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PABOYA ITPOTPAMMA JTUCHUATUIMHBI
MeTtpoJiorusi ¥ TEXHHYECKHE U3MEPEHUs

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenue noarorosku / cneruaibHOCTh: 11.05.01 Paguno3sieKTpoHHbIE CHCTEMbI H KOMILIEKCHI
HanpaenenHocts (mpoduib) / cnenuanu3anus: PaanoiokauuoHHbIe CHCTEMBbI H KOMILTEKChI
®dopma 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: 3

Cemectp: 5

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 16 16 4acoB
3 JlaGopaTopHbIie pabOThI 20 20 JacoB
4 Bcero aynuTopHbIX 3aHATUI 72 72 4acoB
5 CamocTosiTenbHas paboTa 36 36 4acoB
6 Bcero (0e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DK3aMeH: 5 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁ,:[pbl
nporokot Ne 18  or« 3 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 roma, paccmoTrpeHa u ofodpeHa Ha 3aceganuu kKagenpsl KCYIT «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
JOTIEeHT, K.T.H. kad. KCVYII B. ®. Ortyanko

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. MenuxoB
OKCIIepTHI:

npodeccop kad. KCYII, TYCVYP B. M. 3103pK0B
noueHt kag. PTC B. A. I'pomoB

CornacosaHa Ha noprane Ne 46886 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbto qucnuminHel «Metposorus u paguousmepenus» (MuPU) sensercs oOyueHue cTyIeHTOB
OCHOBaM METPOJIOTHYECKOro 00ECTI€YeHNsI COBPEMEHHON HAYKH U TEXHHUKH.

1.2. 3agaun IMCHMIIINHBI
— 3ajgavedd AUCIUIUIMHBI SBISETCA W3YYECHUE TEOPETUUYECKUX OCHOB METPOJIOTHH, MOJOXKCHHUI
TEOPHH TIOTPEITHOCTEH, COBPEMEHHBIX METO/IOB U CPEACTB M3MEpPEHUsT (DU3UYECKUX BEITUYHH, CIIOCOOOB
00paboTKH pe3ylIbTaTOB U3MEPEHUN, U3yUYEeHUE CHCTEMbI 00CCTICUCHISI €TUHCTBA U3MEPEHUI

2. Mecto mucuuniaunbl B ctpykrype OIIOII

Hucuumuinnaa «Metponorus u texauueckue usmepenus» (b1.5.14) otHocurtces k Onoky 1 (6a3oBas
4acTh).

[TpenmecTByOIKUMH AUCHUIUIMHAMHY, (POPMHUPYIOLIMMH HadallbHble 3HAaHUS, sABiA0TCA: HayuHo-
uccrnenoBarenbekas padbora, OCHOBBI TeOpuH Lenei, PaqnorexHuaeckne nenu U CUrHaibl, Teopus Bepo-
ATHOCTEMN U CTAaTUCTUKA B PAZINOIIEKTPOHUKE.

[TocnenyromumMu JUCHMILUIMHAME SIBJISIIOTCS: YCTpOiCTBa reHepUpoBaHUs U (POPMUPOBAHUS CUT-
HAaJIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-6 rOTOBHOCTBIO YUUTHIBATh COBPEMEHHBIE TEHJICHIIUN Pa3BUTHUS IEKTPOHUKHU, U3MEPH-
TEJIbHON U BBIYMCIUTEIBHON TEXHUKH, MHPOPMALIMOHHBIX TEXHOJIOTUN B CBOEH MPOPECCUOHATILHON /e -
TEJIbHOCTH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOIUICs TOJKEH:

— 3HATh OCHOBHBIC METOJIbI U CPEACTBA U3MEPEHUS XapAKTEPUCTUK PAAUOTEXHUUYECKUX LENEH U
CUTHAJIOB, OLIEHKH UX TOYHOCTH, COBPEMEHHBIE TEHACHIIMYU Pa3BUTHS N3MEPUTEIbHON TEXHHUKH.

—  YMeTb UCIOJIb30BaTh OCHOBHBIE IIPUEMBI 00PAOOTKH SKCIEPUMEHTAIBHBIX JJAHHBIX

—  BJIaJeTh METOJOJIOTHEH U HABBIKAMU HCIIOJIb30BAaHUS CPEACTB U3MEPEHHUS XapaKTEPUCTUK pa-
JTUOTEXHUYECKUX LIETIEN U CUTHAJIOB.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI cOCTaBseT 4.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&114.1121 4.1 — TpyaoeMKOCTb JUCHHUILINHBI
Buapl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl
5 cemecTp
AynuTopHbI€ 3aHATUSA (BCETO) 72 72
Jlexuun 36 36
[IpakTuyeckue 3aHATUS 16 16
JlabopaTopHbIe pabOTHI 20 20
CamocTtosiTenbHas paboTa (Bcero) 36 36
OdopmieHue oT4eToB 10 Ja00paTOpHBIM paboTam 11 11

[TpopaboTka JEeKIMOHHOTO MaTepHraa

CaMocTosATENIbHOE N3yUEHUE TEM (BOIIPOCOB) 14 14
TEOPETUYECKOI YacTu Kypca

[ToaroToBka Kk MPakTUYECKUM 3aHSATHUSIM, CEMHUHApaM 8 8
Bcero (0e3 ax3ameHa) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mast TpyI0eMKOCTb, 4 144 144
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3auernble EauHub!

4.0

4.0

5. Conepxanue TUCUMILIIHHBI

5.1. Pa3znesnl JUCHUIIMHGLI 1 BUALI 3AHATHHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHATUN TTPUBECHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

