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JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATHUS 16 16 4acoB
CamocrositenpHast padbora 56 56 4acoB
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(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

DopMbI IPOMEKYTOUYHOM aTTeCTaIUs Cemectp
DK3aMeH 4

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. O6ydeHue CTyAEHTOB OCHOBaM METPOJIOTHYECKOTO O0ECIEeUCeHUs COBPEMEHHOW HAyKH U
TEXHHKHU.

1.2. 3agauy AUCHUILIUHBI

1. U3yuyeHne TEOpPETUUYECKHUX OCHOB METPOJOTHUHU, MOJOXEHUA TEOPUHM MOTPEIIHOCTEH,
COBPEMEHHBIX METOJIOB U CPEJICTB U3MEPEHHs (DU3NUECKUX BEITUYHH, CTOCOO0B 00paOOTKH Pe3yIbTaTOB
M3MEpeHuil, U3y4eHHe CUCTEMBI 00eCTIeYeHHsI €TMHCTBA U3MEPEHUI.

2. TlonyueHue TEOPETUUYECKUX 3HAHUM M MPAKTUYECKUX HABBIKOB IO pa3pabOTKe HOPMATHUBHBIX
JIOKYMEHTOB, aHaJIN3y U OIICHKE METPOJIOTUYECKOT0 00eCTIieueHus B 1[EJIOM.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

YacTtp 010Ka gucuumnnf: O0g3aTenbHast 4acTh.

Monynb quctmivi: Moyl yKpYITHEHHOM TPYIIIbl CIEIUAILHOCTH U HanpaBieHus (general hard
skills — GHS).

Nunexc qpucumnauasl: 51.0.02.04.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-2. Cnocoben
dbopmynupoBaTh 3a1a41
pohecCHOHATLHOM
JeSITETIHbHOCTH HAa OCHOBE
3HaHUH MPO(UITBHBIX
paszesnos
MaTeMaTH4eCKUX,
TEXHUYCCKHUX U
€CTECTBEHHO-HAYYHbIX
JUCLUIUIAH (MOJyJIei)

OIIK-2.1. 3HaeT OCHOBHBIE
po(UIBHBIC PA3ACIIbI
MaTEMaTHYECKHUX U
€CTECTBCHHOHAYYHBIX
JUCLIUIUINH (MOZYJIEeH) uist
dbopmyIupOBaHUS
KOHKPETHBIX 3a/1a4
pohecCHOHATBLHOM
JeSITeTbHOCTH

3HaeT 3a/1a4M yIpaBJICHUS KAYeCTBOM B
TEXHUYECKHX CHUCTEMax 3HAET METObI U
CpeICTBa U3MEPEHNUsT PU3NIECKUX BEITMUNH,
npueMbl 00pabOTKH U TpaBUIia
NPEICTaBICHHS

OKCIEPUMEHTAIBHBIX JaHHBIX.

OIIK-2.2. YMmeeT
dbopmyIupoBaTh KOHKPETHBIE
3a1auu mpodecCuoHATbHON
JeATEIIBHOCTH C
HCITOJIF30BaHUEM 3HAHUM
PO UITHHBIX PA3EIIOB
MaTEeMaTUKHU U
€CTEeCTBEHHOHAYYHBIX
JTUCIUTIIAH (MOTyJIeH)

YMeeT NpoBOJUTh HHCTPYMEHTAITbHBIC
U3MEpeHHs, 00pabaThIBaeT U OICHUBACT
MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUH,
NPEJICTaBISET IKCIICPUMEHTAIbHBIC JAHHBIC B
COOTBETCTBUH C METPOJIOTHIECCKUMHU
NpaBUJIAMH.

OIIK-2.3. Bnaneer
crocobamu hopmMyIHpOBaHUS
3a/1a4 mpoQecCHOHANBHON
eITEIILHOCTHA Ha OCHOBE
3HaHUN TPOYUITBHBIX
pa3aesioB MaTeMaTHYECKUX H
€CTECTBEHHOHAYYHBIX
JTUCITUILINAH (MOyJeH)

Brnaneet HaBbIKaMU UCTIOIB30BAHUS
COBPEMEHHOT0 HHCTPYMEHTapHsi 0a30BbIX
WH)XCHEPHBIX, MATEMAaTUYECKUX U
€CTECTBEHHO-HAYYHBIX TUCIUIUINH IS
pelIeHus 3aa4 B 00JIaCTH YIIPaBIICHUS
KaueCTBOM B TEXHUYECKHUX CUCTEMAX.
[IpopabaTbIBacT METOAUKY
AKCIIEPUMEHTAIIbHBIX HUCCIIEJOBAHUH,
MIPUMEHSET METObI U CPEACTBA U3MEPEHUS
(bu3MYECKUX BEIIUYUH MPU PEUICHUH
npodecCHOHANBHBIX 3a1a4.

OIIK-9. Cnocob6en
NPUMEHSTH 3HAHUS
0coOeHHOCTeH
dopMupyromuxcs
TEXHOJIOTMYECKHUX
YKJIaZIOB U YE€TBEPTON
IIPOMBIILITIEHHOU
PEBOJIIOLINY B
pa3zpabaThIBaeMBbIX
IIporpaMMax M MpoeKTax
MHHOBAIIMOHHOTO
pa3BUTHUSA

OIIK-9.1. 3HaeT KOHLIENINIO
uHaycrpuu 4.0, Teopuro
TEXHOJIOTMYECKUX YKIIaJI0B,
IIOHATHEC HpOMBIIIUIGHHOfI
PEBOJIIOLIMH, MOJIETN
YHpaBJICHUA HHHOBallUAMUA

3HaeT 1esu, NPUHIUIEI, GOPMBI 1
KOHILIeTIIHIO HHAYCTpuu 4.0, Teopuio
TEXHOJIOTUIECKUX YKIIaJI0B, TOHSATHE
MIPOMBIIIICHHON PEBOJIOINH, MOJIEIN
yIpaBJICHUS] HHHOBAIUSAMH, TIPaBHUIIA
MOJTBEPKICHUS] COOTBETCTBHS MPOAYKIIUHN U
cepTUUKAIIH CUCTEM YTIPABIICHUS
Ka4eCTBOM .

OIIK-9.2. YmeeT npuMeHsTh
3HaHUS TEOPETUUECKON
WHHOBATHUKH JIJIS
KPUTHUECKOTO aHAJIN3a
CUTYallUu U MPUHATHUS
YIIPABICHUYECKUX PEIIECHUI

Ymeer pa3pabaTeiBaTh METOINIECCKHE U
HOPMAaTHUBHBIE JJOKYMEHTHI B 00J1aCTH
MPUMEHSTH 3HAHUS TEOPETHIECKOM
WHHOBATHKH JUTSI KPUTHYECKOTO aHAITN3a
CUTYAIIMH U MIPUHSTHS YIIPABICHICCKUX
pemenuii. [IpoBoauT paboTs! 10
TIOJITBEPKICHUIO COOTBETCTBHS MTPOIYKITUH,
CUCTEM YIIPaBJICHHSI MHHOBAITUSIMH.

