MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MertpoJiorus, CTaHAapTU3aLUA U TeXHUYeCKUe U3MepeHus

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hamnpapnienue nmoarotoBku (crierjpanbHOCTh): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HaripaBnenHocts (mpo¢uns): TexnocdepHas 6e30macHOCTD

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: POTOM, Kadeapa paguo3/1eKTPOHHBIX TEXHO/IOTHH U KO/IOTHYeCKOr0 MOHUTOPUHTa
Kypc: 3

Cemectp: 5

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 16 16 4acoB
3 JlabopaTtopHbIe 3aHATHS 20 20 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 72 72 4acoB
5 CamocrosiTesibHasi paboTa 36 36 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 [ToaroroBka v craua sK3ameHa / 3aueta 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4.0 4.0 3.E

JK3aMeH: 5 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()GpeHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 11 ot « 16 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(crtetmaneHOCcT)  20.03.01 TexHocdepHas 0Oe3ormacHOCTb, yTBep)KAeHHoro 2016-03-21 rofa,
paccMOTpeHa M yTBep)XK/leHa Ha 3aceflaHMu Kadepbl «__ » 20__ ropa, TPOTOKOI
No

Pa3paboTumku:

Crapimii ipernofiaBaresib Kag.
KCYTI Caxapos M. C.

3aBepytomumii obecreunBarolei Kag.
KCYII [TypeiruH FO. A.

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, pOoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/ieHus [OrOTOBKY (CIeLjuaJbHOCTH).

Hexan PKD OsepkuH /1. B.
3aBe/lyIOLLUI BbITyCKarolei Kag.

POTOM Tyes B. U.
OKCIIepThI:

noteHT Kad. KCYTI XabubymmuHa H. FO.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
dopMUpoBaHWe y CTYyJeHTOB TMpodeCCUOHATbHBIX KOMIIETeHLUM, CBsS3aHHbIX C yMeHHeM
MIPOBOJIUTh TeXHUYECKHWe u3MepeHusi (u3nuecKux BeNWUMH, aHaIU3MpOBaTh Pe3y/bTaTbl TEXHUUYECKHUX
V3MepeHUM, UCTI0/Ib30BaTh MOTyUeHHbIe 3HaHHUs [I/1s1 YCIIelHOM AesiTe/JIbHOCTU Ha TPOU3BO/CTReE.

1.2. 3agauy JUCIMIIIAHBI
— U3yueHue TeopeTHUeCKMX OCHOB METPOJIOTUM, TIOJIOKEHWA TEOpUM IIOTpeIIHOCTeH,
COBPEMEHHbBIX METO/IOB U CPEZCTB U3MepeHUs (pU3nUecKUX BeUUMH, CIoC000B 00pabOTKU pe3y/bTaToB
V3MepeHH, H3yueHHe CHCTeMbl o0ecrieueHWs eJUHCTBA W3MepeHWH W OCHOB CTaHJapTU3aluM U
cepTudUKaLvH.

2. MecTo puciMiuinHel B cTpyKrype OITOII
HOuctunivHa «MeTposorusi, CTaHapTu3anus U Texundyeckre nmepenusi» (b1.6.11) otHocutcs K
6moKy 1 (6a3oBast 4acTh).
[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
ciefyronme AUCUUIUIMHbL: MartemaTtuka, dusuka.
[TocnepyromyMu JUCHUATIIMHAMU SBJISTFOTCS: .

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUH]:

— OIIK-1 crnocoOHOCTBIO yUWTHIBaTb COBPEMEHHbIE TEHZEHLMW Ppa3BUTHSI TEXHUKU W
TeXHOJIOTHU B 00/1acTH obecrieueHus1 TeXxHOChepHOH 6e30MacHOCTH, U3MEPUTE/TLHONM U BBIUMC/TUTETbHOM
TeXHUKH, MH(OPMALMOHHBIX TeXHOJIOTUM B CBOEH MpoQeCcCuoHaTbHON [esiTe/IbHOCTY;

B pesynbraTe nsyuyeHUs JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HAaTh OCHOBBI METPOJIOTUM W TeXHUUECKUX W3MepeHul Tpu pa3paboTke U TIPOU3BO/CTBE
3JIeKTPOHHBIX CPEJCTB.

—  yMeTb IIPOBOJIUTh TEXHUYECKHE U3MepeHHsl (pr3hueCKUX BeTUUUH

— BJAaJleThb HaBbIKAMU SKCIEPUMEHTA/JIbHOTO Orpefie/ieHusl XapaKTePUCTUK W TapaMeTpoB
pa3/IMYHbIX S7eKTPOHHBIX TPUOOPOB, MeToZaMu 00pabOTKM pe3yabTaTOB U OLEHKU TOTPeLIHOCTH
Vi3MepeHUN.

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThl
OO11jasi TPYAOEMKOCTh [JUCIMIUVIMHBI cocTaBnisseT 4.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM ieATeIbHOCTH Bcero yacoB CemecTpsl
5 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 72 72
Jlekiun 36 36
[IpakTrueckue 3aHATHS 16 16
JlabopatopHble 3aHSTHS 20 20
CamocTosiTenibHast paboTa (Bcero) 36 36
OdopmiieHre 0TUETOB 10 J1TabOpaTOpHBIM paboTam 20 20
ITpopaboTKa JIeKIMOHHOTO MaTepHasa 9 9
[TogroroBka K MpakTUUeCKUM 3aHSITUSIM, CeMHUHapam 7 7
Bcero (6e3 sk3ameHa) 108 108
IToaroToBka ¥ c/1aua 5K3aMeHa / 3aueTa 36 36
OO0r1ast TPy10€MKOCTh Yac 144 144
3auetHble Eavnunbl TpygoeMKoCcTH 4.0 4.0
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5. Copepxanue AUCIUILIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHN
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM TPUBe/IeHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTMHBI U BUZBI 3aHATUN

= - | E
= o
= 5 O
% S c:s
= @ e ) £ =
T fQ A
o o 5 o T s =
= ) 15} T (] S =
E— S 3 A g % >
Ne HasBanus pa3zesnoB JUCLIUIIIMHBI & 5 =3 5 o 2 &£
<5}
= S = 2 g ==
= © ) 9 0 =
E =¥ E m & © g
” S) O © g =
9] O o
2NN
O
1 | Ocnossl meTposioruu. [lorpemHoctu 6 2 0 2 10 OIIK-1
H3MepeHU.
2 |O6paboTKa pe3y/bTaToOB U3MepeHHH. 8 0 4 18 OIlK-1
3 | OCHOBBI METPOIOTUYECKOTO 4 1 4 15 OIlK-1
obecrieueHusl.
4 |OCHOBBI CTaHAAPTHU3ALUU U 2 1 0 2 5 OIIK-1
cepTydUKaLUK.
5 |Metogp! U cpesCcTBa U3MepeHUs 18 4 16 22 60 OIIK-1
(r3ueCcKUX BeTMUMH. ABTOMAaTH3aLus
V3MepeHuH.
Wtoro 36 16 20 36 108
5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Cogep>xaHye pasziesioB AUCLUTUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3ziesioB AUCLUTUIUH (TI0 JIEeKI[UsIM)
g 2
E 4 E
g Sz
CopeprkaHyve pas/iesioB JUCLIAILIVHBI 10 = > O
HasBaHus pasjesnos ACP pasa AHEH S o &
JIEKLIUSIM g S U
S8 g =
=¥ o 2
= S
5 cemecTtp
1 OcHOBBI METPOJIOTUM. OCHOBHBIe NIOHATHS, TEPMUHBI U 6 OIIK-1
[TorpewiHoCcTH U3MepeHUi. ornpezeneHus merponorud. Cucrema
enuHuL ¢u3nueckux BenuuuH (PB).
Knaccudukauyy BUI0B W3MepeHU,
MeTOZI0B U cpefcTB usmepenuii (CN).
OCHOBHBIE METPOJIOTHYECKHe
xapakrepuctuku CH. OCHOBBI TeO-pUKn
norperrHocTei. Knaccudukaius
norpertHocTer. [IpaBuna cymmupoBanus
norpetiHocTel. [IpaBuna npefcraBieHys
pe-3y/bTara u3MepeHuUs..
Nroro 6
2 O6paboTKa pe3y/bTaToB OO6paboTKa pe3y/IbTaToOB TPSIMBIX 6 OIIK-1

H3MepeHU.

