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PABOYAS ITPOI'PAMMA YYEBHOM IUCHUATIINHBI
METPOJIOTHUA U TEXHUYECKHUE U3MEPEHUA
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DakyabTeT NeKTPOHHOH TeXHHKH PDOT

Kadeapa ¢uzuyeckoii anekrponnku O

Kype tpetuii CemecTp 1sTHII

YueOHblit nu1an Habopa 2016 rona u nocJiexyOMHX JIeT.

Pacnipenenenne pabouero BpeMenu:

2 | o | E
No Buabl yae6Hoii paboThbl g 3 E 3

§ |2 | §
1. | Jlexuun 26 26 4acoB
2. | JlabopaTopHbie padoThl 16 16 4acoB
3. | lIpakTHyeckue 3aHATHA 18 18 4aCoB
4. | Bcero aynuTopHbIX 3aHSTHI 60 60 4acoB
5. N3 HHX B HHTepaKTHBHOI dopme 12 12 yaca
6. CamocrosiTesibHasi paboTa CTYJEHTOB 48 48 4acoB
7. | Beero (0e3 s3x3ameHa) 108 108 | yacoB
8. | Ox3ameHn 36 36 4acoB
9. | Obumias TpyA0EMKOCTH 144 144 | yacom

(B 3a4eTHBIX eaMHHLAX) | 4 s A ;" 3ET
IK3aMeH — [ISThIH ceMecTp
Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npoTokosa Ne OT«  » 20 1
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1.1lean ¥ 3224y JHCUHILINHDBL:

Henpbro qucunnnunesl «MeTposorust u tTexHuyeckue usmepennsy (MuTH) ssnsiercs o0yueHHe
CTYA€HTOB OCHOBaM METPOTOTHYECKOTr0 0DeCIIeYeHHs COBPEMEHHON HAYKH U TEXHHKH.

OCHOBHBIMH 321249aMH JUCLHILTHHB! SIBJISETCS H3yYeHHEe TEOPETHUECKHX OCHOB METPOJOTHH,
NOJIO)KEHUH TCOPHH MOTPEIIHOCTEH, COBPEMEHHBIX METOAOB H CPE/ICTB H3MEPEHHS PUUUECKIX
BEJIHYHH, CIIOCO00B 00paboTKH pe3yIbTaTOB H3MEPEHHH, H3ydeHHe CHCTEMbI 00ECTICYeHHUS e HHCTRA
U3MEDPEHHH.

2. MecTto ancuHniHHbI B crpyKrype OOII:

Jucuunimna oTHocHTes K 6a30B0i yacT npodeccuonansroro mukia (b1.5.1 9).

M3yuenne qucuuniusel 6asupyercs Ha GpyHIaMeHTaTBHON QH3HKO-MATEMATHYECKOH
TIOArOTOBKE, HAa 3HAHUU METO/IOB TEOPHH BEPOSTHOCTH, OCHOBHBIX (H3HUECKHX 3aKOHOB B
00/1aCTH 21EKTPHUYECTBA, MATHETH3MA, MEXAHUKH, ONITUKH, HA 3HAHUH OCHOB JNEeKTPOTEXHHKH,
TEOPUM LieTIeH H 3JIeKTPOMArHHTHOTO 1011, S7IeMEeHTHOI 6a3bl aHanoroBoit u UdpPoBoil
TEXHHKH 1 1p. U3yyaemas IMCUMNIHHA SBIACTCS IPEIIECTBYIOMEN IPH H3YYeHHH
CHENHAIIBHBIX U NPOGUIMPYIOIMX AUCLUIUIHE — METO/Ibl aHATIN3a U KOHTPOJIA
HaHOCTPYKTYPHPOBAHHBIX MATCPHATIOB M CHCTEM, TEXHOJOTHS MATEPHATOB MHKPO H
HAHOJJICKTPOHHUKH, TEXHOJOTHH KPEMHHEBOH HAaHOBIEKTPOHHKH U JIp.

3. TpeGoBaHuS K pe3y.IbTATAM 0CBOCHHS JHCHHILTHHDI:

[lpoecc  u3ydeHHs [UCIMIIMHBI — HanpaBieH Ha  (OPMHPOBAHHE — CIEAYHOLIHX
KOMIIETCHIIMH BBITYCKHHKA:

1. CrocofHOCTb  HMCIONB30BaTh OCHOBHBIE IpPHEMBI OOPaGOTKH M  NpeicTaBieHHs
IKCIepUMEHTANBHBIX AaHHBIX (OI1K-5).

2. CoocobGHOCTE  yYHTBIBATB COBPEMEHHbIE TEHJCHIMH  Pa3BHTHS 3JIEKTPOHUKH,
U3MEPUTETIBHOH M BBIYUCIMTENBHOH TEXHUKH, HH(OPMALMOHHBIX TEXHOMOTHH B cBOeil
npodeccHoHanbHOM aesrensHocTa (OITK-7).

B pesynprare H3y4eHUs AUCUUIUIMHBI CTYAEHT JOJIKEH:

3HaTB. OCHOBBI METPOJIOTHH, OCHOBHBIC METOMbI M CPEACTBA H3MEPEHHS PH3HYCCKUX BeTHHH,
npueMbl 00pabOTKH H IIPEACTABJICHHUS IKCIIEPUMEHTAIBHBIX JAHHBIX.

YMeTh:  [PUMEHSTh METOIB H CPEACTBA H3MepeHHS (HM3UYECKHX BETHYHH, YIHTHIBATH
COBPEMEHHbIC TCHIACHUHMH DPa3BHTHA OJJIEKTPOHHKH M H3MEPHTENLHOM TEeXHMKH B cBOell
npoeCCHOHANBHOM JeATeNLHOCTH.

Bnagers: npnemamu 0GpaboTKH M OLCHKH IOTPELIHOCTH Pe3yIbTaTOB H3MEPEHHHA, IPABHIAMH
[PE/ICTaBJIEHUS IKCIIEPUMEHTAILHBIX JaHHBIX.

4. O6beM JUCHHITHHBI H BHIbI Y4e0HOI paboThbl

Obmas TpyA0eMKOCTh AUCHHUIUIHHEL COcTaBaser 4 334€THBIC ¢TUHHIBI.

Bun yuebnoii pabotel Beero 4acos CCMCC?QLI l

AyauropHbie 3ansTH (BCero) 60 60
B ToM uncre; - -

Jexin 26 26
JlaboparopHsie padorst (JIP) 16 16
Ipaktnueckue 3ansrus (I13) 18 18
CamocrosiTesbHan pabora (Beero) 48 48

Byl arTecTalny - 3K3aMeH 36 36

Ob61as TpyROeMKOCTh 9ac 144 : 144
3auetHsle Exnnunst TpynoeMkocTn 4 4
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5. CoepkaHue THCHHILIHHBI

