTK-8
u3MepeHus GuU3nUeckux  |ocumwiorpada 1t u3MepeHus
BEJIMYMH. ABTOMATH3alMsl |[1apaMEeTPOB CUTHAJIOB
M3MEPEHHIL. N3mepenue conpoTUBICHUN Ha 4 OIIK-2, I1IK-8
MOCTOSTHHOM TOKE
HccnenoBanue mudpoBoro 4 OIIK-2, ITK-8
BOJIBTMETPA C BPEMSI-UMITYITHCHBIM
npeoOpa3oBaHuEM
Merto/ibl U CpeACTBA U3MEPEHUS 2 OIIK-2, TTIK-8
paszHoctu (a3
Hroro 14
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

Buaer caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETEHIIMU TIPEICTABIICHBI B

Tabnuie 5.6.

5.6. CamocTosiTeqbHasi padoTa

Tabmuua 5.6. — Buasl caMoCTOSTENbHON paObOTHl, TPYJ0EMKOCTh U (JOPMHUPYEMBbIE KOMITETEHIINN
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HasBanns paznenos | Buael camocrostensHol | Tpynoemkocts, | dopmupyemsie
(Tem) TUCHIUIUTAHBI paboTsl q KOMIIETCHIIUU POpMEI KOHTPOA
5 cemecTp
1 OcHOBBI IToaroroska k 2 OIIK-2, [1IK-8 TectupoBanue
METPOJIOTHH. TECTUPOBAHUIO
ITorpemnocTn
H3MeppeHHﬁ. Hroro 2
2 O6paboTtka [ToaroroBka k 2 OIIK-2, TTK-8 TectupoBanue
pe3yIbTaTOB TECTUPOBAHUIO
M3MEPeHUH [ToaroroBka k 8 OIIK-2, ITK-8 KonTtponbsHas
KOHTPOJIbHOM paboTe pabota
Hroro 10
3 OcHOBHI [ToaroroBka K 2 OIIK-2, [IK-8 | JlaGopaTopHas
METPOJIOTHYECKOTO naboparopHoit padore, pabora
obecrieueHus HaIMCaHUE OTYeTa
Harmucanue oTyera 1mo 2 OIIK-2, TIK-8 Otuet no
nabopaTopHoi pabore nabopaTopHOU
pabore
[ToaroroBka k 2 OIIK-2, TTIK-8 TectupoBanue
TECTUPOBAHUIO
Hroro 6
4 Metoas! u cpeactBa |[loaroroBka k 8 OIIK-2, TTK-8 JlaGopaTtopHas
HU3MEPEHHSI nabopaTopHO# pabdoTe, pabora
(bu3NYECKUX BEIMYMH. |HAMMCAaHUE OTYETa
ABTOMATH3AIHA Hanucanue otuera o 10 OIIK-2, TTIK-8 Otuer no
H3MEPEHHI. nabopatopHoit pabote nabopaTtopHoit
pabote
IToaroroBka x 2 OIIK-2, TIK-8 TectupoBanue
TECTUPOBAHUIO
Hroro 20
Hroro 3a cemectp 38
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHa
HTtoro 74

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BH/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (OPMUPYEMBIX MPU U3YUYCHHH TUCLHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Bunel yueOHOI nesTebHOCTH
dopmupyembie
Jlex. | Ilpak. | JIa6. | Cawm. DopMBI KOHTPOJIA
KOMIETEHIINH
3aH. 3aH. pao. pao.
OIIK-2 + + + +  |KontponbsHas pabota, JlabopaTopHas
pabora, OtueT 1o J1abopaTopHoii paboTe,
TectupoBanue, Jk3aMeH
ITK-8 + + + +  |KonrtposnbHas padota, Jlaboparopnas
pabota, Otuet no 1abopaTtopHoi padbore,
TectupoBanue, JK3aMeH
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6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onleHkH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tab6muua 6.1 — bambHbIE OLIEHKH

MaxkcumanbHbIN MakcumanbHbII MaxcumaibHeLl
DopMBbI KOHTPOJIS 6amn Ha 1-yro KT ¢ 0as 3a mepuos Oaz 32 nepuon Beero sa
Hayana cemectpa | mexay KT u 2KT mexay 2KT n Ha cemectp
KOHEI] ceMecTpa
S cemecTp
KonTponbhas pabota 10 10 10 30
JlaGopaTtopHnas pabota 5 5 5 15
TectupoBaHue 5 5 5 15
Otuer no nabopaTopHoOit 0 5 5 10
pabote
DK3ameH 30
HToro MakcumyM 3a 20 25 25 100
nepuos
Hapacraromum nrorom 20 45 70 100
6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb IIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMH KOHTPOJIb

bannel Ha naTy TEKymero KOHTPOJIs Ornenka
>90% oT MakcuMalIbHOI cyMMBbI OaitoB Ha gaty TK 5
Ot 70% 10 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUMabHOI cymMMBI OaiioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaitoB Ha gaty TK 2

6.3. [lepecuer cyMMbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0O OLIEHKY

Hepecqu CYMMbI 0ajjaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.

Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY

Hrorosas cymma 6asios,

Ornenka YYUTBIBACT YCIICITHO CTAaHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnU4HO) (3aYTEHO) 90—-100 A (oTAn4HO)

4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)

3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO)

Huxe 60 0amwios

F (HeynoBIeTBOPUTEIHHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI

7.1. OcHOBHas JIUTEpaTypa

1. Metposorust u panuousMepenus : YueOuuk ais By3oB / B. . Hedenos [u ap.] ; pen. : B. U.
Hedenos. - 2-e uzn., nepepad. - M. : Beicmas mkoina, 2006. - 525 c.: (manuune B 6ubnmorexe TYCVYP -
48 7K3.).
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2. Metposorus U paguousMepeHus ;. YueoHnoe mocodue nis By3oB / b. B. JIBopsmun. - M. :
Academia, 2005. - 296[8] c¢. : un., Tabn. - (Beicmee nmpodeccuoHanbHOEe 0Opa3oBaHUE.
Pannosnextponuka). - bubmumorp.: ¢. 294. (manuuue B 6ubmuorexke TYCYP - 30 3k3.).

3. Boueros, A. C. MeTponorusa u u3MepuTelibHasi TEXHUKA: DJIEKTPOHHBIE CPEICTBA U3MEPEHUHN
AJIEKTPUUECKUX BEIWUYMH : yuyeOHoe mocobue mis By3oB / A. C. Boneros, JI. C. He3naxun, E. A.
CrenanoBa. — MockBa : U3natenbsctBo FOpaiit, 2022. — 103 c. [DnekTpoHHBIN pecypc]|: — Pexum
nocrtyma: https://urait.ru/bcode/492152.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

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

2. U3mepenne snekTpuyeckux M Hesnekrpuueckux Benuuns/ [lox pen. H.H.EBtuxuena. — 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. (Hanuuue B Oubnuoreke TYCVYP - 50 sk3.).

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIEC YUeOHO-METOAUYECKHE MTOCOOHSI

1. Oruanko B.®. Metponorus, crangaptuzanus u cepTudukamnus: Yuebd. mocodbue. — Tomck:
ToMckuit MEXBY30BCKUM IIEHTP NUCTAaHIIMOHHOTO oOpa3zoBanus, 2010. — 208c. (Hanuuue B OuOIHOTEKE
TYCVYP - 62 3k3.).

2. OpactoB B.E., Cunopos F0.K., Otyanko B.®. M3mepurenpHas TeXHUKA U JaTYUKU: Y4yeOHOE
nocobue. — Tomck: TMIZIO, 1999-178 c. (Hanuune B 6ubnuoreke TYCVYP - 58 ok3.).

3. Metponorus U TeXHUYECKHEe U3MEpeHHs: YUueOHO-METOANYECKHI KOMILIEKC ISl CTYACHTOB
BY30B, 00y4aroUIMxcs M0 TEXHUYECKUM criennanbHocTM/ Maiictpenko A.B. - Tomck: 2021. YyebHoe
Metoaudeckoe nocoodue JlaGoparopusie pabotet MuTU [DnexTpoHHBIH pecypc]: — Pexum mocryma:
https://new.kcup.tusur.ru/library/majstrenko-av-metrologija-i-tehnicheskie-izmerenija-uchebno-metodich
eskij-kompleks-dlja-stud.

4. MeTponorusi U TeXHUYECKUE U3MEPEeHUs: YUeOHO-METOUYECKUN KOMIUIEKC JJIsl CTYIACHTOB
BY30B, 00y4aroUIMxcs M0 TEXHUYECKUM crennanbHocTaM/ Malictpenko A.B. - Tomck: 2021. YyebHoe
Metonuueckoe mocodbue I[Ipaktuka MuTU [DnexkTpoHHbIMt pecypc]: — Pexum npoctymna:
https://new.kcup.tusur.ru/library/majstrenko-av-metrologija-i-tehnicheskie-izmerenija-uchebno-metodich
eskij-kompleks-dlja-stud.