OIIK-9.3. Bimaneer
TEXHOJIOTHSIMHU
HOBOBBEICHHUI, METOAAMU
yOpaBleHUs] THHOBALIUSIMU

Brnangeet TexHoJIOrHsAMU HOBOBBeﬂeHHﬁ,
HaBbIKaAMU PYKOBOACTBA, CO3JdaHUCM
MCTOANYCCKUX U HOPMATUBHBIX JOKYMCHTOB
B 001acTu YHpaBJCHUA NHHOBAIUAMUA

IIpodeccuonanbHbIe KOMIIETEHIIUH
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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 ACSTEIbHOCTH

Bceero |Cemectpsl

Bunpl yueOHO# nesTenbHOCTH
4acoB |4 cemecTp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 52 52
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 16 16
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 56 56
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 12 12
BrIinosiHeHUE TPAKTUUECKOTO 3aJaHUS 24 24
[ToaroToBka K KOHTPOJIBHOM paboTe 4 4
[ToarotoBka k 1abopaTopHOil paboTe, HaNMcaHUe OTYETa 16 16
IlonroToBKa U cAava YK3aMeHA 36 36
Oo0mast Tpya10eMKOCTH (B Yacax) 144 144
Oo0mas TpynoemMkocTsb (B 3.e.) 4 4

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

CTpyKTypa IMCUUIUIMHBI TIO pa3jaesiaM (TeMaMm) U BHaaM y4eOHOM NesSTeNIbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6ymma 5.1 — Pa3yennl (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

HasBanus paznenos (Tem) f:HK' [Tpak. | JIa6. | Cam. Bcer((é;aCOB ®opmupyemele
UCIUAILINHBI ” | 3aH., 4 | pab. |pab., q KOMIIETEHIINHU
k! 9K3aMEHA)
4 cemecTp

1 OCHOBBI METPOJIOTHH. 4 4 - 7 15 OIIK-2, OIIK-9
[TorpemHOCTH U3MEPEHUN.
2 O6paboTKa pe3yabTaToB 4 9 - 13 26 OIIK-2, OIIK-9
U3MEPEHUIA.
3 Metoasl U cpeicTBa U3MEPEHUS 9 3 12 19 43 OIIK-2, OIIK-9

(bu3NYECKUX BETUYHH.
ABTOMaTH3a1Us] U3MEPEHU.
4 O0ecneueHre €IUHCTBA 1 2 4 17 24 OIIK-2, OIIK-9
n3MepeHuil. OCHOBBI
METPOJIOTHYECKOT0 00ECIIeUeHHSI.
Hroro 3a cemectp| 18 18 16 56 108
Uroro| 18 18 16 56 108

5.2. Conep:xanue pa3ieoB (TeM) TUCHHUILINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHSIM) MPUBEICHO B TabywmIe 5.2.
Tab6muma 5.2 — Coaeprxkanue pa3ieoB (TeM) TUCIUTIINHBI (B T.U. IO JICKIIHSIM)
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Ha3zBanus pa3genos
(TeM) AMCLUIIIINHBI

Coneprkanue pa3ienoB (TeM) TUCHUILTAHEI (B
T.4. IO JICKLUSM)

TpynoemkocTsb
(JIeKITMOHHBIE
3aHATHUSA), U

dopmupyembie
KOMIIETCHIIUU

4 cemecTp

1 OcHOBBI
METPOJIOTUH.
ITorpemnoctu
U3MEPECHUM.

OcCHOBHBIE TIOHATHS, TEPMUHBI U OTIPEACTICHUS
MeTposorun. CucreMa eauHuIl (PU3TIECKIX
BennuuH (OB). Knaccudukanuu Bugo
U3MEpEHUil, METOJIOB U CPEACTB U3MEPEHUN
(CH). OcHOBHBIE METPOJIOTHYECKHE
xapakrepuctuku CH. OcHOBBI Teopuu
norpemHoctei. Knaccudukanus
norpemHoctei. CucreMaTH4ecKue u
CIIy4aifHbIE TIOTPEITHOCTH, UX OCOOCHHOCTH.

4

OIIK-2, OIIK-9

Hroro

2 ObpaboTka
pe3yNbTaToB
W3MEPEHU.

[IpaBuna cyMMHUpOBaHUS MTOTPEIIHOCTE.
[IpaBuna mpencraBieHus pe3yyibTara
m3meperus. O6paboTka Pe3yIbTaTOB MPSMBIX
OJTHOKPATHBIX TEXHUYECKUX U3MEPEHUH.
HopMupoBanue oCHOBHOM U TOMOJTHUTEILHON
norpentHocTeit CHU. OO6paboTka pe3ynbTaToB
MHOTOKPaTHBIX PAaBHOTOUYHBIX U3MEPEHUH.
O6paboTka pe3ynbTaTOB KOCBEHHBIX
W3MEpPEHH.

OIIK-2

Hroro

3 Metoasl u cpeicTBa
U3MEPEHUS
($u3NYECKUX BETUYMH.
ABTOMaTH3aLuUs
U3MEPECHUM.

O06001IeHHBIE CTPYKTYPHBIE CXEMBI
U3MEPUTENIbHBIX TPUOOopOoB. [IpuHIMIEI
noctpoeHus uupposeix CU. Metoas! u
CPEJCTBA U3MEPEHUSI HAIIPSHKEHUS, TOKa U
MoIHOCTH. M3MepeHue napameTpoB Leneil.
HccnenoBanue Gpopmbl CUTHATIA.
Ocmwmnorpaduueckue n3MepeHusl.
W3mepenue 4acToThbl, UHTEPBAJIOB BPEMEHHU.
Jatunku. I3MepeHne HeaneKTpUIeCKux
BEJIMYMH. ABTOMATHU3ALIUS U3MEPEHUN.
MukpomnporeccopHble TPHUOOPHI,
WH(POPMALIMOHHO-U3MEPHUTEIBHBIE CUCTEMBI
(MHC)

OIIK-2, OIIK-9

Htoro
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4 O0ecnieueHue

€IMHCTBA U3MEPEHUM.

OCHOBBI
METPOJIOTHYECKOTO
oOecrieueHus.