5.1. Pazjtestbl AHCHMILIAH U BHABI 3aHSITHH

o oo~
Ne 'E:? §§ £ ;':f § g % 8 g DopMupyeMbie
Hanmenopanue pasgena IUCLMILUIEHDI Z @ S8S=xiza 5 & KOMTIETEHLIMH
n/n 2 BECEESY 83 (OK. TIK
= % LS ) CB S . )
S
. | Ocuosbl MeTposiorns. [orpeurHocti HsMepeHsit. 6 -- 4 2 12 OIIK-5, OIlK-7
2. | O6paboTka pe3yJIbTaTOB U3MEPEHHH 4 4 6 10 24 OI1K-5, OIK-7,
3. | MeTonel ¥ cpecTRBa H3MEPEHHS QUIMIECKUX 14 |8 6 28 56 OIIK-5, OITK-7
BEIMYHH. ABTOMATH3aLIs H3MEPEHHA.
4. | ObecneueHue eqUHCTBA uaMepenuil. OCHOBLI 2 4 2 8 16 OIIK-5, OIIK-7
METPOJIOTHYECKOro obecneyeHus.
5.2. Coaep:kanne pa3nesioB TUCUHHILIMHBI (110 JIEKIHSAM)
Tpyx DopMupyeMbie
Ne | HaumeHopaHue 0eMK
o pa3Tenos CozepxaHue pasienos 0CTL KOMIIETEHLIUH
(OK, IIK)
(1ac.)
1. | OcHoBsl OcHOBHbIE NOHATHA, TEPMHHBI H OTIPeIETIEHHs METPOIOTHH. | 6 OIIK-5, OIIK-7
METPOTOTHH. Cucrema eannann Gusrueckux pemmuus (OB). Knaccuduxauun
HorpewxocTu BHAOB H3MEPEHUH, METOIOB H cpeacTs H3MepeHuit (CH).
HU3MEpEHHH. OcHoBnble MeTposiorydeckne Xapakrepuctika CH. OcHoBbl
Teopuu norpemsocted. Knaccudukanus norpemnocreii.
CucTeMaTHUECKHUE U CTyYaiiHbie OTPENIHOCTH, UX
0COOEHHOCTH.
2. | Obpaborka [paBuia cymMmupoBaHis norpemHoctei. [pasiia 4 OIIK-5, OI1K-7,
pe3yIbT2TOB NpPeCTaBJICHUS Pe3YNAbTATA H3IMEPEHHA.
H3MepeHuii O6paboTKa pe3ysbTaTOB MPAMBIX OIHOKPATHEIX
TEXHHYECKHX usMepennit. HopMupoBanue 0CHOBHOM #
JONONHHUTEBHOH norpewiHoctei CH.
O6paboTka pe3y/IbTATOB MHOTOKPATHbIX PABHOTOYHBIX
u3Mepenni. MaeHTudukaums 3akoHa pacnpeaesie Hus ONbITHbIX
nanneix. Kpurepuii Iupcona. Yetpanenne npomMaxos.
O6paboTka pe3yabTaTOB KOCBEHHBIX H3MEpPEHHIl.
3. Metoarl 1 OGobuieHHBIE  CTPYKTYPHBI®  CXeMbl  H3MEPHTENbHBIX | 14 OTIIK-5, OIIK-7
cpencTBa npubopos. Tlpunuunsl nocrpoerus uuppossix CH. Metoznel 1
U3MEpeHNs CPeACTBA U3MEPEHHA HANpsHKEHUs, TOKA U  MOIIHOCTH.
duzHHecKUX Usmepenne napamerpos uenell. Hccnenosanue — hopmel
BEJIMUHH. curHana.  Ocuuinorpaduueckye  H3Mepenus.  MsmepeHue
4acToTel, HHTepBaNoB BpemeHM. Jartumkn. Hzmepenne
HE3NEKTPUYECKUX  BENMYMH. ABTOMAaTH3alMsi  M3MEpeHHl.
MuxkponpoueccopHbie npHOOPHI, nHGOPMALNOHHO-
u3MepurensHeie cuctemsl (MHC).
4. ObecneueHne [Tonatue mertponormdeckoro oGecneyenns (MO). Tlonstue | 2 OIIK-5, OIK-7
eIMHCTBA «eJMHCTBO H3MepeHui». OCHOBHBIC MONOXKEHUS 3akoHa PO
HU3MepeHHH. «O6  obecnieyenun  eauHcTBa  M3MepeHuity.  Cdepsl
OcHOBBI rOCYyIapCTBEHHOTO  PETYJIHPOBaHHS obecnevyeHus eNHHCTBa
MeTponorwueck | mamepennit  (TPOEM).  Ob6gsatensHele  TpeGoBaHMa K
oro H3MEPEHHUAM, CPEICTBAM HM3MEpPEeHHH, METOUKAM BbITIOAHEHMA
obecneveHns wMepenudt, enunntaM ®OB. Popmnr TPOEM. Cucrema
(MO)*. BocnpousBeneHua eaunul @B ¥ nepenaun ux pamepa BceM
CPeaCTBAM H3MepeHM. DTaloHbl, BUAbI 3TaioHOB. [ToBepka M
xanubposka CH. [loBepouHble CXeMbl H METOAMKA TMOBEPKH.
['ocynapcTBEHHBIH METPONOTHYECKHIt HAN30D.
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5.3. Pazgeiibl AHCHHILTHHBI H MEXKIUCHMILIHHAPHbIE CBS3H ¢ 00eCIeYHBa0 MHMH
(npeabLyIHEMH) H 00ecreYHBAeMbIMH (IOCJIENYIOIMHMM) AUCHHITHHAMHA

Ne Hanmenosanue Ne Ne paspenos nanno#l aucuMInHbL U3 Tabn.5.1, It KOTOPBIX
nn obecneynBalomMx HeoOX0AMMO n3yueHHe obecnedBalomnX (IIpeabi Ay HINX) 1
(peapLIyHINX ) U obecneyHBaeMbIx (1IOC/ie IYIOIIHX) THCIHIUTHH
obecreunBaeMbixX 1 2 3 4 5
(nocjie IyIOHIHX ) TUCLHILTHH
IIpexmecrByomue IHCHHILIHEBI
1. | Ousuka + + + + -
2. | Maremarnka - + + + -
3. | Teoperudeckue OCHOBBI - + + - -
3NEKTPOTEXHUKH
Iocaexyromue THCIHNAHHBI
1. Meronpt aranm3sa U KOHTPOA - + -+ + +
HaHOCTPYKTYPHPOBAHHbIX
MaTepHanoB H CHCTEM
2. | TexHonorus MaTepHaios - + + +
MHKPO U HAHOJJIEKTPOHUKH
3 TexnonOrHM KpeMHHEBOH - + + + -
HaHOJIEKTPOHHKHU

5.4. CooTBeTcTBHE KOMIETEHIHI, POPMHPYEMBIX NIPH H3YUeHHH THCIMILTHHbI, H BHIOB

3aHATHIl
Hepeuens Bune! zansTuii DopMbI KOHTPOJA
KOMIICTEHIIHI 11 Jla6 | Tlp. KP/KIT | CPC (npuMepbi)
OIIK-5 + + + + Onpoc, BBHICTYIICHHS Ha MPAKTHYECKHUX 3aHATHAX,
BBITIOJTHEHHE M 3alMTa 1ab0paTopHLIX padoT,
KOHCHEKT, KOHTPOJIbHBIE paboThl, TECT
OIIK-7 + + + Onpoc, BLICTYIUICHUS Ha IPaKTHYECKOM 3aHATHH,
KOHTPOJIbHbIE pabOThbl, KOHCIEKT.

JI - nexnus, Ilp — npakTuyeckue u ceMuHapcekne 3austus, J1ab — nabopatopurie padotsr, KP/KIT
— Kypcosas pabota/npoekrt, CPC — camocTosTenbHas paboTa cTyIeHTa

6. Meroant u dopmbl opranuzanun ofyuenns.. TeXHOIOrHM MHTePAKTHBHOIO 00y4eHHS
NpH pa3HeIX opMax 3aHATHI B Yyacax.

Dopwst | Texumn ITpaktuueck | JlaGopar. CPC
MeTozsi (aac) He 3aHATUA paboTel (4ac) Bcero
(4ac) (4qac)
Pabora B koMaHe (OArpyIIne) 4
BeicTynnenns B ponu o6yvaroniero 4 4
HT1oro HHTEpaKTHBHBIX 3aHATHIA 4 4 4 12,
7. JlabopaTopHbIii npakTHKYM (16 4acos)
Ne Ne paszgena HaumeHoBaHHe 1abOPaTOPHbIX paGoT Tpyno- Komnerenuuu OK,
n/n JUCUMIUIMHEL U3 €MKOCTh MK
Tabn. 5.1 (4ac.)
1. 1,2,3 [TpumMeHeHMe IIEKTPORHOTO ocuMiUIorpada At 4 OIIK-5,
MCCIIeI0BaHNS AEKTPHYECKUX CHIHAIIOB.
2. 1,2.3 Hsmepenne napaMeTpoB 31eKTPHYECKUX LeTeit 4 OIK-5,
PE30HAHCHBIMH METOAAMM.
3. 1,2,3 HcenegoBanye TEH301aTHHKOB. 4 OIIK-5,
4. 11.2.3.4 TTorenka cpeIcTB H3MEPCHHIA. 4 OIlK-5
CornacoBaHa Ha noprtane Ne
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8. IlpakTHYecKHe 3aHATHS

Ne Ne pazsnena TemarHka NpaKTHYECKUX 3aHATUI (CEMHHAPOR) Tpyno- Komnerenuun OK,
wn JMCLHIUTHHEB] H3 E€MKOCTE MK
Tabn. 5.1 (gac.)
1. 1.2.3 MeTroanyeckne cHCTeMaTHYECKHE NOTPEIHOCTH. 2 OIIK-5, OIIK-7
Bsenenne nonpaeok. Macurrabusle npeodpasosarenm.
Konrponehaa patora (0,5 1ac)
2. 1,2 IlpaBina cyMMHPOBaHHS NOIPEILHOCTEH. 2 OIIK-5. OIK-7
(MHTepaKTHBHOE 3aHsTHE | vac).
3. 1,2 O06paboTka pe3ynbTaTOB NPSIMBIX OJTHOKPATHBIX 2 OIK-5, OIIK-7
n3Mmepenni. [Morpentnoct CH.
Konrponbhnas pabota (0,5 yac).
4. 1,2 Ciyuaiinble norpemnocts. O6paboTka pesyibTaToB 2 OIIK-5, OIIK-7
MHOTOKPATHBIX PABHOTOUHBIX H3MEPEHHI.
KonTtponshas padota (0,5 yac).
5. 1,2, O06paboTka pe3y1bTaTOB KOCBEHHBIX H3MEPEHHIT. 2 OIIK-5, OIIK-7
Tecr.
6. |2,3,5 Lingposele n3mepurenn. UsMepenne HanpsKeHHit, 2 OIIK-5, OIIK-7
H3smepeHue napaMeTpoB Leneil.
(MHTEpAaKTUBHOE 3aHATHE | yac)
KouTtpospnas pabota (0,5 yac)
7. 12,3 Ocuunnorpadideckue u3Mepenns. Lndpossie 2 OIIK-5, OIIK-7
3anoOMHHatoje ocuiorpadsl. Jatauxy.
(uHTEpakTHBHOE 3aHATHE 1 yac).
8. 2,3,4 Haruukn. MsMepenne HeaNneKTpHYeCKUX BEJIHUHH 2 OIIK-5, OIIK-7
(MHTEpaKTHBHOE 3aHsiTHE | Yac).
KonrponbsHas pabora Ha TeMy «O6ecneuenme
€HHCTBA M3MepeHui (1 1ac)
9, 1,2,3,4 [TonseneHne UTOroB. 2 OIIK-5, OIK-7
TeMbl KOHTPOIBHBIX padoT (110 0,5 yac):
1).M€TO,21H‘ICCKH€ CHCTECMATHYECCKHEC ITOTPECHIHOCTH. BBCI{CHHG IIOITPaBoOK.
2).IlorpemHoCcTH CpeicTB H3MEPEHHSL.
3). O6paboTka pe3yabTaTOB MHOIOKPATHBIX PABHOTOUHBIX H3MEPEHHUH.
4). O6paboTKa pe3yIbTaTOB KOCBEHHBIX H3MEPEHHI
TeMbl KOHTPOJIBHBIX padoT (1o 1 gac):
1). Metposioradeckoe obecnedeHue (0beceueH e eIMHCTBA H3MEPEHHI ).
TecT: «OCHOBHBIE TIOHATHA U OIIPEeACICHHA METPOJIOTHHAY
9. CamocTosiTenbHas padoTa
Ne | Ne TeMaTHKa caMOoCTOATENbHOH paboTh Tpyao- KomnereHuun Koutpons
n/ | paznena (Oemanuzayus) eMKOCTh OK, TIK BBITIOJTHEHUS
hii JUCLUILIN (uac.) paboThbl
Hbl 13
tabi. 5.1
o] 1 PaboTa Halt KOHCHEKTOM JIEKIIHit. 2 OIIK-5, OIlIK-7 | Onpoc,
CamoctoaTenbHoe yriyGaeHHoe H3yueHHe KOHCIIEKT, TeCT
maTepHaja paiiena
212 PaboTa Hajl KOHCHEKTOM JIEKLHiA. 10 OTIK-5, OTIK-7 | Onpoc.
CamocrosiTenbHoe yriy6iieHHOe H3yueHHe BoicTyrieHus.
Mmarepuana pasiena. IloaroToeka BeICTYIIEHMH OTyeTh N0
HA NPaKTHYeCKHX 3aHATHSAX. [1oaroToBKE K nabopaTopHbIM
nabopaTopHeIM paboTaM, oGOPMIIEHHE OTHETOR, pabortam, Hx
NOArOTOBKa K UX 3alure. Foaroroska x 3aLuTa.
KOHTPOJIbHBIM paboTaM. KoutponsHsie
paboThl Ha

