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

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 16 16 4acoB
3 JlabopartopHbie paboThbI 20 20 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 72 72 4acoB
5 CamocrosiTesibHasi paboTa 72 72 4acoB
6 Bcero (6e3 3x3ameHa) 144 144 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 180 180 YyacoB
5.0 5.0 3.E

JK3aMeH: 5 ceMeCTp

Tomck 2017

CornacoBaHa Ha noprane Ne 14405 1



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
6noky 1 (6a3oBasi UacTh).

[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
ciefyroLMe JUCLUMIVIHDBL: Bhiciiasg Marematuka, Marematuka, @u3uka-1.

[MocneayrowMy JUCLUIIMHAMU SIBSIFOTCS:: HaJi@)XKHOCTh TeXHUUYeCKUX CUCTEM W TeXHOTeHHbIN
puck, Cratuctiyeckasi 00paboTKa JaHHBIX-2, DKCIIePUMEeHTAa/IbHbIe UCC/Ie[OBAaHUSI U CTaTUCTUCTAYECKast
obpaboTtka pe3synbraros (I'TI03).

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

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

— OIIK-1 crnocoOHOCTBIO yUWTHIBaTb COBPEMEHHbIE TEHZEHLMW Ppa3BUTHSI TEXHUKU W
TeXHOJIOTHU B 00/1acTH obecrieueHus1 TeXxHOChepHO 6e30MacHOCTH, U3MEPUTE/TbHONW U BBIUMC/TUTETbHOM
TeXHUKH, MH()OPMALMOHHBIX TeXHOJIOTUM B CBOEM MpoQeCcCUOHATbHON JesiTe/IbHOCTY;

B pesynbrare nsyuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3HAaTh OCHOBBI METPOJIOTUM W TeXHUUECKUX HW3MepPeHUl Tpu pa3paboTke U TPOU3BO/CTBE
3JIeKTPOHHBIX CPEJCTB.

—  yMeTb [IPOBOJIUTh TEXHUYECKHE U3MepeHHsl (pr31ueCKUX BeTUUUH

— BJAaJleThb HaBbIKAMU SKCIEPUMEHTA/JIbHOTO Orpefie/ieHus XapaKTePUCTUK W [apaMeTpoB
pa3/IMYHbIX S7eKTPOHHBIX TPUOOPOB, MeToAaMu 00pabOTKM pe3yabTaTOB U OLEHKU TOTPeLIHOCTH
Vi3MepeHUN.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO11jasi TPYAOEMKOCTh [JUCIMIUIMHBI COCTaByisseT 5.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUTIAHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl

5 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 72 72
Jlekiun 36 36
[IpakTrueckue 3aHATHS 16 16
JlabopartopHbie pabOThI 20 20
CamocTositenibHast paboTta (Bcero) 72 72
OdopmiieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 20 20
ITpopaboTKa JIeKIIMOHHOTO MaTepHasa 26 26
[ToaroToBKa K mpakTUUeCKUM 3aHSITHSIM, CEMAHapam 26 26
Bcero (6e3 sk3ameHa) 144 144
IToaroroBka u ciaua 5K3amMeHa 36 36
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OO11ast TPYyJ0eMKOCTh U 180 180

3aueTHble EqvHULIBI 5.0 5.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

. . @
a
S8 | %
T S a — )
Q = = a £ 4 §
E w @ = g qg" 5 =l
Ha3BaHnus pa3ziesioB JUCLUATIIAHBI g % g § Z § § %
S f B B gz &f
c s g | me | §&¢8
I, =} S
o [t %
= = S
5 cemecTtp
1 OcHoBBI MeTpoJiorum. IlorpeiHocTH 6 2 0 8 16 | OIIK-1
V3MepeHUH.
2 O6paboTKa pe3y/bTaToOB U3MEpPEHHM. 6 8 0 8 22 | OIIK-1
3 OCHOBBI METPOJIOTAYECKOTO 4 1 4 12 21 | OIIK-1
obecrieueHusl.
4 OCHOBBI CTaHAAPTU3ALIUU U 2 1 0 8 11 | OIIK-1
cepTUdUKaLUK.
5 MeTozbl U CpeficTBa U3MEPEHUsT 18 4 16 36 74 | OIIK-1
(br3UUeCKUX BeIMUMH. ABTOMAaTH3alI[Us
H3MepeHU.
Ntoro 3a cemecTp 36 16 20 72 144
Wtoro 36 16 20 72 144

5.2. Copep)xaHue pa3/e/ioB JUCLHUILUIMHBI (10 JIEKIUAM)
CojiepskaHue pa3/enoB AUCLUIUIMH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuije 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCHATIIVH (TI0 JIEKIUSIM)

CopepykaHue paszesioB JUCLUIUIMHBI 10

Hassanus paszesnos
JIeKLISIM

Tpyn0eMKOCTb,
q
dopmupyeMble
KOMIIeTeHL[UU

5 cemecTp

D

1 OCHOBBI METPOJIOTUH. OCHOBHBIe IOHATHS, TEPMUHBI U OIIK-1
[TorpemHocT! U3MepeHuH. onpezenenus merposnorud. Cucrema
eauHUL] pr3nueckux BesnurH (PB).
Knaccugukaimy BUJ0B U3MepeHui,
MeTOo/I0B U cpeficTB uamepeHuii (CU).
OcCHOBHBIE METpPOJIOTUYeCKre
xapaktepucTiku CY. OCHOBBI TeO-pUH
norpertHocTeld. Knaccugukarys
norpewiHocTel. [IpaBuia cymMMupoBaHus

norperHocTeil. I1paBuna npezcrasieHys
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pe-3y/ibTarta u3MepeHus.

HToro

2 O6paboTKa pe3y/bTaToB
V3MepeHUH.

OO6paboTKa pe3y/bTaToOB TPSIMBIX
OIHOKPATHBIX TEXHUYECKUX W3MepeHUH.
HopmurpoBaHve 0CHOBHOU U
JIOTIOJTHUTeTbHOM norpeliHocTel CU.
OO6paboTKa pe3y/bTaTOB KOCBEHHBIX
u3MepeHuii. O6paboTka pe3y/nbTaToB
MHOTOKPaTHBIX PABHOTOUHBIX
V3MepeHUi.

Htoro

OIIK-1

3 OCHOBBI METPOJIOTUYECKOTO
obecrnieueHusl.

OCHOBHBIe IOHATHA U 3a[a4U
METPOJIOTUUECKOTO 00eCIieueHusl.
OcHoBHBIe TI0/I0KeHUsT 3akoHa PD «O6
obecrieueHNY eJUHCTBA U3MEPEHUI».
Cucrtema Bocripor3BeeHus equuanl @B
Y fepeJjayi ux pasmMepa BCem Cpe/CTBaM
V3MepeHU. DTaloHbl, BU/IbI 3Ta/IOHOB.
IToBepka u kambpoBka CU. [ToBepouHble
CXeMbl U MeTOJ VKU TTIOBEepPKH.
locymapcTBeHHBIM METPOIOTHYe CKUM
Ha/30p.

