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MUWHUCTEPCTBO OBPA3OBAHUA U HAYKU PO
®enepanbHOE rocyAapcTBEHHOE O10KETHOE 00pa30BaTeIbHOE YIPEXKACHHE BBICIIIETO
npodeccuoHaIbHOro 00pa3oBaHus
«TOMCKUM IT'OCYJAPCTBEHHBIM YHUBEPCUTET CUCTEM VIIPABJIEHUS U
PAZIMOSJIEKTPOHUKU» (TYCVYP)

YTBEPXIAIO
ITpopexTop no yyeGHoi#i pabGoTe
Tposn ILE.
«7 » OF 2016 .

PABOYAS IPOTPAMMA YYEBHOM JUCIMILINHBI
METPOJIOTUS U TEXHUYECKHUE N3MEPEHUSA

YpoBenn ocHOBHO 00pa3oBaTeIbHOM NporpaMmbl  GakaiaBpuaT
Hanpasiaenue noaroroBku 11.03.04 «DnexkTpoHHKa H HAHOIIEKTPOHHKA)
Ipodnae «MHuKPOIIEKTPOHUKA U TBEPAOTENIbHAS IIEKTPOHUKAY

®opma o0yueHHss O4Has

DakyJabTeT 3JeKTPOHHON TeXHUKU DIOT

Kadeapa ¢usugeckoit anexrponuku O3

Kype Tperwuii CemecTp nsaThIi

YyueOnblii nuian Ha6opa 2014 u 2015roaa.

Pacnpenenenune pabodero BpeMeHH:

) =
Ne Buabi yuebHoii paboThi § g E e

& |& |5
1. :Jlekuun 26 26 4acoB
2. J[aﬁopaToprle paboTsl 16 16 4yacoB
3.| IpakTHyecKkune 3aHATHS 18 18 | yacoB
4.| Bcero ayAHTOPHBIX 3aHATHI 60 60 | yacoB
5. W3 HuX B MHTEpaKTHBHOI ¢popme 12 12 yaca
6.| CamocrosiTesibHasi paboTa CTYA€HTOB 48 48 4acoB
7.| Bcero (6e3 3x3ameHa) 108 108 | yacos
8.| Ox3amen 36 36 4acoB
9.| O6mas TpyA0eMKOCTh 144 144 | 4acoB

(B 3a4€THBIX EAMHHLIAX) 4 4 3ET
JK3aMeH — [IATHIH ceMecTp
Tomcek 2016
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Pa6ouas nporpamma cocrasiieHa ¢ yueroM TpeGoBanuit @enepansHoro I"ocyaapcTBeHHOTO
obpa3oBaTenbHOro cTanAapTa Beiciero obpasopanus (PI'OC BO) mo HanpaBieHUO
noAroToBKH (cnenuanbHocTH)» 11.03.04 «OnekTpoHMKa U HAHOIJIEKTPOHUKA) YTBEP)KIEHHOTO
npuka3zoMm Ne218 or 12.03.2015 r.

PacCMOTpEHa U yTBEPXKIEHA Ha 3aceaHuu Kadeapsl « L » O 2016r.,

npotokon Ne ¥ % .

Pa3zpaboruuk  moneHt kad. JCAY BOSz= - Otyanko B.®D.
7~

3aB. kadenpoit DCAY Zfb.au-‘ Yepenaunos O.1.

Pa6oyas nmporpamma cornacoBasa ¢ (paxynbTeToM, MpoGUIHpPYIOLIEH U BHITYCKaKOLIEH
kaeipaMu HanpaBJICHUS TOATOTOBKH (CIELUAIBHOCTH).

Jexan ®OT W Boponun A.HU.
3aB. MpoUIHMPYIOLIEH U BBITyCKAIOIIEH W
_
< Tposu [LE..
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OKCHIepTHI:
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1.Ilesu ¥ 327294 TUCHMILIHHbL: .

Heanro qucuumanael «MeTposorus u Texuuueckue uzmepenusi» (MuTH) saBnsercs o6yuenue
CTYJIEHTOB OCHOBaM METPOJIOTHYECKOT0 00ecneueH s COBPEMEHHON HayKH U TEXHHUKH.

OCHOBHBIMH 321a49aMH JTUCIHIUIHHBI SBJISICTCS U3yUYeHHE TEOPETUIECKUX OCHOB METPOJIOTHH,
TI0JIOKEHHI TEOPHH TIOTPELITHOCTEH, COBPEMEHHBIX METOJIOB M CPEJICTB H3MEPEHUS (PU3HUECKUX
BEJIMYMH, CITIOCOO0B 00pabOTKH pe3yIbTaTOB H3MEPEHHH, H3yYEHUE CUCTEMBI 0OecnieueH sl €IMHCTBA
U3MEPEHUH.

2. Mecto nucuuminnbl B ctpykrype OOIL:

JIMCcHHIUTMHA OTHOCHUTCS K 6a30Boi yactu npodeccronansroro mukia (b1.5.19).

W3ydenne qUCHUIUTHHEI 6a3upyeTcs Ha GyHIaMEeHTaJIbHON (GH3UKO-MaTeMaTHYECKON
HOArOTOBKE, Ha 3HAHUH METOJIOB TEOPUH BEPOSITHOCTH, OCHOBHBIX (PH3MYECKHX 3aKOHOB B
001acTH 3JIeKTPHYECTBA, MATHETU3MAa, MEXaHUKH, ONITHKH; Ha 3HAHUH OCHOB JJIEKTPOTEXHHKH,
TEOPHH IIeTIeH U AJIEKTPOMArHUTHOTO TOJIsA, SIEMEHTHOH 6a3bl aHaoroBo# U HudpoBoit
TEeXHUKH ¥ 1p. M3yyaemas JUCHUIUIMHA SBIISETCS NPEAECTBYIOMIEH IIPU H3YYEHUH
CHENHATBHBIX ¥ MPOGMINPYIOIUX TUCIHUIUIMH — METO/Ibl aHATH3a U KOHTPOJIS
HaAHOCTPYKTYPHPOBAHHBIX MAaTEPHATIOB U CUCTEM, OCHOBBI TEXHOJIOTHH 3JIEKTPOHHON
KOMITIOHEHTHOM 0a3bl, 6€3011acCHOCTh JKU3HEAEATEILHOCTH U JIp.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS AHCHHMIIIMHbBI:

[lpomecc wW3yueHHMs JUCHUIUIMHBI HampaBleH Ha (OPMHUPOBAHHE  CIEAYIOIIHX
KOMIIETEHIIUH BBITYCKHHKA:

1. CnocoOHOCTh HCHOJB30BaTh OCHOBHBIE TpHEMBbI OOpabOTKHM M IpeJCTaBJICHHUS
sKcriepuMeHTaTbHBIX JaHHbIX (OI1IK-5).

2. CnocoOHOCTh YYMTHIBATH COBPEMEHHBIC TEHICHUMH pa3sBUTHA JJIEKTPOHMKH,
HU3MEPUTENILHOW W BBIYHCIUTENBHON TEXHHKH, WH(QOPMAIMOHHBIX TEXHOJOIMH B CBOEH
npodeccuonanbroi aesrenbrocTH (OIIK-7).

B pe3ynbraTe u3ydeHus QUCIUIUTMHBI CTYACHT JOJDKEH: ‘

3HaTh. OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IbI M CPEJCTBA M3MEPEHHs (PU3UYECKUX BEITHYHH,
preMbl 00pabOTKH M MPeACTaBICHUS SKCIIEPUMEHTATIBHBIX JTaHHBIX.

VMeTb: TNPHMEHSATh METOABI M CPEICTBa H3MEpeHHs (U3HYECKHX BEJIMYUH, YUHTHIBATH
COBPEMEHHbIE TEHICHIIUH pa3BUTHS JJIEKTPOHHUKH W M3MEPUTEIbHOH TEXHHUKH B CBOEH
npodeCcCHOHATBHOM e TeTbHOCTH.

Baaners: npueMamu 00pabOTKH M OLIEHKH MOTPEIIHOCTH PE3y/IbTaTOB U3MEPEHHH, TpaBHIaMH
IIpeICTaBJICHUS YKCIIEPUMEHTATLHBIX JaHHbIX.