[ToHsATHE METPOIIOTUIECKOTO 00ECTICUEeHUS
(MO). IloHsATHE «ETUHCTBO U3MEPEHUI.
OcHoBHbl€ N010keHUS 3akoHa PD «O0
obecrieyeHnr enuHCTBa n3MepeHuiy. Cepbl
roCy/1apCTBEHHOI'O PETYJINPOBAHUS
obecrieuenus enuncTBa m3mepennii ('POEN).
Oos3arenbHbIC TPEOOBAHUS K H3MEPEHHSIM,
CpencTBaM U3MEPEHUN, METOAMKAM
BBINOJIHEHHS U3MEPEHUH, eaqnnniiam OB.
®opmel [ POEUN. Cucrema Bocipon3BeIeHUS
equnuy OB u nepenadn ux pasmepa BceM
CpencTBaM U3MEPEHUN. DTaIOHBI, BUJIbI
stanonoB. [ToBepka u kanmudpoBka CH.
[ToBepouHbIE CXEMbI U METOJIUKU [TOBEPKH.
['ocynapcTBEHHBIN METPOIOrHYECKANA HA30D.

OIIK-2, OIIK-9

Htoro

Hroro 3a cemectp

18

Hroro

18

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadmIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabmuna 5.3. — HaumeHoBaHue NpakTUUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenos (Tem)
JUCHUITIINHBI

HanmeHnoBaHMe NpakTUYECKUX
3aHATUN (CEMHHAPOB)

TpynoemMKocTsb,
q

dopmMupyembie
KOMIIETCHIINH

4 cemecTp

1 OcHOBBI METPOJIOTHH.
[TorpeninocTu u3MepeHuil. |MorpenHocTy. BeeneHue nomnpasok.

MeTtoanyeckue CUCTEMAaTHIECKUE

MacutaOHble ipeoOpa3oBaTey.

OIIK-2

CrnyualiHble IOTPELIHOCTH.
HopmanbHblii 3aK0H pacnpenencHusl.
JloBEpUTEIIbHBINA HHTEPBA
MIOTPELIHOCTH.

OIIK-2

Htoro
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2 O6paboTka pe3ynbpTaroB |lIpaBuia cyMMUpOBaHHS 2 OIIK-2
M3MEPEHUI. norpemHocTen. [TpaBuiia
MPEACTABJICHUS pe3yJibTaTa
U3MEpPEHHUI.
O6paboTka pe3yabTaTOB MPSIMBIX 2 OIIK-2, OIIK-9
OJTHOKPATHBIX U3MEPEHUH.
[Torpemnoctu CHU.
OO0paboTka pe3ynbTaToB 2 OIIK-2, OIIK-9
MHOTOKPaTHBIX PAaBHOTOYHBIX
n3mepenuit. KontponpHas pabora
KP1 "O6paboTka pe3ynpTaToB
MPSIMBIX OJTHOKPATHBIX U3MEPEeHHIA".
OO0paboTka pe3yIbTaTOB KOCBEHHBIX 3 OIIK-9
m3mepennit. KonrponbHas padota
KP2
"O0paboTKa pe3yJbTaToB
MHOTOKPATHBIX PaBHOTOYHBIX
n3MepeHui"
Hroro 9
3 Meroasl U cpeacTBa MocToBbIE U3MEPEHUS NTAPAMETPOB 3 OIIK-9
U3MEepeHUs PU3NIECKUX ueneit. KoutponpHas pabora KP3
BennurH. ABTomMatusanus |"OOpaboTka pe3ynbTaToB KOCBEHHBIX
U3MEPEHUN. n3MepeHuin".
Uroro 3
4 O6ecneuenne enuactBa | [loBepka u kanubposka CH. 2 OIIK-9
n3MepeHuil. OCHOBBI
METPOJIOTHYECKOTO Hroro 2
obecrie4eHusl.
Hroro 3a cemectp 18
Uroro 18
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
HazBanus paznenos (Tem) HaumenoBanue mabopaTopHbIX T dopmupyembie
MUCIIUILINHEI pabor PY/IOCMKOCTD, 1 KOMIIETEHIIUHT
4 cemecTp
3 MeToapl 1 cpeacTsa IIpuMeHeHne 3EKTPOHHOIO 6 OIIK-9
U3MepeHHs PU3NIECKUX ocuuiutorpada asns
BEJIMYMH. ABTOMATHU3AIIHS HCCIIETOBAHUS STEKTPHUECKUX
WU3MEPEHUI. CUTHAJIOB.
Uccnenosanue 6 OIIK-2, OIIK-9
TEH30METPUUECKUX
U3MEPUTEILHBIX
npeodpasoBareneit
(TEeH30/1aTUYHUKOB)
Hroro 12
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4 Ob6ecnieueHne eIMHCTBA [ToBepka cpeaCcTB U3MEpPEHUIA 4 OIIK-2, OIIK-9
n3Mmepennit. OCHOBBI
METPOJIOTHYECKOTO Hroro 4
oOecrieyeHus.
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMoTpeHO y4eOHBIM IIaHOM

5.6. CamocTosTebHaAs1 padoTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.

Tab6mmma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJ0EMKOCTh U (POPMHUPYEMbIE KOMIETEHITUN

HaszBanus pazaenos | Buasl camocrostensHol | TpynoeMkocTs, | DopMupyembie
(TeM) TUCUUTLTAHBI paboTHI q KOMIIETEHIINU POpMbI KOHTPOIIA
4 cemecTp
1 OcHOBBI IToaroroBka k 3 OIIK-2 TectupoBanue
METPOJIOTHH. TECTUPOBAHUIO
HorpemnocTu Beinonnenue 4 OIlK-2 IIpakTHueckoe
U3MEPEHUN. IPAaKTHYECKOTO 3a1aHHUs 3aaHNe
Hroro 7
2 O6paboTka ITonroroBka k 3 OIIK-2, OIIK-9 | TecrupoBanue
pe3yNbTaToB TECTUPOBAHUIO
M3MEPCHUM. Beinonnenue 8 OIIK-2, OTIK-9 | IlpakTuueckoe
MPAKTUYECKOTO 3aJaHuUs 3aJlaHue
IToaroroBka k 2 OIIK-2, OIIK-9 KonTponbhas
KOHTPOJIbHOH paboTe pabora
Uroro 13
3 Metoast u cpeacta |Iloaroroska k 3 OIIK-2, OIIK-9 | TectupoBaHue
HU3MEPEHHUS TECTUPOBAHUIO
(usuueckux BeMMIMH. |[[oaroToBKa K 2 OIIK-9 KonTponbnas
ABTOMAaTH3aMsA KOHTPOJIbHOM paboTe pabota
H3MEpEHHI. Brinosinenue 6 OIIK-9 [IpakTuueckoe
MPAKTUYECKOTO 3aJaHuUS 3a/jaHue
[TonroroBka k 8 OIIK-2, OIIK-9 | JlaGoparopHas
nabopaTropHOit padore, pabota
HAITMCaHKUE OTYETa
Hroro 19
4 OGecnieueHue ITonroroBka k 3 OIIK-2, OIIK-9 | TecrupoBanue
€IMHCTBA U3MEPEHUN. |TECTUPOBAHHIO
OcHoBbl BhInosHeHue 6 OIIK-9 [IpakTHyeckoe
MCTPOJIOTHICCKOT0 IIPAKTUYECKOTO 3aJaHUs 3a7aHUE
obecrieuenus. [Toaroroska K 8 OIIK-2, OIIK-9 | JlabopaTtopHas
nabopaTopHO# paboTe, pabora
HaIMCcaHue OTYeTa
Uroro 17
Hroro 3a cemectp 56
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I[ToaroroBka u cmaua 36 DK3amMeH
JK3aMeHa