Bcero
yacoB | PopMupyeMbl
ITpak. | JlaoO. Cam. PMHDY
HazBaHus pa3aenoB TUCIUTUIUHBI Jlek., u (Ge3 e
3aH., 4 | pab.,q9 | pab., q
9K3aMe€ | KOMIETEHLIUU
Ha)
5 cemecTp
1 OcHoBel MeTposoruu. [lorpemnoctu 12 10 4 10 36 |OIIK-6
uzMepenuii. O6paboTka pe3ynbTaToB U3-
MepeHui
2 Metonbl U cpeacTBa u3MepeHus pusn- 20 4 12 17 53 |OIIK-6
YECKUX BEIU-YHH.
3 OGecnieueHue eTUHCTBA U3MEPEHUH. 4 2 4 9 19 | OIIK-6
OCHOBBI METPOJIOTHUYECKOrO o0ecrede-
HUSL.
Hroro 3a cemectp 36 16 20 36 108
Hroro 36 16 20 36 108
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHIM)
Copneprxanue pazznenoB quciuminHel (mo | Tpymoemkocts, | DopmupyeMsble
HaszBanwus paznenos Acp pasi jcn ( pyA ’ PMHPY
JCKIIHSIM) q KOMITCTCHITUT
5 cemecTp
1 OcHoBBI OCHOBHBIE TOHATHUSI, TEPMHUHBI U OTIpeETe- 12 OIIK-6
METPOJIOTHH. HUs MeTposioruu. Cucrema eauHuI Gpusnye-
[Torpemnoctn ckux BenuuuH (OB). Knaccudukanum Bugos
n3MepeHuit. O0padoTKa | M3MEepeHUi, METOJIOB M CPEICTB U3MEPECHHIA
pe3y/bTaToB (CH). OcHOBHBIE METPOJIOTHYCCKHE XapaK-
U3MEpPEHUN tepucTuku CY. OCHOBBI TEOpUU MOTPELIHO-
creit. Knaccuduxarus norpemHoctei. [Ipa-
BUJIa CyMMMPOBaHHUs norpemxocren. Ipa-
BUJIA TIPEICTABIICHUS Pe3ysIbTaTa U3MEPEHHUS.
O06paboTka pe3yIbTaTOB NPSMBIX OJHOKpAT-
HBIX TEXHUYECKUX n3Mepenuii. Hopmupona-
HUE OCHOBHOM U JIOIIOJIHUTEILHOM MOrpeLL-
Hocteit CH. O6paboTka pe3ysIbTaTOB MHOTO-
KpaTHBIX PaBHOTOYHBIX H3MepeHuit. Obpa-
00TKa pPe3y/IbTaTOB KOCBEHHBIX U3MEPEHHIA.
Hroro 12
2 Metonpl u cpenctBa | OO0OILEHHBIE CTPYKTYPHBIE CXEMbI U3MEpU- 20 OIIK-6
M3MEpPEHUs TENBHBIX MPUOOPOB. [IpHHIIUTIBI TOCTPOCHUS
¢busnueckux Benu-yuH. | nudpossix CH. MeTtosl u cpeacTBa usmepe-
HUSI HANPSDKCHUS, TOKa U MOITHOCTH. M3Mme-
peHue napameTpoB 1eneil. Mccnenopanue
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dopmel currana. Ocuuuio-rpadpudecKkue u3-
MepeHus. M3MepeHne 4acToThbl, HHTEpBAIIOB
BpeMeHH U (ha30BOTO c/IBUTA. AHATIU3 CIEK-
Tpa U NapaMeTPOB CIOKHBIX CUTHAJIOB. AB-
TOMAaTU3aIUs U3MEPEHUN

Uroro 20
3 OGecnieuenue [ToHsITHE METPOIOTHUECKOT0 00ECTIeYCHHUSI 4 OIIK-6
enuHcTBa uaMepenuid. | (MO). [ToHsiTHE «€AUHCTBO U3MEPEHUI.
OcHOBBI OcHoBHbIe TION0XKeHUs 3akoHa PD «O06
METPOJIOTHUECKOTO obecnieuennu equHCTBA M3MepeHuin». Coe-
obecreveHusl. PBI TOCYAAPCT-BEHHOTO PETYIMPOBAHUS

oOecrevyeHrs eAMHCTBA U3MEPEHUH
(T'POEN). O6s3atenbHbie TPeOOBAHUS K U3-
MEpPEHUSIM, CPEJICTBAM U3MEPEHUN, METOIU-
KaM BBITIOJIHEHNS U3MEPEHUI, EUHH-LIaM
O®B. ®opmsl 'POEN. Cucrema BoctipousBe-
nenus enunul @B u nepenaun ux pazmepa
BCEM CpEJCTBAM U3MEPEHUN. DTA-JIOHBI,
BUIbI 3TaoHOB. [ToBepka n kanubposka CU.
[ToBepouHble CXEMbI U METOJUKHU TTOBEPKHU.
I'ocynapcTBEHHBIN METPOJIO-THUECKUI HA-
30p

Hroro 4

Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJTETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIUIMHBI U MEKIUCIUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabuIE 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIMCIUIUIMHAPHBIE CBSA3U

Ne paznenoB JaHHOW TUCIUIUIMHBL, JJISI
KOTOPBIX HEOOXOJMMO U3yUEHUE

JUCLUIUINH
1 2 3

[IpenmecTByronme qUCUUILIMHBI

1 Hayuno-uccnenoBarenbckas pabora +

2 OcHOBBI TeOpUH Lenei

3 PaIII/IOTGXHI/I‘-IGCKI/IG OEII U CUTHAJIbI

4 Teopust BEpOSTHOCTEH U CTATUCTHKA B PAAHOIIEKTPOHH-

+
Ke
[Tocnenyroume TUCHUILIMHB
1 YerpoiicTBa reHepupoBaHus U GOPMUPOBAHUS CUTHAJIOB + + +

5.4. CooTBeTCTBHE KOMIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
npeCcTaBIeHo B Tabmmie 5.4.
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Tabmuma 5.4 — CoOTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MIPH U3yUYECHUH TUCIUILTAHBI, U BUIOB 3aHS -
THH

KommeTen Bunbl 3anaTHii
®dopMbI KOHTpOIIS
1A Jlek. [Tpak. 3aH. JIab. pao. Cam. pa0.
OIIK-6 + + + + KonTponbhas pabota, Jk3a-

MeH, OTtyeT no JabopaTop-
Holi paborte, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yUeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
HanmenoBanue 1abopaTopHBIX padoOT MpuBeaeHo B Tadmmue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