4. O0beM JHCHHILIMHBI M BHAbI Y4e0HOi paGoThI
OO6mas TpyZ0eMKOCTh TUCIUILINHBI cocTaBisier 4 3a4eTHbIE €IUHUIIBL.

Bun yuebHoit paboTsl ke dsdion CemecTpsl |
5
AyauTOpHbIE 3aHATHS (BCEro) - i 60 60
B TOM uncne: - -
Jlexuun 26 26
JlabopaTopHslie paboTs! (JIP) 16 16
ITpakTrueckue 3anstus (I13) 18 18
CamocTosiTebHast pa6oTa (Bcero) 48 | 48
Bun arrecraumu - 3K3amMeH 36 36
OO6mnias TpyA0EMKOCTb Yac 144 | 144
3ayernbie Exunmisl TpyaoemkocTH B | 4

CornacoeaHa Ha noprane N98481



5. Coneprxanne JHCHHILTHHBI

5.1. Pazaennl JUCHHMIIIMH H BHABI 3AHATHH

= | x|l x|lewsEl $ % o
Ne E |SE|EE|geExE 78 OpMHPYEMBIC
HauMeHOBaHMe pas/iefia JUCLMILTHHBI 2 |8 5|2E|S88& 5 KOMIETEHLIUH
n/n 2 |SEEE|SE 83 (OK, TIK)
= ® >0 S| B8 s
1. | OcHoBbI MeTposIOTHH. [1OrpEeIHOCTH H3MEPEHHI. 6 -- - 2 12 OIIK-5, OIIK-7
2. | O6paboTka pe3yabTaTOB U3MEPEHMI 4 4 6 10 24 OIIK-5, OIlK-7,
3. | MeToasl 4 cpeacTBa U3MEpEHHs (PU3HIECKUX 14 |8 6 28 56 OIIK-5, OIIK-7
BEJIMYHMH. ABTOMATH3alMs U3MEPEHHUI.
4. | O6ecneueHue eqMHCTBA M3MepeHHHA. OCHOBBI 2 4 2 8 16 OIIK-5, OIIK-7
METPOJIOTHYECKOro obecneyeHusl.
5.2. Copep:xkaHue pa3aejioB AHCUHILNIHHDI (110 JEKIHAM)
Tpya DopMUpyeMbIe
Ne | HammeHoBaHue 0EMK
CopneprxaHue pa3ienoB KOMIIETEHLIUH
w/n paszesnoB OCThb
(OK, IIK)
(gac.)
1. | OcHOBBbI OCHOBHbI€ TIOHATHS, TEPMUHBI U ONIpEJIENICHUsI METPOJIOTUHN. | 6 OI1K-5, OIIK-7
METPOJIOTHH. CucreMa equnull pusudeckux BennuuH (PB). Knaccuduxamu
[TorpemwHOCTH | BHUIOB U3MEPEHHUIL, METOJOB U cpeAcTB usmepenuit (CH).
HU3MEPEHUIA. OcHoBHble MeTposiornueckue xapakrepuctiku CH. OcHOBBI
Teopuu norpemHocteil. Knaccupukaums norpemHsocreit.
CucremMaTuyecKkue U CiyqaiHble MOrpeIHOCTH, UX
0COOEHHOCTH. '
2. | O6paboTka [TpaBuna cymmupoBaHus norpemHocteil. [Ipapuna 4 OIIK-5, OITK-7,
pe3yJIbTaToB TIpe/ICTaBJIEHUs pe3yabTaTa U3MEPEHUSL.
U3MepeHuii O6paboTka pe3ynbTaTOB NPSIMbIX OJHOKPATHBIX
TEeXHMYEeCKUX U3MepeHuii. HopmupoBaHue OCHOBHOM U
JOTIOJTHUTENTbHOM norpemHocteit CU.
O6paboTka pe3ynbTaTOB MHOIOKPaTHBIX PAaBHOTOYHBIX
u3MepeHuit. UneHrudukanys 3aKkoHa pacnpeieNleHUs ONbITHBIX
nanHbIX. Kpurepuii [Tupcona. YcTpanenue npomaxos.
O0paboTka pe3yJbTaTOB KOCBEHHbIX U3MEPEHUIA.
3. Mertons! U O0o0mmeHHble  CTPYKTYpHbIE  CX€Mbl  M3MEpHUTENbHBIX | 14 OIIK-5, OIIK-7
cpencTaa npu6opos. [Tpunuunsl nocrpoerus uudpossix CHU. Metonasl u
W3MepeHus CpencTBa M3MEPEHMsl HAmpsHKEHHMS, TOKa ¥ MOIIHOCTH. .
bu3ryeckux U3mepenne mapameTpoB ueneil. MccnenoBaHue — (opMmbl
BEJIMYHUH. curHana. Ocuwiorpagpuyeckue u3MepeHus. M3mepeHue
YacTOTbl, HHTEpBaJIOB BpeMeHHU. [latuuku. H3mepenue
HEINeKTPUYECKUX BEJNIMYMH. ABTOMATH3alMsi MU3MEPEHMIA.
MuKkponpoLeccopHbie npudopsl, UH(pOpPMALMOHHO-
usmepurenbHbie cuctemsl (MUC).
4. ObecneueHue [TonsTne merponorudeckoro obecneyenuss (MO). IMonstue | 2 OIIK-5, OIIK-7
€IHCTBA «eIUHCTBO M3MepeHuit». OCHOBHbIE TOJOXKEHUs 3akoHa PP
HU3MEpEHHIA. «O6  obecneuenun  eaumHcTBa  M3MepeHui».  Coepsl
OCHOBBI roCyJIapCTBEHHOTO pEryJMpoBaHus o0ecreueHHs €eIMHCTBA
Mmetponormdeck | usmepenuit  ('POEM).  ObGssarenpHbie  TpeGoBaHMA K
oro WU3MEPEHUsIM, CPeICTBaM M3MEPEHMH, METOIMKaM BbINOJIHEHUS
obecrieueHus usmepennii, emununamMm @B. ®opms 'POEU. Cucrema
(MO)*. BocnpousBeieHus exuHul @B W nepenauu MX pasmepa BCeM
CpeACTBaM W3MEpeHMil. DTaloHbl, BUIbI 3TaJOHOB. [ToBepka u
kanubpoBka CHU. TloBepouHbie CXeMbl M METOAMKH TMOBEPKH.
[ocynapcTBeHHbIH METPOJIOTHYECKUit Haa30p. :

CornacoeaHa Ha noprane Ne
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5.3. Pa3penbl AHCHMILIMHBI H MEKIHCIHIIHHAPHBIE CBSI3H ¢ 00ecneYnBalOIHMH
(mpeabIAymUMH) U o0ecriedHBaeMbIMH (M0CIeAYIOIHMH) THCHHIINHAMHA

Ne HaumenoBanue Ne Ne paznenoB naHHOM AMCUMIUIMHBI U3 Tab6n.5.1, wis
n/n obecreynBalomMX KOTOpbIX HEOOXOIUMO U3ydeHUe 00ecney UBAIOLIUX
(npenbLIymmX) U (npenbiaymux) U obecneynBaeMbIX (MOCIIETYHOIINX )
obecneynBaeMbIX JMCLMIUIHH
(MOC/Ie MY OMHX) TUCUMILTHH 1 I o | 3 | 4
HpelllllCCTBleHlﬂe JUCHHITJIHHbBI
1. | Pusuka + + +
2. | Maremaruka + + +
3. | Teopernyeckre OCHOBBI - + -+
3NIEKTPOTEXHUKHU
HOCJICI[leﬂIHe JAUCIHHUIIITHHBI
L. MerToabl aHaU3a U KOHTPOJIS + + +
HAHOCTPYKTYpPHPOBaHHBIX
MaTepuaIoB M CHCTEM
2. | OCHOBBI TEXHOJIOTUH -+ + +
3JIEKTPOHHON KOMIIOHEHTHOM
6a3bl
3 Be3zonacHocTh + +- +
KHU3HEIeSI TeIbHOCTH

5.4. CooTBeTCcTBHE KOMIIETEeHIINH, (POPMHUPYEMBbIX NPU H3yYeHHH THCHHUILUIHHBI, 1 BH10B

3aHATHI
[lepeuens Bunp! 3aHATUI DopMbI KOHTPOJIA
KOMIIETEHLIUM 1 Jla6 | Mp. | KP/KII | CPC (npumepsl)
OIIK-5 + + + + Omnpoc, BBICTYIUIEHNS HA TPAaKTHYECKUX 3aHATHAX,
BBITIOJIHEHHE U 3alIUTa JJAOOpaTOpPHBIX padoT,
KOHCIIEKT, KOHTPOJIbHbIE pabOThl, TECT
OI1K-7 + + + Onpoc, BBICTYIUIEHUS] Ha NPaKTHYECKOM 3aHATHUH,
KOHTPOJIbHbIE PabOThl, KOHCTIEKT.

JI — nexus, [Ip — mpakTHYeckue U ceMUHapckue 3aHaTus, Jlab — naboparopusie padotsi, KP/KII
— xypcoBas paborta/npoekt, CPC — camocTosiTennpHas paboTa CTyAeHTa

6. Metoasl u ¢opmbl oprann3anuu o0yvenus. TexHOJOrHH HHTEPAKTHBHOro 00y4eHHs
NpH pa3HbIX (popMax 3aHATHH B Yacax.

®opvt | Texmm [Mpaktrueck | JlaGopar. CPC
Mitoned (aac) ue 3aHATUA paboTsl (aac) Bcero
(gac) (4ac)
PaGora B komMaHze (moarpymnre) 4 4
BhicTyIUieHHUs B pOJIU 00y4aromero 4 4 8
HTOro MHTEpaKTUBHBIX 3aHATUMN 4 B 4 12
7. JlabopaTopHblii npakTHKYM (16 1acoB)
Ne Ne paznena HaumeHoBaHue 1abopaTopHbIX paboT Tpyno- Komnerenuun OK,
n/n JUCLIMIUTMHBI U3 €MKOCThb IK
Tabn. 5.1 (4ac.)
1. 1,2,3 [IpuMeHeHue 31eKTPOHHOro ocLiuiorpada ans - OIIK-5,
HCClIeIOBAHUS NIEKTPHYECKUX CUTHAJIOB.
2. 1,2,3 H3mepenne napaMeTpoB 3JIEKTPUYECKUX LieTnei - OIIK-5,
PE30HaHCHBIMH METOJAMH.
3. 1,2,3 HccnenoBaHue TEH301aTYUKOB. 4 OIIK-5,
4 1234 TMorenka cpeCcTB U3MEPEHUH. 4 OIIK-5
CornacoBaHa Ha noprtane Ne