5. Metponorus U TeXHHYECKUE HU3MEpPeHHs: YUeOHO-METOANYECKUI KOMILIEKC IJIsl CTYACHTOB
BY30B, 00y4aroUInMxcs M0 TEXHUYECKUM crennanbHocTaM/ Maiictpenko A.B. - Tomck: 2021. YyebHoe
Meroanueckoe nmocodbue CamocrosTenbHas padota MuTU [DnektpoHHbI pecypce]: — Pexxum noctyma:
https://new.kcup.tusur.ru/library/majstrenko-av-metrologija-i-tehnicheskie-izmerenija-uchebno-metodich
eskij-kompleks-dlja-stud.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Tuu ¢ HapyLIeHUsIMU OTIOPHO-BUTIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.
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7.4. CoBpeMeHHbIe TPodeccHOHANIbHBIE 0a3bI JAHHBIX
U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT JJI YU4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBL.

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

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

Omnwucanue UMeroIerocss 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;

- 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.);

- M3mepurens RLC (2 mit.);

- M3mepurens E7-21;

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

- Moct P329 (2 mirt.);

- Bonst™etp cepun M (6 1mT.);

- UcTouHuK 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.);

- Jlenurens Hanpspkenus J{H-1;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

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

JlaGopaTopusi METPOJIOTHUH U U3MEPUTEIbHONW TEXHUKH: yueOHasl ayauTOpHUs NI IPOBEICHUS
3aHATUM MPAKTUUECKOro THMa, yueOHas ayJuTOpHs Uil NPOBEACHUS 3aHATUN TaOOpaTOPHOTO THUIIA;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 212 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- Ocmmtorpad ananmoroseiii pupmbl INSTEK (4 mmit.);

- Octmmorpad nudposoit INSTEK;
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- I'eneparop curnanos tumna ['3 (2 mr.);

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

- Hactotomep 1mudponoit U3-34;

- MunmuBonsT™MeTp B3-38 (2 mit.);

- U3meputens no6potHoctu E9-4;

- U3mepurens noopotHoctu E4-4;

- Usmepurens E12-1(A);

- U3mepurens E12-1;

- Hactoromep U3-44 (4 mt.);

- U3amepurens RLC (2 mit.);

- U3mepurens E7-21;

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

- Bonmer™meTp cepuu M (6 mmit.);

- MUcTouHuK nuTaHus TOCTOSTHHOTO TOKA (5 IIT.);

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

- ["'anpBaHOMETD;

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

- ®azomeTtp cepuun D2 (4 mr.);

- 'eneparop-uactoromep AHP-1001;

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

- llenutens Hanpsokenns JAH-1;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTers.

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

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

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

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

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

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

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

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

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

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

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

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

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

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

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

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

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLUATUTMHBI KOMIIETEHIINH
1 OcHOBBI METPOJIOTHH. OIIK-2, [1K-8 TecTtupoBanue [IpumepHBIil nepeyeHb
[TorpemHOCTH U3MEPEHU. TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
2 O6paboTKa pe3yabTaToB OIIK-2, TIK-8 KonrponsHas [TpumepHsIii epedeHb
M3MEPEHUI pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [lepeuenpb sK3aMeHaIIMOHHBIX
BOIIPOCOB
3 OchoBsl MeTponoruueckoro |OIIK-2, ITIK-8 Jlaboparopnas Temb! mabopaTopHBIX padoT
o0ecrnieyeHus pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeuenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB
Oruer 1o Temb1 m1abopaTopHBIX padoT
n1abopaTopHOit
pabore
4 Metozpbl U CpeicTBa OIIK-2, T1K-8 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
HU3MEPEeHHS PU3HNICCKUX pabora
BE/IMYMH. ABTOMATH3ALUs TectupoBanue [IpuMepHBIil IepeyeHb
M3MEPCHHI. TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
Otuer o Tewmbl 1abopaTopHBIX pabOT
nabopaTopHOH
pabote

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

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

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

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

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

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

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

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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. MeTton usMmepeHus, Ipu KOTOpOM Hu3Mepsiemas (uU3MUYecKas BeIUUYHHA JOMOJHAETCS 10

W3BECTHOTO 3Ha4YeHWs, Ha3zpiBaeTcsa: |. nudbdepeHNHATbHBIA METOM;, 2. METOJ
HEMOCPEICTBEHHON ONEHKH; 3. HYJIeBOM MeToAd; 4. METOJl JOTOJHEHUS

. Kakoe u3 mepeyucieHHBIX CpPEJICTB HM3MEPEHUS HE OTHOCHUTCSA K BJIEMEHTapHbIM: 1.