CornacoBaHa Ha noprtane Ne

NPAKTHYECKHNX

541




CamocTositenpHas npopaboTka MaTepuaion
3akoHa P® «O06 obecriedeHUN e AHHCTBA

38HATHAX.
3 3 PaboTta Has KOHCIIEKTOM JeKIHit. 28 OINK-5, OITK-7 | Onpoc.
CamocroATenbHOE yIiTyOieHHOe H3YUeHHe BricTynnenus na
Martepuana pasaena. [lonrotoska BhicTy e HH. APaKTHKAX.
IToarorosxa k nabopaTopHeIM paGotam, Ot4ernt 1o
0(OpMAEHHE OTYETOB, NOATOTOBKA K HX 3aLIUTE, 1abopaTOpHBIM
paboTam, ux
3allfTa
4 4 Pabora Hajx KOHCIIEKTOM JIEKLIMH. 8 OTIK-5, OIIK-7 Ompoc. Otyetsl

1o
nabopaTopHbIM

nsmepenuit». [Toarotoska k jsaGoparopHbiM paboram, ux

paboTam, oOpMIICHUE OTYETOB, NOATOTOBKA K 3amMTA.

vx samure. JToAroToBka K KOHTpOJILHOM pabore. KoHntponbHas
pabora.

10. IIpumepHan TeMaTHKa KypPCOBBIX pabdoT — KypcoBast paboTa He IpelycMoTpeHa.

11. PeliTuHroBas cHcTeMa JUISI OHEHKH YCIIEBAEMOCTH CTYA€HTOR

[1pu u3ydeHun QUCIUILIMHEI YCTAHABIHBACTCS OATBHO-PEHTHHIOBAS CHCTEMA OLIEHKH
3HAaHHH CTYJEHTOB COOTBETCTBUH ¢ «[losoxkeHHeM 0 MOpsiIKe HCIOIB30BaHUs PEHTHHIOBOM
CHCTEMBI JUIsl OIICHKH YCIIeBAEMOCTH CTYJIEHTOBY (IIpHKa3 pekropa ot 25.02.2010 Ne1902).
CucTema 0OCHOBaHA Ha TEKYIeM KOHTPOJIE KaueCTBa H3y4eHHs pa3IesioB JUCIHIUIHHBI [0
3JEMEHTAaM KOHTPOJIA ¢ IOABEACHHEM TEKYIIEro PeHTHHTa H HTOTOBOM KOHTpOJIE,

Ta6muua 11.1 basibHbIe ONEHKH UIsL )J1EMEHTOB KOHTPOJIS.

MakcumanpHbli . MakcHMasIbHB i
. Oann Ha 1-y1o KT Maxcumazbbiii Oain 3a nepuon Bcero 3a
DneMeHThl yueOHON NeATenbHOCTH basn 3a nepuon - K
¢ Hauana mexay 2KT n ceMecTp
mexay KT u 2KT
ceMecTpa KOHLIOM ceMecTpa
KourponsHble paGoThl Ha
NPaKTHYECKHX 3aHATIAX (o 0,5 10 10 20
yaca) 4 WT. 1o 5 6.
KonrtponsHas paboTta Ha 10 10
NPAaKTHISCKHX 3aHATHAX (110 1 yacy)
Tect 5 5
J61'a)160paToprle pabots (3 T o 10 10 20 30
Brictynnenuns B posnn ofyuaromniero, 5 5
(1 wr).
DK3aMeH 30
HToro makcuMym 3a nepuoa: 10 25 35 100
Hapacrawmum HTorom 10 35 70 100
Tab6anna 11.2 Mepecder 621,108 B OLIEHKH 32 KOHTPOJIbHbIE TOUKH
basuibl Ha JaTy KOHTPOIBHON TOUKH Ouenka
2 90 % oT MaxcHMaTbHOH cyMMbl 6aio Ha mary KT 5
Ot 70% 510 89% oT MakcHMaibHON cyMMbl Gasuios Ha nary KT 4
Ot 60% 110 69% 0T MaKCHMaIbHOH cyMMbl Baios Ha naTy KT 3
< 60 % or MakcuMaTeHOM cyMMsbl bauios Ha gaTy KT 2

Ta6amua 11.3 Tepecyer cyMmMpl 621108 B TPAAHIHOHHY IO H MEKIYHAPOIHYIO OLEHKY

Ouenxa (I'OC)

Hrorosas cymma 0asnoe, yaursiBaeT
YCAEHIHO CaHHbI K3amMeH

Ouenka (ECTS)

5 (oTM4HO) (3a4TEHO) 90 - 100 A (oTAMYHO)
4 (xopoiwo) 8§5 -89 B (ouenb xopomo)
(prmaal 75 - 84 C (xopouo)
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70- 74 D (y10BI€TBOPHTENBHO)
3 (YI0BIETBOPHTEIIBHO) 65 — 69 Y pHTe/
(3a4TeHO) 60 - 64 E (nocpeacTeerHo)
5
Z (HeYI0BACTBOPHTENL HO), Huxe 60 6annos F (neynoBneTBopHTEAbLHO)
(He 3auTeHo)

12. Yyebno-veToanyeckoe H HHGOPMAUHOHHOE 0ecTiedeHHe THCIHILTHHDI:

12.1 OcHoBHas iuTepaTypa
12.1.1. Texuuuveckue n3MepeHHs H NpHOOPHI: YYeOHHK IS CTY/. YYPEKICHHH BBICII
npo¢. obpasosanus / B.10 Ilummapes. — M.: Akanemus, 2010. — 384c. (11 ak3.)

12.1.2 Metponorus u panuousMepenns: YueOHuk mns Bysos/ B.U. Hedenos, B.U.
Xaxuu, B.K. butioxoB u 1p.; Pea. B.W. Hedénos. — M.: Beicinas mkoma, 2006. — 525 ¢.: u. (B
oubnnoreke — 48 7k3.)

12.1.3. Oryanko B.®. Metponorus, craHIapTisanus u cepTudukanus: Yued. nocobue.
— Tomck: Tomckuil MeXBY30BCKHI LEHTp AMCTAHUHOHHOTO obpaszosanus, 2010. — 208c. (B
ounbnunorexe - 48 9x3.)

12.2. lononuTe bHas AUTEpPATYpa

12.2.1. Ceprees A.I'., Kpoxun B.B. Merponorus: Vue6. nocobue mis By30B. — M.:
Jloroc, 200¢. — 408 c. (8 GuGmHOTEKE — 3 9K3.)

12.2.2. Opactos B.E., Cugopos IOK., Oryanko B.®. UsmepurenbHas TexHHKA H
nar4uku: Yaebuoe nocobue. — Tomek: TMIIO, 1999c¢. (B 6ubanoreke — 63 5K3.)

12.2.3. 3axon P® «O6 obecrneveHnu equucTBa usMepeHnin» ot 26.06.2008 r. Nel02-D3.
[DnexTponnslii pecype]. Koa noctyma - www.consultant.ru

12.2.4 JIx. ®patinen. Cospemennble natuuku: CrpaBoyHHK. — MocCKBa: Texnocdepa,
2006. — 592 c.(B 6ubnuoTeke 50 3Kk3.)

12.2.5 Kotiok A.®. J[aTunK# B COBPEMEHHBIX H3MepeHHSX. — M.: Pamuo u cBasb,
l'opavas munns — Tenexom, 2006. — 96 c.: wit. (B 6uGnHOTEKE — 49 3K3.)