8481




8. [IpakTHYecKHe 3aHATHSA

Ne Ne pa3nena TemaTHka MpaKTHYECKUX 3aHATHI (CEMHHApPOB) Tpyno- Komnerenuuu OK,
/n JUCLUIUIUHBI U3 €MKOCTb K
Tabin. 5.1 (gac.)
1. 1,2.3 MeTtoaudeckue CUCTEMAaTUYECKUE TTOTPELTHOCTH. 2 OIIK-5, OIIK-7
Beenenne nonpaBok. MacmrabHblie mpeoOpazoBaTesu.
KonrposnbHas pabora (0,5 uac)
2. | 1,2 INpaBuna cyMMHpOBaHHUS MOTPEIIHOCTE. 2 OIlK-5, OIIK-7
(MHTEpaKTUBHOE 3aHATHE | Yac).
3. | 1,2 O6paboTka pe3yabTaTOB MPAMBIX OJHOKPATHBIX 2 OIIK-5, OIIK-7
n3mepenwii. [Torpemnoctu CH.
KonrponbHas pabora (0,5 yac).
4. | 1,2 Curyuaiiable norpemHocTi. O6paboTka pe3ynbTaToB 2 OIIK-5, OIIK-7
MHOTOKPaTHBIX PAaBHOTOYHBIX H3MEPEHHUIA.
KonrponbHas pabora (0,5 yac).
5. | 1;2; O6paboTka pe3ybTaTOB KOCBEHHbIX H3MEPEHHIA. 2 OI1K-5, OIIK-7
Tecr.
6. | 2,3, Ludpossie m3mepurenu. M3MepeHne HanpsHKeHH. 2 OIIK-5, OIIK-7
H3mepeHue napameTpoB LIENEH.
(MHTEepaKTUBHOE 3aHATHE | yac)
KonTponbHas pabora (0,5 yac)
7. 12,3 Ocumtorpadudeckue usmepenus. Lindpossie 2 OI1K-5, OIIK-7
3anoMHHaoImue ocuuuiorpadsl. JJaTyuk.
(MHTEepaKTUBHOE 3aHATHE | yac).
8. [2,3,4 Jatuuku. i3MepeHue HedJIeKTPUUECKUX BEJTMYUH 2 OIIK-5, OIIK-7
(MHTEpaKTUBHOE 3aHATHE | Yac).
KonTtponbHas paboTa Ha TeMy «ObecnieueHue
eIMHCTBa MU3MepeHuit» (1 yac)
9. 1;2.3.4 IlonBeneHue UTOTOB. ¢ 2 OIIK-5, OIIK-7
Tembl KoHTpONIBHBIX paboT (o 0,5 gac):
1).Metoauueckue cucTeMaTHYeCKHE NIOTPEIIHOCTH. BBeieHue nomnpasok.
2).IlorpemnocTy cpeacTB U3MEPEHHUS.
3). O6paboTka pe3yIbTaTOB MHOIOKPATHBIX PABHOTOYHBIX H3MEPEHUIA.
4). O6paboTka pe3yIbTaTOB KOCBEHHBIX U3MEPEHUM
Tembl KOHTPONIBHBIX paboT (o 1 yac):
1). Metposnorudeckoe obecnieueHue (obecrnedeHne eJUHCTBA H3MEPEHHIA ).
Tect: «OCHOBHBIE TOHATHS U ONPEIEIICHUS METPOJIOTHI)
9. CamocrosiTesibHas paboTa :
Ne | Ne Temarnka caMOCTOSTENIbHOM paboThl Tpyno- Komnerenuun Konrpons
n/ | pa3zmena (Oemanuzayus) €MKOCTh OK, IIK BBITIOJTHEHUS
n JUCLMILIU (gac.) paboThl
HBI U3
Tabn. 5.1
1, 14 Pa6oTa Hax KOHCTIEKTOM JIEKLIMIA. 2 OIIK-5, OIIK-7 | Onpoc,
CamocTosTensHOe yriryOleHHOe U3ydeHHne KOHCTIEKT, TeCT
MarepHaia paszaena
2. 12 PaboTa Ha KOHCNIEKTOM JIEKLIUIA. 10 OIIK-5, OIIK-7 | Omnpoc.
CamocTosTeNbHOE YIITyOJIeHHOE U3yueHue BeicTymnenus.
Marepuaia paszena. [IoIrotoBka BHICTYIUIEHUI OTyeTsl 10
Ha MpaKTHYeCKHUX 3aHATHAX. [ToaroroBka k 11ab0paTOpHBIM
nabopaTopHsIM paboTaM, 0(pOpMIIEHHE OTYETOB, paboTam, ux
NOATOTOBKA K UX 3amure. [Toaroroska k 3aIlNTa.
KOHTPOJIbHBIM paboTaM. KoHTponbHbIE
paboThl Ha
NPaKTUYECKHUX
3aHATHUSX.
CornacoBaHa Ha noprane [N TICKTOM Nexupi. 28 OIIK-5, OIK-7 | Onpoc.
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[ToaroroBka k j1abopaTopHbIM paboTaM,

CamocTosTeNbHOe YIiTyOJIeHHOE H3yueHue
Marepuana pasjena. [10AroToBka BHICTYIUICHHUIA.

0(1)0pMJIeHHe OTYETOB, NOATOTOBKA K UX 3alHUTE.

Beictynnenus Ha
NpaKTHKax.
OTyetsl O
nabopaTopHbIM
paboram, ux
3aluTa

Pa6GoTa HaJ KOHCTIEKTOM JIEKLIMA.

3akoHa P® «O06 obecrneueHny eIMHCTBA

CamocrosTenbHas NpopaboTka MaTepHaloB

OIIK-5, OIIK-7

Onpoc. OTyeTsl
no
nabopaTopHbIM

n3MepeHuit». [loaroroeka k 1abopaTopHbIM paboTtaM, ux

paboTam, oopMIIeHHE OTYETOB, OArOTOBKA K 3alluTa.

ux 3amure. [ToaroroBka Kk KOHTPOJIBHOM paboTe. KoHntponbHas
pabora.

10. IlpumepHasi TeMaTHKA KypcOBBIX padoT — KypcoBas paboTa He IpeayCMOTpEeHa.

11. PeiiTHHrOBasi cucTeMa /1Jisl OLIEHKH YCIIeBAeMOCTH CTY/I€HTOB

[Tpu u3yyeHHH TUCUMILIMHBI yCTaHABIUBAECTCS OaNIbHO-PEHTHHIOBAs CHCTEMA OIIEHKH
3HAHWH CTYACHTOB COOTBETCTBUH ¢ «[losI0’KeHHEM 0 MOpsiIKE UCTIOIB30BAHUS PEHTHHTOBOM
CHCTEMBI JUISl OLIEHKH YCIIEBaEMOCTH CTYAEHTOBY (mpuka3 pekropa oT 25.02.2010 Ne1902).
CucreMa 0CHOBaHa Ha TEKYIIEM KOHTPOJIE KauyeCTBa H3yYESHHUS Pa3/IesIOB JUCIHUILTHHEI 110
3JIEeMEHTaM KOHTPOJIS C MO/IBEIEHUEM TEKYIIEr0 peHTHHIa i HTOTOBOM KOHTpOJIE.

Tabamna 11.1 BajbHbIe OLIEeHKH LIS 3JIEMEHTOB KOHTPOJISI.

MakcuMabHbIi & MaxkcuManbHblIi
MaxkcuManbHbli
” 6ann Ha 1-yro KT Gann 3a nepuon Bcero 3a
DnemMeHTh y4eOHOil 1esITeTbHOCTH 6a 3a nepuox
¢ Havasna mexay 2KT u ceMecTp
mexnay 1KT u 2KT
cemecTpa KOHIIOM cemecTpa
KoHnTposnbHbie paboThl Ha
NPaKTUYECKUX 3aHATHAX (10 0,5 10 10 20
yaca) 4 mT. no 5 6.
KonTponbhas pabora Ha 10 10
NPaKTHYECKUX 3aHATHAX (110 | yacy)
Tecr 5 5
.gz;ﬁopa'ropﬂble pabots! (3 mr no 10 10 20 30
BricTymuieHus B posu 00y4aromero,
5 5
(1 wr).
OK3aMeH 30
HWTOoro MakCMMyM 3a nepHoa: 10 25 35 100 ]
Hapaeraomum uTorom 10 35 70 100
Tabamua 11.2 [lepecuer 6a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
Bayutsl Ha JaTy KOHTPOJIbHOM TOYKH Onenka
> 90 % ot MakcuMalbHOM cyMMbl O6annoB Ha naty KT 5
Ot 70% 1o 89% ot MakcuManbHOM cyMMbl 6aiioB Ha naty KT 4
Ot 60% 10 69% OT MakcuMabHO# cyMMbl 6aioB Ha aaty KT 3
< 60 % ot MmakcumanbHOI cymmbl 6anoB Ha gaty KT 2

Ta6auua 11.3 [lepecuer cymmbl 6a/1J10B B TPAAHLIHOHHYI0 H MEKIYHAPOIHYIO OLIEHKY

Ouerxa (IOC) Hrorosas cymma GM?B, y4HUTHIBAET Ouenxa (ECTS)
YCHEITHO CAaHHbINM 3K3aMeH
S (oTM4HO) (3a4TEHO) 90 - 100 A (OTINYHO)
85-89 B (oueHb xopo11o)
B s 75— 84 C (xopoo)
(3auTeHo) 70-74
e —_—————— 6569 D (ynoBneTBOpUTENLHO)
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(3a4TeHO) 60 - 64 E (mocpenctBeHHO)

2 (Hey1OBIETBOPUTEIBLHO),

Hwxe JI0B F (neynoBiner
(He 3a4TeHo) 60 Gan (HeyIOBJIETBOPHTENBHO)

12. YueOHo-MeTOoqHYecKOe H HHPOPMALHOHHOE O0ecnieYeHHe TUCIHILIHHbBI:

12.1 OcHoBHas JUTEpaTypa
12.1.1. TexHuueckue U3MEpEeHUs U MPUOOPHI: YUeOHHK IS CTYHA. YYPEKIACHHH BBICII.
npo¢. obpazopanus / B.}O.IlIummapes. — M.: Axkanemus, 2010. — 384c¢. (11 3k3.)