HToro

OIIK-1

4 OCHOBBI CTaHZAPTU3ALIUU U
cepTU(UKALIUU.

OcHoBHBIe no/105KeHus 3akoHa PO «O
TEeXHAYECKOM PeryIMpOBaHUN».
OCHOBHBIEe OHATUS CTaHAAPTU3ALUH.
[IpyHLMIIBI U Lie/IM CTaHJapTU3aLUK.
HanyoHnanbHasi 1 MeXXayHapogHast
cra”zaptusanus. HopmatuBHbie
JIOKYMEHTBI 110 CTaHZAapTHU3aL1K.
Ceprudukaiysi. Lenu, npuHLAIBI 1
(hopMbI MOATBEPKJ€HUSI COOTBETCTBUSI.
Cucremsl ceprudukaruu. Cxembl
cepTU(UKaLIMK.

HNToro

OIIK-1

5 Metogpl U cpefCcTBa U3MepeHUst
(bu3MUYeCcKUx BeJTMUMH.
ABTOMaTH3a1us U3MepeHUN.

O060011ieHHbIe CTPYKTYPHBIE CXEMbI
H3MepUTe/IbHBIX MPUO0-pOoB. [IpUHIUTIEI
noctpoenus udpoBbix CU. MeToab! u
CpeJ-CTBa M3MepeHUsl HarpsDKeHHs1, TOKa
Y MOLJHOCTU. VI3MepeHMe apameTpoB
terneii. iccienoBanue popMbl CUTHasIa.
Ocuunio-rpadryeckue n3MepeHusl.
W3mepeHue yacTOThl, UHTEPBAsIOB
BpeMeHH U (ha30BOro c/iBUra.
ABTomaru3aijusi u3mepeHui. H-
(hopMaLMOHHO-H3MepUTe/IbHbIe CUCTEMBI.

18

HToro

18

OIIK-1

Nroro 3a cemectp

36
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5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIUII/IMHAPHBIE CBSA3M C 00eCcneunBalIUMH (PeAbIAYIMMHI)
4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA
Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreuruBarouMu (TpeabIIyIuMUA) 1
obecrieuriBaeMbIMH (TTOC/IeAYIOLIMMU) JUCIIUTUTMHAMH TIpeJiCTaB/IeHb] B Tabuie 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBS3U

Ne pa3enoB aHHOMW AUCIUIUTAHBI, [/isT KOTOPBIX
Heo0XoIMMOo n3yueHre 00eCTieuynBaroLUuX U
HaumeHOBaHHe ANCLUIIIMH obecreunBaeMbIX JUCLUIIMH
1 2 3 4
[TpeaieCcTBYOIIME AUCLUATUIAHbI
1 Beiciiasg maTeMaTrKa + + + + +
2 MaremaTuKa + + + + +
3 dusuka-1 + + + + +
[Mocnepyrotye JUCIATITAHEI
1 Hage>KHOCTb TEXHUUECKHUX CUCTEM U
AJKHOCTD Te eCKUX CUCTe N N N N N

TeXHOTeHHBIM PUCK
2 CrarucTrueckasi o0OpaboTka JaHHBIX-2 + +
3 DKcIriepyuMeHTabHbIe UCCIe0BaHus U
CTaTUCTHUCTHUECKast 00paboTKa pe3y/ibTaToB + + +
(TTIO3)

5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHUH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITIETEHLUH, (OPMUDPYEMBIX TIPU W3yueHUM [JUCLIMIUIMHBI, U BUOB 3aHATHH
npe/icTaB/ieHo B Tabsurie 5.4

Tabmua 5.4 — CooTBeTCTBHE KOMIIETeHLMH W BUJIOB 3aHSATHM, (QOPMHUDYeMbIX TpU HU3yueHUU
TUCLIUTIIAHEI
Bubl 3aHaTHIM
. - =
= = o
~ =) o O
& S 5
= jus ) 2
= T =y =
an ~ M ol
[<P) (9} <9} T
E = = 3 = @®opMbl KOHTPOJISI
= Z S = 5
QL o )]
=) = = = =
N4 = < S
E =9 &
% o o
3, =] =
=) = 5
O
OIIK-1 + + + + KonTtposbHasi pabora,
Jk3aMeH, OTueT 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX

6. InTepaKkTUBHBIE MeTOAbI M (OpMBI OpraHu3aIuy 00yyeHHs
He npenycmotpeno PYII

7. JIabopaTopHbie padoThI
HanmeHoBaHue 1abopaTopHbIx paboT rpuBesieHo B Tabmmie 7.1.
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Tabmuua 7. 1 — HaumeHoBaHue 1abopaTopHbIX pabot

3 <]
& Z E
Q ==
Z 5
(<5}
Ha3Banus pa3enoB HaumeHoBaHuMe 1abopaTopHBIX paboT s 2 &
o S E
S 8 =
2 o 2
= S
5 cemecTp
3 OCHOBBI METPOJIOTHYECKOTO [ToBepka cpe/iCTB U3MepeHul OIlK-1
obecrieueHusl. ViToro 4
5 MeTozibl U CpeicTBa U3MEPEHUSsT IIpumeHneHMe 371EKTPOHHOTO OITK-1
(bur3MUeCcKUX BeJTMUKH. ocuusiorpada st uccieoBaHUs
ABTOMaTHU3a1Msi U3MEpPEeHUH. 3/1eKTPUUECKUX CUTHAJIOB.
V3mepeHue napameTpoB 3/1€KTpUUe CKUX 4
Ljerieii pe30HaHCHBIMUA MeTOZIAMH.
N3mepeHue CONPOTUB/IEHUN Ha 4
TTOCTOSTHHOM TOKe.
Nccnenosanue BosibTMETpaA C BpeMs- 4
HUMIY/IbCHBIM MpeoOpa3oBaHueM
Ntoro 16
Wroro 3a cemecTp 20
8. [TpakTUueckue 3aHATHS (CeMHUHAPHI)
HanmeHoBaHMe TIpaKTUUeCKUX 3aHSITHH (CeMUHApOB) TIpUBeieHo B Tabsuie 8.1.
Tabmuia 8. 1 — HanMmeHoBaHMe MPaKTHYeCKUX 3aHATUMN (CeMUHApPOB)
. <]
& ZE
g S =
HaumeHoBaHMe NIpakTUUe CKUX 3aHATUN = >
HasBanus pasgenos s e &
(cemuHapoB) g S g
S 8 =
2 o S
= S
5 cemecCTp
1 OCHOBBI METPOJIOTUH. MeTo/ b1 U3MepeHuil. MeToauuecKre 2 OIlK-1
[TorpewmHocT! M3MepeHuH. CUCTeMaTH4eCKue MOrPelHOCTH.
BBeneHue normpasok.
Nroro 2
2 O6paboTKa pe3y/bTaToB [TpaBrIa CyMMHPOBaHHs TIOTPEIIHOCTEN. 8 OIIK-1
V3MepeHUi. [TorpemHoCTH CpeACTB U3MepEeHU.
OO6paboTKa pe3y/bTaToOB TPSIMBIX
OJHOKpaTHbIX U3MepeHui.CinyyaiiHble
norperrHocTi. O6paboTKa pe3ynbTaToB
MHOTOKDPAaTHBIX PABHOTOYHBIX
n3mepenunii. O6paboTka pe3ysibTaToB
KOCBEHHbIX U3MepeHUH.
Nroro 8
3 OCHOBBI MeTPOJIOTHYE CKOTO Cdepsi 'POEU, dhopmbl 'POEN. OIIK-1
obecrieueHusl. locynapcTBeHHbBIN MeTPOIOruyeCKUi
HaZI30p.
Nroro 1
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4 OCHOBBI CTaHAapTU3ALUNA U OCHOBBI CTaHJAPTHU3ALIUU U 1 OIIK-1
cepTU(UKALIMY. MOATBepP K eHUsI COOTBeTCTBUS.