12.2.7. Dpactos B.E. MeTponorus, craizapTu3aus u cepTHQUKaLms: Yueb. nocobue. —
Tomek: Usn-Bo Tomck. roc. yH-Ta cucTeM ymp. W paaumosnextponukn, 2005. — 266 c. (B
oubmorteke — 341 3x3)

12.2.8 MeTtponorus, craHmaprHsauus u cepTUUKAmHsL: YUYeOHHK s BY30B/
AM Panxeruu, A.I'.Cxuptnanse, b.1.JIakTHOHOB. — 2-¢ u31.. 101, ~ M.: Bolcimas mkoia, 2006.
~ 799c.:u1. (B 6Gubnuotexe 30 3k3.)

12.3. MeroanyeckHe peKOMeHIAUMHE 110 H3YYeHHIO JHCIHILTHHBI:

12.3.1. Oruanko B.®. Merponorns, crasgaptusaums u ceprHdukanus: YueGHoe
Metozuyeckoe nocobue. — Tomek: TMIJIO, 2010.-52¢.(12 3x3)

12.3.2. Oryanxo B.®. Y4ye6Ho-MeTOAHIECKHH KOMIUIEKT (yueGHbIE METOHYECKHE
NOCOOHS 110 IPAKTHYECKHM 3aHATHSAM, 10 CAMOCTOATENLHON paboTe CTYIEHTOB, 110
naboparopbM pabotam) no gucuumiaae MCuTH . — Tomck: [DeKTpoHHbLT pecype]. Kon
nocryna: http://esau.tusur.ru/docs/umk_metrologia.zip

13. MaTepHaabHO-TeXHHYECKOe obeciieueHHe THCUHNIHHBI:
obopy0BaHHe 1adopaToOpUH METPOJIOTHA H H3MEPHTELHON TeXHUKH (ay1. 212¢.).

; T ’C.
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MpunoxxeHue K pabouen nporpamme

denepanbHoe rocyaapcTseHHoe 6oaykeTHoe 06pa3oBaTesibHOe yUpeskaeHne BbICLLero
npodeccmoHanbHoro obpasosaHus

«TOMCKWI TOCYOAPCTBEHHbIV YHUBEPCUTET CUCTEM YNPABNEHNA U PAOMOSNEKTPOHUKW» (TYCYP)

% ./ YTBEPKIAIO
Mpopexyop no y)}eﬁﬂoﬁ pa6ore
7 AR S 1. E. TposH

«_ » 2016+

®OH OUEHOY4YHbIX CPEACTB NO YYEBEHOM ANCUUNTITUHE
METPOJIOTI'US u» TEXHHYECKHUE U3SMEPEHUSA
(momHOe HauMeHOBaHUe Y4eOHOH AUCUUIUIMHBI WK TIPAKTHKH )

YpoBeHb 0cHOBHOJ 00pa3oBaTe/ILHON NporpaMmbl  OGakaiaBpuar
(OakanaBpuar, MarucTparypa, CrieluajInTeT)

Hanpagjienne(s)) noaroroBku (cnenuanbHoctsb) 11.03.04 «DnexkTpoHnKa 1 HAHOAIEKTPOHUKAY
(moJTHOE HaUMEHOBAHKE HalPaBIeHHUs! TOJITOTOBKH (CIIeNHANBHOCTH ))

Ipoduian(u) **MukposanexTpoHHKA U TBePAOTEIBHAS STeKTPOHHKA
(mostHOe HaUMEHOBAaHHUE PO HIIS HAITPABIICHHS TTOATOTOBKH (CHEIHATBHOCTH))

®opma obydennst oyHas

(ouHas, O4YHO-3204HAs (BEUCPHSS ), 3a0UHAS )

MakyabTer meKTpoHHOH Texuukn ODT
(COKpallleHHOE U [TOJIHOE HaUMEHOBaHHe aKyiIbTeTa)

Kadeapa dusnueckas snexrponuxa OO
(coKpalleHHOE U MOTHOE HauMeHOBaHue Kadeaprl)

Kype _tperuii CemecTp_nsiThiit
YueOHbIii nu1an Hadopa 2016 roja v NocjaexyHX JeT.
JK3aMeH _IISIThIHA ceMecTp
Tomek 2016
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BeeneHue

®ony oueHouHbIx cpeacts (POC) gBigercst NPHIOKeHHEM K paboueil nporpaMMe JTHCIHILTHHbL
M TIPECTaBIsAeT COOOH COBOKYNHOCTh KOHTPOJIBHO-H3MEPHTEIBHBIX MATEPHATIOB (THIIOBBIE 3a/auH,
KOHTPOTbHbIE pabOThI, TECTBI H JP.) U METOJ0B HX HCIOJIB30BAHMS, NPEIHASHAYEHHBIX /11 H3MEPCHHES
YPOBHS TOCTHXKEHHS CTYAEHTOM YCTAaHOBJICHHBIX PE3yJIETATOB 00YYEHHS.

@OC 10 IUCHHILIHHE HCTIONB3YeTCH NPH HPOBEJCHHH TEKYIIETO KOHTPOIS YCHEBAeMOCTH H
MPOMEXKYTOYHOH aTTeCTalluH CTY/IEHTOB.

Ilepedens 3aKpeneHHbIX 33 TUCHMILTHHON (IPAKTHKON) KOMIIETEHLMH [IpUBeieH B TabmuLe 1.
Ta6auna 1 - [lepeyeHs 3aKpenyieHHBIX 32 THCHUILIHHON KOMIETEHIHH

Iransl GopMHPOBAHHUA
Kon ®opMyHMPOBKA KOMITETEHIIHH
KOMIIeTeHIIMH

OHK-5 CrocoOHOCTE  HCIOJIB30BATh OCHOBHbIE NpHeMbI | JIOJMKeH 3HATh: - OCHOBBI
00pabOTKH M OpEeCTaBICHHUS IKCIEPUMEHTANBHBIX | METPOJIOHH, OCHOBHbIE
JTAaHHBIX METOJIBI H CPeACTBa
U3MepeHus PU3NIeCKHX
BEJIMYHUH, [TPHEMBI
00paboTKH H
IIPeCTaBIeHUS
IKCTIEPUMEHTATbHBIX
J@HHBIX, TeH ICHIIAN
Pa3BUTHS IECKTPOHHKH U
H3MEPHUTENBHON TEXHUKH.

JomkeH yMeTb: MpuUMeHSTh
METOMBI H CpeJICTBA
u3MepeHus GU3HUeCKHX
BEJIMYMH, YYUTHIBATh
COBPEMEHHBIE TeH/ICHIIHH
Pa3BHTUS 3JIEKTPOHHKH H
H3MEPUTEILHOH TEXHUKH B
cBoell IpodeCcCHOHATBHOM
JIesITeIbHOCTH.

OIK-7 CrocobroCTD YUUTHIBATH COBpEMEHHbBIE
TEHACHIIUN pa3BHTHS WIEKTPOHUKH,
H3MEPHUTENILHOH M BBIYHCAWTE/NbHOH TEXHHKH,
UH(pOpPMaIHOHHBIX TEXHOJIOTHH B cBOEH
npohecCHOHATBHON AeSITENEHOCTH

Jlomxen BiajgeTh:
MeroaaMu oOpaboTKu U
OLIEHKH HOTPEITHOCTH
pe3yIBTAaTOB U3MEPEHHH,
IIpaBUJIaMU IIPECTABICHHS
IKCIIEPUMEHTATBHBIX
JIAHHBIX.

Peasnzanua koMueTeHumit
1 Komnerennus OITK-5

OIIK-5:. CrnocobHocTh HCIOIB30BATH OCHOBHBIE [pHEMbl 06paGOTKH H NpeICcTABICHHS
IKCIEePHMEHTAJIBHBIX AAHHBIX

Jliss  GopMHpOBaHMS ~KOMIETEHLMH HEOOXOAMMO OCYIIECTBHTH DS STAlOB. JTAllbl
hopMUPOBAHHIS KOMNETEHIMH, MPHMEHSEMBIE Ui TOrO BHIBI 3aHATHH M MCIOIb3yeMble CpEeICcTBA
OLICHUBAHUS NPECTABIICHBI B TabHIIE 2.
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Tabamna 2—- Jranbi GopMHPOBAHAA KOMIIETEHIHH H HCIOJIb3yeMble CPEICTBA OUEeHHBAHHS