12.1.2 Mertposioruss u paauousMepenus: YueOHuk s By3os/ B.M. Hedenor, B.U.
XaxwuH, B.K. butrokoB u np.; Pen. B.1. Hedpénos. — M.: Beicias mkoma, 2006. — 525 c.: un. (B
oubnmorexe — 48 3Kk3.)

12.1.3. Oryanko B.®. Metposorus, ctanaaptuzanus u ceprudpukamus: Yued. nmocodue.
— Tomck: Tomckuii MeXBY30BCKHMH LIEHTp IUCTaHIMOHHOro oOpa3oBanus, 2010. — 208c. (B
oubmmorexe - 48 7K3.)

12.2. lonoHHTE/ILHAS JHTEPATYpa

12.2.1. Ceprees A.I'., Kpoxun B.B. Mertponorus: Yue6. nmocobue mis By30B. — M.:
Jloroc, 2000. — 408 c. (B 6ubimoreke — 3 5K3.)

12.2.2. OpacroB B.E., Cumopo HO.K., Otuanko B.®. M3meputenbHas TeXHHKA H
natuuku: YaebHoe nocobue. — Tomck: TMIJIO, 1999c¢. (B 6ubnmoreke — 63 3K3.)

12.2.3. 3akon P® «O6 obecneuennn equHCcTBa M3MepeHuit» oT 26.06.2008 r. Ne102-P3.
[DnexTponnslit pecype]. Kox noctyna - www.consultant.ru

12.2.4 JIx. ®paiinen. CoBpemennble aarunku: CrnpaBounuk. — MockBa: TexHocdepa,
2006. — 592 c.(B bubaunorexe 50 3k3.)

12.2.5 Kotiok A.®. JlaTunmku B ‘COBpEMEHHBIX H3MepeHHsX. — M.: Pamuo u cBsi3b,
I'opsiyas munus — Tenexom, 2006. — 96 c.: uin. (B Gubimuoreke — 49 3k3.)

12.2.7. OpacroB B.E. Metponorus, crangapruzanus u cepruduxamnus: Y4ed. mocodue. —
Tomck: U3p-Bo Tomck. roc. yH-ta cuctem ynp. U paauosnektpoHuku, 2005. — 266 c. (B
o6ubmorexe — 341 3k3)

12.2.8 Merponorus, cragaapTusamus W cepTHukanus: YueOHMK JUIsi BY30B/
AM.Pankesuy, A.I'.Cxuptianze, b.1.Jlaktnonos. — 2-e u3 ., gom. — M.: Beicmas mxouna, 2006.
— 799c.:mn. (B 6ubmmotrexe 30 3k3.)

12.3. MeToan4ecKne peKoOMeHIAIMH 110 H3Y4eHHIO THCIHILTHHBL:

12.3.1. Otuanko B.®. Mertponorus, crapaapruzauus u ceprudukamus: YueOHOE -
Metoaudeckoe nmocobue. — Tomck: TMIIO, 2010.-52¢.(12 3k3)

12.3.2. Oryanko B.®. YueOHO-MeTOAMYECKHI KOMILIEKT (Y4eOHbIE METOIHYECKHE
nocoOus O MPaKTHYECKUM 3aHITHUSM, 10 CAMOCTOSITENILHOM paboTe CTYIEHTOB, IO
naboparopusM pabortam) no aucrumarae MCuTH . — Tomck: [Dnexkrponssiii pecype]. Kox
nocrymna: http://esau.tusur.ru/docs/umk_metrologia.zip

13. MaTepuajbHO-TeXHHYeCKOe o0ecnedeHHe THCIUILTHHBI:
obopynoBaHue 1a00PATOPUN METPOJIOTUH ¥ U3MEPHUTEILHON TeXHUKH (ayd. 212d.).
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BseneHue

®onxn oueHouHbIX cpeacTs (POC) sBiseTcs NpUIOKEHUWEM K pabodeil mporpaMme AMCLUIUIMHBI U NPECTABIIAET
c000ii COBOKYITHOCTb KOHTPOJIbHO-U3MEPUTENILHBIX MaTepUaoB (THUMOBbIE 3aJa4M, KOHTPOJbHbIE PabOThl, TECTbI U Ip.) U
METOZIOB MX WCIOJNB30BAHUSA, MpPEIHA3HAYEHHBIX IS M3MEPEHMsA YPOBHSA JIOCTHKEHHMsS CTYIE€HTOM YCTaHOBJICHHBIX
pe3yJbTaToB 00y4eHHs.

®OC no IUCUMIUIMHE HCIONB3YeTCs TpHM INPOBEJCHHMM TEKYILETro KOHTPOJIA YCIEBAa€MOCTH M IIPOMEXYTOUHOM
aTTeCTalluH CTYIEHTOB.

I[MepeueHb 3aKperUIeHHbIX 32 AUCLMILTHHOM (MPaKTHKON) KOMNETEHLIMI IpUBeIeH B Tabnuue 1.
Ta6auua 1 - INepeyeHb 3aKpenJieHHbIX 32 JHCUUILUIHHONH KOMIETeH LU

Kon @opMy/IHPOBKA KOMNeETEHIHH Jranbl GOPpMHUPOBAHHUSI KOMIIETEHIIHH
OIIK-5 CnocoGHOCTh UCIIOIB30BaTh OCHOBHbIE | JIOJDKEH 3HaTh: - OCHOBBI METPOJIOTHH, OCHOBHBIE
npueMbl  00pabOTKM M TPEACTABJIEHUS | METOIbI M CPEICTBA U3MEPEHUS (PU3NUECKHUX BEJIUUUH,
IKCIIEPUMEHTATIBHBIX JAHHBIX npueMbl 06pabOTKH U MpeaCcTaBIeHUs]

SKCTIEPUMEHTAJIbHBIX JaHHBIX, TCHACHLIUN Pa3BUTUA
3JIEKTPOHUKH U MSMCPHTCHLHOﬁ TEXHUKH.

OIIK-7 CnocoOHOCTh YUUTHIBATh COBPEMEHHBIE | JIOJKEH YMETh: NPUMEHSATH METO/Ib M CPEJICTBA
TE€HAECHUMH pasBUTHA 3JIEKTPOHMKH, | u3MepeHus (pU3NYECKUX BEJTMYMH, YUUTHIBATH
H3MepHTeJIbHOFI U BBIYMCIIUTEIbHOMI TEXHUKHU, COBPEMEHHBIEC TEHIECHLMH Pa3BUTHS JIEKTPOHUKH U
MHQOPMALMOHHBIX ~ TEXHOJOTMii B CBOEH | M3MepHTENbHOM TEXHUKH B CBOEI MPOpeCcCHOHANBHOM
npo(heCCHOHANBHOM 1eATeIbHOCTH JEATETBHOCTH.

JloykeH BiazieTh: MeToaMu 06pabOTKH U OLIEHKH
MIOTPEIIHOCTH Pe3yJIbTaTOB M3MEPEHHIA, NPaBUIIaMH
NpEeJCTaBJIeHHUsA IKCIEPHMEHTANIbHBIX JaHHbIX.

Peanu3auus koMneTeHI Uit

1 Komnerenuunsi OIIK-5
OIIK-5:. CnocoGHOCTh HCHOJIb30BaTh OCHOBHbIE NpHEeMbl 00pa0OTKH M NpeACTaBJIEHHS] JKCNePHMEHTAJIbHbIX

JNaHHbIX
Jins GOpMHpOBaHHsA KOMIIETCHIIMH HEOOXOIMMO OCYIIECTBHTb PsAJ 3TanoB. JTambl (JOPMHPOBAHUA KOMIIECTEHLIMH,
NpUMEHsIeMBbIe IS 3TOrO BHIbI 3aHATHI M UCIIOJIb3yeMble CPEACTBA OLICHUBAHUS NPEACTABICHbI B TabuLe 2.

