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PABOYAS IPOTPAMMA YYEBHOH JUCHUILITUHBI
METPOJIOTUA N TEXHUYECKHUE U3SMEPEHUS

YpoBseHb 0CHOBHO}i 00pa3oBaTeJbHOH NporpaMmbl  HakanaBpHar

Hanpasaenne noarorosku 28.03.01 «HaHoTexHOTOTHH 1 MHKpOCHCTEMHAS TEXHUKA)
Ilpodnar «HaHOTEXHOIOIUHU B INEKTPOHUKE H MHKPOCHCTEMHON TEXHUKEY

®opma o0ydeHust ogHas

PakyabTeT 3NeKTPOHHOH TeXHHKH OO T

Kadenpa dusuueckoit anextponuku OO

Kype tpetuit CemecTp TsiTHIH

VYuebHprii muian Habopa 2016 rona u mocJiexyIOMuX JIeT.

Pacnpenenenne paboyero BpeMeHu:

2 | o | E
Ne Buabl yae6Hoii paboThl g g £ 3
E |2 | &
1. | Jlekuun 26 26 4acoB
2. | JlaGopaTopHbie paboThl 16 16 4acoB
3. | IlpakTHyecKHe 3aHATHS 18 18 4acoB
4. | Bcero ayAMTOpPHBIX 3aHATHH 60 60 4acoB
5. M3 HHX B HHTEpPaKTUBHOI (popme 12 12 yaca
6. | CamocTtonTesibHast paboTa CTYIEHTOB 48 48 4acoB
7. | Beero (6e3 yk3aMeHa) 108 108 | yacos
8. | Dk3amen 36 36 4yacoB
9. | O6mas TpyAOEMKOCTh 144 144 | uacom
(B 3ayeTHBIX enMHuuax) | 4 7\ 4 /57 3ET

IK3aMEH — IIATBIH CeMecTp

Tomek 2016
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1.Iean ¥ 3an2a9u AMCHUNIHHBL
Heabro mucuumumnas «Merposorust u Texaudeckie uamepeHis» (MuTH) asisercs o6yuenne
CTYIEHTOB OCHOBaM METPOJIOTHUYECKOTO ODeceueHUs COBPEMEHHON HAYKH U TeXHHKH.
OcHOBHBIMH 33Ja4aMH JHCLMIUIHHBI ABJICTCS U3YUEHHE TEOPETUYECKUX OCHOB METPOJIOTHH,
TNIONOKEHHH TEOPUH MOTPEITHOCTEH, COBPEMEHHBIX METONOB M CPEJICTB H3MEPEHHS (PU3MIECKUX
BEJIMYHH, CIOcO00B 00paboTKU pe3yIbTaTOB H3MEPEHHH, H3YUCHHE CHCTEMBI 00ecnedeH s eJIMHCTRA
U3MEPEHUH.

2. MecTto aucuunanHel B cTpykrype OOIL:

JucuunnrHa oTHoCcUTCs K 0a30BoH yacTu npodeccruoHanbHoro ukia (b1.5.19).

Mzydenne gucnuniubel 6asupyercs Ha QyHIaMeHTATLHONR (H3HKO-MATEMATHYECKOH
NOJArOTOBKE, HA 3HAHUH METOOB TEOPHH BEPOSTHOCTH, OCHOBHBIX (PH3HUYECKHX 3aKOHOB B
001acTH 37€KTPHYECTBA, MarHeTH3Ma, MEXaHHUKH, ONTHKHU; HA 3HAHHH OCHOB SJIEKTPOTEXHHKH,
TEOPUH LENEH H HIEKTPOMATHUTHOTO I10J1s, 371eMEeHTHO 0a3b! aHAIOroBO B UG POBOH
TEXHHUKH U 11p. M3yyaemas nucnunimga sBisieTcs IpeamecTBYIOMEH NpH H3YUYEHHH
ClelHaNbHBIX H NPOPHIHPYIOIHUX AUCIUIUIME — METObI aHATH3a U KOHTPOJIA
HAHOCTPYKTYPHUPOBAHHBIX MaTEPHANIOB M CHCTEM, TEXHOJIOTHS MAaTEPHATIOB MHKPO H
HAHOZJIEKTPOHMKH, TEXHOJOIHH KPEMHHEBOH HAHOZIEKTPOHUKH H 1.

3. TpeGoBaHus K pe3yJIbTATAM OCBOCHHS THCHHILTHHBL:

Ilponecc m3ydyeHHMs IUCHMIUIMHBI HanpaBleH Ha (GOPMHpPOBAaHHE  CIENYIONIMX
KOMIIETEHIIMH BHITYCKHUKA!

1. CnocoOHOCTE HCHONB30BaTh OCHOBHBIE HpHEMBl 00pabOTKH W NpejacTaBlIeHHs
KCHEPUMEHTATbHBIX JaHHBIX (OITK-5).

2. CnocoOHOCTE  YYHMTHIBATh COBPEMEHHBIE TCHICHIMH PAa3BHTHS  OJIEKTPOHHKH,
HU3MEPUTENLHON H  BBIYHCIUTENIBHOM TEXHHKHM, HHGOPMAIMOHHBIX TEXHOJOTHH B CBoOeil
npodeccuonanbHoM nestensHocTH (OITK-7).

B pe3yznbraTe H3y4eHUs: AUCIMILTHHBI CTYJEHT JOJIKEH:

3HaTh: OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IbI H CPEICTBA H3MEPEHHS (PH3UUECKUX BEJIMYHH,
IIpHEMBI 00pabOTKH U NPe/ICTABICHHS YKCIICPHMEHTAILHBIX JaHHBIX.

YMerb: INpPHMEHATh METOAbI M CpEACTBA H3MEpeHHs (GH3HYECKHX BEIHYHH, YYHMTHIBAThH
COBPEMEHHBIC TEHICHLMH Ppa3BUTHS DJNEKTPOHHKH M H3MEPHTEIBHOH TEXHUKH B CBOEH
npodeccHoHATILHON AeSITeTLHOCTH.

Baaners: npueMamMn 00pabOTKM M OHEHKH NMOTPEITHOCTH PE3yJIbTATOB H3MEPEHHIl, NpaBHIaMu
MIPE/ICTaBIIEHUS YKCIIEPUMEHTATBHBIX JAHHBIX.

4. O0beM IHCHUIUIMHBI H BUIbI y4eOHO# padoThI

OO0mas Tpy10eMKOCTh TUCIUIUIMHBI COCTaRiseT 4 3a4YeTHBIC EAHHHUIIBL.

Bua yuebnoi paboTthi BCero 4acos CemeCTSpLI ]

AYIANTOpHBIE 3aHSTUN {BCero) 60 60
B ToMm ygicne: - -

Jlexuun 26 26
JlaboparopHsie paboTsl (JIP) 16 16
ITpakTrueckne sanarna (I13) 18 18
CamocrogTeabHas pabora (Bcero) 48 48
Bua atrectanmy - 9K3aMeH 36 36

Obmasn TpyAOeMKOCTH Yac 144 144
3ageTasie Exnnnust TpygoemkocTi 4 4
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5. ConepkaHHe THCHHAILTHHBI