TpymoeMkocThb, | DopMHUpYEMEBIE
HasBanwust paznenon HaumenoBanue 1abopaTtopHbIX padboT Py ’ PMHPY
q KOMITETEHITUT
5 cemecTp
1 OcHOBBI N3mepenne peakTUBHBIX [TapaMeTPOB dJIEK- 4 OIIK-6
METPOJIOTHUH. TPUYECKHUX LIeneH.
HorpemH(z(:TH Hrtoro 4
U3MEPEHU.
Oo6paboTka
pe3yabTaToOB
A3MEPEHUI
2 Meronp! u cpenctBa | [IpuMmeHeHHE 3JIEKTPOHHOTO ocuiuIorpada 4 OIIK-6
U3MEpPEHHUS JUISL UICCJIEIOBAHUS AIIEKTPUUECKUX CUTHAJIOB.
(pHSHHEECKIX BellH-SHH. Hccnenoanue udpoBoro BoJIbTMETpa € 4
BpPEMS-UMITYJIbCHBIM MTPE00Pa30BAHUEM.
W3mepenne pazHOCTH (a3 AMEeKTPHUECKIX 4
CUTHAJIOB.
Uroro 12
3 ObecneueHue IToBepka CU. 4 OIIK-6
C/IMHCTBA U3MEPEHUH. | pr
OcHOBBI
METPOJIOrHYECKOTO
o0ecrnieveHusl.
Hroro 3a cemectp 20

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHnue npakTUUeCKUX 3aHATUN (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUYECKHUX 3aHATUH (CEMHUHAPOB)

HaumenoBanue npaktnueckux 3anatuii | TpynoeMkocts, | Dopmupyemsie
Hazpanus pa3znenos
(cemuHapoB) q KOMITCTCHITH
5 cemecTp
1 OcHOBEI Meroanueckue CucTeMaTu4eCKUe OTrPeLHO- 2 OIIK-6
METPOJIOTHH. ctu. BBenenue nomnpasok. MacmraOHble
[Torpemnoctu npeoOpaszoBarenu. KonrposiabHas pabora
U3MEPEHU. (KP1).
O6paborxa CnyuaiiHble IOrpelIHOCTH . JloBepUTEIbHBIN 2
bTaTOB

PE3yIILTATO uHTepBal norpemwHocty. [IpaBuna cymmupo-
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HM3MEPEHUN BaHUS MOTPEITHOCTEH.

ITorpemHocTy CpencTB U3MEPEHUM, UX HOP- 2
MupoBaHue. OCHOBHBIE U JOIOJIHUTEIIbHBIE
norpemHocTH. Kiaccer Tounoctu. O6pa-
00TKa OTHOKpPATHBINA NPAMBIX U3MEPEHUMN-
.Kontponbnas padota (KP2).

O06paboTKa MHOTOKPATHBIX PABHO TOUHBIX 2
m3mepennii. KontponsHas padota (KP3).
O06paboTKa pe3yIbTaTOB KOCBEHHBIX H3MEpe- 2
nuii. Kontponsnas padora (KP4).
Uroro 10
2 Metonp! ¥ cpenctBa | Mi3MepeHue napaMeTpoB JIEKTPUYECKUX I1Ie- 2 OIIK-6
HU3MEpPEHHUs neid. MoctoBble uzMepenus. Meron am-
(bU3MYECKUX BEJIU-YHH. | IEPMETPa-BOIBTMETPA.
N3smepenue cnexktpa curaainos. Ocuuiuiorpa- 2
¢dudeckue u3MepeHusl.
Hroro
3 Obecrieuenue IToBepka 1 kaaTMOpPOBKA CPEACTB U3MEPEHUH. 2 OIIK-6
enuHcTBa u3MepeHuidl. | OCHOBBI 0OecTieueH s €TUHCTBA U3MEPEHUH.
OcHOBBI Kontponsnas padora (KPS5).
METPOJIOTHYECKOTO Vroro 2
o0ecrnieveHusl.
Hroro 3a cemectp 16

9. CamocrosiTesibHasi padora
Bunbl camocTosTeNnbHOM paboThI, TPYAOEMKOCTh U POpMEpyEeMbIe KOMITETESHITUH TIPECTABICHbI B
tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON paOOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN

Bunasl camocrostensHor | Tpynoemkocts, | DopMupyembie

HasBanus paznenos a Py ’ PMHPY DopMBbI KOHTPOJIA
paboThI q KOMIIETEHITUHN
5 cemecTp
1 OcHoBBI [ToaroroBka k nmpakTuye- 2 OIIK-6 KontponwsHhas pado-
METPOJIOTHH. CKHUM 3aHSTHSM, CEMHUHA- Ta, OT4eT 1o Mado-
[Torpemnoctu pam paTopHoii padore,
I/C")gg[e%eHHH' [ToaroroBka k mpakTuye- 2 Tect, Sxsamen
paboTKa CKHUM 3aHSTUSIM, CEMHUHA-
bTaTOB

pe3yIbTaTo pam
WU3MEpEeHU

IToaroroBka K nmpaxkTuye- 2

CKHUM 3aHSTHUSIM, CEMHUHA-

pam

[IpopaboTka JIEKITMOHHO- 2

ro MaTepuasa

OdopmieHne 0TYETOB IO 2

nabopaToOpHBIM paboTam

Hroro 10
2 Metonp! u [ToaroroBka k mpakTuye- 2 OIIK-6 OtyeT mo nabopa-
cpencTBa CKHUM 3aHSTUSM, CEMHUHA- TOpHOU pabore,
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HU3MEPEHUS pam TecT, Dx3ameH
WU3WYECKUX BEIIU-

busiraec e CamocrosiTenbHOe U3yye- 8
HHH. HUE TeM (BOTIPOCOB) TEO-

pPETUYECKOM 4acTu Kypca

[TpopaboTka IeKInOHHO- 1

ro Marepuana

Odopmienne 0TYETOB IO 6

abopaTOpHBIM paboTam

Uroro 17
3 ObecneueHue CamocTosTensHOE U3yde- OIIK-6 KonTpomasHas pado-
€MHCTBA HUE TeM (BOMPOCOB) TE€O- ta, OTyeT no j1abo-
WU3MEPEHUM. pPETUYECKOM YacTu Kypca paTopHoOii padore,

HOBBI Tect, Jx3ameH

Octo OdopmiteHre 0T4ETOB TIO 3 ect, Jx3ame
MCTPOJIOTHHCCKOTO | 1o GopartoprbiM paGoTam
o0ecreyeHusl.