Ta6auua 2— Iranbl GopMHPOBAHHSI KOMIIETEHIIMH H HCIOJIb3yeMble CPEICTBA OLleHHBAHHSI

CocraB 3HaTh YmeTb Bnanern
YMeeT UCTOIb30BaTh TEOPETHYECKHE
3HaHWS NPH PEIIEHNH 3a/1a4
3HaeT OCHOBBI METPOJIOTHH, -
npo(heCCHOHAIBHOM AeATEbHOCTH,
METO/Ibl ¥ CPEICTBA U3MEPEHUS Bnaneer HaBbIkaMu
WICTIONIb30BaTh M3MEPEHNs B KaUeCTBe
¢$usnueckux BenmynH (PB) kak NPOBEICHUS
HCTOYHHUKA IKCTIEPUMEHTAJIbHBIX TaHHbIX.
MCTOYHUK IKCTIEPHMEHTATbHBIX HUHCTPYMEHTAJIbHBIX
VmeeTt 0OpabaTbiBaTh U NPENCTABIATH e
IaHHBIX, X IPUMEHEHUE NIPH U3MEPEHH, METOIaMH
ConepxaHne 9KCNEPUMEHTAIbHbIE JaHHbIE.
peLIeHnH 3a1ay obpaboTku
3TanoB " YMeeT ucnonb30BaTh TEOPETHUECKHE
npodeccrHoHanbHON PEe3yJIbTaTOB U OLIEHKH
3HaHUA NPH OOBACHEHUHU PE3YJbTaTOB
NEeATEbHOCTH. MOTPELIHOCTH
IKCTIEPUMEHTOB, NPUMEHSATh 3HAHUS B
3HaeT COBPEMEHHbIE PHEMBI IKCNIEPHUMEHTAIbHBIX
0051acTH METPOJIOTUH U CTAHAAPTU3ALIUI
00paboTKHU U NpeACTaBIEHUs JTaHHBIX,
IUIsl OCBOEHMSA 001enpodeccCHOHaTbHBIX
IKCNEPUMEHTAIBHBIX JaHHBIX..
JUCLMIUTHH U peIleHUs
npo¢eCCHOHABHBIX 3a/1a4.
Jlexuun,
Jlexuuu, npakTuuecKkue JlaGoparopHbie paboThl;
Buasbi MPAKTHYECKUE
" 3aHATHUSA, CAMOCTOSTENbHAS NpaKTUYECKUE 3aHATHS, CAMOCTOSTEbHAS
3aHATHIH 3aHATHS,
paboTa CTyneHTOB paboTa CTyneHTOB
naboparopHble paboTh
Onpoc, KOHTPOJIbHBIE
Hcnoab3yem OdopmieHre 0TYETHOCTH 110 i
DK3aMeH, TEeCT, BbICTYIUICHUS paboThl, 3aiuTa
ble CpeACcTBa nabopaTopHbIM paboTaM;
B pOJIM 00yyaroLero . nabopaTopHbIX padoT,
OlleHHBaHHS KoHcnekT caMocTosTenbHOM paboThl Mo
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OO6urue XapaKTEPUCTUKH nokasareinen u KPUTEPUEB OLICHWBAHHA KOMIIETCHLMU Ha BCEX 3Tamnax MNPHUBEACHLI B

Tabnuue 3.

Taonuua 3 — O6mmue XapaKTepUCTHKH nokasareJjiei u KPHTE€PpHEB OLUCHUBAHHUS KOMIIETEHLHH MO 3Tanam

IToka3arenn u

3HaTh Ymernb Baanern
KpHUTepUH
O6nanaet (paKTUUECKUMHU O6naznaet 1uana3oHOM
L Kontponupyet pabory,
OtinyHo TEOpPETHYECKUMH 3HAHUSIMH NPaKTUYECKUX YMEHMUIA, SR GRS
(BbICOKHIH B Tpezieniax u3y4yaeMoi TpeOyeMBbIX Ul pa3BUTHA p i
» COBEPLIEHCTBYET NEHCTBUSA
YPOBeHb) 00J1aCTH ¢ TOHUMaHUEM TBOPYECKHX PEILEHHI, e
rpaHHL IPUMEHUMOCTH abcTparupoBaHus npobiem p
Beper oTBETCTBEHHOCTH 32
OO6namaet 1Mana3oHoOM 3aBepIleHKe 3a/1a4 B
3HaeT (aKThl, IPUHIMIIbI, =
Xopomo NPaKTHYECKUX YMEHHUIA, HCCIIEI0BAHUH,
= NpoLecchl, 00LIMe NOHATHA B
(6a3oBbiii EaEm sovaeel TpeOyeMbIX Ul pelieHus npucrnocabiuBaeT cBoe
YPOBeHb) P oﬁnac¥: oIpezie/IEHHbIX NpobieM B NOBEJICHHE K
001aCTH MCCIIe0BaHUA 00CTOATENBCTBAM B PELICHUH
npobiem
YnossieTBopuTe OG6nanaeT OCHOBHBIMH
N Ob6nanaet 6a30BbIMH PaGotaet npu npsimom
bHO (IIOPOroBbIii YMEHHAMH, TpeOyeMbIMHU JUIst
00LIMMHU 3HAHUAMU HalmoneHun
YPOBeHb) BBITIOJIHEHHUS TIPOCTHIX 3a]a4

DopMynHpoBKa NoKa3arenei 1 KpuTepueB OLEHUBAHUS JaHHON KOMIETEHLIMH NpUBeieHa B Tabmnuie 4.
Tab6anua 4 — IToka3aTein H KPUTEPHH OLleHHBAHHUS KOMNETEHIHH HA 3Tanax

IMoxka3arenu u

3HaThb YmeTnb Baanern
KPHTepHH
CB060IHO NpHMEHSET
AHanu3MpyeT CBA3H MEXIY ks
METOIbI PEeLIEeHNs 3a/1a4 B
pa3IM4YHBIMHU pa3JenaMy H Cnoco6eH pyKoBOIHUTb
HE3HAKOMBIX CUTYyaLMsX. -
NOHATUSMU METPOJIOTUH. MEXAUCLUIUTMHAPHON
I'pamotHO BBIOUpaeT CU ¥
OG60CHOBBIBAET BBIOOP KOMaHJI0M.
JUIsl pELIEHUs IOCTaTOYHO
METOIa H UIaH pelieHus VBepeHHO BianeeT
5 CJIO)KHBIX H3MEPUTEIbHbIX i
U3MEpUTENbHOM 3a1aun. S HaBbIKaMH U3MEpEHUit
IIpencrasnsieT MeTOAb : pasnuuHbiX OB, HaBbIKaMu
- Jlerxo npumeHsieT
U3MepeHnii pasnmiHbix OB, % WCTIONIb30BAHHS CIIOXKHBIX
% YCBOEHHBII Marepuall, B TOM 2
Orin4no yCTpO#CTBO, CIOCOOBI U sians AR CHU nns u3MepeHui,
(BbICOKHIA Ppe3y/bTaThl UCTIONb30BAHUA p yBepeHHO 0OpabaTbiBaeT
: HETPUBHUAJIbHBIX 33/a4.
YPOBEHbB) COBPEMEHHBIX CPE/ICTB pe3yabTaThl NPAMBIX,
- CaMOCTOATEILHO TUIAHUPYET,
M3MEPEHUH Ul OTyYeHus KOCBEHHBIX U MHOTOKpATHBIX
OpraHu30BbIBACT H MPOBOIUT -
9KCIEPUMEHTAIbHBIX HU3MEPEHHI.
. : cOOp IKCIIEPUMEHTAIBHBIX
JaHHBIX. S . CBoGo1HO onepupyeT
3HaeT npuembl 06paboTKH U ) uHpopMamei npu
CB00OIHO NpUMEHSEeT
NpeICTaB/IEHUs 00paboTKe U npeacTaBIeHUN
NPUEMBI 1 METOIbI
9KCNEPHUMEHTAJIbHBIX 9KCMEPUMEHTANIbHBIX
00paboTku ¥ NpencTaBieHus
JaHHBIX. JIaHHBIX.
9KCHEPUMEHTAIBHbBIX
JaHHBIX.
[ToHrMaeT cBA3M MEXIY CamocroarensHo nonbupaer | Kputudyecku ocMbICIMBaeT
Pa3IM4YHBIMU pa3JeslaMy U Y TOTOBMT Ul 9KCTIEPUMEHTA | MOJy4EHHbIE 3HAHUS.
HOHATUAMHU METPOJIOTUH. HeoOxonumele CH. KoMneTeHTeH B pa3nuyHbIX
AprymMeHTUpyeT BbIOOD [Mpumenser aZieKkBaTHble | cuTyauusx (pabora B
METO/Ia ¥ TUIaH pelleHHs METOIbl pelleHus 3ajad B | MEXIMCLMIUTMHAPHON
Xopoo M3MEpHTEIIbHOM 3a1a4M JUls HE3HAKOMBbIX CUTyalUsX. KOMaHJIE),
(6a3oBblii NIOJTy4EHUs YMeeT KOppeKTHO Bnaneer HaBbIkaMu
YPOBeHb) 9KCNEPHMEHTAJIbHBIX BBIOMPATh U UCTIONIL30BaTh M3MEPEHNi pa3sTHYHbIMH
JTaHHBIX. CH s pemeHns CH, cTaHIapTHBIMH
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U3MEPEHHIA.

3HaeT OCHOBHBIE IPUEMBI
00paboTKyN ¥ NpeCTaBIeHHs
9KCIIEPUMEHTAJIbHBIX
JTAHHBIX.

JUCLUIUTHHBI C LEJIbI0
NOBBIIIEHUS KBATU(UKALIMH.

npogeccUOHATBLHOM
JEeATENTbHOCTH.

YnosserBopuTe
bHO (MOPOroBbIii
YPOBEHb)

Jaet onpenenenus
OCHOBHBIX IOHATHH
METPOJIOTHH.
Bocnpou3BoauT OCHOBHbIE
MeTozIbl 00paboTKH
IKCNEPHUMEHTAJIbHBIX
JAHHBIX.