5.1. Pazgeant JHCIHILINE B BHALI 3aHSATHIH

- .o~
Ne 5 E_E é IR g §- § dopmupyemble
- HaumeHoBaHue pa3zaena AUCLIUTLIHHLI 2 &2 8Y o7 KOMIIETEHLIMH
n/n 2 IS5 8E g3 (OK, I1K)
= © RS (o 5 8 ’
1. | OcHogbl MeTposioruy. Ilorpem=ocTy usMepeHuii. 6 -- 4 2 12 OIIK-5, OIIK-7
2. | O6paboTKa pe3y IbTaTOB H3MEpEeHHU 4 4 6 10 24 OIIK-$, OIK-7,
3. | Metoasl 4 cpeicTBa H3MepeHHs QHIHUECKHX i4 |8 6 28 56 OIIK-5, OHK-7
BEJIMUNH. ABTOMAaTH3aLUA U3MEPEHHI.
4, Obecneuenne enuHeTBa u3MepeHuid. OCHOBBI 2 4 2 8 16 OI1IK-5, OIIK-7
METPOJ10THIecKoro obecriedeHns.
5.2. Copep:kaHue pa3neioB JHCHHTILIHHBI (110 JIEKIHAM)
Tpyn DopMupyeMbie
Ne | HaumeHoBaHue 0EMK
wn paseioB ConepkaHue pazJiesioB 0cTh KOMIIETEeHLIUH
(OK, TIK)
(dac.)
1. | OcHoBH OCHOBHbI€ TIOHATHSA, TEPMHHBI H OTIpeIeNICHHS METPOJIOTHH. | 6 OIIK-5, OITK-7
METPOJIOTHH. Cucrema eauHun ¢usHueckux BemrauH (PB). Knaccndukaunu
IMorpemnocTé | BHIOB M3MEPEHUH, METONOB H CpeacTB usMepenuii (CH).
U3MEPEHUIL. OcHosHbie MeTposiornueckue xapakrepucTku CH. OcHoBbI
TeopHH norpewmHocteil. Knaccudukanus norpenmsocTeii.
CucteMaTHueCcKUe U cllydaiiHble OrpenIHOCTH, HX
0COOCHHOCTH.
2. | Obpadorka ITpasuna cyMMHupoBaHus norpemHocteii. [IpaBuna 4 OIIK-5, OITK-7,
pe3ybTaToB NpecTaBIeHUs pe3ybTaTa H3MEPEHus.
u3MepeHuii O6paboTka pe3yIbTaToOB NPAMBIX OJHOKPATHBIX
TeXHHYIECKHX U3Mepennii. HopmupoBanue ocHOBHOM K
JONONHUTENLHOH norpewnoctei CH.
O06paboTKa pe3y1bTaTOR MHOIOKPATHBIX PAaBHOTOYHBIX
uw3Mepenui. MaeHTudUKalus 3aK0Ha pacnipeesieHus OTBITHLIX
nannbix. Kpurepuit I[upcoHa. YeTpaneHue npoMaxos.
O6paboTka pe3yIbTaTOB KOCBEHHBIX H3MEPEHHIL,
3. Meroan u O6001eHHble  CTPYKTYDHBIE  CXeMbl  M3MEpHTENbHbIX | 14 OIIK-5, OIIK-7
cpencrea npubopos. [punuunsl nocrpoeHus uudposeix CH. Meroasl u
H3MEpEHHA CPENCTBA M3MEPEHUA HANpPHKEHHA, TOKA W MOMIHOCTH.
dr3reckux Hsmepenne mapaMetpos wened. Hccnenopanme  hopmbl
BEJIMUMH. curHana.  Ocuwnorpapudeckie  usMmepenus. Hamepenwe
4acTOThl, MHTEpBaIOB  BpemeHH. JlaTumku. Usmepenne
HEdNIEKTPHYECKAX  BEJIMYMH.  ABTOMATH3alldd  H3MepeHM.
MuxkponpoteccopHble npHOOpHL, UHPOPMalHOHHO-
usmepuTesbHble cucteMst (MNUC).
4. ObecneueHue INounsTae Metponormieckoro obecrneuenus (MO). Tloustne | 2 OIIK-5, ONK-7
€IMHCTBA «eJIUHCTRO M3MepeHHH». OCHOBHbIE INONOXKeHHS 3akoHa PO
Hu3MepeHHit. «O6  ofecneyeHnH  eaMHcTBa  m3Mepenuity.  Cdepsl
OCHOBBI roCyIapCTBEHHOTO PErylnpOBaHHS oDecrieueHuss eIHHCTBA
metponormieck | mamepenuH  (I'POEM).  OOs3arensHele  TpeGoBaHus K
oro U3MEPEHUAM, CPeACTBAM HM3MEPEHHH, METOIUKAM BbITIONHEHUS
obecnevenus usmepennii, enmHuuamM OB, ®opmmt ['POEM. Cucrema
(MO)*. BocrnipousBeneHus enuHul OB u nepeaaun ux pasMmepa BceM
CpelcTBaM W3MEPERHI. DTanoHbl, BUABI dTanoHos. [loBepka u
xanubposka CH. TloBepouHble cxeMbl M METOMHKH IOBEPKH.
I'ocynapcTBeHHbIH METPOJIOTHYeCKUH HaI30D.
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5.3. Pasge/ibl AMCHHIUIMHBI H MEKIHCIHILIMHAPHBIE CBS3H ¢ 00eceYHBAIOMHMH

(npeapinymumu) U obecrieynBaeMbIMHE (IOCIIETYIOMIMMHE) THCIHILTHHAMH

Ne Hanmenopanue No No paznenoB ganHol JHCHOHTUIHHEGL #3 Tabn.5.1, 1is KOTOpbIX
nn obecnieunBarOILMX HeoOX0IMMO H3yHeHNe 00ecreqHBaOLMX ((IPEIbIAYIIHX) |
(Tipeabl Ay HinX) B obecriednBaeMBbiX (MOCHEYIOLIMX) AUCIUMIUINH
oBecneunBaeMbIX i ) 3 4 5
(riocaeyIOmuX ) JHCHHILIAH
IpeamecTByomue NHCHHILIHHDI
1. dusnka + + + + -
2. MaremMaruka - + + + -
3. | TeopeTnuecKHe OCHOBSI - -+ + - -
EKTPOTEXHHKH
HOCJICZIleIIIHe JAHCIHHINJIHHLI
1. Merozpl aHaNM3a H KOHTPOIA - + + + +
HAHOCTPYKTYPHPOBaHHBIX
MaTepHaJIOB U CUCTEM
2. TexHonorug MaTepHanos - + + +
MHKPO ¥ HAHOJIEKTPOHHKH
3 TexHon0rNy KpeMHUEBOM - + + + -
HaHO3JEKTPOHUKH

5.4. CooTBercTBHE KOMNETEHIHI, YOPMHPYEMBIX NIPH H3Y9eHHH AHCHHILIHHLI, H BHI0OB

3aHATHH
INepeuens Bunpl saustuit DopMBl KOHTPOJIS
KOMIIeTeH LM 11 Jla6 | Mp. | KP/KIT | CPC (npumepsr)
OI1K-5 + + + + Onpoc, BRICTYIUIEHHSA HA NPAKTHYECKUX 3aHATUIX,
BBITIOJHEHUE H 3aIUTa 1abopaTopHeIX pabor,
KOHCIIEKT, KOHTPOJlbHble paboThl, TeCT
OIIK-7 + + + Omnpoc, BHICTYIUICHHS Ha MPAKTUYECKOM 3aHATHH,
KOHTPOJIbHBIE PabOThl, KOHCTIEKT.

JI - nexuns, Ilp — mpakTHueckue 1 ceMHHapckue 3ausTust, Jlab — naGoparopusie pabotsr, KP/KII
— Kypcosas pabora/mpoekt, CPC — camocrositenibHas paboTa CTyqeHTa

6. Meroant u dopmbl opranmzanmn o6ydennsi. TeXHOJOrHM MHTePAKTHBHOIO 06y4YeHHs
NpH pa3HbIX GopMax 3aHATHI B Yacax.

Dopwnt | Texuuu INpaktnaeck | Jlabopar. CPC
MeTomsi (sac) He 3aHATHA paboTHI (1ac) Bceero
(uac) (gac)
Pa6ora B koMaHe (noarpymnrne) 4
Beictymuienns B ponu ofyqarouiero 4
WTOr0 HHTEPAKTHBHBIX 3AHATHI 4 4 4 12,
7. JlaboparopHsIii npakTukyM (16 yacos)
Ne Ne paznena Haumenopanue mabopatopHbix paboT Tpyno- Komnerenmnu OK,
nn JHCLIMTUIRHDBI U3 E€MKOCTD MK
Tabn. 5.1 (gac.)
1. 1,23 [IpuMeHeHue IMeKTPOHHOTO ocuuiorpada s 4 OTIK-5,
HCCREI0BAHMS JEKTPHYECKHX CHIHAJIOB.
2. 1,23 HamepeHue napameTpoB 3NeKTPUYECKHX LiEnert 4 OIIK-5,
PE30HAHCHBIMU METOJAMMU.
3. 1,2,3 Hcenenosanne TeH301aTYHKOB. 4 OIIK-5,
4 2 a3 A TMarangka CPEACTB H3MEPEHHIN 4 OIK-5
a noprane Ne— 5

1
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8. IlpakTH4ecKHe 3aHATHS

Ne Ne pazpena Temaruka npakTHYECKHX 3aHATUH (CEMHHAPOB) Tpyso- Komnerenumn OK,
n/n JUCLHMILIHHBL H3 E€MKOCTB [K
tabn. 5.1 (4ac.)
I. 1,2,3 MeToanueckHe cHCTEMaTHYeCKUe HOrPEIHOCTH. 2 OIIK-5, OITK-7
Beenenue nonpasok. MacitaGsie npeofpasosareny.
Kontponshas pabora (0,5 vac)
2. 11,2 ITpasuna cyMMHPOBaHHs NOTPELIHOCTEIR, 2 OIIK-5, OIK-7
(MHTepaKTHBHOE 3aHATHe 1 vac).
3.1 1,2 O6paboTka pe3yIbTaTOB NPAMBIX OJHOKPATHLIX 2 OI1K-5, OITK-7
usmepenuii. [Torpewnocrn CH.
KoHntponsras pa6ora (0,5 vac).
4. 1,2 Cry4alinele norpemnocTd. O6paboTka pesy/bTaToB 2 OIK-5, OINK-7
MHOTOKDPATHEIX PABHOTOUHbIX H3MEpPEHHil.
KonrtponsHas pabora (0,5 wac).
5.1 L2, O6paboTKa pe3ynbTaTOB KOCBEHHbIX M3MEPEHHII. 2 OIIK-5, OI1K-7
Tecr.
6. 12,35 Hupposeie nsmeputesn. M3Mepenye HanpsxeHHit. 2 OIIK-5, OIlK-7
H3MepeHHe napamMeTpos leneH.
(MHTepakTHBHOE 3aHATHE | Yac)
Kontponshas pabora (0,5 gac)
7 12,3 Ocuunnorpaduueckue u3mepenns. [{upporsie 2 OIIK-5, OIK-7
3aroMuHaromye ocuuanorpadsl. JaTyuky.
(MHTepaKTHBHOE 3aHATHE | yac).
8. 12.3,4 Hatunku. H3MepeHne HesNeKTPHUECKHX BENHUUH 2 OIIK-5, OIIK-7
(MHTepakTHBHOE 3aHATHE | yac).
Konrtponehai pabora Ha TeMy «OGecnedenue
€IMHCTBA H3MepeHuin» (1 yac)
9. 1,2,3,4 IMoapenenue UTOTOB. 2 OIK-5, OIIK-7
TeMbl KOHTpOIBHBIX pabdor (mo 0,5 gac):
1).Meromueckue cucreMaTHYeCK e IOIPEITHOCTH. BBe/IeHHEe MOMPABOK.
2).IlorpemHocTH CPEACTB H3MEPEHHSI.
3). O6bpaboTKa pe3ynbTaToB MHOFOKPATHBIX PABHOTOYHBIX H3MEPEHHIA.
4). O6paboTka pe3yIbTaTOB KOCBEHHBIX M3MepeHHil
TeMpl KOHTPOJIBHBIX paboT (mo 1 gac):
1). Metponoruyeckoe obecneuenne (obecneyenne eMECTBA H3MEPEHHUIA).
Tect: «OCHOBHEBIE TIOHATHS H ONPEACTICHHA METPOJIOTHHN
9. CamocTosiTesqibHas pabora
Ne | Ne TemaTnka caMoCTOATENLHOM paboThl Tpyno- Komnerennun Konrpons
n/ | paszzena (demanuzayusn) E€MKOCTb OK, K BBITOIHEHHS
n JUCIIAILTH (1ac.) paboTsl
HHI #3
tabx. 5.1
1. |1 PaboTa HaJ KOHCHEKTOM JICKLIMIA, 2 OIIK-5, OTK-7 Onpoc,
CamocTosaTenbHOe yriayGleHHOe H3ydeHue KOHCTIEKT, TECT
MarepHana paszaena
2,12 PaboTa Hax KOHCIIEKTOM JTEKLHI. 10 OIIK-35, OI1K-7 Ompoc.
CamocTosaTensHoe yriy0ieHHOe H3ydeHHe Brictymienus.
Matepuana pasaena. FloaroToBka BbICTYILIEHHI OTuetsl 110
Ha NPaKTHYECKAX 3aHATHAX. [10AroToBKA K nabopaTopHbIM
nabopatopHbIM paboTaM, opopMIIeHHE OTYETOB, paboTam, ux
HOAroTOBKA K HX 3aiuTe. [Toaroroska k 3alHTa.
KOHTPOJIbHBIM paboTaM. KounrponsHsie
paboThi Ha
PAaKTHYECKHX
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CamocrogrenbHas npopaboTka MaTepHanos