W3MEPUTEINbHBIN TprOOp; 2. 1aT4uK; 3. HA0op Mep; 4. CPEIACTBO CpaBHEHUS

. AMnepmetrp umeet kiacc TouHoctH 0,5. Uemy paBHa OTHOCUTEJIbHAS MOTPEIIHOCTh U3MEPEHUHN

B cepenune mkanel: 1. 0,5%; 2. 2%; 3. 1%; 4. 4%

. ITorpemiHOCTh CpencTBa M3MEPEHUS HA3bIBAECTCA MYJbTUIJIIMKATUBHOM, e€ciau oHa: 1.

MPONOPIMOHAIbHA U3MEPAEMON BEJIMUYMHE; 2. HE 3aBUCUT OT U3MEPSIEMOU BEJIUYHUHBI ; 3.
YMEHBIIAETCS ¢ YBEIMUYCHUEM 3HAUCHUS U3MEpsieMOol (pU3HUEeCKON BEIHMYUHBL; 4. COCTOUT U3
HECKOJIbKMX COCTaBIISIOLIUX

. Bo ckoibKO pa3 HM3MEHUTCS OTHOCHTEJbHAs MOTPEIIHOCTh M3MEpeHuil npubdopa c

MYJbTHIJIMKATUBHOW MOTPENTHOCTHIO, €CIIM 3HAYCHHE M3MEPSAeMOl (PU3UUECKON BEITMYMHBI
YBEJIMYMTH B JBa paza: 1. 2; 2. 0,5; 3. He usmenurcs; 4. 4

. HeyuTeHHble OCTAaTKM CHCTEMAaTUUYECKUX MOTPEIIHOCTEH MPUHSITO CUUTATh CIy4aWHBIMU

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

. Kakas u3 o1eHoK ciay4yailHOW BEJIUYMHBI HE OTHOCHTCS K TOYEYHBIM: 1. MaTeMaTU4YE€CKOE

OXHJaHue; 2. JOBEPUTEIbHAsI BEPOSITHOCTD;, 3. CPEIHEKBaJApaTUUECKas MOTPEIIHOCTh; 4.
JTucrepcust

. JonmonHuTtenpHas MOTPEIIHOCTh CPEACTBAa U3MEpEeHUs omnpenensercs: 1. 0oCOOEHHOCTAMU

KOHCTPYKIIMH; 2. 3HAUYCHHEM H3MepseMOoil (H3MUYECKOW BEIWYUHBI; 3. KBanuduKamuei
orepaTopa; 4. yCIOBUAMH HKCIUTyaTaluu

. Pacnpenenenne CThroneHTa HEOOXOAMMO NPUMEHITH Mg 00pabOTKH pe3ylIbTaTOB

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

Pe3yinpTaToM MHOTOKpATHBIX U3MEPEHUN SIBISETCS: 1. cpeiHee 3HaUYCHHUE U €r0 JOBEPUTEIbHbIN
WHTEpPBaJ C YKa3aHUEM JOBEPUTEIHHON BEPOSTHOCTU M KOJUYECTBA U3MEPEHUI; 2. cpenHee
3HAYCHUE C YKa3aHUEM KOJIMYECTBAa U3MEPEHUI; 3. Cpe/lHee 3HAUEHUE U MOTPELIHOCTD; 4. Bce
MIEPEYUCIICHHbIE BApUAHTHI

Yemy paBHBI OTHOCHUTENIbHbIE KOA(PPUIUEHTH! BIUSHUS TOKA U HAMPSOHKEHUS NIPU 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 3HAYUTEIbHOMY
YBEJIUYEHHUIO MOTPEIIHOCTH KOCBEHHBIX HM3MEPEHUM MO CPaBHEHUIO C MOTPEHIHOCTAMU
HCXO/JHBIX U3MEPEHHBIX (PU3NYECKUX BEIUYHUH: 1. cllokKeHUE; 2. YMHOXEHHUE; 3. BRIUUTAHUE; 4.
JieJieHne

N3mepenus puzuyeckoil BEJIHMYUHBI, PEe3yJbTaT KOTOPHIX OMpEAeNsieTcs MyTeM HPSMBIX
U3MEpEeHHNU ApYyrux (U3UUECKUX BEIWYWH, CBA3AHHBIX C H3MEPSEMON HM3BECTHOU
(YHKIIMOHATBHON 3aBHCUMOCTBIO, HAa3bIBAIOTCS: 1. MpsiMbIe; 2. KOCBEHHBIC; 3. COBOKYIIHBIC; 4.
COBMECTHBIE