HUtoro 9
Hroro 3a cemectp 36

ITonroroBska u cgada dK- 36 DOK3aMeH

3aMeHa
Hroro 72

10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuManbHbIN MaxkcumanbHbII
DOneMeHTH! yueOHOH 6asu1 3a epuoa Bceero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
5 cemectp
KonTponbHas pabota 12 6 12 30
Otuet no nabopaTopHOii 16 16 32
pabore
Tect 8 8
Hrtoro makcumyM 3a nepu- 12 22 36 70
on
OK3aMeH 30
Hapacraromum utorom 12 34 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muma 11.2 — IlepecueT 0anoB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
banbl Ha 1aTy KOHTPOJIBHON TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJICTAaBIEH B TabIuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. Oruanko B.®. Metponorus, crangaptuzanus U ceprudukanus: Yded. mocodue. - Tomck:
ToMckuil MEXBY30BCKUN IIEHTP IUCTaHIMOHHOTO oOpazoBanus, 2010. - 208c. (Hanuuue B OubImoTeke
TYCYP - 61 3k3.)
2. Merponorus u panguousmepenus: Yueobnuk ais By3os/ B.W. Hedenos, B.M. Xaxun, B.K. bu-
TIoKOB U Jip.; Pen. B.U. Hedénon. — M.: Beicmas mikomna, 2006. — 525 c.: un. : bubmuorexa TYCVYP, (Ha-
nuyne B onbmmoreke TYCVYP - 48 5k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. DOpacro B.E. Metponorusi, ctanmaptuzamus u ceprudukanus: Yued. mocooue. — Tomck:
N3n-Bo ToMcK. TOC. YH-Ta CUCTEM YIIp. U PAAUOINEKTPOHUKH, 2005. — 266 c. (Haymuue B 6udimotexe TV -
CVP - 340 »k3.)

2. 3akoH P® «O06 obecrieyeHnu equHcTBa H3MepeHuin» oT 26.06.2008 r. Ne102-D3. . [DnekTpoH-
HBIN pecypc]. [DnexTponnslil pecypc]: — Pexum noctyna: http://www.consultant.ru/cons/cgi/online.cgi?
req=doc&base=LAW&n=182748&fld=134&dst=1000000001,0&rnd=0.016572098131711344#0149789
21794264055 (nara obpamenus: 26.11.2018).

3. JIBopsmuH b.B. Metponorus u paguonsMepenus: Y4ue0. mocooue sl CTy/. BbICIIL y4ed. 3a-
Bezenuil/ bopuc Bragumuposuu J{Bopsmua. — M.: M3natensckuii nentp «Akagemus», 2005. — 304 c. (B
oubmmoreke — 30 7k3.): (Hamuuue B 6ubamoreke TYCVYP - 30 5k3.)

12.3. YueOHO-MeTOAUYECCKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. Oruanko B.®. Metponorus, crangaptu3anus U cepTu@UKanus: YueOHoe METOINYECKOe T0-
cobwme. — Tomck: TMILJIO, 2010.-52¢. (Hanmuuue B 6ubmuoreke TYCVYP - 16 2k3.)

2. W3mepurenbHas TEXHUKA M JATYUKH [DINEKTPOHHBINA pecypc]: YdeOHO-MeToqruecKoe Moco-
owme mo mabopatopHeiM pabotam / Otyanko B. ®. - 2016. 78 c. — Pexum goctyma:
https://edu.tusur.ru/publications/6629. (nata oopamenus: 26.11.2018).

3. Ortyanko B.®. Merposnorus, ctangapTu3aius u ceptudukaius: Y4eOHOe METOIUYECKOE T10-
cobue. — Tomck: TMILJIO, 2010.-52¢. ITocobue no mpaktuke: ctp.10-18, 20-29. (Hanuune B OMOIHOTEKE
TYCVYP - 16 3k3.)

4. Ortuanko B.®. Metposnorus, craniapruzanus U cepTupukanus: YuedOHoe METOANYECKOE 0~
coome. — Tomck: TMIIJIO, 2010.-52¢. ITocobue mo camocrtosTenbHOU pabdote: cTp.9-10, 18-19, 29-30.
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(mammune B 6ubmmorexke TYCVYP - 16 3k3.)

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHJIOB MIPEIOCTABIIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCIPUATHUS UHPOPMAIIHH.

JLJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JLJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IlpodeccuoHanbHBbIE 6a3bI JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
1. new kcup.tusur.ru

13. MaTtepuaibHO-TEXHMYECKOe 00ecneyeHre JTUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
obecneyeHnue

13.1. O6uue TpedGoOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00eCIie4YeHHI0
AUCHUITIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHue 15 JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI U MPOMEXKYTOYHOU aTTECTAI[UU HUCITONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHA Tl

VYueOHas aymuropus

yueOHas ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JEHUS 3aHATUN MPAKTUIECKOTO TUIA, YdeOHast ayaquTOpus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHUE IS TPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALIUMA, TIOMEIICHNE AJIsl IPOBe/e-
HUS TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaIluU

634034, Tomckas obnacts, T. Tomck, Bepmmauna ynwua, 1. 47, 306 ay.

Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne 1JIs J1adopaTopHbIX padoT
JlaGopaTopusi METPOJIOTUN M U3MEPUTEIBHON TEXHUKU
yueOHasi ayJuTOpHs U1 IPOBEICHUS 3aHATUH IPAKTUYECKOT0 TUIIa
634034, Tomckas obnacts, . Tomck, Bepmnuna ynuia, n. 74, 212 ayn.
Onucanue uMerouierocs 000pya0BaHuUs:
- Ocunmnorpag ananorossiit ¢pupmsl INSTEK (4 mit.);
- Ocunorpad uugposoit INSTEK;
- 'enepatop curnanos tuna '3 (2 wrt.);
- I'eneparop curnaznos tuna I'S (5 mrt.);
- Hactoromep tudponoit U3-34;
- MunnuBonst™Metp B3-38 (2 mT.);
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- Usmepurens nodporHoctu E9-4;

- Usmeputens noopotHocTH E4-4;

- Usmeputens E12-1(A);

- U3mepurens E12-1;

- Hactoromep Y3-44 (4 wr.);

- Usmeputens RLC (2 mT.);

- U3mepurens E7-21;

- Amniepmetp-BosbTMeTp-oMMeTp ABO-5M (3 mT.);
- Moct P329 (2 mt.);

- Bomet™meTp cepun M (6 mT.);

- MUcTouHuK UTaHUS TTOCTOSHHOTO TOKA (5 IMIT.);

- MlcTOYHMK TUTaHUS TTIOCTOSIHHOTO TOKA MIPOTPAMMHUPYEMBIH (2 1IIT.);
- Marasus conpotuBienuit (3 mir.);

- [anpBanoMeTp;

- BomstmeTrp @-204/1 (B makere, 2 mT.);