3HaeT OCHOBHbIE METO/IbI
peLeHnst CTaHAApPTHBIX
WU3MEpUTENbHBIX 3a/1a4 U
yMeeT UX NPUMEHATh Ha
NPaKTHKE.

3HaeT MeTo/Ibl M3MEPEHM I
@B B 00BeMe,
TI03BOJIAIOLIEM BBITIONHATh
NPOCTbIE U3MEPEHUS

Vmeet paborathb co
CIIPaBOYHOI TUTEpaTypoii 1
HOpPMAaTUBHOI
JIOKyMEHTalUen.
Hcnonszyer CU B
COOTBETCTBHH C
YTBEPXKICHHBIMH
METOMKAMH BBITOJHEHUS
usmepenuii (MBH).
Vmeer obpabaTbiBaTh U
NPE/ICTABIIATH PE3YJbTaThI
W3MEpEHMIA.

Bnazneet MeTponoruueckoit
TEPMMHOJIOTHEI,
HaBbIKaAMH
HUHCTPYMEHTAJIbHBIX
U3MEPEHUH Pa3InUHbIMU
CH, tunoBoii 06paboTkoii
3KCNIEPUMEHTAJIbHBIX
JIaHHBIX B COOTBETCTBHH C
MBH.

CnocobeH KOppeKTHO
NPEICTaBUTh PE3YJIbTAThI
U3MEPEHUN

Onepupyet unpopmaumeii
IpY peLIeHHH MPOCTHIX
3aj1a4.

1.1.2.Komnerenuus OIIK-7

OIIK-7 — Cnoco0HOCTb YYMTBHIBAaTh COBPeMeHHble TeHIeHLIHH Ppa3BHTHsSI 3JIEKTPOHHKH, HM3MEpPHTEIbHO H

BBLIYHCJIMTE/ILHOM TEXHHKH, HHPOPMALHOHHBIX TeXHOJIOTHI B cBoeii mpodeccHOHAILHOI 1esATeIbHOCTH.

JUii  GOpMUPOBaHUS KOMIIETEHIIMM HEOOXOAMMO OCYIIECTBUTH PSJ 3TamoB. OTambl ()OPMUPOBAHUS KOMIETEHLIHH,

TNPUMEHAEMBIE U 3TOI0 BUIbI 3aHATHI U HUCTIOJIb3YEMBIC CPEICTBA OLICHUBAHUA NPEICTABJIICHBI B Tabnuue 5.

Ta6auua 5 — dtansl GOPMHPOBAHHS KOMIIETEHIIHH, 3aHSAATHS H HCNIOIb3yeMble CPEICTBA OLlEHHBAHHS

3HaeT 0CO0EHHOCTH
NPUMEHEHUS U3MEPUTENTLHON
TEXHUKH, TEHIEHLIUN ee
pa3BUTHS B 0011acTH
npodeccuoHaIbHOM
NIeSITEIbHOCTH.

npoeCcCHOHANIbHOM
nesTenbHOCTH. [Ipumensier
TeOpeTHYeCKUe 3HaHHS B
001aCTH METPOJIOTHHU IS
OCBOCHUS
obmenpogeccHoHaTbHBIX
IUCLMIUIMH U PeLIeHHUs
npodeccHOHaNbHbIX 3aa4.

CocraB 3HaTh YMmern Bnaners

‘VMeeT ucnojib30BaTh

3HaeT COBpEMEHHbIE
BO3MOXHOCTH M TE€HIECHLIMH

TeHICHLMH Pa3BUTHUA

o Pa3BHTHA COBPEMEHHbIX

3NIEKTPOHUKH, U3MEPUTETbHOM
METOIOB U CPEZICTB

TeXHUKHU, HHHOPMAITMOHHBIX 2 Bnaneet HaBbIKaMu

N U3MEpEeHU 1S OJTyYeHHs

TEXHOJIOT WA, MPEICTABIAET HCIIOJIb30BAHUS
IKCTIEPUMEHTATILHBIX S

HCTOYHUKH HAay4yHO- BO3MOXHOCTEM

i JIaHHBIX, BEIOMpaeT 5

TeXHHYECKOi HHpopmaLmy, COBPEMEHHOI

WCTOYHUKH TIOTyYEHHs »
. OTEYECTBEHHOTO U 0 U3MEpUTENbHOM TEXHUKH
COBPEMEHHOMN Hay4YHO- »
Conepxanne 3apy0eHOro onbiTa B 061acTH % TeHICHLMH ee pa3BUTHUS I
% TeXHHYECKO# nHpopMaLmu
JTanoB npodeCCHOHATTLHOIM NOJTy9eHHUs KaK

NIpY pelIeHNH 3a1a4 -

JeATETHLHOCTH. U3MEPUTEIbHOM,

IKCTIEPHUMEHTAJIbHOIM, TaK 1
Ipyroii HHGOpMaLUH,

HEeOoOXOUMOIA 1S peleHus
npo(ecCHOHANbHBIX 3a/1ay.

Buasbl 3ausTuii

Jlexuuu, npakTHYeCKue
3aHATHSA, CAMOCTOSATEIIbHAS
paboTa CTyIeHTOB

[TpakTuueckue 3aHATHA,
camocTosTebHas paboTa
CTYIEHTOB

[IpakTrueckue 3aHATHA,
camocTosATebHas paboTa
CTyZIeHTa.

Hcnoab3yembie
cpeacTBa
OLIEeHHBAHMHS

DK3aMeH, TeCT, BBICTYIUICHHS B
ponu o0ydaromero, onpoc.

KoHTponbHbIie paboTsl,
KOHCIIEKT CaMOCTOSATENIbHOM
paboTsl

Onpoc, KOHTPOJIbHbIE
paboThl, SK3aMeH

O6umne XapaKTEPUCTHUKH nokasarejei u KPUTEPUEB OLICHUBAHUS KOMIIETEHIIMM HA BCEX 3Tarnax NnpuBECACHbI B Tabnuue 3.
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Tabauna 6 — O61Ke XapakTepHCTHKH NoOKa3aTesieii H KpHTepHEB OLleHHBAHUs KOMIIETEHIMH 110 3Tanam

IToxka3areau u

3HaTh Y™metsb Bnaners
KPHTEPHH
Ob6nanaet pakTHIECKHUMHU U O6nanaet auana3oHOM
. KonTponupyer pabory,
= TeOpPeTUYECKUMH 3HAaHUSMHU B NPaKTHUECKHUX YMEHHIA,
OT/IHYHO (BBICOKHIT MIPOBOJMT OLIEHKY,

YPOBEHb)

npezenax u3yyaeMoii
o0sacTi ¢ MOHUMaHHEM
rpaHHL] IPUMEHUMOCTH

TpeOyeMbIX Ul pa3BUTHSA
TBOPYECKHX PELIECHUH,
abcTparupoBaHus npobnem

COBEPIIEHCTBYET
JeHcTBUs paboThI

BepeT OTBETCTBCHHOCTH

O6nanaet nuana3oHOM 3a 3aBEpILUEHUE 3aa4 B
3HaeT (aKThl, IPUHLIMIIBI, .
= NPaKTHYE€CKUX YMEHHUIA, HCCIIeIOBAHUH,
Xopowo (6a3oBbIii MPOLIECChI, O0IIE NOHATHSA B
., TpeOyeMbIX IS peleHus npucnocabiuBaeT cBoe
YPOBeHb) npezenax u3yyaeMoi
afitaos OIIpeZIeNIEHHbIX NpobieM B NOBEJIEHHE K
o01acTu uccaenoBaHus 00CTOATENLCTBAM B
peleHnu npobiaeM
YnossieTrBopH
& P O6nazaeT OCHOBHBIMH
TeJIbHO O6nanaet 6a30BBIMU Paboraer npu npsimom
N YMEHUAMH, TpeOyeMbIMU 1S
(noporoBbIii O0IIMMHU 3HAHUAMH HaOJIIOIeHUH
BBINIOJIHEHHS MPOCTHIX 3a1a4
YPOBEHb)

DopMynHMpoBKa Noka3aresieil 1 KpUTEpUEB OLIEHMBaHUA JaHHOM KOMIIETEHLIMK TIpUBeeHa B Tabnuie 4.