CnyuaifHble TOTPEIIHOCTH CYMMHUPYIOTCS myTeM: l. anredpamdyeckoro CIOXEHHUs I'paHHUIl
JIOBEPUTEIbHBIX HHTEPBAIOB; 2. T€OMETPUUECKOTI0 CJIO0XKEHUS TPaHUI] JOBEPUTEIbHBIX
WHTEPBAJIOB; 3. alreOpandecKoro CJIOXKEHHS CPEeIHEKBAAPATHUYECKUX IMOTPEITHOCTEH; 4. ©
FEOMETPUUECKOT0 CIOKEHHSI CPEHEKBAAPATHUECKIX MOTPEIIHOCTEH;

OcHOBHOU 3ajadyeli METPOJIOTHYECKOT0 o0ecreueHus sSBiaseTcs: 1. Haa30p 3a COCTOSHUEM
CpeIICTB U3MEpPEHUM; 2. o0ecrneueHrne eINHCTBA U3MEpEeHU; 3. o0ecTieueHne COXpaHHOCTH
ATAIOHOB (PU3MUECKUX BeIHUUH; 4. pa3paboTKa HOBBIX METOJI0B U3MEPEHHUS

ATTecTanus CpeAcTBa M3MEpPEHHS MPOU3BOAUTCS B ciydae, e€ciu: | .empeamnoJiaraercs
HCIIOJIb30BAaHUE CPEICTBA U3MEPEHUS B YCIOBUSAX, HE IPETYCMOTPEHHBIX B MACIOPTE CPEACTBA
U3MEpEHHUs; 2. €CTh MOJO3PEHUS B HEUCIPABHOCTU CpEACTBA U3MEPEHUs; 3. CPEICTBO
M3MEpEeHUs He MOJICKUT 00513aTeIbHOMY TOCYyAapCTBEHHOMY HaJ30pY; 4. CPEICTBO U3MEPEHUS
MPUOBLIO 10 UMITOPTY

OTanoH (U3MYECKON BEIMYUHBI, NpeJHAa3HAUYCHHBIN 11 paboThl B OCOOBIX YCIOBHSX,
Ha3bIBaeTcs: 1. rocygapCTBEHHBIM; 2. IEPBUYHBIM; 3. BTOPUYHBIM; 4. ClIEIUAIbHBIM

Kaxoit Tun AL ob6ecnieunBaeT HAaMOOBIITYIO CKOPOCTh H3MEPEHUS: 1. TTOCIeIOBATENBHBIN; 2. C
BpPEMS-UMITYJILCHBIM TMPEe0Opa3zoBaHueM; 3. MOCIeA0BaTEIbHO-TIApAIUICIBHBIN; 4. TapaJIeIbHBIN
Kospduumentom aMniauTyabl NEepeMEHHOrO HampsKEHUs Ha3bIBalOT OTHOLIeHHE: 1.
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CpPEAHEKBAAPATUUECKOT0 3HAYEHHUS K CPEHEBBINPAMICHHOMY; 2. aMIUIUTYJHOTO 3HAUYEHUS K
CPEIHEBBINPSAMICHHOMY; 3. aMIUIMTYJHOTO 3HaYEHUS K CpelHeMY; 4. aMIUIUTYAHOTO 3HAYCHUS
K CpeIHEKBaIpaTHUECKOMY

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

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Knaccudukarus BUIOB U3MEPEHU.

Mertoabl u3MepeHuid GPU3NIECKUX BETUYMH.

Knaccugukanus cpenct usmepenuii (CH). Xapakrepuctuku CU.

Knaccugukarus norpemHocTei.

CucrteMaTiuueckre MorpemHocTy, 0OHapyKEHUE, METO bl UCKITIOUEHHS.

CrnyuaiiHble IOTPEIIHOCTU. 3aKOHBI pAaCIPEEIICHUS, TOUEUHbIE OLIEHKH.

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

ITorpemHocTu cpencTs u3Mepenuil, ux Hopmuponanue. Kiaccel Tounoctu CU.

Pe3ynbTar v NOrpenHoCTH KOCBEHHBIX U3MEPECHUI.

O06paboTKa pe3yabTaToOB MPSMBIX MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHUI.

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

ITpaBuna okpyrieHHs IOIPEUIHOCTH U 3alIUCH pe3yJibTaTa u3MepeHus. @opmsl Mpea-cTaBICHUS
pe3yabTaTOB U3MEPEHUN C yYETOM IIOTPELIHOCTEH.

ObecnieueHue eIMHCTBA M TOUHOCTH U3MEPEHH.

OcHoBHBIe n0J0XeHUs 3akoHa PD «O6 obecrieueHnu equHCTBa U3MepeHui». I'ocynapcTBenHas
cucrtema obecrieueHus enunctea uzmepenuii ('CH).