- ®azometp cepun D2 (4 mrT.);

- 'enepatop-uactotomep AHP-1001;

- [TorentmomeTp I1I1-63 (3 miT.);

- denurens nanpsbxenus JIH-1;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yYeOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ynmuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mme0Oerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCHUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIN/10B

OcBoeHME NUCUUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILECTBIISETCS C UCIOIb30BAHUEM CPEJACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00yUYaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (pOpMax, MOOMIIbHOM cUCTEMBI MIPenoAaBaHus JIsl 00ydarouxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBbI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCS
0o0yJaromyecs: ¢ HapylIeHHEeM CyXa, 000pyJI0BaHa KOMIBIOTEPHOW TEXHUKOW, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUNHON CUCTEMOM.
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[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JICKITMOHHBIX U YYEOHBIX ayAUTOPHIX BO3MOKHOCTH TIPOCMOTPA YIAICHHBIX 00BEKTOB (HaIIPUMEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ OOYYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNapaTa HCIOoJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBBIE 3aaHUA

YTo Takoe CpeICTBO U3MEPEHUH + TEXHUUECKOE CPEACTBO , IPEAHA3HAYEHHOE IS U3MEPEHU I

JNIEKTPOHHOE TEXHUUECKOE CPEICTBO

TexHn4ecKoe CpeICTBO MM KOMIUIEKC TEXHUUECKUX CPEICTB it 00paboTKM U3MEPHUTEIbHOMN HH-
dbopmaruun

MeTtonom u3MepeHus: Ha3bIBAaeTCsl + COBOKYITHOCTh MPUEMOB CPAaBHEHHUS U3MEPSAEMOM BETMYMHBI C
ee eIuHuIEeN

COBOKYITHOCTb TPUEMOB HCIIOJIB30BAHUS TMPH H3MEPEHUU (DU3HUECKOro SIBIEHUS, HAa KOTOPOM
OCHOBAHO U3MEpPEHUE

COBOKYITHOCTH JIEUCTBUIN MO0 00ECTIEYEHHIO B3aUMOJICHCTBHS CPEACTBA UBMEPEHHSI C 0OBEKTOM

Cucremarnueckasi IOTPENIHOCTh, 3TO + MOTPEIIHOCTh, KOTOPasi OCTAeTCS HEM3MEHHOW WM 3aKO0-
HOMEPHO U3MEHSIETCS! IPU MOBTOPHBIX U3MEPEHUSAX OJHOU U TOM K€ BETUYMHBI B OJMHAKOBBIX YCIOBHUSAX

MOTPEITHOCTH, BEJTMYHHA KOTOPOH CYIIECTBEHHO MTPEBOCXOIUT BEIMYMUHY TOTPEITHOCTH, 00YCIOB-
JIEHHYIO YCIIOBUSMM 3KCIIEPUMEHTA

MOTPENTHOCTh U3MEPEHUs, KOT/Ia U3MepseMas BeTMIMHA HE U3MEHSETCS BO BpEMEHHU

MOTPEUTHOCTh, KOTOPasi HE 3aBUCUT OT U3MEPSAEMON BETUYNHBI

OcHoBHas norpemHocTs CH, 310 norpemnocts CU B peanbHBIX YCIOBUAX IKCIUTyaTalluu

+ norpemHocTh CU nipr HOpMAJIBHBIX YCJIOBUAX AKCILTyaTalluN

norpemrHocTs CU, BO3HMKaIOIIAs W3-32 U3MEHEHHS U3MEPSIEMOI BETMYUHBI BO BPEMEHU

norpermHocTh CH, BO3HUKarOIIas M3-3a BBIXOAA KAKOW-TMOO BIMSIONIEH BETWYWHBI 32 HOPMAJIb-
HBIE TPAHULIBI

Crny4daifHasi IOTrpeIIHOCTb, 3TO MOTPEUTHOCTh, KOTOpasi 3aBUCUT OT 3HAYEHUS (pa3mepa) usMepse-
MOM BEITHUYNHBI

+ MOTPEIIHOCTh, KOTOpast IPHU MOBTOPHBIX U3MEPEHUAX OJHOW U TOU KE BEIIMUYUHBI B OJMHAKOBBIX
YCIOBUSIX MOYKET U3MEHATHCS IO BETUYMHE U MO 3HAKY

[TorpemHoCTh H3MEpEHUs: 00YCIOBICHHASI H3MEHEHUEM U3MEPSEMON BEJTMUYMHBI BO BPEMEHH

I[OHOJ'IHI/ITCJ'ILHB.}I MOrpeIIHOCTb CI/I, 9TO NOTrpCHIHOCTDb CI/I, BO3HHUKAromasa n3-3a USMCHCHHA U3 -
MepHeMOﬁ BCJIIMYMHBI BO BPpEMCHU

+ NOrpeurHOCTb CI/I, BO3HHUKArOoIiasa M3-3a BbIXOJa KaKoM-1n0o BJIUSIONIECH BEIUYMHEI 32 HOpMaJIb-
HBIC I'PaHUIIbI

MOrpCIIHOCTb cu IIPU HOPMAJIBHBIX YCIIOBUAX 3KCILTyaTallun

MOrpCIrHOCTb CUsB PCAIbHBIX YCIOBUAX OKCIITyaTallun

BenuunHa nmonpaBky, BHOCUMOM B PE3YJIbTAT U3MEPEHHUS paBHA BEIMYMHE CITyYallHOW COCTaBIISIIO-
LIEN MTOTPEIIHOCTH
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+ BEJIMYMHE CUCTEMATUYECKON COCTABJISIOIIEH OTPEIIHOCTH
BEJIMYMHE MOJTHOM MOIPEIIHOCTH U3MEPEHNUS

[Ipu n3mMepeHnn HanpsHKEHUST MUJUIMBOJIBTMETP Kitacca TouyHocTH 1,0 ¢ npenenom mkans 100 MmB
nokaszan 50 mB. Onpenenuth norpemHocts uaMepenus. 0,5 MmB

+1,0 B

2,0 MB

[Tpu n3mepennn emxoct usmepurenb RLC kmacca Tounoctu 2,0/0,5 ¢ npeneiaom uzmepenus 160
n® nokazan 80 nd. Onpenenuts NOrpemHOCTs U3MepeHus. 4 nd