Hroro 92

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, (OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB
3aHSATHN

Bunpl yueOHOIl nesTenbHOCTH
dopmupyembie
Jlek. | IIpak. | Jla6. | Cam. DOopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pao. pao.
OIIK-2 + + + +  |KonTponbHas pabota, Jlaboparopras
pabora, [IpakTiuueckoe 3a1aHue,
TectupoBanue, Jxk3ameH
OIIK-9 + + + + Kontponbnas padota, JlaboparopHas
paborta, [IpakTuyeckoe 3ananue,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHKH U1t POPM KOHTPOJISt PECTaBICHbI B Ta0muiie 6.1.
Tab6muma 6.1 — bamibHbIE OLIEHKH

. . |MaxkcumanbHbIi Oasi
MakcumanbHbIi MakcuManbHbIi
3a mepuog Mexxay | Bcero 3a
DOpMBbI KOHTPOJISI 6amn Ha 1-y10 KT ¢ OaJi 3a epuo.
2KT u Ha xoHeEI CEMECTp
Hauyana cemectpa | Mexnay KT u 2KT
cemecTpa
4 cemecTp
Konrtpomnsnas padora 2 2 2 6
Jlaboparopnas pabota 0 12 12 24
IIpaxTrueckoe 3ananue 10 12 12 34
TectupoBanue 2 2 2 6
DK3aMeH 30
HToro MakcumyM 3a 14 28 28 100
nepuo.
Hapacraromum utorom 14 42 70 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABJICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIHI KOHTPOJIh

bamibl Ha aTy TEKyLIEero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

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

Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIUOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6m/1ue
6.3.
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Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIIEIIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HeyZI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYecKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Metponorus 1. u paguousmepenus: Yueonuk mais By3os/ B.M. Hedenos, B.1. Xaxun, B.K.
butiokoB u ap.; Pen. B.M. Hedhénos. — M.: Beicmias mkona, 2006. — 525 c.: ui. (Hanuuue B OubGnmuoTexe
TYCVYP - 48 3k3.).

2. Oryanko B.®d. Merpoiorus, ctangapTusanus u ceprudukamnus: Yued. nocodue. — Tomck:
ToMckuii MEXKBY30BCKHUI LIGHTP AUCTAHIIMOHHOTO oOpa3oBanus, 2010. — 208c. (Hanuuue B OuOIMOTEKE
TYCVYP - 62 3k3.).

3. BousieroB A.C. MeTpoJiorust U u3MepuTeabHas TEXHUKA: 3JIEKTPOHHBIE CPECTBA U3MEPEHUI
AJIEKTPUYECKHUX BEJIMUUH: yueOHoe nmocodue ais By30B/A.C.Boneros, [I.C.He3naxun, E.A.CtenaHosa .-
Mocksa: U3parensctBo FOpaiit.2022. - 103c. (Bricmee oopazoBanue). ISBN 978-5-534-08498-6. Tekcr:
anekTpoHHbIi// O6pa3oBarenbHas wiardpoma FOpaiit [ caiit]. - URL: [DnexTponHsIit pecypc]: — Pexum
nocrtymna: https://urait.ru/bcode/492152.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. 3akon P® «0O06 obecmeyenum enumHcTBa uU3MepeHHU» oT 26.06.2008 1. Nel(02-D3.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: http://pravo.gov.ru/proxy/ips/?docbody=&nd=102122832.

2. Aponckuit A.A., JpsxonoB B.II. DnexTpoHHBIE M3MEpPEHUS B HAHOTEXHOJOTHUIX H
mukposiekTponuke / [Tox pea. mpodeccopa B.I1. JIpsikonosa. - M.:JIMK Ilpecc, 2012. - 688c. (Hanuuue
B oubnmoreke TYCVYP - 30 3k3.).

3. lummapeB B.FO. Texuuueckue m3MmepeHuss u npubopsl: yueOHUK ais By3oB/ B.IO.
[ummMapes. - 3-e u3n, nepepad. u gon. - MockBa: U3natensctBo FOpaiit, 2022. - 377 c. (Boeicuiee
obpazoBanue). ISBN 978-5-534-12536-8. - Tekct: anektponnbiii// ObpazoBatenbHas miatdopma FOpait
[ caiiT] [DnexTponHbIl pecypc|: — Pexxum moctyma: https://urait.ru/bcode/495502.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKUE MOCOOUs

1. Maiictpenko A.B. MeTposorust 1 TeXHUYECKHE U3MEPEHUs: YueOHO-METOANUECKUI KOMILIIEKC
111 cTyieHToB BY30B 00y4Jaronuxcst mo TeXHUYECKUM CHeruaabHOCTIM — ToMck: 2021, [DneKTpoHHBIM
pecypc]: — Pexuwm gocTtymna:
https://new.kcup.tusur.ru/library/majstrenko-av-metrologija-i-tehnicheskie-izmerenija-uchebno-metodich
eskij-kompleks-dlja-stud.

7.3.2. YueOHO-MeTOaAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUaromuXCst
W3 YKCTa JHI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 1 UHBAIUAOB MPEIOCTABISIIOTCS B opMax,
aJIaNTUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbsI U BOCIPUATHS WH(OPMALIUH.

JLst M1 ¢ HAPYIIEHUSIMU 3PeHUsI:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.
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J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHAIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

JlabopaTopusi IEKTPOTEXHUKH M PATUOICKTPOHUKH: yuyeOHast ayIuTOpHS IS MPOBEICHUS
3aHATUHN npakTudeckoro tumna; 634034, Tomckas obnacte, r. Tomck, Bepimnauna ynuia, 1. 74, 213 ayn.