OJHOKPAaTHbIX TEXHUUECKUX M3MepeHU.
HopmupoBaHue 0CHOBHOM U
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JIOTIOJTHUTEeTbHOM rorpeliHocTel CU.
OO6paboTKa pe3y/bTaTOB KOCBEHHBIX
u3MepeHuii. O6paboTka pe3y/bTaToB
MHOTOKPATHBIX PABHOTOUHBIX
H3MepeHU.

HToro

3 OCHOBBI METPOJIOrAYeCKOr0
obecrieueHusl.

OCHOBHBIe IOHATHA U 33/ a4
METPOJIOrMUeCKOTo 00ecIieueHus.
OcHoBHBIE TIO/IOXKeHUsT 3akoHa PD «O6
obecrieueHNY eJUHCTBA U3MEPEHHU».
Cucrema Bocripoussesienus egunul B
Y repejjayv ux pasMepa BCem CpeiCTBaM
W3MepeHUN. DTallOHbI, BUZbI TaIOHOB.
IToBepka u Kamubporka CU. IToBepouHbie
CXeMbl U METOJ VKU TIOBEPKHU.
locymapcTBeHHBIM MeTPOIOTrHYe CKUM
Ha/30p.

HNToro

OIIK-1

4 OCHOBBI CTaHZAPTU3ALIUU U
cepTU(HUKALIUU.

OcHoOBHbIe n0J10KeHus1 3akoHa PP «O
TeXHUUYeCKOM peryivpoBaHUN».
OCHOBHBIe IOHATHSA CTaHJAPTU3ALIUU.
[IpyvHOMIIBI U Ljen cTaHjapTyU3aLvn.
HanonanbHas 1 MexxgyHapoHas
cradgaprysanys. HopmarrsHble
JIOKYMEeHTBI 10 CTaHJapTU3aLuu.
Ceprudukaiiysi. Lenu, mpuHLUTBI 1
(hopMbI MOATBEPKI€HUSI COOTBETCTBUSI.
Cuctemsl ceptudukaru. Cxembl
cepTrdUKaLUK.

HToro

OIIK-1

5 MeTozpl U CpeicTBa U3MepPeHUst
(b13MYeCKUX BeJMUKH.
ABTOMaTHU3aLMs1 U3MEPEHHUH.

O600111eHHBIe CTPYKTYPHBIE CXeMbI
M3MepUTebHBIX TPUO0-poB. [IpUHIMIILI
noctpoeHust uppoBbix CU. MeTozb! U
Cpef-CTBa M3MepeHUs! HallpsDKeHUs], TOKa
Y MOIIIHOCTU. VI3mMepeHUe apaMeTpoB
Leneil. MccnenoBanve popMbl CUTHamA.
Ocuymio-rpagyyeckue U3MepeHusl.
V3mepeHne 4aCTOTBI, UHTEPBAJIOB
BpeMeHHU U (ha30BOro C/BUra.
ABTOMaTH3aLus usmepeHui. 1n-
(hopMaLMOHHO-U3MepUTE/IbHbIE CUCTEMBI.

18

Htoro

18

OIIK-1

Nroro 3a cemecTp

36

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
U ofecneurBaeMbIMH (MOC/IeYIOIAMH) JUCHHIUTHHAMHA
Pa3ziesibl JUCLIUTIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromMu (MpeabIIyuMKi) 1
obecrieuriBaeMbIMH (T10C/IeIYIOIIMMUI) JUCLIATTMHAMM TIpe/ICTaB-/ieHbl B Tabviie 5.3.
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Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM AUCLUIIHBI, [I7TsT KOTOPBIX
HeoOX0oIMMOo H3yueHre 00eCTIeunBarOIUX U
obecrieunBaeMbIX JUCLIUTTAH

1 2 3 4 5

[pepiecTByOLLME JUCLUATITUHBI

Ne HavimeHOBaHWe AUCLUMIIAH

1 |Maremaruka + + + + +

2 | ®usuka + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, () OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
npe/icTaB/eHo B Tabsurie 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yueHUU
HCLIUTITMHBI
Bunpl 3aHATHI
3]
=N
2 S 5
= e ) =)
& 5 @
= T T (=%
= < )
= < & o 8
(<9}
& = g % T ®OopMBI KOHTPOJISA
E e &5 = 5
= v 7} 8—‘ =
=} = =) = xR
N2 = © S
= (=% =
X o &}
© O© o
£ : :
= S
OITK-1 + + + + KoHTposbHast pabora,
Ok3aMeH, OTuert 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX
6. InTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aLUH 00yUeHHUs
He npegycmorpeno PYII

7. JIabopaTopHBIA NPAKTHKYM
Copep>xaHue 1abopaTopHbIX paboT MpuBeieHo B Tabuie 7.1.
Tabnuiia 7. 1 — CofepskaHue 1abopaTopHbIX pabot

oo R~
B L
3 = =
= £ 5
(<5}
Ha3Banus pa3zenoB Cogep>xaHue 1abopaTopHbIX paboT s 7 S5
s | i%
2 o' O
= S
5 cemecTp
3 OCHOBBI METPOJIOTAYEeCKOTO [ToBepka cpeiCTB U3MepeHun OIIK-1
obecrieueHusl. ViToro 4
5 MeTtogps! 4 cpefiCcTBa U3MepeHUs [IpyMeHeHMe 3/71eKTPOHHOIO 4 OIIK-1
(b13MYeCKUX BeJIMUKH. ocuusiorpada s UccieoBaHUs
ABTOMaTH3aL1s1 U3MEPEHNH. 3/IeKTPUYECKUX CUTHAJIOB.
V3mepeHue rnapameTpoB 3/1eKTpUUe CKUX 4
Ljerield pe30HaHCHBIMU MeTOZlaMH.
V3mepeHue cOnpoTUB/IeHNH Ha 4
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MOCTOSTHHOM TOKe.
WccnenoBanne BobTMeTpa C BpeMsi- 4
WMIY/IbCHBIM MpeoOpa3oBaHeM
Nroro 16
Wtoro 3a cemecTp 20
8. IIpakTuyeckue 3aHATHUA
Copiep>xaHue MpakTHUeCKUX paboT npuBeseHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojepskaHre MpakKTUYeCKUX paboT
o L s
= b <
9 = =
: 55
Haspanwust paszenos CopeprkaHue TpaKTUUeCKUX 3aHATHN § = = GE
=
S =
= o g
= S
5 cemecTp
1 OCHOBBI METPOJIOTUH. MeTo b1 u3mMepeHuii. Metonuueckue 2 OIIK-1
[TorpeliHOCTH U3MepeHUiA. cucTeMaTUYeCKHe MOrperIHOCTH.
BBejieHue nompasok.
Ntoro
2 O6paboTKa pe3ynbTaToB [TpaBuia CcyMMHpPOBaHUsI MOTPELIHOCTEH. 8 OIlK-1
V3MepeHUH. [TorpemHocTH CpefCTB U3MepeHui.
OO6paboTka pe3y/IbTaToOB MPSIMbIX
OJHOKpaTHbIX U3MepeHui.CinyyaiiHble
niorpertHocTy. O6paboTka pe3y/bTaToB
MHOTOKPaTHbIX PABHOTOUHBIX
n3MepeHunit. O6paboTKa pe3ynLTaToB
KOCBEHHBIX U3MepeHUH.
Htoro 8
3 OCHOBBI METPOJIOTUYECKOTO Cdepsl 'POEN, dopmsl POEN. OIIK-1
obecrieueHusl. locynapcTBeHHbIM MeTPOIOruueCKUi
HaZ30p.
Ntoro 1
4 OCHOBBI CTaHZAPTU3ALIUU U OCHOBBI CTaHZApPTU3ALIMY U 1 OIlK-1
cepTU(UKaLIMY. MO TBEPIKJeHUs] COOTBETCTBUS.
Htoro
5 MeTtogp! 4 cpefiCcTBa U3MepeHUs LudpoBbie usmepuTebHbIE 4 OIIK-1
(br3rueCcKUX BeTUUMH. nipubopsl. Lindposbie 3armomMuHarorme
ABTOMaTHU3aL1s1 U3MEPEHNH. ocuusiorpadbl, aHa/IM3aToOPbI CIIEKTPa.
Ntoro 4
Ntoro 3a cemecTp 16