Cocran 3HaTh Ymern Baagern
YMeeT uCronb30BaTh
TEOPETUYECKHE 3HAHHUS TIPH
CIICHUH 3a/1a4
3HaeT OCHOBBI P .
npodeccHoHAIBHOM
METPOJIOTHH, METOIbI
JAEeSATEIbHOCTH, HCMOIb30BATh Bnaneer
H CpeJICTBA H3MEPEHHUs
H3MEPEHHUS B KAYECTBE HaBBIKaMH
GHU3NYECKUX BETHYMH
HCTOYHHKA IIPOBENCHHS
(®B) xak uctouHuk
IKCIEPUMEHTATbHBIX JIAHHBIX. HHCTPYMEHTAIb
IKCIIEPUMEHTAIBHBIX
YMmeet obpabarbiBarh U HBIX
JIAaHHBIX, HX o
NpeACTaBIATh H3MEepeHHUii,
CoaepxkaHne | IpUMEHEHHE IPH
SKCIIEPUMEHTANbHBIE JaHHBIE. MeTOo/IaMH
ITANoB pelleHuH 3a1a9
. VYMeeT Ucnob30BaTk o00paboTku
npodeccHoHaAIbHOM
TEOPETHYECKHE 3HAHUS MIPH pe3ynabTatoB U
JEATENBHOCTH.
OOBSICHEHHHU Pe3yiIbTaToB OIICHKH
3HAET COBpEMEHHEIE
SKCTIEPUMEHTOB, IPUMEHSATE HOTPEIHOCTH
npHeMsl 00paboTKH K
3HaHHA B 00J1aCTH METPOJIOTHH | 3KCIIEPHMEHTAN
IIpe/ICTaBICHHS
U CTaHAApPTH3ALWH JUIS BHBIX JAHHBIX,
IKCIEPUMEHTATBHBIX
OCBOEHHS ob1enpodec-
JJaHHBIX..
CHOHAJIBHBIX AHCUHIUIHH U
pelesus npodecCHOHATBHBIX
3ajay.
Jlexmmu,
’ Jlekiun,
[IPaKTHYECKHE JlaboparopHbie pabOTHI;
IpaKTHYECKHE
Bunawi 3aHSTHS, IPaKTUYECKHe 3aHATHS, S
3aHATHIH CaMOCTOSTe/IbHAS camocTosTeNnbpHas pabora i
aboTa CTyIeHTOB CTYJICHTOB Aaboparophtle
P pit R paboThl
Omnpoc
Odopmnenne oTaeTHOCTH poc,
Hcnoab3yem DK3aMeH, TecT, KOHTPOJIbHBIC
110 1abopaTopHBIM paboTam;
bie CpeACTBA BBICTYILJIEHHS B - | paboTsl, 3amura
~ KoHcniekT camocTosTenHoi
OLleHHBaHHS poJH oOy4arouero AGOThL 1abopaTopHBIX
P paboT, 3x3ameH.

OO6uine xapakTepUCTHKH TOKa3aTesedl B KDHTEpHEB OIICHUBAHUS KOMIIETEHIIMH Ha BCeX ITAlax
[IpUBeJeHBI B Tabuie 3.
Tabmmua 3 — O6mue XapakTepHCTHKY TI0Ka3aTe el H KPHTEPHEB OLEHHBAHMS KOMIICTeHIHH 10
yranmam

Iloka3zaresn u
3HaTh Ymetsn Baaaers
KpHTEepHH
O6nanaer O6nanaet nuamnazoHom
bakTHUeCKUMH H IPAKTHYECKUX YMEHHH,
Kontponmpyer pabory,
Orauuno TEOPETUUCCKUMH TpeOyeMbIX uIs
- IIPOBOJMT OLICHKY,
(BbICOKHIT 3HAHUSAMH B TIpejiesiax Pa3BUTHS TBOPUECKHX
. . COBEPLICHCTBYET
YPOBEHB) H3ydaeMol obnacTu ¢ peLIeHHIH, -
‘ JIeHCTBUS pabOThHI
NOHHUMAaHHEM TPaHMI] abcTparupoBaHus
[IPUMEHUMOCTH pobiiemM
Xopomo 3HaeT dhakrsl, Obnanaer muanazoHoM | Beper oTBETCTBEHHOCTH
) vl
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(6a3oBbIi
YPpOBeHL)

IIPUHIIMIIBL, TPOIECCHI,
o01IIHE TTOHATHS B
npeaesnax u3y4aemon
obnactu

[IPaKTHYECKUX YMEHUH,
TpeOyeMBbIX s
peLICHHs
onpeieseHHbIX
npobiieM B obacTi
UCCIIEI0BaHHUS

3a 3aBepIUCHHUE 327134 B
UCCIIEI0OBAHHH,
IPHCIOCAOIIUBAET CBOE

 HOBejeHHE K
00CTOATETLCTBAM B
peleHnu npobieM

Y10BAEeTBOPUT
¢J1bHO
(rmoporoBbiii
YPOBeHb)

O6najaet 6a30BbIMH
oOIMUMY 3HAHUSIMH

O06nagaeT OCHOBHBIMH
YMEHHUAMH, Tpedye-
MBIMHU JIJIS BBIIOJHEHHS
MPOCTHIX 3a/1a4

Pabotaer nipu npsamom
HaOoeHNH

®opMyTHpOBKa MoOKa3aTeedl W KPHTEpHEB OLCHMBAHHUA JAHHON KOMIIETEHLHH NpPHBEIEHA B

tabsanie 4.

Tadanua 4 — Ioxa3aTed 4 KPUTEPHH OLIeHHBAHHA KOMIETCHIIHH HA HTANAX

CornacoBaHa Ha noprtane Ne

IToka3zareau n
3narsb Ymersn Baaners
KpHTepUH
AHaTH3UpYeT CBI3H
CBo60IHO IpHUMEHSET
MEXY pa3IHuHBIMU
METO/bI pEelIeHUs 3a1a4
pazzienamu u CrniocobeH pyKoBOIUTE
B HE3HAKOMBIX .
MNOHATHSIMH MEXKIUCIUTLTHHAPHON
CUTYaLHsX. N
METPOJIOTHH. KOMaH10#.
I'pamoTHO BBIOHpaeT
Ob6ocHoBbIBaeT BHIGOP YBepeHHo BiajeeT
CH st perrenus .
METOo/Ia U TIaH HaBBIKAMH H3MEpPEeHUH
JOCTaTOYHO CIIOMHBIX
peleHus pazsmunbX OB,
. H3MEPUTENbHBIX 33]1ay.
U3MEPUTETIBHOI 3a/1au. HaBbIKaMH
Jlerko npumenseT
IIpencrapnser MeTOIBI " UCIIOJIb30BaHUS
- YCBOEHHBIH MaTtepHal, B
U3MEPEHHUH Pa3IHYHbIX cnoxaex CU s
" TOM YHCJIe JUTS PeIleHUs N
O1anuno OB, ycTpoicTo, U3MEPEHHH, YBEPEHHO
. HETPHBHATBHBIX 33,1a4.
(BBICOKHIT CIIOCOOBI U pe3YJIbTaThl obpabarbiBaeT
CamocrosTenpHO
YPOBEHbB) HCI0JIb30BAHUS Pe3YIBTaThI MPSIMBIX,
IJIaHUPYeET,
COBPEMEHHBIX CPEJICTB KOCBEHHBIX U
. OpPraHU30BLIBACT H
HU3MEpEeHHH 11 MHOTOKPATHBIX
OpoBOAUT cOOp .
NoJydeHHs U3MEPEeHNH.
IKCIEPUMEHTAITBHBIX
OKCIIEPUMEHTAIBHBIX AHHBIX . CBobonHO onepupyet
JAHHBIX. uHpopManuen npx
CBoOomHO IpUMEHSIET
3HaeT NpUeMBI o0paboTke 1
IIPHEMBI H METOJIbI
00paboTku n IIpeACTaBICHHH
00paboTku n
IpeaCTaBICHUS SKCIIEPUMEHTAIBHBIX
IpeICTaBICHHS
IKCIIEPUMEHTANILHBIX JTAaHHBIX.
3KCHEPUMEHTATbHBIX
JTAHHBIX.
JIAaHHBIX.
[Tonumaet cBszu Mexay | CaMOCTOATENBHO Kputnuecku
Pa3IHYHBLIMHA pa3fesiaMH | MOAOMpaeT W TOTOBUT | OCMBICJIHBAET
U TIOHATHSIMHU JUist 9KCIIEPHMEHTA | MOJTY4YeHHbBIE 3HAHHS.
Xeopoino METPOJIOTHH. HeoOxoaumblie CH. Komnerenten B
(0a3oBbII ApryMeHTHpyeT BBIOOD IlpuMmenseT anekBaTHBIE | pa3IMUYHbBIX CHTYAHIX
YPOBEHb) METO/Ia U IUIaH pelleHud | MeToIbl peuieHus 3aitad | (pabora B
U3MEpHUTENBHON 3a1a4u B HE3HAKOMBIX | MEKIUCIUILIMHAPHOMR
UL TOJTYYeHUS CUTYaIUsIX. KOMaHse),
3KCHEPUMEHTATTLHBIX YMeeT KOppeKTHO Brnaneer HaBbikamu
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pa:

yYMeEET UX IPHUMEHSTE Ha
MpaKTHKE.

3HaeT MeTOIbI
n3mepennit OB B
o0BbeMe, TTO3BOJIIOLIEM
BBINTOJIHATE IPOCTHIE
H3MEPEHHS

usMepenuit (MBH).
YMeet obpabarsiBare 1
IIPEJCTABIISThH
pe3yabTaThl H3MEPEHHIA.