3aHATHAX.
3 3 PaboTa Hax KOHCHIEKTOM JIeKLMIA. 28 OIIK-5, OTIK-7 Ompoc.
CamocTosTenbHoe YRIyGiIeHHOe H3ydeHHe Belctymenns Ha
MartepHaia pasjena. [1oArotoBka BrICTYIEHHIL. TIIpaxKTHKax.
[Toaroroska Kk n1abopaTopHsIM padoTaMm, ' OTdersi 1o
ohopMIIEHHE OTYETOB, HOATOTOBKA K UX 3ALIMTE. nabopaTopHbiM
pabotaM, ux
3almTa
4 4 Pabora Han KOHCHEKTOM JAeKLM. 8 OF1K-5, OIK-7 Onpoc. Omiern

o

3akoHa PO «O06 obecnedeHuu enMHcTBa 71abOpaTOPHBIM

naMepenuiy. [Toarotoska K j1a6opaTopHbIM paboTam, ux

paboTam, 0QOpMIEHHE OTYETOR, NOAFOTOBKA K 3alluTa.

ux sainure. [loaroroska kK KOHTPONLHOI pabore. KonrponbHas
paborTa.

10. IIpumepHas TeMATHKA KYPCOBBIX PadoT — KypcoBasi paboTa He IIpe1yCMOTpEHA.

11. PeHTHHrOBasi cCHCTEMA /ISl OLEHKH YCIIEBAEMOCTH CTYA€HTOB

[Tpy H3ydeHHH NUCILMIUIMHE] YCTAHABIHBACTCA Oa/UIBHO-PEHTHHTOBAS CHCTEMA OLCHKH
3HAHUH CTYIEHTOB COOTBETCTBUH ¢ «IlonokKeHneM o NOpsIKe HCIIOIB30BaHUS PEHTHHIOBO
CHCTEMBI U1 OLICHKH YCIIEBACMOCTH CTYAEHTOB) (IIpHKa3 pekTopa ot 25.02.2010 Ne1902).
Cucrema 0cHOBaHA Ha TEKYINEM KOHTPOJIE KaYeCTBA U3ydeHHs Pa3leloB AUCIUILIMHEGI 110
3JIEMEHTAM KOHTPOJIS € MO/BEAEHHEM TEKYLIEro PEHTHHIa H HTOTOBOM KOHTPOJIE.

Tabéauna 11.1 basibHble ONEHKH /ISt )J1EMEHTOB KOHTPOJIS.

MakcumanbHblii . MaxcumansHbli
. Hann Ha 1-yro KT Maxcumar, i Oann 3a nepuon Bcero 3a
DN1eMEHTBI y4eOHO# feaTeNbHOCTH ¢ Hauana Gann 3a nepuon wexay 2KT 1 ceMectp
mexay 1KT u 2KT
ceMecTpa KOHLIOM ceMecTpa
Kontponshsie paboTts Ha
MPaKTHYECKHUX 3aHATHIX (110 0,5 10 10 20
yaca) 4 mT. 1o 5 6.
KonrponsHas pabota Ha 10 10
NpaKTHYECKHX 3aHATHAX (1o | dacy)
Tecr 5 5
J61§6opaToprle paborsi (3 wT no 10 10 20 30
BrIcTyILUIEHHA B pOSIH 00YUaIoLIero,
> 5 5
(1 wr).
DK3aMeH 30
HTtore MmakcHMyMm 3a nepuon: 10 25 35 100
Hapacrawmunm urorom 10 35 70 100
Tab6uuna 11.2 Hepecyer 6217108 B 01EHKH 32 KOHTPOJIbHbIE TOYKH
bajnbl Ha JaTy KOHTPOJIBLHON TOYKH OueHka
2 90 % o1 MakcuMankHO# cymMmsel Basios Ha pary KT 5
Ot 70% no 89% oT MakcHMallbHOH CyMMbl 6a1n0B Ha paty KT 4
Ot 60% 10 69% 0T MakcuMabHOH cyMMbl Gannos Ha nary KT 3
< 60 % ot MakcuMastbHON cymMmpl Gasuios Ha pary KT 2

Ta6smna 11.3 [lepecuer cyMMbl 6a/110B B TPAXHIHOHHYIO H MEATYHAPOIHYIO OLEHKY

Ouenka (I'OC)

Hrorosas cymma 6annos, yuuThiBaeT
YCIMELIHO CAAHHBIN 3K3aMeH

Ouenka (ECTS)

5 (0TIMYHO) (3a94TEHO) 90 - 100 A (oTnnyHO)
4 (xopouio) 85 - 89 B (ouens xopowo)
IR AESFR : A 75 -84 C (xopoino)
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70-74 D (yaoeneTBOpuTENLHO)
3 (YHOBHETBOPHTEIHLHO) 65— 69
(3auTeno) 60 - 64 E (nocpencrsenno)
5
2 (HeyROBNETBOPHTENbHO), Hwxe 60 6annor F (HeynoBnersopurensHo)
(He 3auTeHO)

12. YuebHo-MeTOAHYECKOE H HHPOPMAITHOHHOE obecnieueHHe JHCIHTIIHHDL:

12.1 OcHoBHast auTeparypa
12.1.1. Texnuueckne M3MepeHHS H HPHOOPHI YYeOHUK JUIA CTY/. YUPEKICHHH BHICILL
npod. obpazosanus / B.IO.Ilummapes. — M.: Akazemus, 2010. — 384c. (11 7k3.)

12.1.2 Merponorus m paauousmepenus: YueOHuk s Bysos/ B.M. Hedenos, B.J.
Xaxun, B.K. butiokos 1 1p.; Pen. B.M. Hedénos. ~ M.: Beicinas mxona, 2006. — 525 ¢.: uiL. (B
oubsnoTeke — 48 9K3.)

12.1.3. Otyanko B.®. Metponorus, crangaprusanus u cepTudukanms: Yueb. nocobue.
— Tomck: ToMCKMH MeKBY30BCKMH LEHTp JMCTaHIHOHHOro obpaszoBanus, 2010. — 208c. (B
oubnmoreke - 48 7x3.)

12.2. TonosiHuTeIbHAS JHTEPATYpa

12.2.1. Ceprees A.I'., Kpoxun B.B. Merposorus: Vue6. nocobue mns By3oB. — M.:
Jloroc, 200@ — 408 c. (B 6ubmmoTeke — 3 9K3.)

12.2.2. Opacros B.E., Cumopor IO.K., Oruanko B.D. WUsMmepurenpHas TexHHKA u
Aarynku: Yuebroe nocodue. — Tomck: TMLUO, 1999c¢. (B Gubnuorexe — 63 5k3.)

12.2.3. 3axon PO «O6 obecnieueHnH eanHCTBA H3MEPEHUiD» oT 26.06.2008 r. Nel102-®3.
[DnexTponnsiif pecype]. Kox noctyna - www.consultant.ru

12.2.4 JTx. Opaiinen. CopemenHble matunku: CrpaBounuk. — Mocksa: Texnocdepa,
2006. — 592 c.(B Oubsmoreke 50 7k3.)

12.2.5 Kotrox A.®. JlaT4uK# B COBPEMEHHBIX H3MepeHHsX. — M.: Pamuo u cBsss,
[opsuasd jmuns — Tenexom, 2006. — 96 c.: wi. (B Gubanoteke ~ 49 Hk3.)