Tabanua 7 — [Noka3aTe/in H KpUTEpPHH OLIeHHBAHHSI KOMIIETEHIIHH HA 3Tanax

IToxa3zarenu u
3HaTh YMmetsb Bnaaners
KpHTepHH
CB0OOIHO MPUMEHSET
HOBBIE METO/Ibl PELIEeHNs
3a/1a4 B HE3HAKOMBIX
CUTYaLMsX.
3HaeT COBPEMEHHBIE Cnoco6eH pyKOBOIUTD
I'pamOTHO ucnonb3yeT 2
TEHIEHLMH Pa3BUTHA MEXIUCLMIUTHHAPHON
TEHAEHLIUH Pa3BUTHUA 3
3JIEKTPOHHKH, KOMaHO.
. 3JIEKTPOHUKHU U
U3MEPUTENILHON TEXHUKH, - CB00OOIHO BlIaieeT pa3HbIMH
U3MEPHUTEbHOM TEXHUKH,
MUH(POPMALOHHBIX cniocobamu noy4eHus u
: BBIOMpPAET HOPMaTUBHbIE L
TEXHOJIOTHIA, 3HAET KaK U3y4eHus HoBenen
JOKYMEHTBI JUIsl peLIEHHUs
UCTIONIb30BaTh HAyYHO- MHPOpPMALIUH.
JOCTaTO4YHO CIIOXKHBIX
TEXHUYECKHE JOCTHKEHHS VBepeHHO BlaneeT
npo¢eCcCHOHANIBHBIX 3a/1a4,
OtiinyHO NpY peLIEHUH HaBbIKAMU U3Y4EHHUS
" CaMOCTOSITENILHO
(BbICOKMIA npo¢eCcHOHaIbHBIX 3a/a4. AR Pa3IMYHBIX HCTOYHUKOB
YPOBEHb) O60CHOBBIBAaET BBIOOD o Hay4YHO-TEXHHYECKOH
OpraHU30BbIBAET U
HCTOYHUKA IS NIOJTy4EHUS] nHpOpMaLH,
. NIPOBOZIUT U3MEPUTEIbHbBIE
Hay4HO-TEXHUYECKOi OTEYECTBEHHOTO
9KCTIEPUMEHTHI C
MHPOPMALIHU U OIBITA, 3apy0e’KHOIO OTbITA.
FICTIOJIb30BaHUEM
HEeo0X0AMMOro s CB0oGoaHO onepupyeT
COBPEMEHHOTO i
pemeHus 3aaay UHpOpMaLHeil NpH peleHuu
- obopynoBaHus s »
npoeccroHanbHO 3 3aa4 npodeccuoHanbHOM
NIOJTy4eHHsl HeOOXOMMOii
JeSATEIbHOCTH. JEATETbHOCTH.
UH(pOPMaLIUH.
Jlerxo npuMeHsieT
HOBEHWIINE NJOCTHXKEHHS, B
TOM YHCJIE Ul pELIEHUS
HETPUBUAJIbHBIX 3a/1a4.
3HaeT COBpeMeHHbIe O6ocHOBaHHO BbIOUpaeT Bnaneer HaBbikamu paboThl
Xopowo TeHICHLINH Pa3BUTUSA peleHus 3anaq € MCTOYHMKAaMH MH(pOpMaLIK
( 6a3pom>m 3NEKTPOHHKH, npo¢eccHoHaNbHOI 0 JIOCTHXXEHHSX B 0011aCTH
b U3MEPUTENILHON TEXHUKH, JeSTeJHOCTH C YU4eTOM 3JIEKTPOHUKHU U
yp MH(POPMALMOHHBIX TeHIEHIMI pa3BUTUSA U3MEPUTENbHON TEXHUKH JUIS
¥ 3JIEKTPOHUKH U pelueHus 3anay
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OnuceIiBaeT 00acTu

NIPUMEHEHUs] HOBEUILIUX
Hay4YHO-TEXHUYECKHUX
BO3MO>KHOCTEM.

U3MEPUTENbHON TEXHUKH.
YMeeT caMOCTOATENbHO
ycBauBaTh HHGOPMAIHIO 13
Pa3NMYHbIX UCTOYHUKOB.

. [IpumensieT noay4yeHHbIH
YPOBEHb 3HAHWM 1715
NPONOJIKEHUS U3yYEeHUS
JUCUMIUIUHBI C 1EJTbI0
NIOBBIIIEHUS
KBaTM(PUKALIHH.

npodeccUOHaTbHOMN
JEATEIbHOCTH.
OnepupyeT uHdpopmanmen
TIpH peLlIeHHH 3a/1a4y CBOEi
npodeccCUuOHANBHOM
JeATEILHOCTH.

YnoBaeTBopHTE]
bHO (MOPOroBbIH
YPOBEHB)

Hmeet npeacrasieHue o
COBPEMEHHBIX TEHIECHLMAX
Pa3BUTHSA IEKTPOHUKH,
U3MEPUTEbHOM TEXHUKH,
UH(OPMALIMOHHBIX
TEXHOJIOTHIA.

3HaeT OCHOBHBIE
HOPMaTUBHbIE JOKYMEHTHI
U UX IPUMEHEHHE, MOXET
HCIIONb30BaTh APYTHE
HCTOYHMKH UH(POpPMALIIH B

‘obnacTu

npogeccHOHAIBHOM
JeATENIbHOCTH.

VYMmeer usyuats U
BOCTIPUHMMATh Hay4YHO-
TEXHUYECKYIO
MH(OpMaLHMIO IpH
pELIEHHH MPOCTHIX 3a1a4
npogeccuoHaNbHOM
JEATETbHOCTH.

Bnaneer HaBbiKaMu paboThI
€ UCTOYHMKaMHU HH(OpMaLUH
0 TEHIEHLMAX Pa3BUTHA
3IEKTPOHUKH U
U3MEPUTEIILHON TEXHUKHU.
Onepupyet undpopmanmen
NIPH BHITNOJTHEHUH TPOCTBIX
3a1a4 npoeCCUOHATBHOM
JeSATeIbHOCTH.

IIJ'lSl peajm3alii BbIIICTNICPEYUCICHHBIX 3a1a4 o6y'1e1mx HCIIOJIB3YKOTCSA THUIIOBBIE KOHTPOJIBHBIC 3aJaHUA W HWHBIC
Marepualibl, HeoOXOnMMBbIe Ui OLIEHKH 3HaHUMH, ymex-mﬁ, HaBBIKOB U (PUIH) OnbiTa ACATCIBbHOCTH, XapaKTCPHU3YIOLIUX 3Tallbl

(opMHpOBaHUs KOMIIETEHLMI B TIPOLIECCE OCBOEHUs 00pa30BaTeIbHON NPOrpaMMbl, B COCTABE:
1. Tect «OCHOBHBIE MIOHATHUS U ONPEIETICHUS] METPOJIOTHH»
2. KoHTpoJibHbIe paboThl.

TeMmbl KOHTpONIBHBIX pabor (mo 0,5 yac):

1).MeTtonuyeckue cucTeMaTHYeCKue NOrpeliHOCTH. BBeieHue nonpasok.

2).ITorpenrHocTH CpeCTB U3MEPEHHUSL.
3). O6paboTka pe3yabTaTOB MHOTOKPATHBIX PABHOTOUHBIX U3MEPEHUI.
4). O6paboTKa pe3yJIbTaTOB KOCBEHHBIX U3MEPEHUIA.

Tembl KOHTPOJIbHBIX paboT (no 1 yac):

1). Metponorudeckoe obecrnedeHne (odecrneyeHue eIMHCTBA H3MEPEHHUIA).

3. BoicTynuieHHsl CTYAEHTOB B pOJIM 00y4aroIero.
TeMbl BBICTYTUIICHHINA:
3.1 MexnyHapoaHble opranusauuu no merponorud (MBMB, MO3M).
3.2. MexmyHapo[Hble JOKYMEHThI B 00J1aCTH M3MEPEHHI U U3MEPUTENIbHOM TEXHUKH.
3.3 Poccwiickie TOKyMeHThI B 001aCTH U3MEPUTETbHON TEXHUKH.
3.4. MexmyHapoaHble JOKYMEHThI B 001aCTH HAHOBJIEKTPOHUKH ¥ HAHOTEXHOJIOTHiA.

3.5. Poccuiickue JOKyMEHTHI B 001aCTH HAaHOJIEKTPOHUKY ¥ HAHOTEXHOJIOT Ui

3.6. Bunsl u conepikaHue HOPMaTUBHBIX IOKYMEHTOB MEKIyHApPOAHBIX OpraHW3aLiii 110 METPOJIOTHH.

3.7 IlpaBuna CyMMHUpPOBAHHUS MOTPEIIHOCTEH.

3.8 LludpoBsie 3anOMHUHAIOLIAE OCLHIIOTPadBI.
3.9 LludpoBsie U3MEPHUTENHN TAPAMETPOB LIENEIA.
3.10 INapameTpuueckue AaTYUKH,
3.11 I'enepaTopHble JaTYUKH.

3.12 W3mepeHHs HENEKTPHUYECKUX BEIMYHH 3JIEKTPHYECKUMHU METOAMHU.

4. JlabopaTopHbie paGoThl (B COOTBETCTBHH C I1. 7 paboueii NporpamMmMsbl O TUCLUILIUHE):
4.1.IlpumeHeHHe ANMEKTPOHHOTO ocLiuiorpada uis UCCle10BaH|sl EKTPUUECKUX CUTHAJIOB.
4.2. U3MepeHue napaMeTpoB JIEKTPUUECKUX LENEeH PE30HAHCHBIMH METOJaMU.

4.3. UccnenoBaHue TeH301aTYHKOB.
4.4. TloBepka CpeICTB U3MEPEHHIA.
5. Tembl camocTOSITE/ILHON pabOThI CTYAEHTOB:

4.1. Metponoruueckoe obecniedeHne usmepeHuit (yrmybnenHoe uzydenue): 3akoH PO «O6 obecniedyeHun eIMHCTBA
u3MepeHuit», cepbl 1 GOpMbI rocyrapcTBeHHOro obecnedenus enuHctsa usmepenuii (TPOEW), moBepka u kanuOpoBka

cpenct usmepeHuii (CH), 3TaloHbl U IOBEPOUHBIE CXEMBI.
4.2. HaunoHanbHble (P®) nokyMeHTHI B 00J1aCTH HAHOZJIEKTPOHUKH U HAHOTEXHOJIOTHIA.
4.3. MexayHapoaHble JOKYMEHTbI B 00J1aCTH HAHOTEXHOJIOTUIl U HAHODNIEKTPOHHUKH. .
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4.5. TlpuHuMnbl paboThl, KOHCTPYKLMS, TEXHUYECKHE XapaKTEpHUCTHKH, OONACTH NpPUMEHEHHUS COBPEMEHHBIX
IaT4NKOB. IHTEINeKTyalbHble JaTUNKH.