Onucanue nMeroerocs 000pya0BaHus:

- Ocuumnorpa¢ ananorossiii cepuu Cl1 - 11 mwt.;

- I'eneparop curnanos tuna ['3 - 11 mr.;

- I'eneparop curnanos tuna ['4 - 9 mr.;

- MumnuBonsT™erp Tvna B3 - 10 mr.;

- JJaboparopublii MakeT - 9 wT.;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecrieueHue:

- CodeSys 3.5;

- Google Chrome;

- Microsoft Windows 7 Professional;

- Scilab;

-nanoCAD 5.1;

8.3. MaTepuaibHO-TeXHHYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisl JJa0opaTOPHBIX padoT

JlaGopaTopusi METPOJIOTHU U U3MEPUTEIBHONW TEXHUKH: ydeOHasl ayJuTOpHUs I MPOBEICHUS
3aHATUM MPAKTUUECKOTOo THMA, yueOHas ayJuTOpHs Uil MPOBEACHUS 3aHATHUN 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 tumna ['3 (2 mr.);

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

- Hactotomep 1upponoit U3-34;

- MunmuBonsT™MeTp B3-38 (2 mit.);

- U3meputens noopotHocTn E9-4;

- U3mepurens noopotHocTn E4-4;

- U3smepurens E12-1(A);

- Usmeputens E12-1;

- Hactoromep U3-44 (4 mrt.);

CornacoeaHa Ha noptane N2 69527 11


https://lib.tusur.ru/ru/resursy/bazy-dannyh

- U3smepurens RLC (2 mt.);

- U3mepurens E7-21;

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

- Bonmbr™meTp cepuu M (6 mmit.);

- MUcTouHuK nuTaHus TOCTOSTHHOTO TOKA (5 IIT.);

- UcTOouHMK MUTaHKUS TTOCTOSTHHOTO TOKa MPOTPaMMHUPYEMBIi (2 IIT.);
- Marasun conpotusieHui (3 mr.);

- ['anpBaHOMETD;

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

- ®azomeTtp cepuun D2 (4 mr.);

- 'eneparop-uactoromep AHP-1001;

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

- llenutens Hanpsokenns JIH-1;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOpUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yin. KpacHoapmetickas, 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 UMeEroIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHoH nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPENOaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMpH MOMOIIHM BUACOYBEIUUHUTENEH a9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIILHON CUCTEMbI OOYUYCHUS IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OI[EHO'—IHBIE MaTepuajJbl U METOANYCCKUE PEKOMECHIAIIUH IO OPraHM3allui U3Yy4YCHUS
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JTUCIUTIINHDBI

9.1. Coanep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUYHOI aTTecTalNu

JUis OLICHKHU CTeNeHu cHOPMUPOBAHHOCTHU U YPOBHS OCBOCHHS 3aKPEIUICHHBIX 3a JUCIUIUIMHON

KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HagBaiﬁiigﬁiiﬁ: (rem) cigﬁﬁgfg;r;: ®opmbl kKoHTpoItst | OueHounbie MaTepuaisl (OM)
1 OcHOBBI METPOJIOTHH. OIIK-2, OIIK-9  |ITpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
ITorpemHoCcTH U3MEPEHUN. 3a7aHue
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
2 O6paboTKa pe3yabTaToB OIIK-2, OIIK-9 |KoHTponbHas [IpumepHbIil nepeueHb
U3MEPECHUM. pabora BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PaboT
[IpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
3 MeTtoabl U cpeaicTBa OIIK-2, OIIK-9 |KonTposbHas [IpuMepHbIii TEpeUeHb
HU3MEPEeHHS PU3HUICCKUX pabora BapUaHTOB (3aaHui)
BEJIMYMH. ABTOMATHU3AIIHS KOHTPOJIbHBIX paboT
M3MEPCHHI. Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
4 ObGecnievyeHne €IMHCTBA OIIK-2, OIIK-9 |JlaGoparopHas Tembl 1abopaTopHBIX paboT
n3MepeHuil. OCHOBBI pabora
METPOJIOTHCCKOTO [IpakTuyeckoe TeMbl MpakTUYECKUX 3aJaHUI
obOecrieueHus. 3a/1aH1e
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

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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1. Yrto Takoe cpeacTBO UBMEPEHU:
a) TEXHUYECKOE CPEJCTBO , IpeIHa3HAYCHHOE JJIs1 U3MEPEHHUI;
0) AJIEKTPOHHOE TEXHUYECKOE CPEJICTBO;
B) TEXHUYECKOE CPEACTBO MIIM KOMILJIEKC TEXHUYECKUX CPEACTB AJIsi 00pabOTKU U3MEPUTENbHOM
nHpopmanuu.

2. Metoaom u3MepeHust Ha3bIBaeTCA:
a) COBOKYMHOCTh IPUEMOB CPAaBHEHHUS U3MEPSEMOM BETMUHMHEI C €€ eAMHULIEH;
0) COBOKYMHOCTh IPHUEMOB UCIOJIb30BAaHUS [TPH U3MEPEHUH (PU3UUECKOTO SIBICHUS, HA KOTOPOM
OCHOBaHO U3MEPEHUE;
B) COBOKYMHOCTh JNE€HCTBUM MO 00ECNEYCHUIO B3aMMOJCHCTBHS CPEACTBA U3MEPEHHS C
00BEKTOM,;
') COBOKYITHOCTb JIEHCTBUM T10 JOCTHKEHUIO TPEOYEMOM TOYHOCTH U3MEPECHHM.

3. CucreMarnyeckasi HOrpeuHOCTb, 3TO:
a) MOrPenIHOCTh, KOTOpasi OCTaeTcs HEM3MEHHOW UM 3aKOHOMEPHO HU3MEHSeTCS MpHu
MOBTOPHBIX M3MEPEHUSAX OJAHOM M TOW e BEIMYHHBI B OJMHAKOBBIX YCIIOBUSX;
0) MOTPEelIHOCTh, BEIUYMHA KOTOPOW CYIIECTBEHHO MPEBOCXOJUT BEIUYUHY MOTPEIIHOCTH,
00yCIJIOBJICHHYIO YCIOBUSIMU SKCIIEPUMEHTA;
B) MIOTPELIHOCTh U3MEPEHUS, KOT/Ia U3MepsieMasi BeJIMUMHA HE U3MEHSETCS] BO BpEMEHH;
T') IOTPEIIHOCTh, KOTOpasi HE 3aBUCUT OT U3MEPSIEMON BEJTMUHHBI.

4. OcnoBHasg norpemHocts CH, 370!
a) norpemtHocTh CH B peanbHBIX YCIOBUSIX IKCIUTyaTalllH;
0) norpewmrHocTh CH npu HOPMAJIBHBIX YCIOBUSX IKCILTyaTalluy;
B) morpertHocth CH, BO3HMKaIOMIAs U3-3a U3MEHEHHS U3MEPSEMON BEJIMYMHBI BO BPEMEHH,
r) morpemHocth CU, BOo3HHMKaIIas M3-3a BBIX0Ja KAKOW-TUOO BIHSAIONMICH BEIMYUHBI 32
HOpMaJIbHbIE TPAHUIIBL.