[Tonstue metrponorudeckoro obecneuenus (MO). [IpaBoBbie, opraHu3alMOHHbIEC, HA-YYHbIE U
TeXHUUYecKne ocCHOBBI MO.

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

I'ocynapcTBeHHBINM METPOJIOTHYECKUNA KOHTPOJIb

ATTecranuys, moBepKa 1 KaTMOpOBKa CPECTB U3MEPEHUSI.

OTaJ0HbI U TOBEPOYHBIE CXEMBI

[{enu ¥ NPUHLIMIIBI CTAaHJAPTU3ALNH.

Buael 1 MeToIbI CTaHAAPTU3ALIUY.

Kareropuu u BUJpl CTaHAAPTOB

TexHUuecKue 1 OpraHu3alMOHHBIE OCHOBBI, LIEIH U 331a4H CepTU(UKALIUH.

Buns cepruduxanmn. OcobeHHOCTH cepTU(UKALUHT CIOKHBIX TEXHUYECKUX CUCTEM.

Cxemsl cepTuuKanum

DIEeKTpO-MeXaHn4eCKre MpuOOpsl HEMOCPEACTBEHHOTo oTcyeTa. OOmIre 4epThl, MPEUMYIIeCTBA
Y HEIOCTaTKU

Buns! uzmepseMsIx HanpspkeHui. FIX B3auMOCBS3b.

KomnieHcaTop MOCTOSIHHOTO TOKA.

DJEeKTPOHHBIE aHAJIOTOBBIE BOJIBTMETPhI. OOIIHe CXeMBbI, TPEUMYIIECTBA U HEJOCTATKH.
JleTexTop aMIIUTYAHOI'O 3HAYEHMS C NapaJUIeIbHBIM BKJIIOUYEHHUEM JHMOJAa (C 3aKpBITHIM
BXOJIOM).

WHTerpanbHblil JETEKTOP aMILUIUTYAHOTO 3HAYCHUS.

JleTeKkTop CpelHEKBaAPATUYECKOrO 3HAYECHUS.

JleTexTop CpeAHEBBINPSAMICHHOIO 3HAYEHHSA. TepMOlJIeKTpUUYecKoe MpeoOpa3oBaHHE
CPEIHEKBAIPATUYECKOTO 3HAUCHHUS.

OO6mue cBefeHuss 0 HUPPOBBIX BOJIBTMETPAX — THUIOBBIE CTPYKTYpPHI, IPEUMYIIECTBA U He-
JIOCTaTKH, TUIIOBOM KJIaCC TOYHOCTH.

[TudpoBoii BOIBTMETP MOPA3PSAHOTO YPAaBHOBEIIUBAHHS

[TudpoBoii BOIBTMETP C BPEM-UMITYJIbCHBIM MTPeoOpa3oBaHueM

[TudpoBoii BOIBTMETpP C ABOHHBIM HHTEIPUPOBAHHEM

[udpo-ananorossiii mpeoOpazoBaTenb

AmnanoroBo-1udpoBoii mpeodpazoBaTeb MOCIEA0BATEILHOTO ACHCTBUS

AmnanoroBo-1QpoBoii mpeodpazoBaTeb MapaUIeTLHOIO 1CHCTBHS

CornacoBaHa Ha noptane Ne 71546 15



41.
42.
43.

44.
45.
46.
47.

48.
49.

50.
51.

10.

11.

AHanoroBo-1udpoBoit mpeodpazoBaTe b KOMOMHUPOBAHHOTO JIEHCTBH

N3mepenune Toka.

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

CtpyKTypa yHUBEpCAJILHOTO OcLuuIorpada.

CKOpPOCTHBIE M CTPOOOCKOIMMYECKUE OCIIHIITIOTpadbl.

[{udpoBbie 1 KOMOMHUPOBAHHBIC OCITUILTOTPA(dHI.

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

H3mepeHne akTUBHBIX COMTPOTUBIICHUH KOCBEHHBIM METOOM.

H3mepenne akTUBHBIX COMTPOTUBICHUI MOCTOBBIM METOOM.

H3mepenne peakTUBHBIX TapaMETPOB PE3OHAHCHBIM METOIOM.

W3mepenue peakTHBHBIX TapaMETPOB METOAOM JAUCKPETHOTO CUETa.