Nroro 1
5 Metogp! 4 cpefcTBa U3MepeHus LudpoBbie uamepuTebLHbIE 4 OIIK-1
(bu13MUeCcKUX BeJMUKH. nipubopsL. Lindposeie 3anmomuHaro1e
ABTOMaTHU3aLMs1 U3MEPEHHUH. ocuusorpadsl, aHaIM3aTophbl CIIEKTpa.

Wtoro 4
Nroro 3a cemecTp 16

9. CamocrosiTesibHast paboTa
Buibl camocTosiTes1bHOM paboThl, TPYZA0EMKOCTh 1 (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHbl B

tabmure 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabO0ThI, TPYI0EMKOCTb M (hOpMHUPYEMbIe KOMITETEHITHH
) L 5
B L <
S 32
Buabl camocTosTenbHOM = > U
Ha3saHus paszenos 5 = =T @DopMBI KOHTPOJIA
paboThI s s g
S g =
A S 2
= S}
5 cemecCTp
1 OcHoBel MeTposiorun. | [loaroroska K 4 |OIIK-1 Orpoc Ha 3aHATHSAX,
ITorpermHocTH MPaKTUYECKUM 3aHSATUSIM, JK3aMeH
V3MepeHUH. ceMuHapaMm
ITpopaboTKa /eKLIMOHHOTO 4
Marepuasa
Ntoro
2 O6pabotka pe3ynbratoB |[loaroroBKa K OITK-1 KoHTposbHas pabora,
V3MepeHUH. MPaKTUUeCKUM 3aHSATHSM, Omnpoc Ha 3aHATUSIX,
ceMHHapam JK3aMeH
ITpopaboTKa /IeKLIMOHHOTO 4
Marepuasna
Utoro 8
3 OCHOBBI [ToaroroBka K OIIK-1 Ornpoc Ha 3aHATUSIX,
METPOJIOTUYeCKOT0 MPaKTUUeCKUM 3aHSTHSIM, Ortuet 1o n1abopaTopHOi
obecrieueHusl. ceMHHapaMm pabore, DK3ameH
ITpopaboTKa JIeKIMOHHOTO 4
Marepuasna
OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
Wtoro 12
4 OCHOBBI [ToaroroBka K 4 |OIIK-1 Oripoc Ha 3aHATHSAX,
CTaHJapTU3aLvy U MpaKTUYe CKUM 3aHATUSM, OK3aMeH
cepTU(UKaLUK. ceMuHapam
[TpopaboTKa JIeKLIMOHHOTO 4
Marepuasa
WToro 8
5 Metopp! 1 cpefcTBa ITogroroBka K 10 |OIIK-1 Ornpoc Ha 3aHATUSIX,
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v3MepeHust PU3NUeCKUX | MPAKTUUeCKAM 3aHSITUSIM, Ortuet 1o 1abopaTopHO
Be/TMUMH. ABTOMAaTH3alUsl | CEMUHapam pabore, Dk3ameH
M3MEPEHHH. ITpopaboTKa JIeKIOHHOTO 10

Marepuasa

OdopmreHue O0TUETOB T10 4

nabopatopHbIM paboTam

OdopmreHrie 0TUETOB 110 4

nabopaTopHbIM paboTam

OdopmeHre O0TUETOB T10 4

naboparopHbIM paboTam

OdopmreHue 0TUETOB T10 4

naboparopHbIM paboTam

Ntoro 36
Wtoro 3a cemecTp 72

IToaroroBka u caua 36 JK3aMeH

9K3aMeHa
Utoro 108

10. KypcoBasi pabora (nmpoekT)

He nipenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OLl€HKH YCII€eBdA€MOCTH CTYAE€HTOB

11.1. ban/bHBIE OLeHKH /ISl 3/IeMEHTOB KOHTPOJIS
Tabsuria 11.1 — BautbHbBIE OLEHKH [I7Is1 37IEMEHTOB KOHTPOJIS

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OnemMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6ant 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
5 cemecTtp
KonTtponbHast paboTta 10 10 10 30
Onpoc Ha 3aHATUSIX 5 5 5 15
Ortuert 1o ysabopaTopHOi 10 15 25
pabote
WToro makcumym 3a 15 25 30 70
TIepUOZ,
JK3aMeH 30
Hapacrarorym utorom 15 40 70 100
11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKM 3a KOHTPOJIbHBIE TOUKHU TIpeZiCTaB/eH B Tabmuie 11.2.
Tabsura 11. 2 — TTepecueT 6a/i/IOB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
basnnbl Ha 1aTy KOHTPOIBHOM TOYKH Orenka
> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 10 89% OT MakCcHMMaabHOW CyMMBbI OasioB Ha aary KT 4
Ot 60% 1o 69% oT MakcuMasbHOM cymMMbI OansioB Ha gaty KT 3
< 60% oT MakcuUMaJIbHOM cymMMbI OasiioB Ha Aary KT 2
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11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXXYHApOAHYIO OLIEHKY TpeJcTaB/ieH B Tabmuie
11.3.