5. CnyyaliHasi HOrpeuHOCTb, 3TO:
a) TIOTPEIIHOCTh, KOTOPAast 3aBUCUT OT 3HAYCHUS (pa3Mepa) u3MepsieMOoil BETUYHHBL;
0) HMOrpemHocTh, KOTOpas MNpH MOBTOPHBIX U3MEPEHUSAX OJHON M TOW K€ BEIUUYUHBI B
OJIMHAKOBBIX YCIOBUSX MOKET U3MEHATHCA [0 BEJIMYMHE U 0 3HAKY;
B) IIOIPELIHOCTh U3MEPEHUS 00YCIOBIEHHAS U3MEHEHUEM U3MEPSIEMOI BEJIMYMHBI BO BPEMEHU;
I') HOTPEHIHOCTb, KOTOpas OCTAaeTCs HEU3MEHHOW MM 3aKOHOMEPHO H3MEHSETCS MNpu
MOBTOPHBIX U3MEPEHUSAX OAHOM M TOM € BEIWYMHBI B OJUHAKOBBIX YCIOBHUSX.

6. JlononuutensHas norpemHocts CU, 3T0:
a) morpemHocTh CU, Bo3HUKArOIIas U3-32 U3MEHEHUS U3MEPSIEMOI BETMYMHBI BO BPEMEHHU;
0) morpemHocTh CU, Bo3HMKaOMAs M3-3a BBIXOJa KAKOW-IMOO BIUSIONIECH BEIWYHHBI 3a
HOpMaJbHbIE TPAHULIBL;
B) norpemHocTh CU py HOPMaNbHBIX YCIOBHIX HKCILUTyaTalUH;
r) norpemHocTh CHU B peasbHBIX YCIOBUAX SKCIUTyaTallUH.

7. HdononnuTtenbHas norpemHocts CU, 3T0:
a) morpemHocTh CU, Bo3HUKArOIIas N3-32 U3MEHEHUS U3MEPSEMOI BETMYMHBI BO BPEMEHHU;
0) morpemHocTh CU, Bo3HHMKaOMas M3-3a BBIXOJa KAKOW-IMOO BIUSIOMICH BEIWUYHMHBI 3a
HOpMaJIbHbIE TPAHUIIBL;
B) norpemHocTh CU py HOPMaNbHBIX YCIOBHIX HKCILUTyaTalUH;
r) norpemHocTh CH B peasbHBIX YCIOBUAX SKCIUTyaTallUH.

8. Ilpu u3amepeHnn HanpsHKEHUS MUJUTUBOJIBTMETP Kiacca TouyHocTH 1,0 ¢ mpeaenom mkansl 100
MB nokazan 50 MmB. Onpenenuts NOrpeiHoOCTh U3MEPEHUS:
a) 0,5 mB;
6) 1,0 mB;
B) 2,0 MB;
r)2,5 MB.

9. Ilpu uzmepennu emxoctu usmepurenab RLC knacca Tounoctu 2,0/0,5 ¢ nmpenenoM u3mMepeHus
160 n® nokazan 80 nd. OnpeneauTh NOrpeIHOCTh U3MEPEHNUS
a) 4 nd;
0) 1,6 n®d;
B) 2 n®d;
r) 3 nd.

10. YUemy paBHa aOCOIOTHAS MOTPEITHOCTD TUCKPETHOCTH ITU(POBOTO U3MEPUTEITHLHOTO TIpUOOpa ¢
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paspemaromiei cmocoOHOCThI0 AXKB:
a) AXKkB;

6) AXxBNG ;

B) AXkB/V12;

r) AXKB/2.

11. Tlpu u3mepennn pazHoctu (a3 curuanos ¢gazoMerp ¢ npenenom mkansl 180° mokazan 135°. U3
MAacMOPTHBIX JTaHHBIX MpUOOpPa U3BECTHO, YTO OCHOBHAS MOTPEIIHOCTh cocTaBiseT +1 % ot
npenena mkaisl = 1°. OnpeaenuTs NOrpelHOCTh U3MEPEHUS:

a) 1,8%
0) 2,8%
B) 2,35%
r) 2,5.

12. Tlpu KOCBEHHOM M3MEPECHHUH COTMPOTUBIICHHS B COOTBETCTBUU ¢ 3akoHOM Oma R=U/I momydeno

U= (30+0,4) B, I=(0,1£0,001) A. OnpenenuTh pe3yabTaT U MAaKCUMaJbHYIO MOTPEITHOCTh
HU3MEpEeHUS:
a) 300 Owm; 5,5 Owm;
6) 300 Om; 7,0 Owm;
B) 300 Om; 6,3 Om;
r) 3000M; 4,3 Om.

13. Ecnu npeacrout usmeputs Hanpsikenue 220 B ¢ morpemnocTeio He npespimatomei +1 %, to
JUISL OTOM 11e7TM He00XO0IUMO B3SITh BOIBTMETD ¢ nipeaenoM mikainsl 300 B u kmacca TounocTH:

a) 1,0/0,5;
0) 1,5;
B) 0,6;
r) 1,0.

14. B uem cyTh paboOThI CPEACTB U3MEPEHHS, TOCTPOCHHBIX MO0 METOAY yPaBHOBEIINBAIOIIETO
npeoOpa3oBaHMUs:

a) MPOU3BOJUTCSA CPaBHEHHUE MU3MEPSIEMON BEJIWYMHBI C U3BECTHONH 00pa3IOBOM BEIMYHHOM,
CO371aBaeMOM 11ETTbI0 0OpPaTHOM CBSI3U MPUOOPA;

0) mocnenoBaTedbHas JMHEWKAa HM3MEPHUTEIbHBIX MpeoOpa3oBaTesiel BBINOJHICT HaL
U3MepseMO BETMYMHOIN omnepanuu, HeOOXOAUMBIE Ul MONYYeHUs pe3yJibTaTa;

B) pe3yJbTaT U3MEPEHUS MOIYy4YaloT IPH CIEUUaIbHON MporpaMMHON 00paboTKe NUCKPETHBIX
BBIOOPOK M3MEPSEMOil BETUUHUHBI.

15. Kak paGoTatoT nuppoBble U3MEPUTENN PA3IUYHBIX (U3NYECKUX BEIUYUH , UCIIOJIb3YIOIIHE
METO/]l BpPEMsI-UMITYJIbCHOTO IPpeoOpa3oBaHus:

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

0) m3MepseMas BeIUYMHA MpeoOpa3yeTcs B MHTEPBAJT BPEMEHH, HHTEPBAJ 3aIOJHSICTCS
BBICOKOCTAOMJIbHBIMH CYETHBIMU UMITYJIbCAMU, YUCIIO KOTOPBIX MOACUNTHIBACTCS;

B) U3MepsiemMasi BeJInUMHa npeolOpas3yercs B JUIMTEIbHOCTh UMITYJILCOB U MOJACYUTHIBAECTCS YHCIIO
ATUX UMIYJHCOB, BOUIEAIINX B U3BECTHBIN HHTEPBAJI BPEMEHHU.