12.2.7. Dpactos B.E. MeTposorus, crangaprusamus u cepruduxauus: Yues. nocobue. —
Tomcx: Usn-Bo TomcK. roc. yH-Ta CHCTeM ymp. M paguodiekTponuku, 2005. — 266 c. (B
oudanoreke — 341 3K3)

12.2.8 Merponorust, crampaptusanmus ¥ - ceprHQMKauus: Y4eOGHHK I By30B/
SM.Panxesuy, A.I'.Cxuptnanze, b.M.Jlakrnonos. — 2-e u3n., nomn. — M.: Beicinas mxouna, 2006.
— 799c.:un. (B bubmoteke 30 3K3.)

12.3. MeToan4ecKkne peKoMeHIAUHH 110 H3YYeHHIO JUCIHTIINHBI:

12.3.1. Otvanko B.®. Mertposnorus, crangaptuzauus M ceprudukamus: Yuebuoe
merommdeckoe nocodue. — Tomex: TMIYIO, 2010.-52¢.(12 9K3)

12.3.2. Otyanko B.®. YueObHO-MeTONHUYCCKHH KOMILIEKT (YUeOHbIE METOIHUYCCKUE
TOCOOUS 110 TIPAKTHYECKHM 3aHSATHSAM, IT0 CAMOCTOATEIbHOM paboTe CTYIEHTOR, M0
nabopaTopHbiM paboTam) no aucummmHe MCuTHU . — Tomek: [Dnektponnsiii pecype]. Koa
aocryna: http://esau.tusur.ru/docs/umk _metrologia.zip

13. MartepnaibHO-TeXHHYECKOE 00€ecrieYeHHe JHCHUHILTHHDL:
obopynosanue 1abopaTOPHH METPOIOTHH U H3MEPHTEIBHOH TeXHUKH (aya. 212¢).).
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lMpunoxeHue K paboueit nporpamme

depepanbHoe rocygapcrseHHoe bioakeTHOe 06Pa3oBaTeNbHOE yUpeKaAeHUe BbICLLIero
npo¢eccuoHansHoro obpasoBaHua

«TOMCKWA TOCYLAPCTBEHHbIA YHUBEPCUTET CUCTEM YMNPABAERUS U PAONOSNEKTPOHUKM» (TYCYP)

<. ¥TBEPXKJAIO
Hpopemo;j/i;f) y4aeGHoii pabore
/ / Pt N. E. TposH

«__» 2016 .

®OH/, OLEHOYHbIX CPEACTB MO YY4EEHOU AUCLUNTNHE

METPOJIOI'USI u TEXHUYECKHE U3MEPEHHSA
(monHOe HaMEHOBaHHE Y9eOHOM JUCIMITIHHBI WTH TIPAKTHKH)

YpoBeHb 0CHOBHOIH 00pa3oBaTeIbHOM NporpaMmel  HakajiaBprar
(bakamaBpHar, MarucTparypa, CrelHajInTeT)

Hanpasaenune(s1) noarorosxu (cneunambHoctb) 28.03.01 «HaHOTEXHONOTHH M MEKPOCHCTEMHAS
TeXHHKA)»

(10JIHOE HAMMEHOBAaHHE HAIPaBJICHUS [TOATOTOBKHU (CIIEIHANBLHOCTH))

Ilpoduar(n) **HaHoTeXHONOTHH B TEKTPOHUKE H MHKPOCUCTEMHON TEXHHKE
(moHOE HaMMEHOBaHKe PO(UII HAPABICHUS MOTOTOBKH (CEHATBLHOCTH ))

®opma o0yueHust ouHas

O4YHas1, OYHO-3a04YHas ( BEHCPHA ), 3a04Has
P

@axynbrer 371eKTpOHHOHN TexHuKH OOT
(COKpallleHHOE U MOTHOE HauMeHOBaHHe (haKyIbTeTa)

Kadeapa ¢usnueckas snexrponuka ®9
(coxpaleHHOE U I10JTHOe HauMEeHOBaHHe Kade/Iphl)

Kype _tpetuit CemecTp naThIN
Vuebnblii niian HaGopa 2016 roaa H NocJieyImnx Jer.
JK3aMeH _TIATHIH ceMecTp
Tomck 2016
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BsegeHune

@ony oueHounbx cpeacts (POC) ssiercs MPHIOKeHHeM K pabodeil TporpaMMe JXHCLUIITHHbL
M TPEICTaBsieT COOOH COBOKYNHOCTh KOHTPONBHO-H3MEPHTENLHBIX MaTepHaioB (THIIOBbBIE 3a/[auM,
KOHTPOJIbHBIE PAOOTHL, TECTBI M IP.) H METOJIOB HX HCIIOJB30BAHHUS, NIPeHA3HAUYEHHBIX IS H3MEPCHHS
YPOBHSI IOCTH)XEHHS CTY/ICHTOM YCTAHOBJICHHBIX PE3YJALTATOB 00y4YeHH .

®OC 10 IUCUMIUIHHE WCTIONB3YETCS NPH IPOBEJEHHM TEKYUIErO KOHTPOJS YCICBAEMOCTH M
IIPOMEKYTOYHOH aTTecTallHH CTYACHTOB.

Ilepeyens 3aKpeneHHbIX 3a JUCHUILTHHOM (IIPAKTHKOM) KOMIIETEHIHH NpUBEIeH B Tabiuie 1.
Ta6auna 1 - [epedeHs 3aKpeniieHHBIX 32 THCHUNIHHONH KOMIIETeHIHI

JTansl GopMHPOBAHH
Kon ®opMy/IHPOBKA KOMIIETEHIHH
KOMIeTeHIIHH

OIIK-5 CnocoOHOCTh HCIIONB30BaTh OCHOBHBIE IPHEMSBI | JIOKeH 3HATh: - OCHOBBI
00paboOTKH M NpeACTaBIeHHs SKCIEePHMEHTAIBHBIX | METPOIOTHH, OCHOBHbIE
JTAHHBIX METO/IbI U Cpe/ICTBa
H3MEpeHHS PU3HYECKUX
BEJIMYUH, IIPHEMBI
00paboTKH H
HpeICTaBICHAS
9KCNIEPHMEHTAIBHBIX
JAHHBIX, TEHCHIIUH
Pa3BHTHS JIEKTPOHHUKH H
H3MEPHTENBLHON TEXHUKH.

JloIDKeH yMeTh: pHMEHSTh
METO/BI U CPENICTBA
HU3MEPEHHUS (PH3HYECKHX
BEJIMYUH, YYHTHIBATh
COBPEMEHHBIE TCHICHIIHH
PasBUTHA YIEKTPOHUKH U
H3MEPHTEILHON TEXHUKH B
cBoel mpodeccHoHaTBEHOMN
JEATEIbHOCTH.

OIIK-7 CnocobHOCTh YUYUTBIBATH COBpPEMEHHEBIE
TEeHJACHIUH pa3zBHTHA 3JIEKTPOHHUKH,
U3MEPUTEIHHOH M BBIYMCIUTENBHOH TEXHMKHU,
HHpOPMATNOHHBIX TEXHOJIOTHH B CBOEH
npodeCcCHOHATIBHOMN IesITeIbHOCTH

[losxeH BaneTh:
MeToxaMu 00paboTKH H
OLIEHKH MOTPEINHOCTH
pe3yIbTaToOB H3MEPEHHIA,
IIPaBHJIaMU NpeACTaBICHUS
IKCIEPUMEHTATBHBIX
JaHHBIX.

Peanuzaunsi KoMnereHnii
1 Komnerenunsa OIIK-5

OIIK-5:. Crioco6HOCTbL HCNOJIB30BATL OCHOBHBIE MpPHeMbI 00paboTkH W NpeaCTaB/IeHHS
IKCNEPUMEHTANBHBIX AAHHBIX

st GopMupoBaHHs KOMIETEHIMM HEOOXOAMMO OCYWIECTBHTH DS OTAalloB. JTambl
(hopMHpOBaHUS KOMIIETEHIMH, NPUMEHSEMbIE JUIA 9TOr0 BUABI 3aHATHH H HCIOIb3yeMbIe cpeacTBa
OLICHUBAHHA NPE/ICTaBICHBI B Tabnuie 2.
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Tabuanna 2— Jranpl q)O])MHpOBaHHH KOMIE€TEHIIHH H HCNOJObL3YeMble CPejIcTBA OLCHHBAHNH