JaHHBIX. BBIOUpATh U H3MepeHui
ITonumaer ocHOBHBIE HernospzoBats CU ans paznuHeMu CH,
METObI U3MepeHHit OB, | pelnenus cTaHAAPTHBIX | CTAHAAPTHBIMH
IIpe/ICTaBNseT 3ajau. MeTOLaMH 00paboTKH
[PUHLMIBI AeHCTBHSA Hpumenser IKCIIEPHMEHTANIBHBIX
CPEeICTB H3MEPCHHIA. IIOJIYYEHHBIH YPOBEHD JAHHBIX [P peLIeHHH
3HaeT OCHOBHBIE 3HAHHH IS CTaHJapTHHIX 3a]a4
IipueMel 00paboTku 1 IPONOIKEHUS H3YYeHHUS | MpodeCcCHOHATBHON
IIpe/ICTaBIICHHS JUCHHUIUIHHBI ¢ LETbIO JESTEeTBHOCTH.
OKCIEPHUMEHTANBHBIX MOBBILIEHUS
JIaHHBIX. KBUIH(pUKAIIHH.
aeT onpeeseHH
A P . Bnaneer
OCHOBHBIX TIOHATHI .
METPOJIOTHYECKOM
METPOJIOTHH. VYmeet paborats co N
. TEPMHUHOJIOTHE,
Bocnpoussomur CIIPaBOYHOMR
o HaBbIKaMH
OCHOBHBIE METOIbI JHTEpaTypol u
o HHCTPYMEHTATBHBIX
00paboTku HOPMATHBHOM .
OKCIEPHUMEHTATbHBIX JIOKyMeHTaIuei MSMEPCHUH
P M ’ pazamaneiMu CH,
JIaHHBIX. Hcnonssyer CU B N .
YaoBaerpopur THITOBOH 00paboTkoi
3HaeT OCHOBHBIE COOTBETCTBHH C
eJIbHO OKCHEPUMEHTATBbHEIX
. METO/Ibl pEelIeHUS YTBEPKACHHBIMH
(roporoBbIi JAHHBIX B COOTBETCTBHH
CTaHJapTHBIX METOIUKAMHU
YPOBeHB) ¢ MBH.
HU3MEPHUTENBHBIX 3a/1a4 H | BBLITOJIHEHHS

CnocobeH KoppekTHO
[IPENCTABHTD
Pe3yabTaThl H3MEPEHHH
Onepupyer
undopmareit npun
PEIIeHHH MIPOCTHIX
3azad.

1.1.2. Komnerenuns OIK-7

OIIK-7 —~ Cnioco6HOCTH YYHTBIBATL COBpPEMEHHDbIE TeHICHIHH Pa3sBHTHHA IEKTPOHHKH,
H3IMEPDHTEJIbHOH M BBIYHCIHTENLHOM TEXHUKH,

npodecCHOHAIBHOM AesITeTbHOCTH.

Host OpMHPOBAHHS KOMIIETEHIMHE HEOGXOMUMO OCYIECTBHTE psl 9TanoB. JTans! GopMupoBaHUS
KOMIICTCHIIMH, TPUMEHSEMBIE JUIA 3TOTO BHABI 3aHATHH M HCIONB3yeMble CPEICTBA OLEHHMBAHHS

IpeCTaBIeHbI B Ta0IHIE 5.
Tab6uuna 5 - Jranst GopmupoBanus KoMIeTeHIHH, 3AHATHS 1 HCIIO0/Ib3yeMble cpeicTBa

HHPOPMANHOHHBIX

TEeXHOJIOTHH B

ONEeHHBAHHA

Cocras 3HaThL Ymern Baaners
3HaeT COBpeMeHHbIE YMeeT HCIoNIB30BATD Brnaneer naBbsixamu
TEHICHUUH Pa3BUTHA BO3MOKHOCTH H HCIIONB30BAHMS
WIEKTPOHUKH, TEHICHUUH Pa3BUTHS BO3MOKHOCTEH

Conpepxkanne U3MEPUTENBHOH TEXHUKH, | COBPEMEHHBIX METOJOB COBpEMEHHOHU

ITANOB MHOOPMALHOHHBIX H CPEJICTB U3MEPECHUH H3MEPHUTEIBHOM
TEXHOJOTHH, JJIS (IOJTyHeHUS TEXHUKH H TeHJIeHIIH
IPEJCTABIAECT HCTOYHHKH | 3KCIIEPHUMEHTATBHBIX €e pa3sBUTHS JUIs

emrere e R
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uHpOpMaIInH, HCTOYHHMKHM NOJYYEHUS | H3MEPHTEILHOMH,
OTCYCCTBEHHOro ¥ COBPEMEHHOH HAYyYHO- IKCIIEPUMEHTAIBHOH,
3apy0eXKHOTro OTbITA B TEXHHUYECKOH TaxK ¥ JApyrou
obnactu HHOPMAITUH NpU uH(pOpMAIIHH,
npodeccHoHATbHOM pelieHuH 3a1a4 HEOOXOAMMOH 115
JIESITENBHOCTH. npode CCHOHANBHOM peleHus

3HaeT 0cOOeHHOCTH JeSTeIbHOCTH. 1po¢eCCHOHATILHBIX
IpUMEHEHHS Ipumenser 3ajau.

H3MEPUTENBHON TEXHUKH,
TEHIEHLUH €€ Pa3BUTHUS B

TEOPETHYECKHE 3HAHHUS
B 00J1aCTH METPOJIOTHH

obrnactu JU1S1 OCBOEHHUS

npogeccuoHaTbHOM oduenpodeccuoHaNbHBI

JeSITeTbHOCTH. X THCIUTIIVH H
peLeHHs
npodhecCHOHATBHBIX
3anad.

Jlexiuu, npakTHYeCKHE

IpaxTiueckue 3anstus, | [lpakTHyeckue 3aHATHS,

. 3aHATHS,
Buabl zansruii CaMOCTOATETbHAS caMOCTOsITeIbHas
caMocTosTepHasA padboTa
paboTa CTYyJIeHTOB pabota cTynenTa.
CTYIEHTOB

KoHTponbsHEIE paboTHI,

Hcnoanizyembre Dx3aMeH, TeCT,
KOHCITEKT Omnpoc, KOHTPOJIBHBIE
cpeacraa BBICTYIIJICHHSI B POJTH .
CaMOCTOSITEILHOM paboThI, PK3aMeH
OIleHUBAHHA 00yyJarouero, onpoc.
paboThI

OOmue XapaKTEPUCTHKH TTOKa3aTeNell 1 KPUTEPHER OLICHHBAHHISA KOMIIETEHIH HA BCEX HTarax
IIpUBEEHBI B Tabuiue 3.

Tabauua 6 — O6mue XapakTepHCTHKH NOKa3aTe eil H KPHTEPHEB OIICHUBAHNS KOMIECTEHIIHH 110

yTanam
Hoxka3zaresu u
3HaTh Ymern Baanersn
KpHTepHH
Obnanaer Obnanaer muana3oHoM
GaKTHYECKUMHU H IPaKTUYECKUX YMEHHIA, KonTposmmupyer
OtinyHo TEOPETHYECKUMH TpeOyeMBIX [UIs paboTy, MPOBOTUT
(BBICOKMIT 3HAHWIMH B IIpeaesiax Pa3BUTHS TBOPYECKHX OLIEHKY,
YPOBeHb) u3ydaeMoi obnacrtu ¢ pelieHHH, COBEPLIEHCTBYET
IIOHHMaHHEM I'PaHuIl abcTparupoBaHus necTBus paboThl
IPUMEHHUMOCTH npodneM
beper
Ob6napaet nuamazoHom p
. OTBETCTBEHHOCTB 3a
3HaeT ¢aKTsl, NPaKTHYECKUX YMEHUH,
3aBeplIeHHE 33/1a4 B
Xopomo IPUHIIHIBL, TPOIECCHI, TpebyeMBbIX 1Uis
9 UCCIIeI0OBAHHH,
(0azeBbIH o011He [TOHATHS B pelIeHHs
. npucnocadiInBaeT
YPOBEHB) npeneax u3yuaeMoi OTpeJieIeHHBIX Tpo0iieM
CBOE [1OBEJICHHE K
o0nactu B obnactu
00CTOATENHCTBAM B
UCCIIeIOBaHUS
pELIeHNH ITpodIeM
Ynosaersopu OGnanaeT 6a30BbIMH Ob6nazaeT OCHOBHBIMH PaGoraet npu
TA TN f\RTTY'I\ll'I ’;Haé_IAHZIIMH yMeHHﬂMH‘ HngOM
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(noporosblii
YPOBEHB)

TpeOyeMbIMH JUIst

3aznay

BBHTIOJHEHUSA IPOCTHIX

HaOIOJIeHH |

DopMy/IHpOBKa TOKa3aTened M KPUTEpHEB OLEHHBAHHS IAHHOH KOMIIETCHIUHH [IPUBEJICHA B

tabimuye 4.