16. Briok B cTpykTypHOU cxeMe nmudgpoBoro uzmepureasnoro npuodopa (LIUII), onpenensromnuii ero

CYIIIHOCTb Ha3bIBAETCS:
a) YCTPOMCTBOM YIIPaBIICHUS;
0) nupPOBBIM OTCUECTHBIM YCTPOHCTBOM;
B) aHaAJIOTO-IIM(POBBIM MPeoOpazoBaTeieM;
T') YCTPOMCTBOM CpaBHCHHSI.
17. TlapameTprUeCKUE TaTUUKU:
a) He TpeOyIOT JOMOTHUTEIHPHOTO HCTOYHUKA TUTAHMS;
0) BBIXO/IHOM BEJIMYMHON JaTUYMKA MOTYT SIBIATHCS COMPOTHUBIIEHUE, EMKOCTb , MHIYKTUBHOCTD;
B) BBIXOJIHOM BEIMYMHOMN AATUUKA SBJISETCS HANPSIKEHHUE TOK;
') BBIXOJHOW BEJIMYMHOM TaTUMKa SIBISIETCS BpDEMEHHON MHTEPBAJI.

18. Tlpunnumn nerictBus UG POBOTO YaCTOTOMEpPA:

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

0) BBIZIENICHUE KOJe0aTeIbHOU cucTeMOr ((PUIBTPOM) MEPBON TapMOHUKHU MpeoOpa3oBaHUs
®dypbe OT U3MEPSIEMOT0 CUTHAJIA;

CornacoeaHa Ha noptane N2 69527 16



19.

20.

N —

Nownkw

10.
11.
12.

13.
14.

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

21.
22.
23.
24.
25.

26.

27.

28.
29.

30

B) MOJICUET YKCIIa IEPUOI0B U3MEPSIEMOTr0 CUTHAJIA 32 U3BECTHBIN HHTEPBAJl BpEMEHH.

[ToBepka padbounx CU, 3t0:

a)COBOKYIHOCTh OIEpaluii, BHIMOJHAEMBIX C LEJNbI0O NOATBEpkKIEeHUs cooTBeTcTBUS CU
METPOJIOTHYECKUM TPEeOOBaHUSIM;

0) COBOKYITHOCTb OIEpallyii, BBIMOIHIEMBIX C LEIbI0 ONpPEIeICHHs JeMCTBUTENbHBIX 3HAUCHUH
MEeTpoJornueckux xapakrepuctuk CU;

B) COBOKYMHOCTb OIEpalrii, BEIMOJTHAEMBIX C LI€JIbI0 MOATBEpkaAeHUs cooTBeTcTBUs CU
TpeOOBaHUSAM TEXHUYECKUX PETJIAMEHTOB.

B cdepax rocynmapctBeHHOTO peryiaupoBaHus obOecrnieueHus enquHcTa usmepennii (IPOEN)
MOTYT MPUMEHSTHCSL:

a) Tonpko CU , mpomrenime moBepKy;

0) Tonpko CU, mpomeamme KanuOpoBKYy;

B) CU, npomurenive win moBepKy, WIN KaTUOPOBKY;

r) CHU, mpomeamue nponeaypy YTBEpKIACHUS TUTIA.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. Knaccudukanus nzmepennii. I3mepenus npsimbie, KOCBEHHBIE, COBMECTHBIE M COBOKYITHBIE.

Knaccudukanus meronoB usmepenus ®B. MeTon HenmocpeACTBEHHOW OLEHKH M METOX
CpaBHEHHUs C MEpOM.

Knaccudukarus cpencts usmepenuii. Ix xapakTepucTUKH.

Knaccudukarus norpemHocTei.

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

CrnyuaiiHble IOTPEIIHOCTH. 3aKOHBI paCIPEAEIICHUs, TOUEUHbIE OLIEHKH.

CraTtucTudyeckue OLEHKHM CHydyallHbIX NorpemHocreid. OnpeneneHue TOBEPUTEIbHOTO
UHTEpBaja MOrPEeIIHOCTEH.

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

[Torpemnoctu cpencts uzmepenus (CU), Bunsl ux HopmupoBanus. O6paboTka pe3yabTaToB
IPSIMBIX OJHOKPATHBIX U3MEPEHUH.

Omnpenenenue pe3ysibTaTa 1 MOrPEIIHOCTH KOCBEHHBIX U3MEPEHUN.

O06paboTKa pe3yabTaToOB NPSMBIX MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHUI.

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

BonbT™MeTphl IOCTOSHHOrO HanpspkeHus. KoMeHncaTopsl.

BonbrmeTprl nepemenHoro Hanpspkenus. Knaccupukanus. O000ImEHHBIE CTPYKTYPHBIE CXEMBI.
Bunel nerexropos.

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

[TudpoBbie BOIBTMETPHI, HCHOIB3YIOIIUE METO]T IBOHOTO HHTETPUPOBAHMUS.

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

CTpyKTypa U IpUHLHUI ACHCTBUS YHUBEPCAIBHOTO 3JEKTPOHHOTO ocumiorpagda. OCHOBHBIE
XapaKTepUCTUKH ocuuiuiorpada.

Ocuusutorpadguyueckiue METo bl U3MEPEHUs MapaMeTpoB curHanoB. [lorpenHocTy u3MepeHuil.
[Tudpossie 3anoMuHaromue ocuuiorpagsl. CTpoOOCKOMUYECKHEe OCHMILIOrpadBbl.

[Tudpossie yacToToMepsl. MI3MepeHrne BpeMEHHBIX HHTEPBAJIOB.

[Tudpossie pazoMeTphl ¢ BpeMsi- UMITYJIbCHBIM IPE0Opa30BaHUEM.

MocToBble METO/IbI H3MEPEHUs MapaMeTpoB neneid. Buasl moctoB. x ocobennoctu. O6nactu
IIPUMEHEHUS.

[TudpoBbie U3MEPUTENH MApaMETPOB IieTel (¢ npeaBapuTeIbHBIM Mpeo0pa3oBaHUEM TapaMeTpa
B HaNpsHKEHUE, C BPeMA-UMITYJIbCHBIM ITPeoOpa3oBaHueM, ¢ IPUMEHEHUEM METO/1a aMIIepMeTpa-
BOJIbTMETPA).

ITaHOpaMHBIE N3MEPUTENIN AMIUIMTYAHO-4aCTOTHBIX XapaKTEPUCTHUK LIETIEH.