9. CamocrosiTesibHast padora
Bubl caMocCTosITe/TbHOM PaboThI, TPYAOEMKOCTb ¥ (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B
tabmure 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

~= v
5 z S
o S E
Bugpl camocTosiTesTbHOM = > o
HasBaHus pa3zenoB < = @®opMbl KOHTPOJISI
paboTsI S s 2
=S a =
o ° 2
= S
5 cemecTtp
1 OcHoBel MeTposiorun. | Iloaroroska K 1 OIIK-1 Ornpoc Ha 3aHATHUSAX,
[TorpemHoCTH MPaKTUYeCKUM 3aHSTHSIM, OK3aMeH
V3MepeHUH. ceMUHapam
ITpopaboTKa JeKIIMOHHOTO 1
MaTepuana
Utoro 2
2 O6pabotka pe3ynbratoB |[IoaroToBKa K 2 |OIIK-1 | KoHTponbHas paboTa,
V3MepeHU. MPaKTUUeCKUM 3aHSTHSIM, Omnpoc Ha 3aHATUSIX,
CceMUHapam OK3aMeH
[TpopaboTKa eKIIMOHHOTO 2
Marepuasa
Ntoro 4
3 OCHOBBI [ToaroroBka K OIlK-1 Ornpoc Ha 3aHATUSIX,
MeTPOJIOTUeCKOT0 MPaKTUYeCKUM 3aHATHSIM, Ortuert 1o y1abopaTopHO
obecrieueHusl. ceMHHapaM pabote, Ok3ameH
ITpopaboTKa JeKITMOHHOTO 1
Marepuasna
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
HToro 6
4 OCHOBBI [Toaroroska K 1 |OIIK-1 Ornpoc Ha 3aHATHSAX,
CTaH/apTU3aLuu U MPaKTUUeCKUM 3aHSTHSIM, OK3aMeH
cepTU(UKaLIMY. ceMHHapam
[TpopaboTKa JIeKIMOHHOTO 1
Marepuasa
Ntoro 2
5 Metoppl 1 cpefcTBa ITogrororka K 2 OIlK-1 Ornpoc Ha 3aHATUSIX,
v3MepeHUs: PU3NUYeCKUX | TPAKTUUeCKUM 3aHSTUSIM, Ortuet 1o 1abopaTopHOM
Be/IMYMH. ABTOMaTHU3allUsl | CeMUHapam pabore, DK3ameH
Vi3MepeHU.
p [TpopaboTKa /IeKLIMOHHOTO 4
MaTepuasna
OdopmreHue O0TUETOB T10 4
naboparopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
OdopMeHre OTUETOB T10 4
nabopatopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
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naboparopHbIM paboTam
Wtoro 22
Wtoro 3a cemecTp 36
IToaroroska K 3k3amMeHy / 36 OK3aMeH
3a4eTy
Wtoro 72

10. KypcoBas pabora
He npegycmorpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/bHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabnuiia 11.1 — banibHbBIe OLIEHKH [/ 37IEMEHTOB KOHTPOJIS

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©Gann 3a nmepuop,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
5 cemecTtp
KoHTposnbHasi pabora 10 10 10 30
Onpoc Ha 3aHATUSIX 5 5 5 15
OTueT 1o y1labopaTopHOM 10 15 25
pabote
WTtoro makcumym 3a 15 25 30 70
Tepro/,
OK3aMeH 30
Hapacraroym utorom 15 40 70 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabsuria 11. 2 — TTepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MaKCUMaJbHOM cymMMbI OasiioB Ha Aary KT 5
Ot 70% 10 89% oT MakcMManbHOW cCyMMBbI 6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO M MEXYHAPOAHYIO OLIeHKY TpeJCcTaB/ieH B Tabmuiie

11.3.
Tabnuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY
WToroBast cymMmma 6asios,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)
5K3aMeH
5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
4 (xopoLLo) (3auTeHO) 85-89 B (oueHs xopo110)
75 -84 C (xopo110)
70 - 74 D (y#0oBI€TBOPUTEJILHO)
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65 - 69
60 - 64 E (mocpencTBeHHO)

3 (YZ0BNeTBOPUTE/BLHO) (3aUTeHO)

2 (HeyZnoB/IeETBOPUTEJILHO) (He

3auTeHo) Hwxe 60 6annos F (Heyz0B1eTBOPUTEIEHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. [Mummapes B.FO. TexHuueckne u3MepeHusi W TpuUOOpeL: yueOHWK s By3oB /B.IO.
[Mummapes. - M.: Akagemus, 2010. - 384 c. : un. (Hamuuue B 6ubmoreke TYCYP - 11 3K3.)
2. Oryanko B.®. MeTtponorusi, crajapTu3anusi U ceprudukauus: Yueb. mocobue. — Tomck:
TOMCKHMI Me>KBY30BCKHI 1LIEHTP AUCTAHI[MOHHOTO obpa3oBanus, 2010. — 208c. (Hamuure B OubMMoTEKe
TYCYP - 22 3k3.)

12.2. lonosiHUTe/IbHASA IUTEpaTypa

1. 3OpactoB B.E., Cuzmopor FO.K., Otuanko B.®. V3MepuTenbHast TeXHUKA U JATUMKH: YueOHOe
noco6ue. — Tomck: TMILIZIO, 1999-178 c. (Hamuure B 6ubaroteke TYCYP - 58 3K3.)

2. Ortuanko B.®. MeTposiorusi, cTaHjapTH3al|s U cepTUdUKaiys: YueObHoe rmocobue. - TOMCK:
TMIIJO, 2010. - 208c. (Hamuue B 6ubmoreke TYCYP - 24 3K3.)

3. JleeumnHa E.C., HoBuukuii I1.B. Onekrpuueckue wusMepeHusi (U3NUECKUX BeTUUMH
(u3mepuTenbHBIE Tpeobpa3oBaren) — JI.: Onmekrpoaromusgar, 1983.-320 c.. (Hanuuue B OHOIHOTEKE
TYCYP - 16 3k3.)

4, HV3MepeHue 371eKTPUYECKHUX U HednekTpuuecknx BesmuuH/ [log pen. H.H.EBThxueBa. — M.:
Oueproaromuszar, 1990. -349 c. (Hamuuue B 6ubmioreke TYCYP - 32 3Kk3.)