Tabanua 7 — okaszaresin B KPHTEPHH OLEHHBAHNS KOMNETEHIHHE HA 3Taax

IMokazarenn u
3HaTL Ymern Baagers
KPHTepHH
CBobomHO pHMeEHseT
HOBBIE METOIbI
pelIeHU 3a/1a4 B
HE3HAKOMBIX
CUTYaIUAX.
3HaeT COBPEMEHHbIE ['paMOTHO HcTTONB3YET
TEHJEHIMH Pa3BHTHA TEHIECHIMH Pa3BHTHS CnocoGeH pyKoBOIUTE
3IIEKTPOHHKH, MEKTPOHUKH H MEXIUCLIHITTTHHAPHOR
H3MEPHUTENbHOU H3MEPUTEIHHOH KOMaHJOH.
TEXHHUKH, TEXHUKH, BHIOHpaeT CBoboaH0 BiIageeT
MHPOPMAHOHHBIX HOpMaTHBHBIE Pa3HBIMH criocobamMu
TEXHOJIOTHH, 3HaeT KaK | JOKYMEHTHI Jis IIOJIyYEHUS ¥ H3YUEHHS
UCIIOJIB30BaTh HAYYHO- | peHIeHHs HOCTATOYHO HOBeH1Iel
TEXHHYECKHE CJIOKHBIX uHpOpMaIHL.
JOCTH)XEHUS MIPH podeCccCHoOHANBHBIX VYBepeHHo Biazieer
Otauano pelIeHnu 3ajad, HaBBIKAMU M3YYEHHS!
(BBICOKHIT podecHoHaTbHBIX CaMOCTOSITEJIBHO Pa3sIMYHBIX UCTOYHHKOB
YPOB€Hb) 3a/au. IUTaHUPYET, HAy4YHO-TeXHUYECKOH
O60cHOBBIBACT BHIGODP | OpraHM30BBIBACT uHpOpMaIuu,
HACTOYHMKA ISt IIPOBOJIUT OTE€YECTBEHHOTO H
[TOJIYYEHHS! HayJYHO- U3MEPHTEIbHEIE 3apy0eXHOTO OIIBITA.
TEXHUYECKOH IKCIIEPHUMEHTBHI C CBobogHo onepupyer
HHGOPMALIHH U OTIbITa, | HCHOJIB30BAHHEM HH(bopManueit npu
HEOOXOUMOTO JIIst COBPEMEHHOI'0 pellleHuH 3a1ay
penieHus 3ajad o0opynoBaHus /i npodeccHOHaILHON
npodeccHoHaIbHON HOJY4UEeHHS JeSTeILHOCTH.
JIeATeTbHOCTH. HEOOXOTUMOH
uHpOpMAITHH.
Jlerko npumensier
HOBeHIIHE
JIOCTHXEHUS, B TOM
4HCIie 15 pelieHHs
HETPHBHAIBHBIX 33/1ad.
3HaeT COBPEMEHHBIE ObocHoBanHO Brnaneetr waBbikamu
TEH/ICHIIMH Pa3BUTHUS BBIOMPAET pelIeHus paboTHI ¢ HCTOYHUKAMHU
X WIEKTPOHHUKH, 3aza4 uH}popMalHU O
5 opomou U3MEPHUTENLHOH npodeccHOHANLHOM JOCTHXKEHUSAX B 00n1acTH
(bazomrrii TEXHUKH, JESITEJILHOCTH ¢ 3JICKTPOHUKH H
YpOBeHb) HH(POPMAHOHHBIX YYETOM TeHACHUHH H3MEPHUTEITILHOM
TEXHOJIOTHH. Pa3BHTHS MEKTPOHUKH | TEXHHKH JUIS pelIeHHs
1 H3MEPUTETBHON 3ana4
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OmnuceBaeT obyacTu
NIPUMEHEHHS
HOBEHIMX Hay4IHO-
TEXHHYECKHX
BO3MOXHOCTEH.

TEXHHUKH.
Ymeer
CaMOCTOSTeIbHO
yCcBauBaTh
MHGOPMALHIO 13
pa3TuYHBIX
HCTOYHHKOB.

. [lpumensier
IIOJIy"4eHHbIH YPOBEHb
3HaHHH 1715
NPOAOIDKEHUS
HU3Yy4YeHUs
JUCLUTIITUHBI ¢ IEABIO
IIOBBIICHUS

KB HKAIUH.

npo¢eCcCHOHATBHOM
JESATENHHOCTH.
Omnepupyet
uHpopManuei npu
PELICHHH 3a1a4 CBOeH
npodeccHoHaIbHOMN
JeATeNbHOCTH.

WmMeeT nipeacrapienne
O COBPEMEHHBIX
TEHJCHIIUIX Pa3BUTHS

Brnaneer maBbIkaMu

3NIEKTPOHUKH,
. paboThl ¢ UCTOYHHUKAMHM
HU3MEpUTENbHOH
VYMeeT u3ydars u HH(pOpMAIUH O
TEXHUKH,
BOCIIPUHUMATH TEeHAEHIYAX PAa3BHTHS
UHOOPMAIHOHHBIX
N HAYYHO-TEXHHUYECKYIO | 3JeKTPOHHKH H
YaoBaeTBOPHT | TEXHOIOTHIA. .
UHPOPMAITHIO TIPH U3MEPUTETBHOM
€J1bHO 3HaeT OCHOBHBIE
. PELIEHHH TPOCTHIX TEeXHUKH.
(noporoBBIii | HOpMaTUBHbIE
3a1a4 Onepupyer
YPOBEHbB) JOKYMEHTBI H HX N .
npodeccHOHATLHOM nHdopManuei rpu
[IpHMEHEHHE, MOXKET
JESITeTFHOCTH. BBIIOJIHEHHUH [TPOCTHIX
HCIIOJIb30BaThb JIpyTHe
3ana4
HCTOYHHKH .
npodeccHoHaNbHOM
HHpOpMaIlHH B
JeATENBHOCTH.
odnactu
npodeccHOHATBHOM
JESATeNTBHOCTH.
Jns  peaqmzauuM  BBIUCHEPEYHCIEHHBIX 3a1a4  OOydYeHHs  HCIONB3YIOTCA

KOHTPOJIbHBIC 3a/laHHsl U UHBIE MaTepHalbl, HeOOXOIUMBIC [/ OLEHKH 3HAHWH, YMEHHUi, HABBIKOB H
(MiH) ONBITA [EATENBHOCTH, XapakTepH3yIOIMX >Talbl GOPMHPOBAHHS KOMIETEHIHH B Ipolecce

OCBOEHHS 00pa30BaTeNHLHON MPOrPaMMBI, B COCTABE:

1. Tecr «OcHOBHBIE OHSTHS M ONPeIEICHUS METPOTOTHH

2. KoHTposbHBIE padoThI.
TeMbl KOHTPOIBHBIX paboT (110 0,5 uac):
1).MeTonuveckne cHCTEMaTHYECKHE TTOIPEIIHOCTH. Bpenenue nomnpapox.
2).JlorpemiHoCTH CpejICTB H3MEPEHUS.
3). ObpaboTKa pe3ynbTaToB MHOTOKPATHBIX PABHOTOYHBIX H3MEPEHHIT.
4). ObpaboTka pe3ynbTaTOB KOCBEHHBIX H3MEPEHHI.
Templ KoHTpOIBHBIX padoT (o 1 yac):
1). Metposioruyeckoe obecredeHue (0becriedeHue eMHCTBA H3MEPEHHIT ).

3. BoicTyn/ieHHst CTYICHTOB B POJIH 00YYalOIEero.
TeMbl BBICTYIICHHIA:
3.1 Mextynaponnsle opraiusanuu no merposioruu (MBMB, MO3M).

17 Mewenvaannmaue TavvNMeRTEl
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3.3 Pocculickne TOKyMEHTBI B 0071aCTH H3MEPHTETBHOH TEXHUKH.

3.4. MexayHapoHble JOKYMEHTBI B 06J1aCTH HAHOYICKTPOHHUKH M HAHOTEXHOIOIHIA.

3.5. Poccuiickie HOKYMEHTBI B 001aCTH HAaHODTEKTPOHHKH H HAHOTEXHOIOIHi

3.6. Bumpl u comepxaHHe HOPMATHUBHBIX JIOKYMEHTOB MEKIIYHAPOAHBbIX OpraHu3anuii mo
METPOJIOTHH.

3.7 IlpaBuna cyMMHpPOBAHHS IOIPEIIHOCTEH.

3.8 Iugpossie 3anoMuHarOmHe OCHUIIOrPagbL.

3.9 1ludpoBble H3MepHTENH HapaMeTPOB [CHei.

3.10 NapameTpHuecKie AaTYNKH,

3.11 I'eHeparopHble naTyuKH.

3.12 M3mepenHs HEINEKTPHUYCCKHX BETMYHH EKTPHUCCKHMH METOIAMH.

4. Jla6oparopubie paboTsl (B cOOTBETCTBUH ¢ 1. 7 paboueii IPOrpaMMBbl IO JHCIUILTHHE):
4.1.IlpuMeHeHNe MMEKTPOHHOTO OCHMILIOrpada LIS HCC/IEN0BAHHUS SIEKTPUYECKIX CHTHAJIOB.
4.2. U3mepenne napaMeTpoB 1eKTPHIECKUX LeTelf Pe30HAHCHBIMU METOIAMIL

4.3. VccnenoBanue TEH301aT9HKOB.

4.4. IToBepka cpelcTB U3MEpEHHil.

5. TembI caMocTOATe/IbHOI PaGOTHI CTYICHTOB:

4.1. Metponoruyeckoe obecriedenre u3MepeHuil (yriybieHHOe uszydyeHue): 3akoH PO «O6
obecIieYeHUH e/IMHCTBA M3MEPEeHHH», cdepbl U HOpMbI rOCYJIapCTBEHHOTO obecledueHus eIMHCTRA
usmepennii (I'POEW), nosepka u kannHGpoBKa CpejcTB M3MepeHHit (CH), sranoHsl # moBepodHbIe
CXEMBI.