Cocras 3Harp Ymers Baagers
YMeeT HCob30BaTh
TEOPETHUYECKHE 3HAHHUS TIPH
CIIICHUHU 337134
3HAeT OCHOBBI P .
npodeccHoHAIBHOM
METPOJIOTHH, METOIbI
JEATENBHOCTH, HCITOJIB30BATh Brnaneer
U CpeJICTBa H3MEPEeHHS
H3MEPEHHUS B KAaYeCTBE HaBbIKaMH
busznyeckux BeIHYHH
HCTOYHHMKA IIPOBEICHHS
(®B) xak UCTOYHHK
JKCIIEPHMEHTATBHBIX JIAHHBIX. HHCTPYMEHTAIb
IKCIIEPUMEHTAIBHBIX
YMmeer obpabarbiBars U HBIX
JAHHBIX, HX .
IpeJICTaBIATh H3MepeHuii,
Conepikanue | IpUMEHEHHE MPH
JKCIIEPUMEHTATTbHbBIC JaHHBIE. METOaMH
3TarnoB PELICHUH 3a/1ay
. YMeeT HeIonb30BaTh 00paboTku
npoheCcCHOHANTBHOMN
TEOPETHYECKHE 3HAHHSA NPH Pe3yIAbTaTOB U
JeSTeNbHOCTH.
OOBACHEHUH PE3YILTATOBR OLICHKH
3HaeT COBpeMeHHEIE
OKCIIEPHMEHTOB, [TPHMEHATE HOTPEITHOCTH
npHeMbl 00padoTKH U
3HAHUA B 00/IACTH METPONOTHHE | IKCIIEpPHMEHTAN
IIPeJCTARICHHUS
U CTaHJApTH3AIHH I BHBIX 1aHHBIX,
IKCIEPUMCHTAIbHBIX
OCBOEHHUs ob1enpodec-
JIAaHHBIX..
CHOHABHBIX JTUCIHILIHH 1
pemenns npodeccHoHaIBHBIX
3a/a4.
Jlexuun,
’ Jlexnumn,
IPaKTHYECKHE Jlaboparopuble paboThl;
IPaKTUYCCKHE
Bubi 3aHATHS, NPAKTHYECKHE 3aHATHS, AT
3aHSITHI CaMOCTOSTE/IbHAS camocrodaTesbHas pabora
aboTa CTyIeHTOB CTYJEHTOB Aabopatopubie
P Ty Rt paboThI
Omnpoc,
Odopmienue oryetHoOCTH poc,
Henonnzyem DK3aMeH, TeCT, KOHTPOJIbHEIE
110 1a0OPaTOPHBIM paboTam;
ble CpeacTBA BBICTYIUJICHUS B - | paboThi, 3ammmTa
Koncnexrt camocrosrenbHoi
OILlCHUBAHHS poJi oOyuaroriero AGOTEL 1abopaTopHBIX
p paboT, FK3aMen.

OOurre XapakTepUCTHKH HOKasateliell 1 KpHTEpHEB OLEHUBAHMUS KOMITETEHI[HH Ha BCEX 3TANAX
[IpUBEJIEHB] B TabnuIle 3.
Ta6anna 3 — O6mue xapakTepucTHKH noKasarejeil u KPHTEPHEB OLCHUBAHUA KOMIIETEHIIHH 110
yTanam

Hokaszatean n
3nars VYMmeTn Baaners
KpHTepHH
Obnanaer ObagaeT qUana3zoHoOM
haKTHYECKUMH U IIPAaKTHYECKUX YMEHHIA,
Kontponupyer pabory.
Orianuno TEOPETHYECKUMHU TpeOyeMBIX JIId
. IPOBOJNT OIICHKY,
(BBICOKHH 3HAHUSIMH B TIpeieiax Pa3sBUTHA TBOPUECKHX
. . COBEPILEHCTBYET
YPOBEHb) H3ydaeMoH ob1acTu ¢ pelIeHHUIH, .
JeHCTBUS padOThI
TOHUMAaHHEM TPaHHUI| abcTparupoBaHus
OPUMEHUMOCTH npobiaem
Xopomo 3HaeT GbakThL. ObrnanaeT qvanazoHoM bepeT oTBeTCTBEHHOCTD
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(6a3oBblii
YpPOBeHb)

NIPUHIIMIIBL, IPOIECCHI,
o0Iye NoHATHS B
npejaenax u3ydaeMoi
obnactu

IIPAKTHYECKHX YMEHUH,
TpeOyeMbIX Ui
peleHus
OTIpeJIeNIeHHBIX
npobiem B obactu
HCCJICAOBAHUS

3a 3aBeplICHHE 33/1a4 B
UCCIIe/IOBAHHH,
npucnocabiInBaeT cBoe
HOBeIeHHE K
00CTOATEILCTBAM B
pelIeHHH npodiieM

Yaosaersopur
€JILHO
(oporoBblii
YPOBEHbB)

O6nanaer 6a30BLIMH
oOMUMH 3HAHUAMU

O06nanaeT OCHOBHBIMH
YMEHHSIMH, Tpedye-
MBIMH JIJISI BBIIOJTHEHHS]
IPOCTHIX 337134

Paboraer npu npsmom
HaOIIoneHUH

@OopMyIHPOBKA TTOKa3aTeslell M KPUTEPHEB OLCHHBAHHS NAaHHOW KOMIIETEHIUH MpPHBEACHA B

Tabnuue 4.

Tabmuna 4 — Iokasare/ i 1 KPUTEPHH OUEHHUBAHHS KOMIIETEHIIHH Ha YTanax

CornacoBaHa Ha noprtane Ne

IMoxasaresu n
3Hath Ymern Baaners
KpHTepHH
AHanu3upyeT CBA3H
Py CBoOonHO IpUMeHseT
MEXKIY Pa3THIHBIMHA
METO/Ibl peIneH s 3a1a4
pazneiamMu CnocobeH pykoBOIHTE
B HE3HAKOMBIX N
MNOHSITHSIMH MEKIUCUHIUTHHAPHOM
CUTyaluaX. .
METPOJIOTHH. KOMaHZOH.
I'pamoTHO BEIOHpaeT
O0ocHOBBIBaeT BBHIOOD VBepeHHO BrameeT
CH nns pemrenus .
MeTo/1a  TUTaH HaBBIKAMHU H3MEPECHHI
JIOCTATOYHO CIIOKHBIX
peLIeHHs pasinyHex OB,
. HM3MEPHTENLHBIX 33/1a4.
U3MEPUTETHHOH 3a/1a4H. HaBBIKaMH
Jlerko npumeHsiet
Ipeacrasnser MeTos b1 " UCTIOTb30BaHHS
. YCBOEHHBIH MarepHas, B
HU3MEPEHUH pa3InYHbIX cinoxkHbeIx CU s
. TOM YHCJIE AMS PeIeHus N
Orimuno @B, ycTpoiicTro, HU3MEPEHHH, YBEPEHHO
. HETPHBHAJIBHBIX 3a71a4.
(BBICOKHIT CIIOCOOBI M PeRyIIbTATHI oOpabarsiBaeT
CaMocCTOATENIbHO
YPOBEHbD) UCNOJIb30BAHAS Pe3yJIbTaThl PSMBIX,
IUTAHUPYET,
COBPEMEHHBIX CPEICTB KOCBEHHBIX H
N OpPraHU30BBIBACT H
U3MEpeHH A MHOTOKpaTHBIX
IpPOBOIUT cbop .
NOJy4eHUS H3MEpPEHUIA.
IKCIIEPHMEHTAIBHbIX
SKCIIEPHMEHTAIBHBIX AHHBIX . CBobonHo onepupyer
JTaHHBIX. uHdopMmarHel npu
CBoboaHO TIpUMeHseT bopman p
3HaeT MpUeMbI 0bpaboTke u
IIPHEMBI U METO/TbI
00paboTKH U IPEACTaBIEHUN
00paboTku H
IIpe/ICTaBICHUS 9KCIIEPUMEHTaTbHbIX
NpeCTaBICHUS
IKCTICPHMEHTATBLHBIX JAHHBIX.
3KCIIEPHMEH TATBHBIX
JAHHBIX.
JaHHBIX.
[Tonumaert cs3u Mexny | CamoctosTenbHo Kputnueckn
PasIHMYHBLIMU pazfeslaMH | IOAOMpPaeT W TOTOBHT | OCMBICIHBAET
H TOHATHIMH s OKCIIEPHMEHTA | HOTYyUEHHBIE 3HAHHU.
Xopomo METPOJIOTHH. HeoOxonumbie CH. KomnerenTen B
(ba3oBbIi ApryMeHTHpYeT BHIOOD IIpumensieT ajeKBaTHbIC | Pa3IMYHBIX CHTYALHAX
YPOBEHbD) METO/Ia M TIJIaH PEIIeHHs | METOIbl pelleHMs 3anad | (pabora B
HU3MEPUTENBHON 3a1aun B HE3HAKOMBIX | MEKIAUCITHIUINHAPHOM
JUIS TIOJTyYeHHS CHTYallUsX. KOMaH/Ie ),
SKCHEPHMEHTATBHBIX VYMeeT KOppeKTHO Brnaneer HaBbIikaM#

24U




JIAHHBIX.
IToruMaeT oCcHOBHBIE
MeToabl H3MepeHuii OB,
[IpeACTaBJISIET
NPHHUIMIE! 1eHCTBUS
CPEACTB U3MEPEHUH.
3HaeT OCHOBHbIE

BBIOMpAThL U
ucrons3oBark CU ans
peLIeHHs CTaHIapTHBIX
3ajay.

IIpumenser
TOJy4eHHBIH YPOBCHB
3HAHUN 1t

H3MEPEHHH
paznuuasMu CH,
CTaHaPTHBIMH
METONaMH 00padoTKH
SKCIEPUMEHTANILHBIX
JI@HHBIX IIPH peIlieHHH
CTaHJapTHBIX 3a/1a4

yMeeT UX IPUMEeHATh Ha
MpaKTHKE.