Tabmuna 11. 3 — ITepecueT cyMMbI 6a/JIOB B TPAJULIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yaoBnieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTEIHO) (He Hike 60 6asoB F (HeyzmoB1eTBOpPUTEJILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJHOHHOE 00ecrieyeHHe AUCIUILIMHBI

12.1. OcHoBHas 1uTEepaTrypa
1. [Mummapes B.FO. TexHuueckne u3MepeHusi W TpuOOpel: yueOHWK [J7s By3oB /B.IO.
[Mummapes. - M.: Akagemus, 2010. - 384 c. : un. (Hamuuue B 6ubmoreke TYCYP - 11 3K3.)
2. Oryanko B.®. Metponorusi, crangapTu3anus U ceptudukauus: Yueb. mocobue. — Tomck:
ToMCKUIH MeXXBY30BCKUH 1[eHTP AMCTAaHIIMOHHOTO obpa3oBanus, 2010. — 208c. (Hamuuue B O6UbOMMOTEKE
TYCYP - 61 3k3.)

12.2. lono/siHuTe/IbHAA IUTepaTypa

1. O3pactoB B.E., Cuzgopos F0.K., Otuanko B.®. V3mepurenbHas TeXHUKA U JaTUUKHU: YdeOHOe
nocobue. — Tomck: TMLO, 1999-178 c. (Hamuune B 6ubmoreke TYCYP - 58 3k3.)

2. JlepummHa E.C., HoBuukwuii I1.B. OnekTpuueckue wusMepeHUs1 (PU3NUECKUX BeJUUHH
(u3mepuTenbHele Tipeobpa3oBares) — JI.: Dnekrpoarommsgar, 1983.-320 c.. (Hammuue B OMOIMOTEKe
TYCYP - 16 3k3.)

3. U3mepeHue sn1eKTpuyecKux U Hessekrpuueckux sennuud/ Ilox pen. H.H.Esruxuesa. — M.:
Oueproaromu3zgat, 1990. -349 c. (Hanuuue B 6ubmoteke TYCYP - 32 3k3.)

4. Bwrne6 I'. [JaTuuku: YCTpOKCTBO U npuMeHeHHe.- M.:M3a-Bo «Mup», 1989.- 200 c. (Hammuue
B bubmioteke TYCYP - 3 3k3.)

5. CormpsbkeHre JaTUYMKOB U YCTPOMCTB BBOJA AaHHbIX ¢ KoMmIbioTepamu IBM PC: [lep. c aHr. /
ITog pen. Y. TomkuHca, k. Ya6ctepa — M.: Mup, 1992. — 589 c. (Hamuune B 6ubmoreke TYCYP - 5
9K3.)

6. Metponorus, cTaHapTU3aLys, CepTUPUKALIMSA U 37IeKTpOU3MepUTe/bHasl TeXHUKa: YdyeOHoe
nocobue/ K.K. Kum, I"H. Anncumos, B.}FO. Bap6aposuu, B.5. JlutBuxos. — CIIB.: ITutep, 2006. — 368 c.:
un. (Hamuuue B 6ubmoreke TYCYP - 50 3K3.)

12.3 YuebHo-MeTOogMUeCKHE T0CO0HS

12.3.1. Obsa3arenbHBbIE YUeOHO-MeTOHYEeCKHe MoCco0ust
1. Otuanko B.®. YuebGHO-MeTOmMUeCKWi KOMIUIEKT (yueOHbIE MeTOJUUECKHe MOCOOus 1o
MPaKTUYECKUM 3aHSTHSIM, TI0 CAaMOCTOATE/IbHOM paboTe CTy[eHTOB, Mo JabopaTtopHbiM paboTam) Mo
mucturinae UTull . — Tomck: 2012, [SnekTpoHHBINM pecypc]. - http://new.kcup.tusur.ru/library/umk-
metrologija-standartizacija-i-sertifikacija-fet

12.3.2 YyeGHo-MeTOAMYeCKHE I0CO0OUS /IS JTUL] C OTPAaHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA
YuebHO-MeTOANYeCKe MaTepHabl [jisi CAaMOCTOSTeNIbHOW M ayJUTOPHOM paboThl 00yUarom[uxcst
W3 YuC/la WUHBaIW/JO0B IPefOCTaB/IsOTCA B (hopMax, aZlanTUPOBAHHBIX K OFPaHUYEHUSIM UX 3/l0POBbSl U
BOCTIpUSITUS MHGOPMaLIMK.
Jis M1 ¢ HapylleHUsIMHM 3peHHUs:
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- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TMleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ALy ¢ HApyIIeHUsIMM C/TyXa:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TevatHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMH OTIOPHO-ABUIaTe/IbHOTrO anmnapara:
— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;

- B TeuaTHoi (opme.

12.4. bBa3bl JaHHBIX, TH)OPMAIMOHHO-CMIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
NMporpaMMHoe odecrneyeHue
1. OG6pa3oBarenbhbii  mopran  yHuBepcureta  (http://lib/tusur.ru,  http://edu/tusur.ru),
3/1eKTPOHHbIe UH(HOPMAaLIMOHHO-CTIPaBoUYHbIe pecypchl Kadenpsl KCYTI

13. Marepua/ibHO-TeXHHYECKOe o0ecreuyeHre JUCIHIUTHHBI
13.1. O01ue TpedoOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. Marepua/ibHO-TEXHUYECKOe 00ecrieueHue /IS JIeKIIMOHHbBIX 3aHATHI
[t poBe/ieHus1 3aHATHN JIEKLMOHHOTO TUIA, TPYMIMOBLIX W WHAWBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi ¥ TPOMEXYTOUHOM aTTeCTallud UCIIO/b3yeTcs yueOHast ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIOuHbIX MeCT He MeHee 22-24, 060py0BaHHast JOCKOM 1 CTaH/IapTHOM yueOHOW Mebesbio.

13.1.2. MaTepHa/IbHO-TEXHUYECKOe 00ecreueHne 1A NPAKTHUeCKHX 3aHATHH
O6opyzoBaHue 1abopaTopyy METPOJIOTUU U U3MepUTeTbHON TexHUKHU (aya. 212¢.).

13.1.3. Marepua/ibHO-TEXHUUYECKOe o0ecreueHue /i1 J1adD0paTopHbBIX padoT
O6opyznoBanye 1abopaTopuy MeTPOJIOTHY Y U3MepPHUTeNbHOW TeXHUKY (aya. 212d.).

13.1.4. MaTepua/IbHO-TeEXHHYECKOe obecrieueHue /ijisi CaMoCTOSITe/IbHOW PadoThI
O6opyzoBaHue 1abopaTopyy METPOJIOTUU U U3MepUTeTbHOM TexHUKHU (aya. 212¢.).

13.2. Marepua/bHO-TeEXHHYECKOe o0ecnedyeHne JUCIMITIMHBI /I/Is JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3[{0POBbS

OcBoenue qucHUIIIMHBI ujamu ¢ OB3 oCylecTBIsSe€TCS C UCIMOB30BaHUEM CPeJICTB 00yJYeHust
00I11ero U CrelUaabHOTO Ha3HAUeHMS.