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

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

B monydeHsl cienyromue nokazanus obpasmoBoro mpubdopa: 1,05; 2,09; 4,2; 5,8; 8,4 B.
Omnpenenutsb: 1) abCcoNOTHBIE, OTHOCUTENbHBIE U MPUBEACHHBIC MOTPEUTHOCTH B KaXI0H
yKa3aHHOHM TOYKe LIKaJIbI;, 2) K KAKOMY KJIacCy TOYHOCTH CIIEAYET OTHECTH MPHOOp

. Boret™meTp umeet npenen uzmepenuit 100 B. Iloxazanue mpubopa paBuo 25 B. Ilpenen

JIOIyCKaeMOW OTHOCUTENBHOW morpemHocTu paseH 4,8%. OnpenenuTs Kjacc TOYHOCTHU
npubopa, 3amucarh pe3ysibTaT U3MEPEHUs.

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

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

[TocTpouts rpaduku 3aBUCHUMOCTH aOCOJIOTHOM, OTHOCHTENbHOW MOTPEIIHOCTEH OT
M3MEPEHHOI0 HANPsHKEHMsI BOIBTMETPAMHU ¢ IpeaesioM mkanel 10 B, knaccom Tounoctu 1,5 u
1,0/0,2 oT BeMYMHBI U3MEPSIEMOT0 HAINPsDKEHUS (He MeHee 5 Touek Ha rpaduk).

. AMnepmerp uMmeeT kiacc TOYHOCTH 2,0 U KOHeYHOoe 3HaueHue mkaiabl 1A. Onpenenuts

JUana3oH 3HAauY€HUil, B KOTOPOM OTHOCHUTEJIbHAS OIPELIHOCTh U3MEPEHUN HE TIPEBBICUT 5 Y%o.

. [loxazanue BosbTMeTpa npu usmepenuun UV=6,2 B nHa npenene Uxk=10 B. U3mepenue

IPOBOAMIOCH B YCIOBHUSX MOBBIIMIEHHOW BIaxxHocTH Bo3ayxa 90%. B macmopre mpubopa
yKa3aHO: OCHOBHAsl MOTPEIIHOCTh u3MepeHus - + 4 % or Uk, mOTrpeunrHocTh BOJbTMETpa B
ycloBHSX MOBbIIeHHON BiaxHocT - + (0,05U+0,01B). MeToanueckas norpemHocts: 2%.
3anucarh pe3yabTaT U3MEPEHHs.

. CnyualiHasi IOTpeIIHOCTh U3MEPEHHUSI HAPSDKEHUS pacipesiesieHa 10 HOPMalbHOMY 3aKOHY.

[Ipu oOGpaboTke pe3yabTaTOB MU3MEPEHUI MONTYYEHBI CIEAYIOMINE ONEHKH MOTPEIIHOCTH:
cucrematuyeckas norpemHocts Ucuct= +20 mB, CKII SU=20 mB. Onpeaenuts BEpOATHOCTh

TOTO, YTO PE3yJIbTAT U3MEPCHHUS OTIUYACTCSA OT UCTUHHOIO 3HAaUYCHHs He Oosiee yuem Ha DU
=+60MB.

. I/ISBGCTHO, 4TO Ir'paHUIBI JOBCPUTCIBHOTO MHTCPBAJIa NOTPCIIHOCTU U3MCPCHU A HAIIPSKCHUA

paBHbBl +25 MB npu nosepurtenbHoil BeposTHocTu p=0,8. Cumrasg, 4TO MOTrPEMIHOCTH
pacripeniesieHa 10 HOpMaJIbHOMY 3aKOHY C HYJIEBBIM MaTEMaTHUYECKUM 0KUJaHHEM, OIPENICIUTh
IPaHULbl UHTEpBAJIa C JIOBEPUTEIBLHON BEpOSITHOCTBIO p=0,95.

. KakoB nomxeH ObITh 00beM BBIPAOOTKH N, YTOOBI C BEpOSATHOCTHIO 0,9 TOUHOCTH OIIEHKH

MaTEMaTHYECKOI0 OKUAaHusl pe3ynbrara usMepenust AX=+1, eciu SX = £3.

N3BeCTHO, 4TO I CIy4alHOW NMOTPEIIHOCTH PABHOBEPOSTHO PACIPENCIICHHONW C HYJIEBBIM
MaTE€MaTHUYECKUM OXUJaHUEM, TPaHULbl JOBEPUTEIbHOIO uHTEpBaia ¢ p=0,7 paBHsl +20 MB.
Onpenenuts CpeIHEKBAAPATUUECKYIO TOTPEIIHOCTD S.