3HaeT MeTObI
n3Mmepenuii ®B B
oOBeMe, MO3BOJISIOLIEM
BBIIOTHATH POCTHIE

H3Mepenuit (MBU).
VYmMeet obpabarsBars U
IIPEJICTaBIATE
pe3yabTarsl H3MEPEHHH.

npueMel 00paboTKU U NPOAOIDKEHHA U3YHYEHHUS | NIPOodeCCHOHAIBLHOM
Npe/ICTaBICHHS JUCHHILIMHBI C UETBIO JeATENBHOCTH.
OKCIIEPHMEHTATIBHBIX MOBBIICHHS
JTAHHBIX. KB UKALHH,
aeT oIpeeneHHs
A p 9 Bnaneer
OCHOBHBIX MOHSATHEH o
METPOJIOTHYECKOI
METPOJIOTHH. VYmeer paborars co N
9 TEPMHHOIOTHEH,
Bocnpoussoaut CIPaBOYHOM
. HaBbIKAMH
OCHOBHBIE METO/IbI nUTepaTypol u
. HHCTPYMEHTATBHBIX
obOpaboTku HOPMAaTHUBHOM .
SKCHEPHUMEHTATBLHBIX JOKyMeHTalueit M3MEPCEHIH
P M paznuunbiMu CH,
JTAHHBIX. Hcnonezyer CHU B . .
YnosJaersopur THIT0BOX 00paboTKOMH
3HaeT OCHOBHBIE COOTBETCTBHH C
€JIbHO OKCIIEPHMEHTATBHBIX
. METO/IbI PeIleHHs YTBEPKIACHHBIMH
(noporosblii JIAHHBIX B COOTBETCTBHHU
CTaHAAPTHBIX METOIHKAMH
YPOBEHD) c MBH.
HM3MEPHTEIBHBIX 33/1a4 K | BBLIIOJIHEHHUS

CnocobeH KOppeKTHO
[IPEICTaBUTh
pe3yNbTaThl U3MEPEHUH
Omnepupyet
HHbopMaueit npu
PELIEHHH TTPOCTHIX

3a/ad.
H3MEepeHHS
1.1.2.Komnerenuusa OITK-7
OIIK-7 ~ CriocoGHOCTL yYMTHIBATL COBpPEMEHHbIE TEHIACHIIHH Pa3sBHTHH JIEKTPOHHKH,

H3IMEPHTEJILHOH H

BBITHC/IHTEILHOM TEXHHKH,

npodeccHOHAILHOM AeATeJbHOCTH.

Ans popMEpOBAHKS KOMIETEHIHH HEOOXOAMMO OCYIIECTBUTD PSL{ HTANOB. DTaIlbI bopMupoBanus
KOMIIETCHIHH, NPUMCHAEMBIC JUI1 5TOTO BH/Bl 3aHATHH H HCIONB3yeMble CpPEICTBA OICHHBAHHS

pe/cTaBiIeHsl B Tabmuie 5.
Ta6anna 5 — Iransr GopMHPOBAHUS KOMIIETEHIHM, 3AHATHS 1 HCIHO0JIb3yeMble CpeacTBa

HHQOPMALMOHHBIX TEXHOJOIHH B

OlleHHUBAHUSA

Cocran 3Harthb Ymern Baanern
3HaeT COBpEMEHHEBIE YMeer Henonb30BaTh Bnaneer Hasbikamu
TEH/ICHUUH PA3BUTHS BO3MOXHOCTH H HCTIOJIb3OBaHHS
3JEKTPOHHKH, TE€HAECHIIMH Pa3BHTHA BO3MOXKHOCTEH

Conepxanne H3MEPUTENILHOM TEXHUKH, | COBPEMEHHLIX METOIOB COBPEMEHHO

ITAroB HH()OPMAIIHOHHBIX U CPEACTB H3MEPEHHI U3MEPHUTETLHOM
TEXHOJIOTHH, JUIsL TIOTYYeHHS TEXHUKH M TEeHICHIIHH
NPEACTABNIAET HCTOUHHKH | IKCIEPUMEHTAIBHEIX ee pa3BUTHS LIS

JAHHBIX, BBIOUpaeT

IIOJTYUYCHHA KaK

TAYTITIA TavTiTiga ~
CornacoBaHa Ha noprane Ne—540
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nH(popMaIuH,
OTEYECTBEHHOTO H
3apyOEKHOTO OIbITA B
obnactu
npodeccHOHATBHOR
JIeSITETHHOCTH.

3HaeT 0COOEHHOCTH
IIPUMEHCHHUS
H3MEPUTENBLHOH TEXHHKH,
TeHJCHIHH ee pa3BUTHSI B
obnactu
npodeccHoHaTBHOM
JeSITeIbHOCTH.

HCTOYHUKH TIOJTyYECHHSI
COBPEMEHHOH Hay4HO-
TEXHHYECKOH
uHbOpPMaIUH pu
peLIeHHH 3a1a
npodeccHoHANBHON
JESITeABHOCTH.
[Ipumenser
TEOpETHYECKHE 3HAHUS
B 00JIaCTH METPOJIOTHH
JUISE OCBOEHHS
obuenpogdecCuOHabHbI
X JTUCHHUIUIMH H
penieHus
npodeccHOHATbHBIX
3a71a4.

H3MEPHUTEIBHOH,
IKCIIEPUMEHTAIIBHOM,
Tax ¥ Apyrou
UHpoOpMaIHH,
HeoOX0UMOH /1ist
pelieHus
npodeccHOHaATBHBIX
3ajad.

Buanl sauatuii

Jlexuu, npakTHYECKHE
3aHATHS,
camocTosTeNbHas padoTa
CTYIEHTOB

IIpakTHueckue 3aHATHS,
caMOCTOsITENNbHAS
paboTa cTyJIeHTOB

[IpakTuueckue 3ausaTus,
CaMOCTOSTeIbHAS
paboTa cTynenTa.

Henoin3yembie
cpeacTBa
OLleHHBAHHS

DK3aMeH, TeCT,
BBICTYIUICHHS B POJIH
o0yyaroliero, omnpoc.

KontponsHbie paboTkL,
KOHCIEKT
CaMOCTOATENLHON
paboThl

Onpoc, KOHTPOJIbHBIE
paboTel, 3K3aMeH

O6H_II/I€ XapaKTECpHUCTHKH noxasarenen u KPHTCPHCB OLHCHHUBAHHWA KOMIICTCHIIMH Ha BCEX FTarax

NpuBeJeHb! B TabuIe 3.

Tabinua 6 — O6mue XapaKTepHCTHKH NOKa3aTe/eil 1 KPHTePHEB OLICHHBAHUS KOMIIETEHIHH 110

ITANaM
Ioxazaresn u
3HaTh Ymersn Baapnern
KPHTEpHH
Ob6nanaer ObnaznaeT auana3zoHOM
(baKTHYeCKUMH U IIPAKTHYECKHX YMEHHH, KouTpomupyer
Otanyno TEOPETHUECKIMH TpeOyeMBbIX I paboTy, MpOBOIUT
(BbICOKHIT 3HAaHUSIMH B IIpejenax Pa3sBUTHSI TBOPYECKHX OLICHKY,
YPOBEHb) n3ydaeMoit obnactu ¢ peLIeHnH, COBEPUIEHCTBYET
NOHUMAaHHEM TPaHHI] abcTparupoBaHus JENCTBHS pabOThI
IIPUMEHHMOCTH npobiem
beper
OO6agaer auanazoHoM p
N OTBETCTBEHHOCTH 3a
3HaeT GaxThl, MPaKTHYECKUX YMEHHIA,
3aBepLIEHHE 3a/1a4 B
Xopomo OPHAHLUIBL, TPOIIECCHI, TpeOyeMbIX 115
9 HCCJIEIOBAHUH,
(6a3zoBbIH o0111Me NOHATHS B pelieHus
. npucnocadIuBaeTt
YPOBEHbD) pesesax u3ydaeMoit OlpeAeIeHHBIX TPodIeM
CBOE IIOBEJICHHE K
obyacTu B o0j1acTh
00CTOATEILCTBAM B
HCCJIEIOBAHUS
peImIeHrH mpobiaeM
Yaosaersopu Ob6nanaet 6a30BHIMHU O0GsazaeT OCHOBHBIMH Paboraer npu
U N-RIS SRS FeY f\ﬁl""]ll'l ’;HaHH MH

YMEHHUSIMH,

IPAMOM
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(nmoporoBbrii
YPOBeHb)

TpeOyeMBIMH LIS

3aaa4d

BBIMTOJIHEHU S HPOCTHIX

HaOJIO/ICHUH

DopMynHpOBKa IOKasaTeNell ¥ KpUTepHeB OLCHHBAHHA JAHHON KOMIIETEHIIHH [IPUBE/JIcHA B

Tabimue 4.