[lpu oOyyeHWM CTyIE€HTOB C HapPyILIeHUSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
3BYKOYCH/IMBalOLLleld anmaparypbl, MYJbTUMEAUNHBIX CPEeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/mepesiaul yueOHoH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapyIIeHUsIMHU CJTyXa,
MOOW/ILHOM CHCTeMbl OOy4eHWs [jiss CTYJEHTOB C WHBaIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CHCTeMbl. YueOHasi ayAMTOpHs, B KOTOPOW 00y4yarOTCsS CTYZeHTbl C HapylleHHeM ciiyxa, ob6opymoBaHa
KOMIBIOTEDHOW TEeXHUKOM, ayJJMOTeXHUKOW, BUAEOTEeXHUKOW, S7IeKTPOHHOW [OCKOW, MY/JIbTUMeOUNHOMN
CUCTEMO.

[Tpu oOyuyeHUM CTYAEHTOB C HAPYIIeHUSIMH 3PEHHSMH T[IpeJyCMOTPEHO WCII0/b30BaHle B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/la7leHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlaliZia Ha SKpaHe) NPy TOMOLLY BU/le0yBeTnunTesiel /sl yla/JleHHOTO TTPOCMOTpa.

[Tpu o0yyeHHH CTYIEHTOB C HApyILIeHHUSIMH ONMOPHO-JBUraTe/IbHOrO ammapara HCIOIb3yHTCsS
asnbTepHaTHMBHbIE YCTPOMCTBA BBOJA UH(OpPMALMM U [Ipyryde TexXHUYecKUe CpeJCTBa IpueMa/repeauu
yueOHOUM MHGbOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylIeHWSMU OTMOPHO-ABUraTeTbHOTO
arrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBAIUJHOCTBIO.

14. ®oHJ OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEACTB M METOANUYECKHE PeKOMeH/Jal[uH
@OH/, OLIEHOUHBIX CPEeACTB U THUIIOBble KOHTDOJIbHBbIE 3a/laHUsl, WCIOJIb3yeMble [Jis OLIeHKHU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIU TMpU TpOBeJeHUN
TeKyIIlel, TTPOMe>KyTOUHOM aTTeCTal[|H 10 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K pabodeil iporpaMMe.
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14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJ/IfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH

30pOBbA

,Z[J'IH CTyJeHTOB C HWHBAJIMJHOCTBIO IMPeAYyCMOTPEHbI MOOIIO/IHHUTE/IbHbI€ OIl€éHOYHbIe CpeaCTBa,
rnepeyveHb KOTOPBIX YKd3dH B Ta6111/1ue.

Tab6smna 14 — JlonoTHUTE/TbHBIE CPeCTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kateropuu cTyzieHTOB

Bu/ibl IOTIO/THUTETBHBIX O1[@eHOUHBIX
Cpe/iCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUst

C Hapy1lieHUsAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/TbHbBIE
paboThI, BOTIPOCHI K 3aYeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO NTMCbMEHHas!
NIpOBepKa

C HapylieHusIMuU
3peHus

CobecezioBaHue 110 BOIIPOCaM K 3auerTy,
OIpOC M0 TepMUHAM

[TpeumyliieCTBEeHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHUAMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosATe/IbHbIe PabO0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHuyeHUsIMU 110
o01ieMe TUIUHCKUM
MOKa3aHUsIM

TecCTbl, NMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJ/IbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/IaMU, UCXOZS U3 COCTOSIHUS
o0yuarolrierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguueckHe peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMU
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B MeyaTHOU (hopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHusl BCIYX;
TIpe/ioCTaBIeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTyneHTaM C WHBA/JIMIHOCTBIO YBe/IMUMBAeTCs BpeMsi Ha TOJATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [I1s1 TakKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs] OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMIIBIOTEDE;
HabOp OTBETOB C MCI0/Ib30BaHUEM YC/IyT aCCUCTEHTa;
TnpeJicTaB/ieHre OTBETOB YCTHO.

I[Tpouienypa orjeHMBAaHUSI pe3y/IbTaTOB O0yuYeHHs] MHBAIWZOB T0 JUCLIMIUIMHE TpefyCMaTpyBaeT
rpefj0CTaB/ieHre uHGopMaluu B (opMax, aZjalTHPOBAHHBIX K OFPaHUYeHUSM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

I[J'lﬂ JIMI] C HAPYII€HUAMMH 3PEHUA:

B (hopMe 371eKTPOHHOTO [JOKYMEHTa;
B IleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

Jinisi iuL ¢ HapyLIeHUusIMM cjIyxa:

B (hopMe 3/71eKTPOHHOTO [JOKYMEHTa;
B reuatHo opme.

I[J'IH JINIY C HAPYII€HHUAMH OIIOPHO-ABUI'ATE€/IBHOI0 arrdpdra:

B (hopMe 3/IEKTPOHHOTO JOKYMEHTa;
B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /1/1s1 00YUArOIUXCSI C MHBAJIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHHUsT MOXKET ITPOBOJJUTHCS B HECKOJ/ILKO 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 2015 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
3aHSITHS;

* JlaboparopHbie
paboThi;

* Jlekuuuy;

* CamocTrosTesbHas
pabora;

 IlpakTuueckue
3aHSITHS;

* JlaboparopHsbie
paboThI;

* Jlekuuu;

* CamocTrosiTe/ibHas
pabora;

* JlaboparopHble
paboThi;

* (CamocTrodTenbHas
paborta;

Wcnons3yemblie
CpeJCTBa
OLIeHUBaHUs

* KouTtposbHas pabora;
* Ortyet no
naboparopHoii paborTe;

* Oripoc Ha 3aHATHSX;

* KourposneHas pabora;
* Otyer no
naboparopHoii pabore;

* Omnpoc Ha 3aHATHUSAX;

* Otuet no
naboparopHoii pabore;
* OK3aMeH;

e DK3aMeH; * 3DK3aMeH;
dopMyIMpOBKa MoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabsure 4.
Tabnuiia 4 — IToka3aTesu ¥ KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagets
OrmuHo * AHanu3upyer CBSI3U * Jlerko npumeHsieT * CriocobeH pyKOBOAUTh

(BBICOKHMI YPOBEHbD)

MeX/ly pa3/IMYHbIMU
TIOHATUSIMU METPOJIOTUN
Y TEXHUYEeCKUX
Vi3MepeHUl;

* 3HaeT OCHOBHbIE
MeTO/Ibl U3MepeHUM
PasMUUHBIX (PH3UUeCKUX
BEJIMYMH U YCTPOUCTBO
COBpEMEHHBIX CPe/ICTB
V3MepeHUs.;