5. lonyck K 3K3aMeHy NpPEeIOCTaBJIseTCs MPU BHINOJIHEHUH HA MOJIOKUTENbHYIO OLEHKY 5 KOHTPOJbHBIX paboT u
TecTa B COOTBETCTBUHM C 1.8 pabouyeii mporpaMMbl 10 IMCLMIUTMHE, ¥ BBINOJIHEHUH U 3amuTe 4-X JIabopaTopHbIX paboT B
COOTBETCTBHH ¢ 1.7 pabodeil mporpaMMsl. JIOMycK Ui HEYCNEBAIOIMX CTYIEHTOB 3aKJIFOYAeTCs B YCNEIIHOM BBITIOJTHEHUH
(TOBTOPHOM BBITIOJTHEHMHU) YKa3aHHBIX BbIIE KOHTPOJIBHBIX 3aJaHMIi.
6. Jx3aMeHalHOHHbIE BONPOCHI:

Knaccudukauus usmepenuii. i3MepeHus npsiMble, KOCBEHHBIE, COBMECTHBIE H COBOKYITHBIE.

1.

2 Knaccudukauus metonos usmMepeHus ®B. MeTox HenocpeACTBEHHO# OLEHKH U METOJI CPaBHEHUS C MEPOii.

3. Knaccudukamms cpencts uamepenuit. Ux XxapakTepucTHKH.

4. Knaccupukanus norpemHocTei.

5. CucremMariyeckue NorpemrHocTi. MeTtosl 00Hapy KeHuUsl, METOIbl HCKIIIOYEHHS.

6. CryuaiiHble MOrPENIHOCTH. 3aKOHBI pacrpeieleHusl, TOYeUHbIEe OLEHKH.

7. CraTUCTUYECKHE OLEHKH CIy4yaiHbIX morpemHocteid. OrmpeneneHwe  JOBEPUTENbHOIO  MHTEpBaja
NOrPEIIHOCTEM.

8. IlpaBuna CyMMHMpOBaHMs NOTPEINHOCTEH (HEHMCKIIOUEHHbIE OCTAaTKM CHUCTEMAaTHYECKUX MOTpeIIHOCTel u
Clly4aifHble TOTPEIHOCTH).

9. IMorpemHocTu cpencts u3Mepenust (CH), mx HopmupoBanue. Knaccel Toynoctu CHU u apyrue ¢opmsl
HOPMHUPOBaHUs NOIPELIHOCTEN.

10. O6paboTka pe3ynbTaToB NMPSAMbBIX OZHOKPATHBIX U3MEPEHHUI.

11. OnpeneneHue pesysbTaTa U MOTPEIIHOCTH KOCBEHHBIX H3MEPEHHUI.

12, OO6paboTka pe3ynbTaToB MpPSMBIX MHOTOKPAaTHBIX PaBHOTOYHBIX W3MepeHWi. MneHTudukanus 3akoHa
pacnpeneneHus ciydaiiHoii BeauauHsl. Kpurepuii ITupcona.

13. Knaccuukaums umuppoBbIX H3MEPUTENILHBIX YCTPONHCTB. OCHOBHBIE XapaKTEPUCTUKH LM(PPOBBIX YCTPONCTB.

14. O0600mEHHAs CTPYKTYpHasi CXeMa U3MEPUTEJILHOTO MpUOopa ¢ BpeMA-UMITYJIbCHBIM NPe00pa30OBaHUEM.

15 O0600mEHHAs CTPYKTYpHask CXeMa H3MEPHUTEIbHOIO Npubopa ¢ 4aCTOTHO-UMITYJIbCHBIM NpeoOpa3oBaHuEM

16. O6001EHHAs CTPYKTYpHAs CXeMa U3MEPHUTEILHOIO NpUbopa ¢ ypaBHOBEIIMBAIOIIMM NPe0Opa3OBaHUEM.

17. BonbTMETpbl NOCTOSHHOTO HanpsbkeHUs. KomneHcaTopsl.

18. BonstmeTpbl nepeMeHHoro HampsbkeHus. Knaccugukauus. OOG0OMmEHHbIE CTPYKTypHble CXeMbl. Bujbl
JIETEKTOPOB.

19. L{1dppoBbie BONIBTMETPHI ¢ BpEMSA-UMITYIbCHBIM MPe00pa3oBaHUEM.

20. L1 poBbie BOJBTMETPBI, HCTIOJIB3YIOIINE METO/ IBOHHOTO MHTEIPHPOBAHUSI.

21 L1 poBbie HHTErPUPYIOLIKE BOJILTMETPHI (C YACTOTHO UMITYJILCHBIM TPE0Opa30BaHUEM ).

22, LlupoBbie BOILTMETPHI yPaBHOBEIINBAIOILETO MPE0OPa30OBaHUs.

23. CTpyKTypa ¥ NPUHLMI AeHCTBUS YHUBEPCAJIBHOTO 3JI€KTPOHHOro ocumuiorpada. OCHOBHbIE XapaKTepHUCTHKH
ocuusiorpada.

24. Ocumuiorpaguueckie MeTolbl U3MEPEHHs NapaMeTPOB CUTHAJIOB. [OrpemHOCTH U3MEPEHHIA.

25. L{1ppoBbIe 3aNOMUHAIOLINE OCLIILIOrpadbl.

26. Lludpossie yactoToMepsl. Mi3MepeHne BpeMEHHbIX MHTEPBAJIOB.

27 MocToBble METO/IbI U3MEPEHHUs TapaMeTpoB Lieneii. Buaesl MocToB. Mx ocobenHocTH. O6nacTi NpUMEHEHNS.

28. LndpoBbie U3MEPUTENU NApaMETPOB LieTelf ¢ MPUMEHEHHEM METOIa aMIIepMETpa-BOJILTMETPA.

29. LudpoBbie U3MepUTENIU NApaMeTPOB LiETIEH ¢ MpeaBapUTEIbHBIM NPe00pa30BaHUEM NapaMeTpa B HANpsHKEHHE.

30. LludpoBbie U3MEPUTENN TAPAMETPOB LieNeil C BPeMsA-UMITyJIbCHbIM IPe00pa30OBaHHEM.

31. ITaHOpaMHble U3MEPUTENTH aMIUTUTYIHO-YaCTOTHBIX XapaKTEPUCTHK LeNei.

32. H3mepeHne HeaNeKTPUYECKUX BEJIUMUUH NEKTPHIECKHMH METONAMH

33. [TapameTpuueckue AaT4Yuku. BUIbl, JOCTOMHCTBA, HEAOCTATKH, 001aCTH TPUMEHEHUSL.

34, ['eHepaTOpHble NaTYMKU. BHIbl, XapaKTEPUCTUKH, 1OCTOMHCTBA, HEOCTATKHU, 00/1aCTH NPUMEHEHUS.

3s. HHTenekTyanbHble JaTIUKH.

36. ABTOoMaru3aLysa U3MepeHHii: MUKkponpoueccopHble CH, HHOOPMaLMOHHO-U3MEPUTENIbHbIE CHCTEMBI.

37. MeTtponoruueckoe obecnieueHune usmepenuii (MO). OcHoBbl MO. MeTtponorudeckue ciyx06bl. Cocras, 3a1auu,
TIOJTHOMOYHS CITyXkO0.

38. OcHOBHbI€ MOJNIOKeHUs 3akoHa PO «O6 obecneueHun eMHCTBA U3Mepenuiiy. Cepsl 1esSTeNbHOCTH, B KOTOPBIX
NPUMEHSETCs FOCYIapcTBEHHOE peryanpoBaHue obecneueHus enuncTra usmepenuii (CPOEN).

39. @opMbl TOCYIapCTBEHHOTO perynvpoBaHus obecneyeHus eauHctBa u3Mepenuit (IPOEM). Hx kpatkas
XapaKTepHCTHKA.

40. Cucrema nepenauu pa3MepoB enuHull @B pabouum CH. DTanoHbl, NOBEPOYHbIE CXEMBI.

41. [ToBepka u kanubposka CH.

42. H3mepeHue crekTpa CurHaa.

7. MeToan4ecKHe MaTepHaJibl (B COOTBETCTBHH C M. 12.3 paboueii mporpaMMsbl N0 JUCLUUILUIMHE):

7.1. Otyanko B.®. Metponorus, cranaapTusaums U ceptudukanms: YueOHoe meronuueckoe nocooue. — Tomck:
TMLJIO, 2010.-52c.(B 61611.12 3K3)

7.2. Otyanko B.®. YueOHO-MeTOaMYECKUIT KOMIUIEKT (yuyeOHble METOOUUYECKUE TIOCOOUS 10 MPAKTUYECKUM
3aHATHSM, TI0 CAMOCTOSATENIbHOI paboTe CTYAEHTOB, MO JabopaTopHbIM padotam) no aucumminie MCuTHU (MCuC). —
oo Mmoo ® e ne =21 Ve - —~a oy Wit //esautusur.ru/docs/umk metrologia.zip
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