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DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus
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YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET
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®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT
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Ne Bunsl yaeOHOI A€ATEIBHOCTH 5 cemecTp Bcero Enununner
1 Jlexuuu 36 36 4acoB
2 [IpakTrueckue 3aHATUS 16 16 4acoB
3 JlabopaTtopHbie pabOThI 20 20 4acoB
4 Bcero aynuTopHbIX 3aHATHN 72 72 4acoB
5 CamocTosiTenpHas paboTa 36 36 4acoB
6 Bcero (0e3 ax3aMeHa) 108 108 JacoB
7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

OKk3ameH: 5 cemecTp
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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
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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

Huctunnuna «Metponorus u texauueckue usmepenus» (b1.5.14) otnocutcs k 6moky 1 (6azoBas
4acTh).

[TpenmecTBYOMMMEI AUCHUILTHHAME, (OPMUPYIOIIMMH HauyalbHbIE 3HAHUA, SBIAIOTCS: OCHOBBI
TEOpHUU Lenen, PaqnoTexHnyeckue neny u CUrHaibl, Teopust BEpOSATHOCTEN M CTaTUCTUKA B PaIUOAJIEK-
TpoHuke, Ou3nka, INEKTPOHHUKA U ANEKTPOHHBIE PUOOPHI.

[TocnenyromuMu AUCUUIUIMHAMU ABJISIIOTCS: be30macHoCTh xKu3HeaesaTenbHocTH, HayuyHo-uccre-
JoBaTenbcKas paboTa CTyIeHTa, YCTpOoiicTBa reHeprupoBaHus U (POPMUPOBAHUS CUTHAJIOB.

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.
Tabmuua 5.3 — Pazfensbl AUCHUIUIMHBI M MEXANCIUIITIMHAPHBIE CBSI3U

Ne paznenoB JaHHOW TUCIUIUIMHBL, JJISI
KOTOPBIX HEOOXOJMMO U3yUEHUE

HauMeHOBaHKE TUCIMILIMH o0ecrneunBarouX U 00ecreunBaeMbIX
JUCLUIUINH
1 2 3

[IpenmecTByronme qUCUUILIMHBI

1 OcHOBBI TeOpUM 1ETIEN

2 PagnorexHudeckue e 1 CUTHAJIbI

3 Teopust BEpOSITHOCTEN M CTaTUCTHKA B PAJAHOIEKTPOHHU-
Ke

4 Ousznka

5 DneKTpoHUKA U AIIEKTPOHHbIE TPUOOPHI

[Tocnenyromue TUCIUITITUHBI

1 be3zonacHOCTE KU3HEAEITEILHOCTH

2 Hayuno-uccnenoarenbckasi paboTa cTyJeHTa

3 YcrpoiicTBa reHepupoBaHus U GOPMUPOBAHUS CUTHAJIOB

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
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npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJAOB 3aHS -

TUH
Komrteren Buns! 3anaTHii
DOpMBI KOHTPOJIA
nuu Jlek. IIpak. 3aH. Jlab. pad. Cawm. pa6.
OIIK-6 + + + + KonTponsnas pabota, Jk3a-
MeH, OTueT no nabopatop-
HO1 pabote, Tect

6. UaTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYEeHHUS
He mpenycmotpeno PVYII

HanmenoBanue naboparopHbIx padoT npuBeaeHo B Tadbaune 7.1.