1,6 n®

+2 nd

Yemy paBHa aOCONIOTHAs MOTPEUIHOCTh AMCKPETHOCTH IU(PPOBOrO M3MEPUTEIBHOrO mpubdopa ¢
paspemaromieil cnocooHocThio AXKB + AXKB

AXkB/NG

AXkB/N12

[Ipu m3mepennn paszHoctu (a3 curHaiaoB (azomerp ¢ mpenenoM mkanbl 180° mokazan 135°. U3
NaCTOPTHBIX JTAHHBIX MpHOOpa M3BECTHO, YTO OCHOBHAs MOTPEIIHOCTh cocTaBiseT +1 % oT mpenena
mkaibl = 1°. Onpenenurs NorpemHocTb u3mepenus 1,8°

+2,8°

2,35°

[Tpu KOCBEHHOM M3MEPEHUH COMPOTHRIICHHS B COOTBETCTBHH ¢ 3akoHOM OMa R=U/I nomyueno U=
(30+£0,4) B, I=(0,1+0,001) A. Onpenenuth pe3yiabTaT U MAaKCUMAJIbHYIO MOIPEUIHOCTh U3MepeHus. 300
OwM; 5,5 Om

+ 300 Om; 7,0 Om

300 Om; 6,3 Om

Ecnu npencront uzmeputs Hanpsbkenue 220 B ¢ norpemsocTsio He npebimaomei =1 %, To 1
ATOM eI HE0OXOMMMO B3SITh BOJILTMETP ¢ mpezaenoM mmkansl 300 B u kitacca rounoctu 1,0/0,5

1,5
+0,6

B 4yem cyTh paboThI CPEICTB U3MEPEHUS, TOCTPOSHHBIX MO METOY YPAaBHOBEIIUBAIOIIETO MPE00-
pazoBaHus + MPOU3BOUTCS CPAaBHEHHUE U3MEPSIEMOM BEJIMUMHBI C M3BECTHOM 00pa3IOBOM BEIIMYNHOM, CO-
3/1aBaeMOM 1IeTIbI0 0OpaTHOM CBsI3U MprbOOpa

noclieZioBaTeNibHas JIMHEIKa U3MEPUTENbHBIX Mpeo0pa3oBaTesiell BHIMOIHACT Hal U3MEpsieMOl Be-
JTUYUHOM OoTepanuu, HeOOXOAMMEBIE NS TIOTYYCHHS Pe3yabTaTa

pe3yabTaT U3MEPEHUsI TIOIYYaroT IPU CIeNUaIbHON MporpaMMHON 00paboTKe TUCKPETHBIX BHIOO-
POK U3MEPSEMON BETUUNHBI

Kak paboTtaror nuudpoBbie U3MEPUTENN PA3TUYHBIX (PU3NIECKUX BETUYHH , HCHOIb3YIOIINE METO
BpPEMS-UMITYJIbCHOTO TpeoOpa3oBaHusl M3MepsieMasl BEIMYMHA MpeoOpaszyeTcs B YacTOTY CUETHBIX HM-
IyJAbCOB U NOJCUNTBIBAETCS YUCIIO 3TUX UMITYJIbCOB, BOIEAIINX B U3BECTHBIN NHTEPBall BpEMEHU

+ u3MepsiemMasi BeIM4YMHA MpeoOpa3yeTcsi B MHTEPBal BPEMEHH, MHTEPBA 3aIOJHSIETCS BBICOKO-
CTaOMILHBIMH CYETHBIMH UMITYJIECAMU, YUCIIO KOTOPBIX MOACYUTHIBACTCS

u3MepsieMasl BeJTMYMHA TpeoOpaszyercs B JJIUTENbHOCTh UMITYJIbCOB W MOACYUTHIBAETCS YHUCIO
ATUX UMIIYJIbCOB, BOLIEAIINX B U3BECTHBI HHTEPBAJ BPEMEHU
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bnok B cTpykTypHOI cxeme nugpoBoro usmepurensHoro npudopa (LIUII), onpenensromuii ero
CYIIHOCTh Ha3bIBAETCSl YCTPOUCTBOM YIIPABIICHUS

U(PPOBBIM OTCUETHBIM YCTPOUCTBOM

+ aHanoro-1upoBEIM Mpeodpa3oBareIeM

YCTPOMCTBOM CPaBHEHUS

[Mpunun pericTBus udpoBoro yacroromepa Ilogcuer MOMEHTOB Mepexosa U3MepsieMOoro CUrHa-
J1a yepe3 HOJIb 32 U3BECTHBIN MHTEPBAJI BPEMEHH

Brigenenue konebarenbHON cucTeMol ((QUIBTPOM) MEpBOM TapMOHUKH TpeoOpazoBanusi Dypbe
OT U3MEPSIEOMOT0 CUTHaIa

+ mozicyeT YyKcia NepruoI0B U3MEPSEMOTO CUTHAJIA 32 U3BECTHBIN NHTEPBAJl BPEMEHU

BrruncnuTenbHbIE aHATU3aTOPBI CIIEKTPa CUTHAJIOB UCTIONB3YIOT MpeoOpa3oBanue Oypre OT u3Me-
psAIEMOTrO CUTHAJIa

npeoOpaszoBanue Jlamiaca oT u3MepseMoro CUTHasia

+ npeo6paszoBanre Oypbe NUCKPETHBIX BBIOOPOK U3MEPSIEMOTO CUTHaIa

[ToBepka padounx CU, 3T0: + COBOKYIMHOCTh OTIEPAIIHii, BBITIOJHACMBIX C IICJIBIO MTOATBEPKIACHUS
cootBercTBUs CU MeTponornyeckum TpeOoBaHUsAM

COBOKYITHOCTb OTIE€paIlHii, BHIIOIHAEMBIX C IIEJBIO ONpEIeIeHHs AeUCTBUTEIbHBIX 3HAUEHUN MET-
posiornueckux xapakrepuctuk CU

COBOKYITHOCTb OIEpallMii, BHIOJHAEMBIX C IEJIbI0 TOATBepxkAeHUs cooTBeTcTBUA CU TpeboBaHu-
AM TCXHUUYCCKUX PCTIIAaMCHTOB

B cdepax rocynapcTBeHHOTO perynupoBanus obecrneueHus enquuacTBa usmepenuit (CPOEN) moryt
NpUMEHATHCS + Tosibko CH , ipoliienme noBepKy

tonbko CU, mpoieamnie kaauOpoBKy

CH, npomureainme win MOBEPKY, WK KaTHOPOBKY

CH, npomuienime npoueaypy yTBepKASHUs TUIa

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

DK3aMeHaIMOHHBIE BOIIPOCHI

1o aucuuIuinHe «MeTrponorus 1 Texuuueckue uamepenus » (MuTH).

bakanaBpsbl.