YCBOEHHBIN MaTepuas, B
TOM UHCJIe JIJIST PeIIeHUsT
HETPUBUAJIbHBIX
V3MepUTe/IbHBIX 3a/iay.;

» CB00O0aHO MpUMeHsieT
METO/IbI PellieHUs 3a/ay B
HE3HAKOMBIX CHUTYallUsX.;
* I'pamMOTHO BBIOMpaeT
MeTOZIbl U Cpe/iCTBa
v3MepeHus [ijist
9KCTIepUMeHTaTbHbIX
UCTILITAaHUH,
CaMOCTOSITe/IbHO
TIPOBOZUT
V3MepUTe/TbHbIN
9KCIePUMEHT.;

MeXXIWCLUTTMHAPHOW
KOMaH/I0H. ;

* YBepeHHO Brajieer
HaBbIKAMU U3MepeHun
Pa3MUUHBIX (U3NYECKUX
BeJIMUMH, HaBbIKaMU
WCITI0/Tb30BaHMSI CJIOJKHBIX
CpeJCTB U3MepeHust JJis
TpOBeJeHUs
JKCTIepUMeHTaIbHbIX
UCIIbITaHUM.

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

Xopotiio (6a30BbIit
YPOBEHD)

* [loHuMMaeT CBs3U
MeXX/ly Pa3/IMuHbIMU
MOHATUSIMA METPOJIOTUU
U TeXHUYeCKUX
V3MepeHuii;;

* TIpuMeHsIeT MEeTO/BI
pelleHus 3a7a4 B
HEe3HAKOMBIX CUTYal[HsIX.;
* BriOupaeT MeTozbI U
CpeZiCTBa U3MepeHus JJisi

* Biageer HaBbIKaMU
HM3MepPeHUN pa3/InuHbIX
(hY3rueCcKUX BeJUUUH U
CTaH/|apTHBIMU
MeTo/iaMu 06paboTKU
pe3y/bTaToB M3MepeHUl.;
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* Hwmeer ripe/cTaBieHye | SKCIIEPUMEHTaIbHBIX
0 MeToflax U3MepeHuit WCTIBITaHUM, IPOBOJIUT
pas/IUuUHbLIX GU3MUYECKUX | M3MEPUTE/bHBIN
Be/IMUMH U YCTPOWCTBE 9KCIIEePUMEHT. ;

COBPEMEHHBIX CPe/ICTB
W3MepeHwUs..;

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

0 YTBepP K eHHOM

HU3MepeHud B

MOBLIIIEHUA
KBa/MM(pUKaLMK.;
YI0BIETBOPUTE/IbH | ¢ 3HaeT OCHOBHbIE * [TloaroraBnvBaet * [IprmeHsieT HaBbIKH
0 (TIOpOroBeIi TIOHSITHUSL METPOJIOTUU U HeoOxoauMYyto 6asy TIPOBeJieHUs] U3MepeHui
YPOBEHb) TeXHUYeCKUxX Cpe/ICTB U3MepeHU /15 pas/InuHbIMU CpeCcTBaMU
Vi3MepeHul; TIPOBe/IeHNs U3MepeHur | W3MepeHMs IpU
* TIpexacraBsnsieT CBOU TI0 YTBEP>KJ,eHHOU 3KCIepUMeHTaIbHbIX
JerCTBUS NIpU MeTOUKe.; UCIBITAaHUAX,
BBLITIOJIHEHWH M3MepeHuii | ¢ Vcmonb3yeT cpeacteo | OOpaGarbiBaet

pe3y/ibTaThl U3MepeHU B

METO/UKE.; COOTBETCTBUU C COOTBETCTBUM C
YTBEPKIeHHbIMU MeTOAUKAMU
MeTO[UKaMH BbITIOJTHEHUST
BBITIO/THEHUS V3MepeHMuil.;
H3MepeHU.;

AedATe/IbHOCTH, XadpPaKTePHU3YIOIUX STallbl

3 TunoBble KOHTPO/IbHbIE 3a/{aHUA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/Bb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHH, HaBBbIKOB W (W/IM) OIbITa

O6p330B8T€J'IbHOﬁ MporpamMmmsl, B CjieAyroiiemM COCTaBe.

MeTpOJIOTHYUe CKHe
MOTPeLHOCTeN.
M3MepeHusl.

XapaKTepUCTHKU
[IpaBuna CyMMHpOBaHHS TOTPELIHOCTEH.

3.1 TembI ONIPOCOB HA 3aHATHUAX
— OCHOBHbBIE TIOHSITUSI, TEDMUHBI U OrpefiesieHUss MeTpojioruu. Cuctema equHUL] (PU3NYECKUX
BemurH (PB). Knaccudukaiym BUOB u3MepeHuii, MeToJjoB U cpeAcTtB usmepenuit (C1). OcHoBHbIe

CH. OcHOBBI

Teo-puur

TIOTPeIITHOCTE.
[lpaBuna rmipeAcTaBieHUst pe-3y/abTaTa

(opmMHpOBaHUsl KOMIIeTEHLIMH B TpoOLlecCe OCBOEHUS

Knaccudukaiiys

— (OO0paboTka pe3y/nbTaTOB TPSIMBIX OJHOKPATHBIX TEXHUUECKUX H3MepeHui. HopmwupoBaHue
OCHOBHOW W [OMO/IHUTe/NbHON TorpertHocTeir CH. OOpaboTka pe3y/bTaToB KOCBEHHBIX W3MepPeHU.
O6paboTKa pe3y/bTaTOB MHOTOKPAaTHBIX PABHOTOUHBIX U3MEPEHHA.

— OCHOBHbIE TIOHSATHS U 3a[]aull METPOJIOTHUYeCcKoro obecreueHus. OCHOBHbBIE TIOTIOXKEHHSI 3aKOHA
P® «O06 obecrieueHnn eguHCTBA M3MepeHHi». CucteMa Bocrpou3BeeHus equnaul] @B u mepesaun ux
pasMepa BCeM CpeJCTBaM U3MepeHWM. JTasnoHbl, BHAbI 3TasioHOB. [loBepka u KambpoBka CU.
[ToBepouHbIe cxeMbl U METOAUKY TIOBepKU. [0CynapcTBeHHbINM METPOIOrvUueCKUl HaJ30p.

— OcHOBHBIE TI0/IOKeHUSI 3aKOHa P® «O TeXHUUYeCKOM peryaupoBaHUN». OCHOBHbBbIE TTOHATHS

CTaH/lapTU3aLUM.

[IpyHIMOBL U

Lenu

CTaHOapTHU3alHuK.