4.2. Hanunonanshele (P®) 10KyMeHTHI B 061acTH HaHO3JICKTPOHUKHU U HAHOTEXHOJIOIHil.

4.3. MexayHapoassie JOKYMEHTBI B 06/IaCTH HAHOTEXHONOTUH 1 HaHOXJIEKTPOHHUKH. .

4.4. OGpas1bl COBPEMEHHOM annaparypsl /Ul H3MepeHHi GH3UUECKHX BEINYHH.

4.5. Ilpuanums! paboThl, KOHCTPYKIHS, TEXHHYCCKHE XapaKTePUCTHKH, 00IACTH IIPUMEHEHUS
COBPEMEHHBIX JIaTUMKOB. IHTEe ek TyaIbHble JaTYUKH.

5. domyck K 3K3aMeHy MpelOCTaBiseTcss NPH BHIIOJHEHHH Ha HOJIOKHUTENIBHYIO OLEHKY 5
KOHTPOJIHBIX PabOT M TecTa B COOTBETCTBHH ¢ 1.8 paGodell MporpamMMbl 110 JUCIUIUIHHE, H
BBINOJTHEHUH U 3aIHTe 4-X 1abopaTOpHBIX paboT B COOTBETCTBHM ¢ I1.7 paboueii nporpammel. Jlomyck
UL HEyCTICBAIOLINX CTY/IEHTOB 3aK/IIOYACTCS B YCICIIHOM BBIONHEHHH (IIOBTOPHOM BBHITIONHCHHH)
YKa3aHHBIX BBIIIE KOHTPOJIBHBIX 3adHHIA.

6. DK3aMeHALHOHHBIE BONPOCHI:
Knaccuduxanus mamepennii. U3smepenns npaMbie, KOCBEHHBIE, COBMECTHBIE H COBOKYTIHBIE.

—

2. Knaccndukamus Metomor msmepenus ®B. Meron HEITOCPEACTBEHHON OIECHKH U METOJ
CpaBHEHHS C MEPOH.

3. Krnaccuduranus cpencts nsmepenni. Mx XapakTepucTuk.

4. Knaccuukarus norpemsocTei.

5. Cucremaruyeckie OrpeIHOCTA. MeTob! 06GHAPYKEHHS, METOIBI HCKITIOUCHHS.

6. City4aliHble NOTPEIHOCTH. 3aKOHbI paclpeielIeH s, TOYeTHble OICHKI.

7. CTaTHCTHYECKHE OLEHKH CIIyYaiiHbIX IIOTPEIIHOCTEIA. OnpeneneHne J10BEPHTETLHOTO
HHTEPBAJIA IIOTPEIIHOCTEH.

8. IIpaBuiia cyMMHMpOBAHMS MOTpEIIHOCTEH (HEHCKIIOUEHHBIE OCTATKH CHCTeMATHYECKHX
HNOrPEUIHOCTEH H CIlyYalHble TIOTPELIHOCTH ).

9. Horpemsoctn cpencts m3mepenns (CH), ux mopmuposarue. Knacchl Togsoctn CHU u

Apyrue GOpMbl HOPMUPOBAHHSA MOIPEIITHOCTEI.

10.  OGpaboTka pe3ysIbTaToB MPSIMBIX OTHOKPATHBIX H3MEPEHHUH.

11.  Onpenenenne pesyisrara u HOIPEMIHOCTH KOCBEHHBIX U3MEpeHHH.

12. OO6paboTKa  pe3yNnbTAaTOB  NPAMBIX  MHOIOKDATHBIX PaBHOTOYHBIX ~ H3MEpEHHIA.
Mnentuukanns 3akoHa pacripeiesieHus CIy4aiHON BeIMIHHEL. Kpurepuii [Tupcona.

13. Knaccudwranus  nmudnorpix U3MEPUTEIBHBIX  YCTPOHCTB. OCHOBHBIE XapakKTepHCTHKHI
CornacoeaHa Ha noprtane N2 54
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UG POBBIX YCTPOHCTB.

14. OGoOméHHas CTPyKTypHas CXeMa H3MEPHTE]BHOTO NpHOOpa ¢  BPeMS-HMITYIbECHBIM
peodpazoBaHHEM.

15, O606wénnas CTPYKTypHAas CXeMa H3MEPHTENbHOro MpHOOpa C YacTOTHO-HMIIYTbCHBIM
npeodpazoBaHUEM

16.  O6obménnas CTpYKTypHas CXeMa M3MEPUTENBHOTO NPHOOpa ¢  YPAaBHOBELIMBAIOLIHM
npeodpazoBaHHEM.

17.  BoabTMETpPBI IOCTOSHHOTO HanpshkeHus. KoMrencaropsl.

18.  Bonst™eTphl mepemennoro Hampskenus. Kiiaccuduxamms. OGOGIEHHBIE CTPYKTYPHBIE
cxeMbl. Buasl netexTopos.

19.  1ludpoBsie BOIBETMETPBI ¢ BpeMs-HMITYILCHBIM [Pe0Opa3soBaHHeM.

20.  Hudposbie BOTBTMETPBI, HCIOIB3YIOMHUE METO/ ABOMHOTO HHTETPHPOBAHHSL.

21.  Undpossie MHTErpUpYIOIIHE BOTBTMETPHI (€ YaCTOTHO HMITYJIECHBIM TPe0Gpa3oBaHHeEM ).

22, IlugpoBble BOISTMETPB! YPABHOBEUIHBAIOLIETO NPeobpa3oBaHus.

23.  CrpyKTypa ¥ IIpMHIMI JeHCTBHA YHHBEPCAILHOTO 91€KTPOHHOTO ocuuiiorpada. OcHOBHBIE
XapaKTepPUCTUKHU ocLuiuiorpada.

24.  Ocummnorpaduyeckne  METOIbI H3MEPEHHs IIApAMETPOB  CHTHANoB.  ITOTperHocTH
H3MEPEHUN.

25.  lndpossie 3anoOMHHAIONINE OCHAILIOrPabL.

26.  lladposble HacTOTOMEpPHL. [I3MepeHHe BpeMEHHbBIX HHTEPBAJIOB.

27.  MocToBble MeTOABl HM3MEpeHHS NapaMerpoB neneil. Buupl MocToB. MX 0cOGeHHOCTH.
OO6nacti npuMeHeHHs.

28.  LluQposble H3MEpHTENH NapaMeTpoB IeNeil ¢ NpPUMEHEHHEM MeToda aMmIepMeTpa-
BOJITMETpA.

29.  lludposble wu3MepUTENM MapaMeTPOB ILeleil ¢ [peaBapUTEIbHBIM peobpa3zoBaHHEM
napaMeTpa B HalpsHKCHHE.

30.  Hudposbie H3MepHTENH HapaMeTPOB Lieeil ¢ BpeMs-HMITYIbCHBIM TIPeoGpazoBaHieM.

31.  IlaHopamHBIe H3MEPHTENH AMILUTHTYJHO-9ACTOTHBIX XapaKTePHCTHK Lemeil.

32.  V3MepeHHe HedNEKTPUUECKUX BEIHYHH JJIEKTPHIECKHMH METONAMH

33.  llapameTrpuueckue naTuuKd. BHjbl, JOCTOUHCTBA, HEOCTATKH, OOIACTH IPUMEHCHHUS.

34. TemeparopHble naT4HKH. Buubl, XapakTepHUCTHKH, JIOCTOMHCTBA, HEIOCTaTKH, OOIACTH
IpHMEHEHHS.

35. HHTennekTyalbHbIE JaTYHKH,

36.  Asromarusauus m3MepeHHil: Mukponponeccoprsle CH, HH(OPMaIHOHHO-H3MepHTEIIBHbIE
CHCTEMEI.

37.  Merponoruueckoe obecnevenne mmepenuii (MO). Ocnossl MO. Metponoraueckue
cyx0p1. CocTaB, 3a71a4H, HOJHOMOYHS CAYXKO.

38.  OcHoBHble NONOKEeHHA 3aKkoHa PO «O6 obecredennn eauucTBa M3MepenHily. Cdepbl
AEATETBHOCTH, B KOTOPBIX NPHMEHAETCS TOCYJApCTBEHHOE PEryIHPOBAHHE O00ecledeHUs
exuHcTBa H3meperuid (I'POEN).

39.  ®OopMBI TocynapcTBEHHOTO PEryTHpoBaHHS obecliedeHHs enuHcTBa mamepenuii (IPOEN).
Wx xparkas xapakTepucTHKa.

40.  Cucrema nepenaqn pasmepos exuaur OB paGounm CU. DTanoHbl, HOBEPOUHBIE CXEMBI.

41.  Tlosepka n xanubposka CH.

42.  H3mepeHwne crieKTpa CHIHaJA.

7. MeTonnyeckHe MaTepHabl (B COOTBETCTBHH ¢ 1. 12.3 paboueil mporpaMMsl 1o
JUCIHATLIHHE):

7.1. Otyanko B.®. Metposorus, ctaniaprasaius 1 cepTuuKanud: YueGHOe MeTOIHUECKOe

nocobue. — Tomek: TMIJIO, 2010.-52¢.(B 61611.12 3K3)

7.2. Otuanxo B.®. YueGHO-MeTONMYECKHI KOMILIEKT (yueGHbBIE METOAHYECKHE MOCOOUS MO

IPAKTHYCCKUM 3aHATHSM, 10 CAaMOCTOSTENIBHON paboTe CTYEHTOB, 1O J1aboparopHbiM pabotaM) 110
aucuumHe MCuTH (MCuC). — Tomcek: [Dnexrponsiit pecype]. Ko nocryna:
http://esau.tusur.ru/docs/umk metrologia.zip
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