5. Burne6 I. dartuuku.- M.:U30-B0 «Mup», 1989.- 200 c. (Hamnuue B 6ubmoreke TYCYP - 3
9K3.)

6. CorpsbkeHHe JaTYMKOB U YCTPOMCTB BBOJA AAHHBIX € KoMmibioTepamu IBM PC: Ilep. c aHr. /
[Mog pen. Y. TomkuHca, K. Y36ctepa — M.: Mup, 1992. — 589 c. (Hanmuune B 6ubmuoreke TYCYP - 5
9K3.)

7. MeTposorusi, CTaHAapTU3aLvsi, CepTU(UKALIUS U 3TeKTPOU3MepUTe/IbHaAs TEXHUKA: YueOHoe
nocobue/ K.K. Kum, I"H. Auucumos, B.FO. Bapbaposuu, B.4. JIutBunos. — CIIB.: TTutep, 2006. — 368 c.:
un. (Hanmuuue B 6ubmoreke TYCYP - 50 3K3.)

12.3 YuebOHO-MeTOgHUECKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOqHYECKHE M0Co0us
1. Oruanko B.®. YuebOHO-mMeToquuecKuii KOMIUIEKT (yueOHBbIE MeToguuecKde TocoOusi TIo
NPaKTUYeCKUM 3aHSITUSIM, TI0 CAMOCTOSITe/IbHOM paboTe CTy[eHTOB, 1Mo JabopaTtopHeIM paboTam) Mo
OUCLUIIVIHE NTu/, . - Tomck: 2012. [DneKTpoHHBIH pecypc]. -
http://esau.tusur.ru/docs/umk_izmertehnika.zip

12.3.2 YyeGHO-MeTO AU eCKHE T0CO0US /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSA

YuebHO-MeToANYeCKHe MaTepHasbl JjIsi CAaMOCTOSITeNIbHOW M ayJUTOPHOM paboThl 00yUaroIuXCst
W3 YuC/la WHBaIWJOB IPefOCTaB/IsIOTCS B (hopMax, afaTUPOBAHHBIX K OFPaHUYEHUSIM UX 3/J0POBbSl U
BOCTIpUSITUS MHOPMaLIMK.

Jis 1 ¢ HapylleHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOI0 [JOKYMEHTa;

- B MeyaTHOU (hopMe yBeIMYeHHBIM IIPUPTOM.

Jis ui ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

J1s M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;

- B [eyaTHOU (popme.
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12.4. ba3bl JaHHBIX, TH)OPMAIHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTeMBbI U Tpefyemoe
NporpaMMHoe obecrieueHue
1. O6pa3oBarenbhbii  mopran  yHuBepcureta  (http://lib/tusur.ru,  http://edu/tusur.ru),
3/IeKTPOHHBIe HH(OPMAaLIMOHHO-CIIPaBOUHble pecypchl Kadenpsl KCYTI

13. MaTepua/ibHO-TeXHHYECKOe o0ecrneyeHUue AUCIUILTHHBI
13.1. O61ue TpedoOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTrepuaibHO-TEXHHUECKOe 00ecrieueHUe /Jisi IEKIMOHHBIX 3aHATUHH
st IpoBe/leHusT 3aHATHN JIeKI[MOHHOTO TWIIA, TPYMIIOBLIX U WHAWBUAYATbHBIX KOHCY/IBTALUM,
TEKYII[er0 KOHTPOJISI U TIPOMEXKYTOUHOMN aTTeCTallud WUCTIONb3yeTcss yueOHast ayfuTopusi, C KOJIMYeCTBOM
TI0Ca/IOUHBIX MeCT He MeHee 22-24, obopynoBaHHas JOCKOW U CTaHJapTHOM yuebHOM Mebernbto.

13.1.2. Marepua/IbHO-TEXHHYECKOe o0ecreueHne I NPAKTHYeCKUX 3aHATHH
O6opyznoBaHue 1abopaTopuy METPOJIOTHY Y U3MePUTebHOW TeXHUKY (aya. 212d.).

13.1.3. Marepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT
O6opyzoBaHye 1ab0paTopUy METPOJIOTUH U M3MepHUTeIbHOM TeXHUKH (ayz. 212d.).

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecreueHUe /I CaMOCTOATE/ILHOW PadoThI
O6opyzoBaHue 1abopaTopyy METPOJIOTUU U U3MepUTeTbHON TexHUKHU (aya. 212¢.).

13.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieyeHre JUCIUTIHHBI JJIsl JIMI] C OTPaHNYeHHbIMH
BO3MO)XHOCTSIMH 370POBbS

OcBoenue JUCLUIIIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefiCTB 00yueHust
00111ero U CcrielMasbHOTO0 Ha3HAYeHHs].

[lpy oOyyeHHUM CTyIeHTOB C HapylIeHUsIMHM CJIyXa TIPeJyCMOTPEeHO HCIO/Ib30BaHue
3ByKOYCW/IMBAIOLLleH anmnaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepejaun yueOHON MHGOPMAIMK B JOCTYITHBIX ()OpMax /sl CTYAEHTOB C HapyIIeHUsIMU CITyXa,
MOOUIBHOW cHUCTeMBbI OOyueHUsl [ CTYJeHTOB C HWHBAJMJHOCTBbIO, TOPTaTUBHOM WHYKLIMOHHOMN
CUCTeMbI. YueOHasi ayAUTOpHsi, B KOTOPOW O0yuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 000pyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOM [OCKOW, MY/IbTUMESUNHON
CUCTEMOM.

[lpu obyueHHWH CTy[E€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeJyCMOTPEHO WCIIONb30BaHHE B
JeKIIMOHHBIX 1 YUeOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/a/eHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ1aii/ia Ha 3KpaHe) NPy MOMOILIY BUeOyBeInunTeNel /1715 yaJleHHOro MpoCcMOoTpa.

[Tpu 00yyeHHH CTY[JEHTOB C HapylIeHUSIMH ONOPHO-/BUraTe/IbHOrO amnmapara HCIo/b3yHTCs
a/bTepHaTHBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyrve TexHUUecKue Cpe/CcTBa MpHeMa/repefadyut
yuebGHOM MH(pOpPMaLUK B AOCTYIHBIX (hopMax /sl CTY[eHTOB C HapyLIeHUsMU OIMOPHO-/BUTaTe/IbHOTO
anrapara, MOOW/IbHOM CHCTeMbl 00yUeHHUst 1711 JIFOJiel C MHBAIMJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOoBaHUsI K (OHAY OLIEHOUYHBIX CPEACTB M METOAHMUECKHE PeKOMeHAauu
@®OoH/, OLeHOYHBIX CpEeACTB W THUIIOBbIe KOHTPOJIbHbIE 3a[jaHUsi, WCIIO/b3yeMble /i OLIeHKU
c(hOpMMPOBAaHHOCTA W OCBOEHHs 3aKpervieHHbIX 3a AUCLUIUVIMHOW KOMITeTeHLIUM TIpU TpOBeeHUU
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 Tpe6oBaHus K (poHAY OLIeHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPaHHYeHHbIMH BO3MO)KHOCTAMH
3/0pPOBbS
[ns CTy#eHTOB C WHBa/JMJHOCTBIO TpeJyCMOTPEHbI [OINOJHUTE/bHbIE OLIeHOYHbIE Cpe/CTBa,
nepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tabmuna 14 — Jlono/THUTeTbHBIE CPe/ICTBA OLEHUBAHUSA /I/IfA CTYAEHTOB C HHBA/IM/IHOCTHIO