HaumoHaneHast u

MeXX/[yHapoZiHasi

cTa”zapTu3anus. HopmatvBHbIe JOKYMeHThI N0 cTaHzapTu3auuu. Ceprudukanus. Llenu, npuHLUNGEL 1
(opmbI oATBEpKAeHUs COOTBeTCTBUS. CrcTeMbl cepTUdUKalui. CxeMbl CepTHU(hUKALN.
— OO6o0b1ieHHbIe CTPYKTYpHBIE CXeMbl HM3MepUTe/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. l3mepenue
4yacToThbl, MHTEPBA/JIOB BpeMeHU U (pa30BOro cpura. ABTomarusalys usMepeHuid. VH-popmariioHHO-
V3MepUTe/IbHbIe CUCTEMBI.

CornacoBaHa Ha noprane Ne 14405 16



3.2 DK3aMeHaLOHHbIe BOIIPOCHI

— 1. Knaccudukaiusi BUIoOB usMepeHuil. 2. MeToabl u3MepeHUi (QU3MUeCcKuX BeUUWH. 3.
Knaccudukauus cpegcts usmepenuii (C1). Xapakrepuctuku CU. 4. Knaccudukaiiusi morpemHocTei. 5.
CucremaTrueckuie TOTPEIIHOCTH, OOHapy)kKeHHe, MeToAbl MCKmoueHus. 6. CiydaliHble TOTPELIHOCTH.
3akoHbl pacrpefie/ieHusi, TO4yeuHble OLeHKA. 7. OLEHKA UWC/IOBbIX XapaKTepUCTUK CIy4YailHbIX
norpemtHocTet. OmnpefeneHue TpaHUL] [JOBEPUTE/ILHOIO WHTEpBaja C/y4alHbIX TMOTPeIIHOCTel. 8.
[TorpelrHocTH CpeACTB HW3MepeHWM, uX HopMmupoBaHue. Knaccel TouHoctu CU. 9. PesynbraT u
TIOTPEITHOCTH  KOCBeHHBbIX u3MepeHwid. 10. OOpaboTKa pe3y/ibTaTOB TIPSIMBIX  MHOTOKPATHBIX
PaBHOTOYHBIX H3MepeHuil. 11. IlpaBuia CyMMHMpOBaHMSI TOTPELIHOCTEN (HEMCK/IIOUeHHble OCTaTKH
CUCTeMaTH-YeCKUX NOrpeLHOCTel, CayvyalHble MOrPelHOCTH U uX coueTanue). 12. TIpaBua okpyrieHus
TIOTPELIHOCTY U 3alyCu pe3ysbTara u3MepeHUs. PopMbl TpeJ-CTaB/eHUsl pe3y/bTaTOB W3MepPeHH C
yuetoM morpemntHocteid. 13. ObecrieueHre eAWHCTBA W TOYHOCTH W3MepeHWH. OCHOBHBIE TIOJIOXKEHUS
3ak0oHa P® «O6 obecrnieueHWM eAWHCTBA M3MepeHui». 14. T'ocymapcTBeHHasl cUcTeMa obecrieueHust
equHcTBa u3Mmepenwii (I'CU). 15. Tlonstue wmetponoruueckoro obecrieuenuss (MO). TIpaBoBble,
OpraHu3aIoHHbIe, Ha-yuHble W TeXxHUUYecKre ocHoBbl MO. 16. Buasl u cogepskanve pabor mo MO.
®yHKLMM (pefiepanbHOTO areHTCTBA [0 MeTPOJIO-THH, CTaHapTU3aLuu U ceptudukanmu (Poccranzapra).
17. TocynapCTBeHHBIM MeTPOJOrMYeCKU KOHTpPO/b. 18. ATTecTalusi, TIoBepKa ¥ KaJuOpOBKa Cpe/CTB
vsmepeHus. 19. Otanonsbl U noBepouHble cxembl 20. Llenyv v npuHOUIILI cTaHAapTusauuu. 21. Buasl u
MeToAbl CTaHfapTu3aluu. 22. Kareropyuu v BuAbl cTaHAapToB 23. TexHWYeCcKue W OpraHu3alMOHHbIe
OCHOBBI, I1IeTU W 3a7laud ceprtudukarmu. 24. Buabl ceptudukaiuu. OcobeHHOCTH cepTH(UKALIN
CJIOKHBIX TeXHUUeCKuXx cuctem. 25. CxeMbl ceptudukaimu 26. DyIeKTpo-MeXaHHUYecKre IpubopbI
HerocpeCcTBeHHOro orcueta. OOIye uYepThl, TIPEUMYIIIECTBA U HeNOCTaTKu 27. Buabl W3MepsieMbIX
HarnpsbkeHUM. VX B3auMocBsi3b. 28. KommeHcaTop NMOCTOSSHHOTO TOKa. 29. D/IeKTPOHHBbIE aHaJ/IOTOBbIe
BO/IbTMeTphI. OOIye cxembl, TipeuMyiecTBa ¥ Hegoctatkd. 30. [leTeKTop aMIUTUTYJHOTO 3HauyeHHUs C
rapa’sijieJibHbIM BK/IFOUEHHEM AMoAa (C 3aKpbIThIM BXogoM). 31. VIHTerpaabHbIN JeTeKTOp aMIIUTYAHOTO
3HaueHus. 32. JleTeKTop CpefjHeKBaJpaTUuyeCKoro 3HaueHus. 33. [leTeKTop CpeJHeBbIIPSIMIEHHOIO
3HaueHWs. TepMmosnieKTpruyeckoe Tipeobpa3oBaHue CpeJHEKBapaTUyeckoro 3HaueHus. 34. OO6igue
cBefieHUs1 O 1[M(POBLIX BOJILTMETPAX — TUIIOBble CTPYKTYpPhl, MPeMMYyIlleCTBa U He-A0CTaTKH, TUTIOBOU
Ksacc ToyHoctu. 35. LlndpoBoii BosbTMETP Mopa3psiiHOro ypaBHOBellBaHus 36. LludpoBoii BonbT™MeTp
C BpeMsI-UMITy/IbCHbIM TipeoOpa3oBaHueM 37. LlndpoBoii BoMbTMETP C ABOWHBIM MHTErpupoBaHueM 38.
[udpo-aHanoroselii mpeodbpaszoBaresb 39. AHanoroBo-LudpoBoii rmpeobpa3oBaTesib MOCIe[0BaTeTHHOTO
petictBuss 40. AmnHasoroBo-um¢poBoii npeobpa3oBarenib TMapasuienibHOrO AedictBus 41. AHamoroso-
1M poBoi 1peoOpa3oBaTe/ib KOMOMHUPOBAHHOTO JelicTBUs 42. V3mepenue Toka. 43. OO6Iue cBeseHuUs
00 ocousuiorpadax — KaacCUUKaLHs, TUITOBbIe METPOJIOTMYeCKUe Xa-paKTepPUCTUKH, TIpUMeHeHue. 44.
CrpyKTypa yHUBepcanbHoro ocriiorpada. 45. CKopocTHbIe ¥ CTPOOOCKOIYecKre ocruiiorpadsl. 46.
LindppoBeie ¥ KomMOHHMpPOBaHHBIe ocuuwiorpadel. 47. IIpubopbl guckpeTHoro cueta. OCHOBHBIE
MeTpOJIOTHUeCKre XapakTepucTuku. Obmactu mpuMeHeHusi. 48. V3MepeHre aKTUBHBIX COTIPOTHBJ/IEHUM
KOCBEHHbIM MeTO[IOM. 49. VI3mepeHre aKTUBHBIX COMNPOTHBIEHUM MOCTOBbIM MeToZoM. 50. M3mepeHue
peaKTHBHBIX I1apaMeTpPOB Pe30HaHCHBIM MeTo[OM. 51. V3MepeHre peakTUBHBIX [1apaMeTPOB MeTOOM
JVCKPETHOI'O CyeTa.