1. Knaccudukanus nzmepenuil. iamepenus npsimble, KOCBEHHbIE, COBMECTHBIE U COBOKYIIHBIE.

2. Knaccugukanusa meronos uzmepenus ®B. Metos HenocpecTBEHHOM OLEHKU U METOJ] CpaBHE-
HUS C MEPOM.

3. Knaccuduxkanus cpeacts usmepenuil. Ix xapakTepucTHKy.

4. Knaccugukarus norpemHoctei.

5. CucremaTuyeckue NorpemHocTy. MeToapl 0OHapyKEeHUs, METO/IbI UCKIIFOUEHMS.

6. CiyuaiiHble IOTPEIIHOCTH. 3aKOHBI PACTIPEAEIEHHS, TOUECUHBIE OLICHKH.

7. CTaTucTUYECKHE OLIEHKH CIydalHBIX norpemnocteil. OnpeneneHue J0BEPUTEIbHOTO HHTEPBa-
J1a TIOTPEIIHOCTEM.

8. [IpaBuia cyMMHpOBaHUS MOTPEUTHOCTEN (HEUCKITIOUEHHBIE OCTATKH CUCTEMAaTHUECKUX TOTPEII-
HOCTEH U CilydaiiHble MOIPEIIHOCTH).

9. HNorpewmnocTtu cpencts usmepenust (CH), Buasl ux HopMupoBanus. OO0paboTka pe3ynbTaToB
IPSIMBIX OHOKPATHBIX U3MEPEHUM.

10. Onpenenenue pe3yabTara ¥ MOrPENIHOCTH KOCBEHHBIX U3MEPEHUI.

11. O6paboTka pe3yabTaToB MPSIMBIX MHOTOKPATHBIX PAaBHOTOYHBIX M3MepeHuid. Mnentudukanus
3aKOHA pacnpeneneHus cirydyaiHon BenuunHbl. Kpurepuii [lupcona.

12. Knaccudpukanus nudpoBbIX U3MEPHUTENbHBIX YCTPOHCTB. OCHOBHBIE XapaKTEePUCTUKH 1M (po-
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BBIX YCTPOUCTB.

13. BosbT™METpBI TOCTOSTHHOTO HanpsibkeHUsl. KomneHcaTopsl.

14. BoasT™meTpsl nepeMeHHoro HanpspkeHus. Kiaccudukanus. O600mEHHbIE CTPYKTYpHBIE CXe-
Mbl. Bl 1€TEKTOPOB.

15. Bnustaue hopMbl KpUBOH HaNPsHKEHUS HA MTOKa3aHHsI BOJIETMETPOB IIEPEMEHHOTO TOKA.

16. IludpoBbie BOILTMETPHI C BPEMSI-UMITYJILCHBIM IIPEOOpPa30BaHUEM.

17. HudpoBsie BOIBTMETPHI, UCTIOIB3YIOIINE METO/] TBOMHOTO HHTETPUPOBAHHUSL.

18. I{ucdpoBbic HHTETPUPYIOIINE BOIBTMETPHI (C YACTOTHO UMITYJIHCHBIM MPEOOPa30BAHUEM).

19. HudpoBsie BOILTMETPHI yPAaBHOBEUIMBAIOLIETO Pe0Opa3oBaHUsl.

20. CtpykTypa ¥ IPHUHIUN JACHCTBUS YHUBEPCAIHHOTO 3JIEKTPOHHOTO ociuiuiorpada. OCHOBHBIC
XapaKTEePUCTUKH OCILIorpada.

21. Ocuumnorpaguvyeckre METOAbl U3MEPEHUS MTapaMeTPOB CUTHANIOB. [lorpemHocTr u3mMepeHuii.

22. ludpoBbie 3a1IOMUHAIONINE OCIIIIIOrpadBbl.

23. Hudposeie yacroToMepsl. 3MepeHne BpeMEHHBIX HHTEPBAJIOB.

24. Hudpossie (ha3oMeTphl ¢ BpeMs- HMITYJIbCHBIM ITPEoOpa30BaHUEM.

25. MocToBBIe METOMIbI U3MEPEHUs MapaMeTpoB 1ieneil. Bumbl mocToB. X ocobennoctu. O6mactu
MPUMEHEHUSI.

26. ludposbie m3MepuTenn mapaMeTpoB Lenel (C mpeaBapuTeIbHBIM MpeoOpa3oBaHUEM Tapa-
METpa B HampspKEHUE, C BPEMS-HMITYJILCHBIM MpeoOpa3oBaHUeM, ¢ TPUMEHEHUEM METOJa aMIepMeTpa-
BOJIBTMETpA).

27. IlanOopamMHbI€ U3MEPUTETHN AMILIUTYIHO-YaCTOTHBIX XapaKTEPUCTHK LIETIEH.

28. 3mepeHnne MOITHOCTH CUTHAJIOB (B ToM ymcie Ha CBY).

29. AHanu3 crekTpa CHUrHajoB (IIOCJIEIOBATENIbHBIN, MapasliebHbI aHaIu3, BBIYUCIUTEIIbHbBIC
aHaJM3aToOPhI CTIEKTPa)

30. M3mepeHne napaMeTpoB CIOKHBIX CUTHAJIOB.

31. OcobeHHOCTH N3MEPEHUI IMapaMeTPOB IeNel U XapakTepucTuk curaaaoB Ha CBY.

32. 3smepuTenbHbIE T€HEPATOPBI

33. ABTomaru3zarnus u3MepeHuii: Mukpormnporieccopasie CU, nHpopMamoHHO-U3MEPUTEIBHBIC CH-
CTEMBI.

34. Merponoruueckoe obecrniedeHue u3mepenuit (MO). Metponorudeckue ciayKObl Tocynap-
CTBEHHBIX OPTaHOB YIIPaBJICHUS U ropuandeckux auil. CocTas, 3a1a4u, TOTHOMOYUS CITYKO.