7. JIabopaTopHbie padoThI

Tabmuna 7.1 — HammeHoBaHMe 1a00OpaTOPHBIX padoT

Tpynoemkocts, | Dopmupyembie
Hazpanus pa3znenos HaumenoBanue nabopaTtopHbix padboT Py ’ pMHDY
q KOMITCTCHITH
5 cemecTp
1 OcHoBBI N3MmepeHne peakTUBHBIX MAPAMETPOB JICK- 4 OIIK-6
METPOJIOTHH. TPUYECKUX LICTICH.
Horpechicn/I Vroro 4
HU3MEPEHU.
O6paboTka
pe3yabTaToB
M3MEPEHUN
2 Metonsl u cpenctBa | IIpumMeHeHune 31eKTpoHHOTO ocuuuiorpaga 4 OIIK-6
H3MEepEeHUs JUTSL UCCTIeIOBAHUS 3JIEKTPUYECKUX CUTHAJIOB.
W3WYECKUX BEII-YHH.
busursec ¢ UccnenoBanne nudpoBOro BOIBTMETPA C 4
BpPEMSI-UMITYJIbCHBIM NIPEOOPA30BAHUEM.
W3mepeHne pazHOCTH (a3 3JeKTPHUUECKUX 4
CUTHAJIOB.
Hroro 12
3 OGecnieuenue [Toepka CH. OIIK-6
C[MHCTBA U3MEPCHUM. |1~
OcHOBBI
METPOJIOTHYECKOTO
o0ecreyeHusl.
Hroro 3a cemectp 20
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HanMeHnoBanue MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 8. 1.
Tabmuua 8.1 — HaumeHoBaHME IPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
HaunmenoBanue npaktuueckux 3aHatuii | Tpynmoemkocts, | PopMupyemMblie
Ha3zBanus paznenos
(cemuHapoB) q KOMITETEHITUU
5 cemecTp
1 OcHoBBI Meroanyeckue CuCTeMaTH4YeCKHE MOTPEIHO- 2 OIIK-6
METPOJIOTHH. ctu. BBenenue nomnpaBok. MacimraOHble
[Torpemnoctu npeoOpazoBarenn. KontponpHas pabora
U3MEPEHU. (KP1).
OO6paboTka C . -
JTydaliHbIe IOTPEIIHOCTH . JlOBepUTENbHBIIM 2
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pE3yabTaTOB uHTepBai norpemHocTy. [IpaBuna cymmupo-
WU3MEpPEHUN BaHMUsI IOIPEIIHOCTEH.

[TorpemrHoCcTH CpeACTB U3MEPEHUM, UX HOP- 2
MupoBaHue. OCHOBHBIEC U IOTIOJHUTEIbHBIC
norpentHocTd. Kiaccel Tounoctu. O6pa-
00TKa OTHOKPATHBINA NPSIMBIX H3MEPEHUI -
.Konrtponwshas padora (KP2).

O6paboTka MHOTOKPATHBIX PABHO TOYHBIX 2
u3Mepenuil. Kontponsnas padora (KP3).
O6paboTka pe3yabTaTOB KOCBEHHBIX U3MEpe- 2
Huil. Kourponsnas padora (KP4).
Uroro 10
2 Meronpl u cpenctBa | M3mepeHne napaMeTpoB 3IEKTPUUYECKUX Lie- 2 OIIK-6
HU3MEPEHUS neil. MoctoBbie u3Mepenusi. Meto aM-
(U3NYECKHX BENU-YUH. | TIEPMETPa-BOJIBTMETPA.
N3mepenue criektpa curianos. Ociuiorpa- 2
¢buyeckue N3MEpEeHUs.
Hroro 4
3 ObecneueHue IToBepka 1 KaTMOPOBKA CPEJICTB U3MEPECHHIA. 2 OIIK-6
eanHCcTBa u3MepeHuid. | OCHOBBI 0OeCTIeUeHHs €IUHCTBA U3MEPEHUI.
OcHOBBI KontponsHas padora (KP5).
METPOJIOTUYECKOTO Wroro 5
obecrneveHusl.
Hroro 3a cemectp 16

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIIMH TPEICTaBICHbI B
tabmure 9.1.
Tabmua 9.1 — Buasl caMoCTOSTEIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

Bunsl camocrositensHol | TpynoemkocTs, | DopMupyemMblie

HasBanns paznenos a Py ’ PMHPY @DOopMBI KOHTPOJIA
paboThI q KOMITETEHI[HA
5 cemecTp
1 OcHOBBI [ToaroroBka k mpakTuye- 2 OIIK-6 KonTponsnas pado-
METPOJIOTHH. CKUM 3aHSATHUSIM, CEMHHA- ta, OTueT no nado-
[Torpemnoctn pam paTopHoii pabore,
183546%%“”' [TonroroBka K mpaxkTuye- 2 Tec, Sxzamen
paboTKa CKUM 3aHSATHSAM, CCMHUHA-

pe3y/bTaToB pam
U3MEPEHNIN

[ToaroroBka k mpakTuye- 2

CKUM 3aHSATHUSIM, CEMUHA-

pam

[TpopaboTka JTeKIHOHHO- 2

ro Marepuana

OdopmiteHre 0T4ETOB TIO 2

nabopaTopHBIM paboTam

Uroro 10
2 Meronapl u ITonroroBka K mpaxkTuye- 2 OIIK-6 Otuet o nabopa-
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CpencTBa CKUM 3aHATHUSM, CEMHHA- TOpHOI paborte,
U3MEPEHUS pam Tect, Ox3amen
(busHaeCKUX BEH- | (oo crosrenbioe usyde- 8
YHH.