3.3 TeMBbI KOHTPO/IbHBIX PadoT
— 1). TorpemHocTy cpeactB wusMepeHuid. 2). CiyuaiiHble morpemHoct 3). O6paboTka
pe3y/bTaTOB MHOTOKPATHBIX PAaBHOTOUHBIX M3MepeHHii. 4). O6paboTka KOCBEHHBIX N3MepeHHi.

3.4 TemblI 1a00paToOpHBIX padoT
— IIpuMeHeHue 3/1eKTPOHHOIO OCLW/IOrpada AJist UCc/ie0BaHUs 1eKTPUUeCKUX CUTHAOB.
— l3mepeHue napaMeTpOB 3/71eKTPUUECKHUX Liellel pe30HaHCHBIMU MeTOZlaMHu.
— M3mepenue conpoTUB/IeHNI Ha IOCTOSSHHOM TOKe.
— HWccnenoBaHre BobTMeTpa C BpeMsi-UMITY/IbCHBIM Ipeobpa3oBaHreM
— IloBepka cpesCcTB M3MepeHU

4 MeToanuecKue Marepuasibl
[nst obecrieueHus: npotiecca oOyueHMst U pelleHuUs 3afiau 0Oy4yeHUs! UCIOb3YHOTCSl CeAyHolue
MaTepuarlbl:
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— MeToJuuYecKhe Marepuasbl, ONpe/ie/sioliye IpoLeAypbl OLeHWBaHUS 3HaHWM, YMeHUH,
HaBbIKOB U (WIM) OMbITa [esTeJIbHOCTH, XapaKTepU3YyIOL[UX 3Tarbl (POpP-MUPOBAHHSI KOMIIETEHLUH,
corziacHo 1. 12 paboueii mporpamMmMmsl.

4.1. OcHoBHas /MTEparypa
1. IIvimmape B.FO. TexHuueckwe u3MepeHUsT W MpHOOpBI: yueOHMK A1 By3oe /B.FO.
[Mummapes. - M.: Akagemus, 2010. - 384 c. : wi. (Hasmuue B 6ubmoreke TYCYP - 11 3k3.)
2. Ortuanko B.®. MeTposiorus, cTaHjapTH3al[Usa U cepTUQUKaLusa: Yuebd. mocobue. — Tomck:
ToMCcKuIT Me>KBY30BCKUH 1[eHTP AMCTAHIIMOHHOTO obpa3oBanHust, 2010. — 208c. (Hammuue B 6ubmuoreke
TYCYP - 61 3k3.)

4.2. lonoHUTe/IbHAA IAMTepaTrypa

1. O3pactoB B.E., Cugopos F0.K., Otuanko B.®. V3mepurenbHas TeEXHUKA U JaTUUKHU: YUeOHOe
nocobue. — Tomck: TMLIO, 1999-178 c. (Hamuune B 6ubmoreke TYCYP - 58 3k3.)

2. JlepmmnHa E.C., HoBuukwuii I1.B. OnekTtpuueckue wusMepeHUs1 (PU3NUECKUX BeJIUUHH
(u3mepuTenbHble Tipeobpa3oBarenu) — JI.: Onekrpoaromusgatr, 1983.-320 c.. (Haiuuue B OUOIMOTEKe
TYCYP - 16 3k3.)

3. U3mepeHue sneKkTpuyeckKux U Hessekrpuueckux sennuus/ Ilox pen. H.H.Esruxuesa. — M.:
Oueproaromu3zgat, 1990. -349 c. (Hamuuue B 6ubmoteke TYCYP - 32 3k3.)

4. Bwrne6 I'. [JaTuuku: YCTpOKCTBO U npuMeHeHue.- M.:3a-Bo «Mup», 1989.- 200 c. (Hamuume
B bubmoTteke TYCYP - 3 3k3.)

5. CormpsbkeHre JaTYMKOB U YCTPOMCTB BBOJA AaHHbIX ¢ koMmIbioTepamu IBM PC: Ilep. c aHrn. /
ITog pen. Y. TomkuHca, k. Y36cTepa — M.: Mup, 1992. — 589 c. (Hamuune B 6ubmoreke TYCYP - 5
9K3.)

6. Mertponorus, cTaHapTU3aLys, CepTUPUKALISA U 37IeKTPOU3MepUTe/bHasl TeXHUKa: YdyeOHoe
nocobue/ K.K. Kum, I"H. Anrcumos, B.}FO. Bap6aposuu, B.5. JTutBuxos. — CIIB.: ITutep, 2006. — 368 c.:
un. (Hamuuue B 6ubmoreke TYCYP - 50 3K3.)

4.3. Obsi3aTe/bHBIE YYe0HO-MeToAHYeCKHe IT0Co0us
1. Oruanko B.®. YueOHO-mMeToquuecKuil KOMIUIEKT (ydyeOHble MeToAuuecKde TMocobusi TIo
MPaKTUYeCKVM 3aHSTHSIM, TI0 CAMOCTOSITe/IbHOM paboTe CTyZeHTOB, 1o sabopaTtopHeIM paboTam) Mo
mucuuriinie UTull . — Tomck: 2012. [OnekTpoHHbIN pecypc]. - http://new.kcup.tusur.ru/library/umk-
metrologija-standartizacija-i-sertifikacija-fet

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE M MTOUCKOBbIE€ CUCTEMBI
1. OO6pa3oBatenvHbii  moptan  yHuBepcurteta  (http:/lib/tusur.ru,  http://edu/tusur.ru),
3/IeKTPOHHBIE UH(OPMAaLIMOHHO-CIIPaBOUHbIe pecypchl Kadenpsl KCYTI
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