BI/I'Z[BI AOIIOTHUTE/IbHBIX OLIEHOYHBIX cI)OprI KOHTPOJIA U OLI€HKH

Kareropum ctyzseHToB
CpejCTB pe3y/bTaToB 00yueHust

TecTbl, MMCbMEHHbIE CAMOCTOSITE/TbHBIE
paboTBbI, BOTIPOCHI K 3a4eTy,
KOHTDOJIbHbIE PaOOTBI

C HapylieHusIMU
ciyxa

[TpeuMyIiieCTBEHHO MMChbMeHHast
TIpoBepKa
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C HapylieHUsAMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TepMHUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapyluieHus MU
OTOPHO-
JIBUraTeibHOr0
anmnapara

PereHnie JUCTaHLIMOHHBIX TECTOB,
KOHTDOJIbHBIE PaOOThI, MICbMEHHbIE
caMoCTosiTe/IbHbIe paboThI, BOMIPOCHI K
3ayeTy

[Tpenmy111eCTBEHHO AUCTAHLUOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMY T10
o011ieMe TUIUHCKAM
NOKa3aHUsIM

TecTbl, MMCbMeHHbIE CAMOCTOSITe/TbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IpermMylileCTBEHHO IPOBepKa
MeTOoJ|aMH, UCXO/sl U3 COCTOSIHUS
00yuaro1erocst Ha MOMEHT TPOBEPKU

14.3 MeTtoguuecKue peKOMeHAaLuM 10 OLeHOUHbIM CPeJCTBaM /Jisl JIUL] C OrPaHAUYEeHHbIMH
BO3MO)XHOCTSIMH 3/{0POBbS

Ons crypentoB ¢ OB3 mpegycMmarpuBaeTcss AOCTynHas ¢opMma IpeJoCTaB/ieHusl 3aJaHui
OLIeHOUHBIX CPe/ICTB, 8 UMEeHHO:

- B reyaTHoOU (hopme;

- B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- MeTOZOM UTeHUs] aCCUCTEHTOM 3aJaHusl BCIyX;

- rpeoCTaB/IeHNe 3alaHusl C UCT0/Ib30BaHUEM CypZoIepeBoja.

CTygeHTamM C UHBaJIMAHOCTBIO YBEJIMUMBAETCS BPEMSI HA TOATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [/1s1 TakKuX CTy[AeHTOB IpelyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHs, a MMEHHO!

- MMCbMEeHHO Ha Oymare;
- HabOp OTBETOB Ha KOMITLIOTEPE;
- HabOp OTBETOB C MCIIO/Tb30BaHUEM YC/IyT aCCUCTEHTa;

- Tripe/iCTaBleHe OTBETOB YCTHO.
[Tporieaypa oljeHUBaHUS Pe3y/bTAaTOB O0yUYeHWs WHBAHM/OB IO AWCIUIUIAHE TpeJyCMaTpUBAeT
ripeJjoCcTaB/ieHre nHGopMaluu B popMax, aZlalTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbsI U BOCTIPUSATHS

VH(pOopMaLu:

J1s UL ¢ HapyIIeHUsIMM 3peHMA:

- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B MleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ULy ¢ HApyIIeHUsIMM C/TyXa:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TevaTHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMH OTIOPHO-ABUIaTe/IbHOTrO0 anmnapara:

— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu Heo6xoAUMOCTH AJIs1 00YyUAIOIIMXCS C MHBATMAHOCTBIO TPOLieypa OL|eHHBaHUsI pe3y/bTaToB
00yueHHsT MO>KET TIPOBOJJUTHCST B HECKOJTBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MertpoJiorus, CTaHjapTU3anUsa U TeXHUYeCKUe U3MepeHust

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hamnpagnienue nmoarotoBku (crierjranbHOCTD): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HaripaBnenHocts (po¢uns): TexHocdepHas 6e30macHOCTD

dopma obyueHUs: OUHAsA

dakynbreT: PK®, PagnoKoHCTPYKTOPCKUM aKyabTeT

Kadenpa: POTOM, Kadeapa paguo31eKTPOHHBIX TEXHOIOTHHM U IKOJIOTHYeCKOr0 MOHUTOPUHTA
Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— Crapumii ipeniogaBarens Kad. KCYIT Caxapos M. C.

JK3aMeH: 5 ceMecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-1 CTIOCOOHOCTBIO YUUTHIBAaTh COBPEMEHHbIE L o/mKeH 3HaTh OCHOBBI METPOJIOTUU U

TeH/IeHIMU PA3BUTHS TEXHUKU U TEXHOIOTUU B | TEXHUUECKUX U3MepeHH TIpy pa3paboTke

obnactu obecrnieueHust TexHOCHepHOI Y TIDOU3BO/ICTBE 3/IeKTPOHHBIX CPE/CTB.;

0e30MacHOCTH, U3MEPUTETBHOM 1 [o/bKeH yMeTb MPOBOJJUTh TEXHUUECKHEe

BBIYKUC/IUTE/ILHON TeXHUKH, UH()OPMAaLIMOHHBIX | U3MepeHus (PHM3UUeCKUX BeTUUMH;

TeXHOJIOTUM B CBOe MpodeCcCcuoHaIbHOU [ookeH BnazieTb HaBbIKAMU

JlesATe/IbHOCTH 9KCIIePUMEHTAJILHOIO OTpe/ieieHUs!
XapaKTepPUCTUK U MTapaMeTPOB Pa3/InUHbIX
3/IeKTPOHHBIX TIPUOOPOB, MeTOAAMU
00pabOTKY pe3y/bTaTOB U OLIEHKU
TOTPEeIITHOCTH U3MepeHUH. ;

OO1Me XapaKTepUCTHKH TI0Ka3aTeseld M KPUTePUEB OLIEHWUBAHUS KOMITeTEHIMM Ha BCEX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel U KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

[Tokaszarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHue CKUMH MPaKTHUUYeCKUX YMEHHUM, | [IPOBOAMUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
TOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMO CTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
ypOBeHb) TpolLiecchl, obime NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/jau B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX ZJIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuyaemoii obsactu orpe/ie/ieHHBIX MPo0/ieM B | IPUCIIOCAb/TMBaeT CBOe
o06s1acTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM
YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saraeT OCHOBHBIMH PaboraeT nipu ripsiMmomM
0 (IoporoBbIi 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH
ypOBeHb) 7151 BBITIO/IHEHHS! TIPOCTBIX
3azau

2 Peanu3anus KOMIeTeHI[UH

2.1 Kommnerenuusa OITK-1
OTIIK-1: crtocoBHOCTBIO YUUTHIBaTh COBPEMEHHbIe TeH/IeHIIMY Pa3BUTHUS TEXHUKU U TeXHOJIOTUU B
obsmactu obecrieueHus: TexHOC(epHOH 0e30MaCHOCTH, WU3MEpPUTENbHONW W BBIUMCIUTENBHOM TEXHUKH,
VMH(OpPMaIMOHHBIX TEXHOJIOTHM B CBOel npodeccroHalbHON JesiTeTbHOCTH.
st bopMHUPOBaHUS KOMITETEHIIUK HEOOXO[UMO OCYIIeCTBUTh Psifi 3TAINOB. DTarbl HOPMUPOBAHMS
KOMTIETeHI[UM, TIpUMeHsieMble [/l 3TOr0 BW/bl 3aHSATHUM U UCIO/b3yeMble CpeJCTBa OLIeHUBaHUS
npe/icTaB/ieHbI B Tabsurie 3.
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Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH 1 UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

(br3UUeCKUX BeUUKH,
OCHOBBI CTaHJAPTU3aLUU
Y cepTU(UKaLUU.