Taﬁmma 7 — Ilokazarean n KPHTE¢PHH OCHHBAHHA KOMIIETCHIMY Ha HTANax

IToxkazaresu u
3HaTh Ymerb Baagers
KPHTepHH
CobomHo npumMenser
HOBBIE METOIbI
pelIeHns 3a/1a4 B
HE3HAKOMBIX
CUTYaIHsX.
3HaeT COBpeMEHHEIE I'paMOTHO HcTIONB3YET
TEHJCHIIMY Pa3BUTHS TEHJCHIIUH Pa3BUTHA CnocoGeH pyKOBOIUTE
WIEKTPOHUKH, JNIEKTPOHUKH U MEXTUCHHUILTHHAPHOMH
H3MEPHTENBbHOMN H3MEPUTENBHOR KOMaH10H.
TEXHHKH, TE€XHHKH, BBIOHpaeT CBo00/1HO Bi1antEeT
nHQPOPMAIIMOHHBIX HOPMAaTHBHbIC Pa3sHBIMH criocobaMu
TEXHOJIOTHH, 3HAET KaK | JDOKYMEHTHI JJIs NOJY4YEeHHS U H3yUeHHs
HCI0JIB30BaTh HAYYHO- | pelleHHs JOCTATOYHO HoBelmek
TEXHUYECKHE CJIOXKHBIX UHPOPMALHH.
JOCTHKEHHUS [IPH 1podecCHOHATIBHEBIX VBepenHo BiazeeT
Oriu4no peuieHnH 3aj1ad, HaBBIKAMH H3yYCHHS
(BBICOKHIA 1poheCHOHATBHBIX CaMOCTOATENIFHO Pa3IAYHBIX UCTOUHUKOB
YPOBEHb) 3amay. IUIAHUDYET, Hay4YHO-TEXHHYECKOH
ObGocHoBbIBaeT BHIGOpP | opranmzoBeIBaeT U uHpOpMaLHH,
HCTOYHHKA JIJIST IIPOBOIHT OTE€YECTBEHHOIO H
[IOJIyYEeHUs] HAy4YHO- U3MEpUTEIbHBIE 3apyOeKHOTO OIIBITA.
TEXHUYECKOH JKCIIEPAMEHTHI ¢ Cpobonno onepupyer
HHQOPMAIUH U ONbITA, | HCNOJIB30BAHHEM undopmarmeit npu
HeOOX0MUMOTO /11 COBPEMEHHOTO pelIeHUH 3a1ay
pelIeHus 3amau obopynoBaHus 11 npodeccuoHansHoN
npodeccHoHATEHON [IOJTyYEHHS JIESTENBHOCTH.
JeITeILHOCTH. HEOOX0IUMOil
UHPOPMAIIHH.
Jlerxo nmpuMensier
HOBeHIIHe
JOCTH)XEHHS, B TOM
4YHCIIe A1 peIIeHHs
HETPHUBHAILHBIX 3a7a4.
3HaeT COBpeMEHHBIE O6ocHOBaHHO Bnaneer HaBeikamy
TEHJACHLIUH Pa3BUTHUS BbIOUpaET pelieHus pabOThI ¢ UCTOYHUKAMH
X AMEKTPOHUKH, 3a1ay HHpOPMALIHH O
6 op omov HM3MEPUTEINBHOM npodeccHoHaNbHOH JNOCTHIKEHHUAX B 00J1aCcTH
(GasoL1it TEXHHKH, JEeSITEeNBHOCTH ¢ MEKTPOHHUKH H
YpoBeH) MH(POPMAIHOHHBIX Y4EeTOM TEHIECHIINH H3MEPHTEILHON
TEXHOJIOTHIA. Pa3BUTHS IEKTPOHHUKH | TEeXHHKH JIJIS PEICHHUS
H H3MEPUTENBHOH 3aja4y
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OnuceiBaet obmacTH
IIpUMEHEHUS
HOBEHIINX HAy4YHO-
TEXHHYECKUX
BO3MOYXHOCTEH.

TEXHHUKH.
Ymeet
CaMOCTOSATEIBHO
yCBauBaTh
HHGOPMALIHIO U3
pa3IHM4HbIX
HCTOYHHKOB.

. Ilpumensier
[OJIYYEHHBIH YPOBEHD
3HaHUH 114
IPOJIOIKEHUS
H3Y4YeHUs
JUCLUIUIHHEI C LEJbIO
MOBBIIICHUS
KBaJTH(HKAIHH.

npo¢eccHOHANBHOM
JESITENBHOCTH.
Onepupyer
HHpopManueii npu
pEeLIeHUH 3a/1a4 CBOEH
npodecCHOHANTBHOM
JEeSTeNbHOCTH.

WmeeT npeacrapnenue
O COBPEMEHHBIX
TEHCHIIHSX Pa3BHTHS

Bnaneer maBpikaMu

3MEKTPOHHUKH,
. paboThI ¢ HCTOYHHKAMH
H3MEPUTENBHOM
YMmeeT u3yyarb 1 HH(pOPMAITHH O
TEXHUKH,
BOCIIPHHHUMATH TEHAEHIUAX Pa3BUTHS
UHGOPMAITHOHHBIX
. HAyYHO-TEXHUYECKYIO | DJEKTPOHMKH U
YnopaerpopuT | TexHONOTHWH. .
HHGOPMAITHIO TIPU U3MEPUTENBHOM
€JILHO 3HaeT OCHOBHbIE
. pEeLIEHUM TTPOCTHIX TeXHUKH.
(moporoBeIif | HOPMATHBHEIE
3a/1a4 Omnepupyer
YPOB€HbB) JOKYMEHTBI W UX . .
npodeccHOHATEHOH HH}popMarimeit mpu
NPUMEHEHHE, MOXKeT
JeSITeNHLHOCTH. BBITIOJIHEHHH TTPOCTHIX
HCIIONB30BaTh JPYTHE sanan
HUCTOYHHKH N
npodeccHOHaNBbHON
UHGOPMAaLMH B
NESATENBHOCTH.
obnactu
npodeccHoHaNbHON
JESITeIbHOCTH.
JUtsi  peanusanuM  BRINENEPEYHCNICHHBIX  3agad  OOYYEeHHS  HMCHOIB3YIOTCS

KOHTPOJIbHBIE 3aJJaHUs W MHbIC MaTepuaibl, HeOOXOAUMBIE ISl OLICHKH 3HAHWH, YMEHHH, HAaBBIKOB W
(MJIM) OIBITA NCATENBHOCTH, XapakTepH3YIOMMX STarbl GOPMHPOBAHHS KOMIIETEHIHH B Ipolecce

OCBOEHHs 00pa30BaTeILHOM TPOrPaMMbl, B COCTABE:

1. Teer «OcHOBHBIE OHSTHS ¥ ONPEIEICHHA METPOIOTHH

2. KoHnTpoJbHble padoThl.
TeMbl KOHTPOSBHBIX paboT (no 0,5 uac):
1).MeTtonnueckne cHCTeMaTHYECKHE OTPEIHOCTH. BBeieHne Nompasox.
2).IlorpemHocT! CpecTB U3MEPEHHUS.
3). ObpaboTka pe3ynbTaToOB MHOTOKPATHBIX PABHOTOYHBIX H3MEPEHHIH.
4). O6paboTKa pe3ynbTaTOB KOCBEHHBIX H3MEPEHHI,
Tembl KOHTPOIBHBIX padoT (110 1 yac):
1). Merponorudeckoe obecnieyenne (obecnedeHle eMHCTBA U3MEPEeHHiH ).

3. BeicTynjieHHs CTYXEHTOB B POJIH 00y4alouiero.
TeMbl BBICTYIUICHHIA:
3.1 Mexaynapoaubie opraHu3aniy o Metposorun (MBMB, MO3M).

2 7 N/TPWTT\IIJQ“I\TIHLTP TT(\D"TMeHT
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3.3 Poccuiickne TOKyMEHTHI B 001aCTH H3MEPHUTENBHOH TEXHHKH.

3.4. Mexaynapouuble JOKyMEHTHI B 06JIACTH HAHOTEKTPOHMKH H HAHOTEXHOJIO Uil

3.5. Poccuiickue JOKYMEHTBI B 00JaCTH HAHOYIEKTPOHHKH M HAHOTEXHOJIOTHH

3.6. Buapl # comepxaHne HOPMATHBHBIX JIOKYMEHTOB MEXIYHAPOMHBIX OPraHH3alMil Mo
METPOJIOTHH.

3.7 llpaBuia cyMMHPOBaHHS ITOTPEIIHOCTEH.

3.8 Ludpopeie 3anoMuHaromue oCmiLiorpadbl.

3.9 LlndpoBsle H3MEPHUTEITH TAPAMETPOB LIETEeH.

3.10 [TapaMeTpuueckue TaTYHKH,

3.11 I'eneparopHble NaTuHKH.

3.12 M3sMepeHus HEANEeKTPHUESCKUX BEJTHYHH dIEKTPHIECKHMH METOIAMH.

4. JlaGoparopHbie paboThbl (B COOTBETCTBHHE ¢ 1. 7 paboueii MporpaMMbl 10 THCLHILIHHE):
4.1.IlpuMeHeHne 31eKTPOHHOTO oclLIorpada Uit HCC/ieI0BaHUs YMEeKTPHUECKHX CHTHAJIOB.
4.2. 3Mepenye napaMeTpoB 3IEKTPUUECKUX Lereill pe30HAHCHBIMH METOIaMH.

4.3. MccnenoBaHue TEH30/1aTYHKOB,

4.4. TloBepka cpeCTB H3MEPEHHIA.

5. Tembl caMOCTOATEILHOH PAGOTHI CTYEHTORB:

4.1. Metponorudeckoe obecrnedenne H3MepeHHil (yriyGleHHOe H3yueHHe): 3akon P® «O6
obecrieyeHuH €IMHCTBA H3MEPEHHID), cdepbl U HOPMBI rOCYNAPCTBEHHOrO OBECleueHus eqUHCTBA
usMepernit (I'POEM), nosepka u kamubpoBka cpencts mamepenuii (CH), 5TalOHBI H IOBEpOYHBIC
CXEMBI.