W3mepenune MoniHoCTH curHainoB (B ToM yucie Ha CBY).

AHaM3 CHEKTpa CUTHAJOB (MOCJIENI0BATENbHBIM, apayeabHbIil aHAIN3, BBIYMCIUTEIbHbIE
aHAJINU3aTOPBI CIIEKTPA).

ABTOMaTH3anus u3MepeHuil: Mukpomnpoueccopusie CU, mHpOpPMAIMOHHO-U3MEPUTEIbHbBIE
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CUCTEMBI.
Metponoruueckoe obOecneueHune wusmepenuin (MO). MeTpojmoruueckue CIyxKOBI
roCyJ1IapCTBEHHBIX OPraHOB YINpaBJICHUS U opuauydeckux aui. Cocrtas, 3a1auu, TOJTHOMOYUS
CITy k0.

OcHoBHbIe TO0kKeHUST 3akoHA PD «O06 obecneuenum eauHcTBa u3MepeHuin». Cdeps
JIEesTEeIbHOCTH, B KOTOPBIX MPUMEHSETCS IFOCyJapCTBEHHOE pETyJUupoBaHUE oOecreyeHus
equacTBa u3Mmepenuit ('POEN).

dopMBbI TOCYAPCTBEHHOTO peryinupoBaHus obecrneueHus equnctsa udmepenuit (IPOEN). Ux
KpaTKasl XapaKTepUCTHKA.

Cuctema nepenauu pazmepoB eauani] @B padounm CU. DTanoHbl, MOBEPOYHBIE CXEMBI.
[ToBepka u kammbposka CH.

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

. HOFpeH_IHOCTI/I CpCACTB I/I3Mep€HI/II71, OCHOBHBIC U NOIMOJHUTCIBbHBIC, UX HOPMHPOBAHUC.

[Toctpouth rpaduku 3aBUCUMOCTH a0COTIOTHOW U OTHOCUTEIBHOMN MOTPEUTHOCTEH OT BETUIHHBI
u3MepsieMoil U(POBBIM U3MEPUTENIEM EMKOCTH A prbopa ¢ npeaenom mkaisl 100 nd , B
[ACIIOPTHBIX TAHHBIX KOTOPOI'O YKa3aHO, YTO OCHOBHAs MOTPEIIHOCTh U3MEPEHUS HE
npesbimaet +1% +1 emp. KonnuectBo pacueTHsIx Touek rpadukos 4 u 6onee.

O6paboTka pe3yiabTaTOB MPSIMBIX OJHOKPATHBIX M3MepeHui. MMerorcss nBa nudpoBBIX
amniepmetpa. Ilepsoiit ¢ npenenom mkansl 100 MA u norpemsoctsio £1% +1 emp (enununa
MJauero paspsaa koaa). Bropoit — ¢ npenenom mxkansl 100 MA u kitaccom TouHoctH 2,0.
Kakue Toku B auanazone (0 — 100) MA nydiie u3mMepaTh NEPBBIM aMIIEPMETPOM, a KaKue —
BTOPBIM ?

. [IpaBuna cymmupoBaHus norpemHocTeil. OnpeaenuTs NOJHYH (3KCILUIyaTalMOHHYIO)

MOTPEUIHOCTh U3MEPEHHS UHAYKTUBHOCTU 9 MI'H, eciii U3BECTHO, YTO U3MEPEHHUS IPOBOIUINCH
npu HanpspkeHuu nutanus 210 B, mpubopom ¢

npeaenom mkansl 10 MI'H, kmacca tounoctu 2.5/0,5. JlomonHUTENbHAs MOTPEIIHOCTH
U3MEPUTENIsl HE MPEBBIIIACT MMOJIOBUHBI OCHOBHON MOTPEIIHOCTH IPU U3MEHEHUH HAPSKECHUS
nutanus Ha kaxasle 10 B. Hopmansaoe Hanpsbkenue nuranus ( 220 £4) B. 3anucate pe3ynapTaTt
U3MEpEHMUSL.

O6paboTKa pe3ysJbTaTOB MHOTOKPAaTHBIX PAaBHOTOYHBIX M3MepeHHi. [Ipm MHOroKpaTHBIX
M3MEPEHUAX CHJIbI TOKA MOJYy4eHbI caeaytomue pesynabratel: 20; 20.2; 20.4; 19.6; 19.8; 20;
19.8; 20.2; 18.0; 20 MA. 3anucarb pe3ysibTaT U3MEpPEHUsI IPU

noseputenbHo BepositHoctu PJT =0.95.

. O6paboTka pe3ynbTaTOB KOCBEHHBIX H3MepeHUil. M3MepsiemMoe KOCBEHHBIM METOJIOM

HanpspbkeHue onpenensercsa BeipaxkenneM U=I*R1*R2/R3 B pe3ynbraTe nNpsmMbIX U3MepeHUi
U(PPOBBIM OMMETPOM ¢ TipeaesioM mmkansl 1000 Om u

norpemHocTh0 +1% + 1 emp noayueno, uto R1 = 100 Om; R2 = 1000 Om; R3 = 2000m.
AmnepmeTtp knacca TouHoctu 0.5 ¢ npexnenom usmepenus 30 MA , nmokaszan 20 MA .
OnpenenuTs pe3yabTaT U abCOJMIOTHYIO MOTPEIIHOCTh U3MEPEHHS HANpsDKEHHUS. 3anucaTh
pe3yJbTaT U3MEpPEHHS.

9.1.4. [IpuMepHBIii epeyeHb BAPUAHTOB (3aaHUii) KOHTPOJBLHBIX padoT

O6paboTka pe3ynbTaToOB NPSIMbIX OTHOKPATHBIX U3MEPEHUH.
O06paboTka pe3ynbTaToOB NPSIMbIX MHOTOKPATHBIX U3MEPEHUH.
O6paboTka pe3ynbTaTOB MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHHIH.
MeTtobl 1 cpeacTBa U3MEPEHHsI (PU3NUECKUX BETUUMH.
ABTOMaTH3aLMs U3MEPEHUM.

MocToBble U3MEpPEHHS TTAPaMETPOB LIETIEH.

O06paboTka pe3yabTaTOB KOCBEHHBIX H3MEPEHUH.

9.1.5. Tembl 1a00paTOPHBIX padoOT

[TpuMeHeHHe 3EKTPOHHOTO OCIIIUIOrpada Ui UCCIEA0BAHMS ANEKTPHUECKUX CUTHAIIOB.
HccnenoBanue TEeH30METPUIECKUX H3MEPUTENBHBIX MTpeodpa3oBareneil (TeH301aTYUKOB)

. 1loBepka cpeacTB U3MEpEHUI
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

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

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

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

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

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