T10/1b30BaThCs
HOPMaTHBHO-TeXHUUe CKOH
JIOKyMeHTaLeH.

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue OCHOBBI METPOJIOTHH, MPUMEHSITb MEeTO/bI U HaBbIKaMU
3TaroB OCHOBHbIE METO/bI U CpeZiCTBa U3MepeHUst 5KCIIePUMEHTATbHOTO
CpefCcTBa U3MepeHust (br3nueCKUX BeIUUMH, orpeiesieHust

XapaKTePUCTUK U
rapaMeTpOB pa3/IMUHbIX
371eKTPOHHBIX MPUOOPOB,
MeToZiaMu 00paboOTKH 1
OLIeHKH TIOTPeLTHOCTH
pe3y/IbTaToB W3MepeHU.

Buzpbl 3aHATHI

* [IlpakTuueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuuy;

* CamocTrodTesbHas
pabora;

* IloaroroBka u caua
JK3aMeHa / 3ayeTa;

 IlpakTuueckue
3aHSATHUS;

* JlaboparopHsbie
3aHSATHUS;

* Jlekuuu;

* (CamocrosiTe/ibHast
pabora;

* TloaroroBka u caua
JK3aMeHa / 3aueTa;

* JlaboparopHble
3aHATHS;

* (CamocTrodTenbHas
paborta;

Wcnons3yemble * KonrtposnbHasi pabora; | * KoHTtposbHasi pabora; | * OTuer 1o
CpeAcTBa e OTuer 1o e Ortuer 1o naboparopHoi paborTe;
OLleHMBaHKs naboparopHoii pabote; naboparopHoii pabore; * DK3aMeH;
* Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUsX;
* DK3aMeH; * OK3aMeH;
dopMyIMpoOBKa MoKasaTesell U KpUTepHeB OLleHHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabsure 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagets
OminuHo * AHanu3upyer CBSI3U * Jlerko npumeHsiet * CriocobeH pyKOBOAUTh

(BBICOKMI YPOBEHb)

MeXXIy pa3/InuyHbIMU
TIOHSITUSIMU METPOJIOTHUU
1 TeXHHUYe CKUX
Vi3MepeHUl;

* 3HaeT OCHOBHbIE
MeTO/Ibl U3MepeHuI
Pa3IUUHBIX PU3NUECKUX
BeJIMUMH U YCTPOMCTBO
COBPEMEeHHbBIX CPe/ICTB
V3MepeHUsl.

YCBOEHHBIN MaTepual, B
TOM UYHCJIe JIJIST PEIIeHUST
HETPUBUAJIbHBIX
W3MepUTe/TbHBIX 33/[au.;

* CB00OOJHO TIpUMeEHSsIeT
MeTO/Ibl pellieHUs 3a/ay B
HEe3HAaKOMBbIX CHUTYallUsX.;
* I'pamMOTHO BBIOMpaeT
MeTO/Ibl U Cpe/iCTBa
v3MepeHus [ijist
9KCTIepUMeHTaTbHbIX
UCTILITAaHUH,
CaMOCTOSITE/IHO
TIDOBOZUT
V3MepUTe/TbHbIN
9KCIePUMEHT.;

MEXXIUCLITITMHAPHOM
KOMaH/I0H. ;

* YBepeHHO BlazieeT
HaBbIKaMU U3MepeHHH
pas3InYHbIX (HU3NYeCKUX
BeJIMYMH, HaBbIKaMU
WICTIO/Tb30BaHUS CJIOKHBIX
CpeJCTB U3MEpPEeHUst JJIs
TIpOBe/IeHUsT
5KCriepUMeHTaIbHbIX
UCIBLITAaHUN.

* ¥YBepeHHO
obpabarbiBaeT
pe3y/bTaThl NPSMBbIX,
KOCBEHHBIX U
MHOTOKPAaTHBIX
V3MepeHUH.;

Xoporiio (6a30BbIit
YPOBEHb)

e JloHUMaeT CBS3U
MeXX/ly Pa3/IMuHbIMU
TIOHSTUSAMUA METPOJIOTUU

* TIpuMeHsIeT MEeTO/BI
pereHus 3a7a4 B
HEe3HAKOMBIX CUTYal[HsIX.;

* Biageer HaBbIKaMU
HM3MepeHUN pa3/InuHbIX
(hY3rueCcKUX BeJUUUH U
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1 TeXHUYEe CKHUX
V3MepeHul;;

* BriOupaeT MeTopI U
Cpe/iCTBa U3MepeHust AJist

CTaH/APTHBIMU
MeToZiaMu 00paboTKM

* NwMeeT npeficTaB/ieHre | SKCTIepPUMEHTATbHBIX pe3y/bTaToB M3MepeHMUil.;
0 MeTo/laX U3MepeHUi WCTIBITaHUH, IPOBOIUT

Pa3MUHBIX (U3UUECKUX | W3MEepPHUTe/bHBIM

BeJIMYMH U YCTPOUCTBE 9KCITePUMEHT.;

COBPEMEHHBIX CPe/CTB
W3MepeHwUs..;

* [lpumensier
TMOJTyUeHHbI YPOBEHb
3HaHWUM [1J151
NIPO/I0/DKEHUS U3yUeHUs]
JUCLMIIMHEI C Le/IbI0

0 yTBEPKJeHHO!

V3MepeHUs B

TTOBBILLIEHVS]
KBa/MM(pUKaLMK.;

YIoB/IETBOPUTEIIBH | * 3HAET OCHOBHBIE * TlogroraenuBaer * TIpumeHsieT HaBBIKK

0 (ToporoBbIi TIOHSATHSI METPOJIOTHH M | HeobXozuMyto 6asy TIPOBE/IEHNsT M3MePeHH it

YPOBEHb) TeXHUYECKUX CPE/ICTB M3MEepEeHHH [yIs | Pas/MUYHBIMH CPEZCTBAMH
M3MepeHHH; TPOBE/IeHNs U3MEPEHUH | W3MepeHus Py
* TlpezcraBisieT CBOH 110 yTBEP>K/eHHOI 9KCIIEPUMEHTa/IbHBIX
AeACTBYSE IPH METOJHKE.; MCTIBbITAaHHSX,
BBITIO/IHEHUY M3Mepenuii | ¢ Vcrosb3yer cpeactBo | 0GpabarbiBaer

pe3y/ibTaThl U3MEepPeHU B

MeTOJVIKe.; COOTBETCTBUH C COOTBETCTBUHU C
YTBep>KJeHHbIMU MeTOAUKaMHU
MeTOAUKaMU BBITIO/THEHUSI
BBITO/IHEHUS V3MepeHUil.;
VI3MepeHUH. ;

AedATe/IbHOCTHU, XdPaKTePHU3YIOIUX STallbl

3 TunoBble KOHTPO/IbHbIE 3a/laHUA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIe KOHTPOJIbHBIE
3a/laHysl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKUA 3HaHWM, YMeHHH, HaBBbIKOB W (W/IK) OIbITa

O6p330B8T€J'IbHOﬁ MporpamMmmsl, B CjieAyromiemM CcoCTaBe.

MeTpOJIOTHYUe CKHe
TIOTPeLLHOCTeN.
M3MepeHusl.

XapaKTepUCTHKU
[IpaBuna CyMMHMpOBaHHS TOTPELIHOCTEH.