4.2. Hanmonanbupie (P®) 1o0kyMeHTHI B 061aCTH HAHOZIEKTPOHNKH H HAHOTEXHOJIOTHIA.,

4.3. MexayHapo/ible JOKYMEHTBI B 0GIACTH HAHOTEXHOJIOTHI H HAHOIEKTPOHHKY. .

4.4. O6pasibl COBpeMEHHOM amIaparypsl 1 H3MEPEHHI (PU3HISCKUX BEIHIHH.

4.5. Tlpuruunel paboThl, KOHCTPYKIHMS, TEXHUYECKHE XapaKTEPHCTHKH, 061acTH [IPUMEHEHUS
COBPEMEHHBIX JaTYUKOB. HTe ek TYaIbHEIE TATUHKH.

S. llomyck K IK3amMeHY TIPeJOCTARISETCS MPH BBIIOIHEHHH HA MOJOKHTENBHYIO OLECHKY 5
KOHTPOJIBHBIX DPabOT M TeCcTa B COOTBETCTBHHM ¢ 1.8 paouell mporpaMMbl 1O IHCIHMIDIAHE, H
BBITNIOJIHEHHH M 3alHTe 4-X J1ab0paTopHbIX PaboT B COOTBETCTBHHY ¢ 11.7 paboueii mporpamMmsl. Jlonyck
JUIA  HEYCIEBAIOUINX CTYACHTOB 3aKJIOYAETCS B YCHENIHOM BBINOJHEHHH (OBTOPHOM BHIIOTHEHHH)
yKa3aHHBIX BbIlI€ KOHTPOJIBHBIX 3aJaHUM.

6. JK3aMeHAHOHHbIE BOIIPOCHI:
Knaccnpunkauns usmepennit. Msmepenns npsiMble, KOCBEHHLIE, COBMECTHBIE H COBOKYIIHBIE.

—

2. Krnaccupukanus metonoB m3MepeHuss ®B. MeTon HemocpencTBEHHON OIEHKM M METON
CPaBHEHHSA C MEPOH.

3. Kiaccudukanus cpeacts uzmepenuii. X xapakTepHCTHKH.

4. Knaccudukauns norpemHocTei.

5. CucreMaTuyuecKe NorpemHocTy. MeToasl 0GHApYKeHHs, METOIbl HCKITIOUEHM .

6. Cryyaiinble TOTPEIIHOCTH. 3aKOHBI pacipe/eie s, TOUEYHbIe OLCHKH.

7. CraTuCcTHYECKHE ONEHKM CIydaffHEIX morperHoctedl. OmpeleneHne I0BEpHTEILHOTO
HHTEepBaa NOTrPEMHOCTEH.

8. IlpaBuia CyMMHPOBaHHMS HOIPEIIHOCTEH (HEHUCKIIOYEHHBIE OCTATKH CHCTEMATHYECKHX
MOrPEeLIHOCTEN H ClIydalHble NOTPEHIHOCTH ).

9. Horpemnoctn cpeacts m3mepenus (CH), ux wopmuporanme. Kiaccel tousoctu CHU u

Apyrue GopMbl HOPMHUPOBAHHUS MTOTPELIHOCTEH.

10.  O6paborka pe3yIbTaTOB NPAMBIX OIHOKPATHBIX H3MEPEHHIA.

11. Onpenenenne pe3ynsrara M NOIPELIHOCTH KOCBEHHBIX H3MEPEHHIL.

12, OGpaboTka  pe3ynbTartoB  NpAMBIX  MHOTOKDATHBIX  PABHOTOYHBIX  H3MEDEHHI.
Mnentudukauus 3akoHa pacnpeleIeHus ciydaifHol Benuunnbl. Kpurepuit Iupcona.

13 Wraccuhovaraa  radhnagpy 3MEPUTENBHBIX YCTPOHCTB. (OCHOBHBIE XapaKTePHCTUKH
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HHGPOBBIX YCTPOHCTE.

14, O6o0wiEnnas CTPyKTypHAss CXeMa H3MEPHTEIBLHOr0 TpHOOpa ¢  BpeMsS-HMITYIbCHBIM
npeodpazoBaHHUEM.

15, OOGobwiéHHas CTPYKTypHas cXeMa H3MEPHTEILHOIO Npubopa ¢ YacTOTHO-WMITYIBCHBIM
npeo0pazoBaHHEM

16.  OGoOumIEHHAsA CTPYKTypHas CXeMa H3MEPHTEIBHOTO NpHOopa ¢  YPABHOBEIIHBAOLIMM
npeoOpa3oBaHHEM.

17. BoneTMeTpbl MOCTOSHHOTO HANpsDKeHHUs. KoMIencaropsl.

18.  BonsrMeTpbl nepeMenHoro Hanpsukenus. Knaccuduxauns. OGOOUIEHHBIE CTPYKTYpHbIE
cXeMbl. Busbl netextopos.

19.  Iludposeie BOIBTMETPHI ¢ BPEMSI-UMITYIbCHBIM IPe0Opa30BaHHEM.

20.  Hundposbie BOIBTMETPHI, HCHOIB3YIOLIHE METO ABOXHOTO HHTErPHPOBAHMSL.

21 [{1(ppoBbie HHTETPHPYIOLIHE BOIETMETPBI (¢ YaCTOTHO HMITYALCHBIM NPE0OPA3OBaHHEM).

22.  llugposele BOTBTMETPHI yPaBHOBENIHBAIOIIETO NPeobpa3oBaHyA.

23, CTpyKTypa  NPHHIMI AeHCTBHS YHHBEPCAIBHOTO JIEKTPOHHOro ocuumiorpada. OcHOBHbIE
XapaKTepHCTUKH ocLuiutorpada.

24, Ocummnorpadpuyeckhe MeETONBl H3MEPEHHs [apPaMeTpOB  CHTHAOB.  [IOrpeliHOCTH
H3MEPEHHH.

25. udpossle 3an0MHHAIOIIHE OCHALIOrPadbL.

26.  lludpossle yacToTOMEpHL. M3MepeHHe BpeMEHHBIX HHTEPBAIIOB.

27.  MocToBble MeTOABl H3MEpeHHs MapaMeTpoB ueneil. Buapl MocToB. MX 0COGEHHOCTH.
OO0:1acTi NpUMEHeHHS.

28.  lludposble wH3MepHTeNH TNapaMeTpoB IleNeil ¢ IPHUMEHEHHEM MeTONA aMIlepMerpa-
BOJIETMETpA.

29.  lludposble H3MEpHTENH MapaMeTPOB ILemeil ¢ NpeJBAPUTENHHBIM MpeoOpasOBaHHEM
napaMerpa B HallpshKeHHe.

30.  [ndposele H3MepUTEH TAPAMETPOB LieHlell ¢ BPeMA-HMITYJILCHBIM HPeoOpazoBaHieM.

31.  TlasopaMHBble H3MEPUTETH aMILTHTY/IHO-YACTOTHBIX XapaKTEPUCTHK LETeH.

32.  H3mepeHne HeINEKTPHUECKHX BEJIHYHMH JJIEKTPUYECKHMH METOIAMH

33.  Tlapamerpuucckue naT4uuxy. BHJIbI, JOCTOMHCTBA, HEOCTATKH, 00IACTH NPAMEHEHHS.

34. T'emeparopHble [aT4MKH. BuUmbl, XapakTepHCTHKH, IOCTOMHCTBA, HEIOCTATKH, OOIACTH
IpUMEHEHHSL.

35. HurennekryanbHble JaTUHKH.

36.  ABromaruszanms u3MepeHHi: MuKponpoueccopusie CU, uHOPMalEOHHO-H3MEPUTEIbLHBIE
CHCTEMBI.

37.  Merponoruyeckoe obecneuenne wu3Mmeperuii (MO). OcnoBel MO. Merposorungeckne
cimyx0b1. CocTas, 3a/1a48, IIOJTHOMOYHS CITYXKE.

38.  OcHoBHble nonokenus 3akoHa PO «O6 obecredeHnu emuncTBa M3Mepenuity. Cdepsi
JCATEIbHOCTH, B KOTOPBHIX IPUMEHSETCA TOCYJapCTBEHHOE peryIHpoBaHHe 00ecledeHus
enuncTBa u3mepenuit (FPOEN).

39.  ®opmbI TOCYIapCTBEHHOTO PEryTHpoBaHHs obecliedeHns equucTBa M3mepenuii (I'POEN).
Mx kparkasi XxapakTepHCTHKA.

40.  Cucrema nepenadu pasmepos exunnl OB pabouum CU. DTaoHbl, TOBEPOYHBIE CXEMBL.

4]1.  Tlosepka u kaymbposka CU.

42, W3MepeHue crieKTpa CHrHajia.

7. Meronnyeckue MaTepHasib (B COOTBETCTBHH ¢ 11. 12.3 paboueit mporpaMMbl 1o
JUCLIMIUIIUHE):

7.1. Oryanko B.®. Metponorust. cranjgaprusanus u cepTuuianus: YueGHoe MeTOIHYecKoe

nocodne. — Tomex: TMIIO. 2010.-52¢.(8 61u6:1.12 7K3)

7.2. Oruanxo B.®. Vuebno-MeToaRYeCKHH KOMIUIEKT (ydeOHbIe METOIHYECKHE HOCOBHS 110

TPAKTHYECKHM 3aHATHSM, 110 CaMOCTOATE/IbHON paboTe CTYAEHTOB, 110 TabopaTopHbiM paboTam) Mo
aucipuinie MCaTH (MCuC). — Tomek: [ Dnextponnsiit pecype]. Koa nocryna:

htto://esau.tusur.r/docs/umk  metrologia.zip
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