35. OcHoBHbIe Mo0XKeHUs 3akoHa PO «O06 obecnieueHnn equHcTBa M3MepeHuin». Chepol aesTens-
HOCTH, B KOTOPBIX NPUMEHSETCS TOCYIapCTBEHHOE PETYIMpOBaHHE OOECIeYeHUs eIMHCTBA M3MEpPEHHH
('POEN).

36. ®opMBbI TOCYIAPCTBEHHOTO peTyaupoBaHus obecnieuenus eauncTsa m3mepenuit ([POEN). Mx
KpaTKasi XapaKTepUCTHKa.

37. Cucrema niepenauu pazmepoB enuuul] ®B padounm CU. DTanoHbl, TOBEPOYHBIE CXEMBI.

38. IToepka u kanubpoBka CH.

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
Tembl KOHTpOJIBHBIX paboT (o 0,5 yac):
1).Meronuyeckne cucTeMaTuyecKue MorpenrHoCcTi. BBegeHne nomnpaBok.
2).JlorpemHocTy CpeacTB U3MEPEHHUSL.
3). O6paboTKa pe3yabTaTOB MHOTOKPATHBIX PABHOTOUYHBIX U3MEPECHUM.
4). O6paboTKa pe3yabTaTOB KOCBEHHBIX U3MEPEHUI.

Tembl KOHTPOJIBHBIX paboT (1o 1 yac):

1). MeTrponoruyeckoe odecriedeHue (00ecredeHne eMHCTBA U3MEPECHHI ).

Tunosble 331241 U IPUMEPHI UX PELICHUS I MEPBBIX YETHIPEX KOHTPOJIbHBIX pabOT MPUBOAATCS
B YMII «IlpaxTtuka». Bonpocs! 1y1st KOHTposibHOM paboThl NeS5 naroTcst HUXKe.

KontponbHas pabora

Tema pabotel: OGecniedeHne eqMHCTBAa U3MEPEHUN
(3akon P® «O6 obecnieuenun enquHcTBa usmepenuin» Nel02-P® 2008 r.)
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1 ObecnieueHre eqUHCTBA U TOUHOCTU U3MepeHni. OCHOBHBIE MOokeHHs 3akoHa PO «O0 obec-
NICUYCHUH €IMHCTBA U3MEPEHUID.

2 OCHOBHBIE IPUHIUITBI 00ECTICUEHUS €JMHCTBA U3MEPEHUH.

3 l'ocynapcTBeHHas cuctema ooecnieuenus enuacTa usmepennit (I'CH).

4 Tlonsitue metposoruyeckoro obecneuenust (MO). Haydunas u rexaudeckast ocHoBbl MO.

5 Ionsatue metposioruueckoro odbecneuenus (MO). [IpaBoBas u opranuzanuonHas ocHoBsI MO.

6 Bunsl u conepxkanue padot no MO. OyHk1mM (enepanrbHOTO areHTCTBa 0 METPOJIOTUH, CTaH-
naptu3anuu U ceprudukanuu (Poccranmapt), GyHKIIMM TOCYIApPCTBEHHBIX HAYYHBIX METPOJIOTHYECKHUX
uHctuTyToB ('HMMW) 1 rocynapcTBEHHBIX pETMOHAIBHBIX LIEHTPOB MET-POJIOTHH.

7 l'ocynapcTBeHHast MeTposiorudeckas ciayxoa. CocTas, 3a/1a4u, TOJTHOMOYHS.

8 MeTtposiorudueckue Ciy>kObl TOCyJapCTBEHHBIX OPraHOB YIpaBieHUs U ropuandeckux iul. Co-
CTaB, 33J1a4l U IOJTHOMOYHS CITYkO.

9 Cdepbl nesTenbHOCTH, B KOTOPBIX IMPHUMEHSETCS TOCYAApCTBEHHOE pEryiupoBaHue obecrie-
yenus equHcTBa usMepenui ([POEN).

10 ®opMBbI TOCYIAPCTBEHHOTO PETYINPOBAHUS 00eCIIeUeHNs €JMHCTBA M3MEPEHUH, UX KpaTKasl Xa-
paKTEepUCTHKA.

11 YrBepxkaenue tuna CH.

12 Metponoruueckas 3KCrepTusa.

13 I'ocynapCTBEHHBIN METPOJIOTUYECKUI HAA30p.

14 TloBepka cpeaCcTB U3MEPEHUS.

15 Bunbl noBepku CU, MeTo1bI HOBEPKH.

16 KanmuGpoBKa cpencTB u3MEpeHHUs.

17 Cucrema BocnipousBeneHus eaunul; @B u nepeaayn ux pazmepoB pabouyuM CpecTBaM H3Me-
penus. Texunueckue, opraHu3allMOHHbIE U HOPMAaTUBHbBIE OCHOBBI CUCTEMBI.

18 Dranousl.

19 TloBepouHbIE CXEMBbI U METOJIMKU TTOBEPKH .

20 IlpaBuia BeIOOpa 0Opa3OBOTO CPEICTBA M3MEPEHHS MPH TMOBEpPKE pabouero cpencTBa M3Me-
pEHUS.

21 Cepruduxamus CH.

14.1.4. Tembl 1a00paTOpHBIX padoT
W3MmepeHne peakTUBHBIX TapaMETPOB IEKTPUIECKHUX LEHEH.
[TpumeHeHue 3eKTPOHHOTO ocuuyIorpada ans ucciaeJ0BaHus 3JIEKTPUUECKUX CUTHAJIOB.
Hccnenoanue nupoBoro BoJIbTMETPa ¢ BPEMSA-UMITYIIbCHBIM IIPEOOPA30BAHUEM.
N3mepenue pazHoCTH (a3 37IEKTPUUECKUX CUTHAJIOB.
[ToBepka CH.

14.2. TpeOoBaHMS K OLEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B

Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSl 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHHh KOTOPHIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bunpl TOMOJHUTEILHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OTICHKU

00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa

C napymeHusMu
cryxa

C mapymenusamu | CobecefoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMyIiecTBEeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJaMH
amrmapara 3a4eTy
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C OTpaHUYCHUAMMU I10 TCCTBI, INHMCHbMCHHBIC CaMOCTOATCIBHBIC HpeI/IMYH_IeCTBeHHO IIPpOBCpPKa
O6HI€M€I[I/IIII/IHCKI/IM pa60TI)I, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA U3 COCTOSAHUSA
INOKa3aHUsAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nMI ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCLUUIUIMHE MPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuu B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpn HEOOXoMUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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