3.1 Tembl OIPOCOB Ha 3aHATUAX
— OCHOBHBIE TIOHSITUSI, TEDMUHBI U OrpefiesieHuss MeTpojioruu. Cuctema equHUL] (PU3NYECKHUX
BemurH (PB). Knaccudukaiym BUOB u3MepeHuii, MeToJjoB U cpeAcTB usmepenuit (CH1). OcHoBHbIe

CH. OcHOBBHI

Teo-pur

TIOTPeIITHOCTE.
[lpaBuna rmipeAcTaBieHUst pe-3y/bTaTa

(opmMMpOBaHUsl KOMIIETEHLIMH B TpoLlecce OCBOEHUS

Knaccudukaiiys

— OO6paboTKa pe3ynbTaToOB MPSMBIX OFHOKPAaTHBIX TeXHHUUECKMX H3MepeHHi. HopmwupoBaHue
OCHOBHOW W [IOTIOJTHUTENBHOM morpemiHocTedr CH. O6paboTka pe3y/ibTaToB KOCBEHHBIX M3MEPEHH.
O6paboTka pe3ynbTaTOB MHOTOKPATHBIX PABHOTOUHBIX M3MepeHHH.

— OcCHOBHBIE TIOHSATHS U 3alaud MeTPOJIOTMUecKoro obecrieueHus. OCHOBHBIE TIOJIOXKEHHSI 3aKOHA
P® «O06 obecrieueHnn eguHCTBA M3MepeHHi». CucteMa Bocrpou3BefeHus equnul] @B u mepesaun ux
pasMepa BCeM Cpe[CTBaM U3MepeHWM. JTasloHbl, BHAbI 3TajioHOB. [loBepka u KambpoBka CU.
[ToBepouHbIe cxeMbl U METOAUKY NTOBepKU. [0CynapCcTBeHHbINM MeTPOIOrUye CKUU Ha30p.

— OcHoBHbIe TI0/10KeHUs 3aKOHA P® «O TexHMYeCKOM peryavpoBaHUW». OCHOBHbIe TTOHATHUS

CTaHAapTHU3all1iH.

[IpuHumner  “

e

CTaHapTU3all1H.

HaumoHanbHast u

MeJK/[yHapOoZHast

cTaHjapTu3alys. HopmaTvBHBIe JOKYMeHTHI 1O cTaHAapTu3atmu. Ceptudukauus. Lleny, npyuHLunsl U
(hopMbI ToATBEpXKJeHUs1 COOTBETCTBUSI. CucTeMbl cepTudUKaLu. CxeMbl CepTU(QHUKALIH.
— OO0o01ieHHbIe CTPYKTYpHBIE CXeMbl H3MepUTe/NbHbIX TPHO0-poB. [IpUHIMITEI TIOCTPOEHHs

uuopoBbix CU. Metoabl M CpeA-CTBa M3MepeHUs] HarpsDKeHHs, TOKa W MOLHOCTHU. V3MmepeHue
napameTpoB Lieneidl. VMccnenoBanue ¢opmbl curHana. Ocuusuio-rpadryeckue usmepeHus. l3mepeHue
YyacToThbl, MHTEPBA/JIOB BpeMeHU U (pa30BOro cpura. ABTomarusalys usMepeHui. VH-popmaniioHHO-
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HN3MepuTe/IbHbI€ CUCTEMBI.

3.2 JK3aMeHaLMOHHbIe BOIIPOCHI

— 1. Knaccudukauusi BUZOB u3MepeHui. 2. MeTozabl M3MepeHUM (U3NYeCKUX BeIUUWH. 3.
Knaccudukams cpencts usmepenuii (CU). Xapaxkrtepuctrku CU. 4. Knaccrdukaiys norpemHocTei. 5.
CucremaTruecKkue TOTPEIIHOCTH, OOHapy)KeHUe, MeToAbl HUCKoueHus. 6. CiyyaliHble TOTPELIHOCTH.
3aKOHBl pacrpefie/ieHusl, TO4yeuHble OLeHKA. 7. OLeHKM UUC/IOBBIX XapaKTepUCTUK Cy4YauHbIX
niorpeitHocTeit. Ompefie/ieHUe TpaHUL] [JOBEPUTE/IbHOIO HWHTEepBaja C/Iy4alHbIX TOTPeIIHOCTel. 8.
[TorpemHoCcTH CpeACTB u3MepeHWM, ux HopMmupoBaHue. Kiaccel TtouHoctn CU. 9. Pesynsrar u
TIOTPELIHOCTH  KOCBeHHBbIX w3MepeHwid. 10. OO6paboTKa pe3y/ibTaTOB TIPSMBIX ~ MHOTOKPATHBIX
paBHOTOYHBIX u3MepeHui. 11. IlpaBuna CyMMHpOBaHHS TIOIPELIHOCTeH (HEUCK/IIOYeHHble OCTaTKu
CUCTeMaTH-UeCKUX TOrPeLHOCTel, CIy4aiiHble MOrPelIHOCTH U uX coueTanue). 12. TIpaBua oKpyrieHus
NOTPelIHOCTY U 3alvCu pesysbTara usMepeHus. PopMbl IIpef-CTaB/IeHUsl Pe3y/bTaTOB U3MEpPeHUd C
yueToM morpemHocteid. 13. ObecriedeHre eJMHCTBA U TOYHOCTH H3MepeHUN. OCHOBHBIE TIOJIOXKEHMUS
3akoHa P® «O6 obecrmeueHny eAWHCTBA W3MepeHWi». 14. TocymapcTBeHHasi cucteMa obecrieueHWUst
equHcTBa u3Mepenuii (I'CU). 15. Tlonstrie wmetrposiormueckoro obecrieuenusi (MO). IlpaBoBble,
OpraHv3aljiOHHbIe, Ha-yuHble U TexHuueckre ocHoBbl MO. 16. Bugbl u copepkanue pabor mo MO.
®yHKUMHY (pefjepasbHOrO areHTCTBa 10 MeTPOJIO-TMH, CTaHJapTy3aunuy U ceptudukaumy (Poccrangapra).
17. TocymapcTBeHHBIN MeTpPOJOTHYeCKU KOHTpOsb. 18. ATTecrarjusi, ToBepKa W KajinOpPOBKa CpefCTB
rn3mepeHud. 19. OtanoHbl U 1oBepouHble cxembl 20. e v NpUHLMIILI cTaHAapTu3aumu. 21. Buasl u
MeTozbl cTaHjapTu3anuu. 22. Kareropuu v BuAbl cTaHzapToB 23. TexHUYecKue W OpraHv3aliOHHbIe
OCHOBBI, 1|eTU U 3afaud cepTudukaumu. 24. Bumel ceptudukarmy. OcoOeHHOCTH CepTU(PHUKALUH
CJIOKHBIX TeXHHUeCKuX cucteM. 25. Cxembl ceptudukanmy 26. IIeKTpPO-MeXaHHYeCKre TpHOOopbI
HerocpeACTBeHHOro orcueTa. OOIIye uepThl, TIPEMMYILECTBa M HeJoCTaTKu 27. Bupabl M3MepsieMbIx
HanpspkeHUM. Mx B3anMOCBs3b. 28. KommeHcaTop NOCTOSHHOIO TOKa. 29. DeKTPOHHbIe aHa/oroBble
BO/ILTMeTpLI. OOIIMe cxembl, TIpeuMyIecTBa U Hegoctatkd. 30. [IeTeKTOp aMIUTUTYJHOTO 3HauyeHHUs C
rapasiieJIbHbIM BK/IFOUeHHeM AMO0Aa (C 3aKpbIThIM BX0Z0M). 31. VIHTerpaibHbIM [AeTeKTOp aMIUVIUTYAHOIO
3HaueHus. 32. [leTeKTop CpeJHeKBaZpaTvyeckoro 3HaueHus. 33. [leTeKTop CpesHEeBbIIPSIM/IEHHOIO
3HaueHusi. TepmoasiekTpuueckoe r1peoOpa3oBaHue CpefHEKBaJpaTUueckoro 3HaueHus. 34. O6uue
CBeZleHHs1 O LM(POBLIX BOJILTMETPax — TUIIOBble CTPYKTYpPhbl, MpeMMyllleCTBa M He-J0CTaTKW, TUIIOBOU
K/1acc ToyHocTu. 35. LiugpoBoii BosibTMeTp nopa3psAHOro ypaBHoBelBaHus 36. Lludposoli BonsTMeTp
C BpeMsi-UMITy/IbCHbIM TipeoOpa3oBanveM 37. L{nudpoBoil BoMbTMeTp € ABOWHBIM WHTerpupoBaHueM 38.
Lindpo-ananoroseiii mpeobpasoBarens 39. AHanoroBo-1y¢poBoii mpeobpas3oBaresib MOCIeA0BATETHEHOTO
peiictBusi 40. AHanoroBo-LudpoBoii mpeoOpa3oBaresb TMapasuienbHOr0 JeiictBusi 41. AHanororo-
1mdpoBoii peobpa3zoBaTesb KOMOMHUPOBAHHOTO JeicTBus 42. M3Mepenue Toka. 43. Obume cBefeHUs
00 ocousuiorpadax — KaacCU(UKALMs, TUITOBbIe METPOJIOTMYeCKUe Xa-paKTePUCTHKH, TIpUMeHeHue. 44.
CTpyKTypa yHHBepcaibHOro ocrusiorpaga. 45. CKopocTHbIe U CTPOOOCKOTIUecKue ocrusiorpadsl. 46.
LludppoBeie ¥ KoMOMHMpPOBaHHBIE ocuwiorpadel. 47. TIpubopbl guckpeTHOro cueta. OCHOBHBIE
MeTpoJIoTHUeCKre XapakTepucTukh. O6smactu npumeHeHus. 48. Vi3mepeHre aKTMBHBIX COTMPOTHB/IEHUN
KOCBEHHbIM MeTo[ioM. 49. VI3MepeHre aKTUBHBIX CONPOTHBIEHUM MOCTOBbIM MeToZoM. 50. M3mepeHue
PeakTUBHBIX I1apaMeTPOB pe30HaHCHBIM MeTOAOM. 51. V3MepeHHe peakTHMBHBIX [apamMeTpOB MeTOZAO0M
JVICKPeTHOI'O cyeTa.