B pesynbrare mpsMbIX MHOTOKPATHBIX PaBHOTOYHBIX HAOIIONEHUH MOTYyYEHBI CIETYIOLINE
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['11]. CucTemaTu4eckre MOTPEIIHOCTH OTCYTCTBYIOT. ONpenenuTs pe3ybTaT U3MEPEHUs s
J0BepUTENbHOM BeposiTHocTH Pn=0,9.
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13.
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15.
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JEATHCATE PESVIIETAT EOCESHHODD HEMSDEHHT
COMPOTHET SHHET METOLOM aMISPMETPA - EQNETMETER
. F-R,

o I-Ry U
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 HIMESPeHHT DO B

EMEOCTEH Ha EVMETDE:

= C:'Ci

SR B

[To pessmeTaTam mpaMEens Bz Mapernr: C=232 o,
S =213%; C=228 n®; 8C~=21.5 %.

HzpecTHO, YTO COMPOTHEN SHHE TEHS O ATUHE
Onpel STAeTe & OpASIT Of:
R =R,(1+ At +Bt%)

R,=(8+0,3)OmM, A=(0,16%0,2)1/C,

B =(0,002+0,0001)1/°C* t=(40,0%0,1)C

JATHCATE PesVIETAT HEMEPEHHT COMPOTHEN SHHT
TEHIODATHHEZ.

JAMHCATE PEIVIETAT EOCESHHOID HIMEDEHHT
COMPOTHEN SHHET METOLOM MISPMSTPa - EUIETMETER

U
H.*: =_|'_H""

ITogazamms poneraetpa: U=86, U =108, rmacc
rogeoceTH 2.0/10
INogazapms aumepuerpa: E0OSMA, I=10 A mmacc
roaaocTe 1.0,
BrvrpeHEss cOnpoTRENSHERE aMmapuMeaTtea: Fa=3 O,
8K ="1%.
JamHCaTE PESVIETAT EOCESHHOTD HMIMEDEHHT SMEOCTH
HEMESDITRT &M 2308 Oro COEHTA:
__tgo

2 2xiR
E=1e0wm, 0R=2073 %0 Flel'n, §=20,1%; ¢=-307,
E'F:ﬂ:l':.'fl:-.
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JATHCATE pETVIIETAT EOCESHHEIX HIMEDEHHE
CODCTESHHCH YACTOTH ECHTVPA:

17. f=

2 LC

=50 el BI=%: C=100 P, 50="0%: O=150,

9.1.4. TembI J1a00paTOPHBIX PadoT

IToBepka cpeacTB U3MEPEHUN

[TpuMeHeHne YHUBEPCATBHOTO OCIIHILIOTpada Ui N3MEPEHuUs MapaMeTpOB CUTHAIOB
N3mepenue conpoTUBICHUN Ha IIOCTOSSHHOM TOKE

HccnenoBanue muppoBOro BOJIBTMETPA C BPEMS-UMITYJILCHBIM MTPpeoOpa3oBaHneM
MeTtoibl U cpesicTBa U3MEPEHMSI pa3HOCTH (a3

NhWD =

9.2. MeroanyecKkue peKOMeHAAlMHU

YueOHblil MaTepuan uznaraetcsa B Gopme, mpeamnoaralpiieid caMoCTOSITEIbHOE MBIIIJICHHE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHas padoTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCET0 Y4eOHOro mpoIiecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuallaMH, BBIOJTHEHHE KOHTPOJBHBIX MEPONPUSATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IIJIaHOM.

B npouiecce nzydeHus: TUCUUILTAHBI JUIsl Ty4YIIETO OCBOSHHUS MaTepHraia He0OX0IUMO PEryspHO
oOpamaTbcsi K pEeKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyJAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke O0IIEeTOCTYTHBIMH HHTEPHET-TIOPTAIaMU, COAepPKAIIUMHU
HAayYHO-TIONYJSIPHBIE W CIEIUalIU3UpOBAHHBIE MaTepHaibl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOW AMCIUILITHHBIL.

[Ipu camMocTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HUJH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM ais
WHANBHUAYATBHOTO TTOHUMAHUS M OCBOCHHS MaTepuala, BbIJIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UCHhl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO0 C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIU B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTH UX
3HauYeHUE JIJIs TOHUMaHUS JadbHEHIIero MaTepuana;

— OCMBICIIMBalTe MPOYUTAHHOE U U3YUEHHOE, OTBEUANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIIUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuunavHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacniucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJUKYIOTCS B 3JIEKTPOHHOM Kypce / 3IIEKTPOHHOM
YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM 1Jid JUIl ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nui ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuma 9.4 — JlomonHUTENbHBIE MaTEepHUalbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Buasl 10N0IHUTENBHBIX OLEHOYHBIX |  DOpMBI KOHTPOJIS U OLIEHKU
MaTepHaIoB pe3yJIbTaTOB 00yUYECHUs

Kareropuu oby4aromuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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