3.3 TeMbI KOHTPO/IbHBIX PadoT

— 1). TlorpemHoctu cpeactB wusMepeHuit. 2). CnyuabiHble mnorpemHoctd 3). O6paboTtka
pe3y/IbTaTOB MHOTOKPATHBIX PABHOTOUHBIX U3MepeHuH. 4). O6paboTKa KOCBEHHBIX U3MePEeHHH.

3.4 TembI 1a00paTopHBIX padoT
— TlpumeHeHHe 371eKTPOHHOTO ocLsutorpada /st UCCej0BaHus S7IeKTPUUeCKUX CUTHAIOB.
— l3mepeHue napaMeTpPOB 3/7IeKTPUUeCKUX LieTiel pe30HaHCHBIMU MeTO/IaMHu.
— V3MepeHue CONMpPOTHB/IEHNH Ha TIOCTOSTHHOM TOKe.
— WccenenoBanue BOBTMETpPA C BpeMsi-MMITY/IbCHBIM TTpeo0pa3oBaHueM
— TloBepka cpe/iCTB U3MepeHui

4 MeTognueckye MaTepHaJsIbl
Inst obecrieueHust mporiecca oOyueHHst U pellieHusT 3afiau 00y4yeHUs] UCIIOb3YIOTCS CIeAyIoIre
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Marepuarbl:

— MeToJuuecKhe Marepuarbl, OMpejie/siolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATebHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CcoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHOoBHas uTeparypa
1. [Mummapes B.FO. TexHuueckne u3MepeHusi W TpuOOpel: yueOHWK [ By3oB /B.IO.
[ummapes. - M.: Akagemus, 2010. - 384 c. : un. (Hamuuue B 6ubmoreke TYCYP - 11 3K3.)
2. Oryanko B.®. Metponorusi, cranjapTu3anus U ceptudukauus: Yueb. mocobue. — Tomck:
ToMCKUH MeXXBY30BCKUH 1[eHTP AMCTAaHIIMOHHOTO obpa3oBanus, 2010. — 208c. (Hamuuue B 6UOMMOTEKE
TYCYP - 22 3k3.)

4.2. lonoHMTe/IbHAA IMTeparypa

1. OpacroB B.E., Cuzmopor FO.K., Otuanko B.®. V3mMepuTenbHas TeXHUKA U JAaTUMKH: YueOHOe
noco6ue. — Tomck: TMIIJIO, 1999-178 c. (Hammure B 6ubnroreke TYCYP - 58 3k3.)

2. Ortuanko B.®. MeTposorusi, cTaHjapTH3alys U cepTuduKaius: YuebHoe mocooue. - TOMCK:
TMIIJO, 2010. - 208c. (Hanmuue B 6ubHoTeke TYCYP - 24 3K3.)

3. Jleeumna E.C., HoBuukuii I1.B. Onekrpuueckue wusMepeHusi (U3NUECKUX BeUUKH
(u3mepuTenbHBIE Tpeobpa3oBaren) — JI.: Onmekrpoaromusgat, 1983.-320 c.. (Hanuuue B OHOIHOTEKE
TYCYP - 16 3k3.)

4., UV3MepeHue 371eKTPUYECKHUX U HednekTpuuecknx BesmuuH/ [log pen. H.H.EBtrhxueBa. — M.:
Oueproaromuszar, 1990. -349 c. (Hanuuue B 6ubmiotreke TYCYP - 32 3k3.)

5. Burne6 I. Jartuuku.- M.:U30-B0 «Mup», 1989.- 200 c. (Hammuue B 6ubmoreke TYCYP - 3
9K3.)

6. CorpsbkeHHe JaTUMKOB U YCTPOMCTB BBOJA AaHHBIX € KoMibioTepamu IBM PC: Ilep. c aHr. /
[Mog pen. Y. TomkuHca, k. Y36ctepa — M.: Mup, 1992. — 589 c. (Hanmuune B 6ubmuoreke TYCYP - 5
9K3.)

7. Mertposorusi, CTaHAapTU3aLvsl, CepTU(UKALIUS U 3TeKTPOHU3MepUTe/IbHAs TEXHUKA: YueOHoe
nocobue/ K.K. Kum, I"H. Aaucumos, B.}O. Bapbaposuu, B.4. JIutBunos. — CIIB.: TTurtep, 2006. — 368 c.:
w1 (Hamuue B 6ubmioreke TYCYP - 50 3k3.)

4.3. Obs3aTeIbHBIE YUeOHO-MeTOoJuYeCKHe MoCco0us
1. Oruanko B.®. YuebOHO-MeTOoquuecKuii KOMIUIEKT (yueOHBbIE MeToJuuecKde TocoOusi TIo
MPaKTUYeCKUM 3aHSITHSIM, TI0 CaMOCTOSITelIbHOM paboTe CTyaeHTOB, 1o JabopaTopHbIM paboTam) Ti0
OUCLUIIVHE NTulj, . - Tomck: 2012. [DneKTpoHHBIH pecypc]. -
http://esau.tusur.ru/docs/umk_izmertehnika.zip

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. O6pa3oBarenbhbii  mopran  yHuBepcuteta  (http://lib/tusur.ru,  http://edu/tusur.ru),
3/1IeKTPOHHBIe MH(OPMAaLIMOHHO-CIIPaBOUHbIe pecypchl Kadeapst KCYTI
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