HUE TeM (BOMPOCOB) TE€O-

PETHUYECKOM YacTH Kypca

[TpopaboTka JIEKITMOHHO- 1

ro Marepuana

OdopmiteHre 0T4ETOB TIO 6

na0opaToOpHBIM paboTam

Hroro 17
3 OGecnieuenue CamocrosiTenbHOe U3yye- 6 OIIK-6 KonTponbnas pado-
€MHCTBA HUE TeM (BOTIPOCOB) TEO- Ta, OTyeT 1o Jado-
U3MEPECHUM. pPETUYECKOM YacTu Kypca paTtopHoii pabore,
OcHoBbl OdopmieHne 0TYETOB IO 3 Tec, xsamen
MeT TUYECKOT!

CTPOJIOTMHCCKOro nabopaTOpHBIM paboTam

obecrieveHusl.

Hroro 9
Hroro 3a cemectp 36

ITonroroBka u cnava sk- 36 DK3ameH

3aMeHa
Hroro 72

10. KypcoBoii npoekTt / KypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OllEHKH YCIIeBAeMOCTH 00yYAI0IIHXCS

11.1. banabHbIe OLIEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbIN MaxkcuMaTbHBIH
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEeATENbHOCTH mexay 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
KontponpHas paborta 12 6 12 30
OTueT o mabopaTopHOi 16 16 32
pabote
Tect 8 8
Hroro makcumyM 3a nepu- 12 22 36 70
on
OK3amMeH 30
Hapacratomum urorom 12 34 70 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaabHOM CyMMBI 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. Jsopsmuu b.B. Metponorus u paguonsmepenus: Y4ed. mocoOue s CTy/. BBICHI. yuel. 3a-
Bezenuil/ bopuc Bragumuposuu J{Bopsmua. — M.: M3natensckuii nentp «Akagemus», 2005. — 304 c. (B
oubmmoreke — 30 7k3.): (Hamuuue B 6ubamoreke TYCVYP - 30 5k3.)

3. 3akon P® «O06 obecnieueHnu equHCTBa H3MepeHu» oT 26.06.2008 1. Ne102-D3. . [DnekTpoH-
HBII pecypc]: — Pexum JOCTYyTIa: http://www.consultant.ru/cons/cgi/online.cgi?
req=doc&base=LAW&n=182748&fld=134&dst=1000000001,0&rnd=0.20084391825863634#04139644
920580401 (marta obparmenus: 26.11.2018).

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. IipodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI
1. new kcup.tusur.ru
2. https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OeceunBaroIe TeMaTHIeCKue ui-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE U NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YuebHas aymuTopus

yueOHasi ayJuTOpUs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOPHs Ul IPOBE-
JICHM 3aHATUN PAKTUYECKOro Tuma, yueOHasi ayquTOpHsl AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTO THIIA,
MOMELIEHHUE Ul IPOBEACHMSI IPYNIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIBTALIUN, IOMEIICHNUE AJIs IPOBENE-
HUSI TEKYILLET0 KOHTPOJIA U POMEXKYTOUYHON aTTeCcTalluu

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 306 aym.

Onucanue nMeronierocs 000pya0BaHuUs:

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedyeHne JJIs J1a0opaToOpHbIX padoT
JlaGopatopusi METPOJIOTUU U U3MEPUTEIbHON TEXHUKU
yueOHas ayuTOpus Ui [IPOBEACHUS 3aHATHI MPAKTUYECKOTO TUIIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 212 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- Ocuunorpad ananorossiit pupmsl INSTEK (4 mit.);
- Ocmmnorpad uudposoit INSTEK;
- I'eneparop curnaznos tuna ['3 (2 mrt.);
- 'enepatop curnanos tuna I'S (5 mrt.);
- Yactotomep uugdponoii U3-34;
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- MunnuBonst™Metp B3-38 (2 mT.);

- Usmeputens noopotHocTH E9-4;

- Usmepurens nodpotHoctu E4-4;

- Usmeputens E12-1(A);

- U3mepurens E12-1;

- Hactoromep U3-44 (4 mrT.);

- U3meputens RLC (2 wrT.);

- U3mepurens E7-21;

- AMniepmetp-BoabT™MeTp-ommeTp ABO-5M (3 wt.);
- Moct P329 (2 mt.);

- Bonermetp cepun M (6 mit.);

- MlcTOYHMK MTUTaHUS MOCTOSTHHOTO TOKA (5 IIT.);

- McTouHMK MTUTaHMS TOCTOSIHHOTO TOKA MPOTPAMMHPYEMBIi (2 1IT.);
- Marasun conpotuBiienni (3 mir.);

- ['anbBaHOMETD;

- BometmeTp ®-204/1 (B makeTte, 2 mT.);

- ®azometp cepuu D2 (4 mr.);

- 'eneparop-uacroromep AHP-1001;

- [Torenuuomerp II1-63 (3 mit.);

- Jlenurens Hanpsixenus JJH-1;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHoOe obecnieueHue He TpeOyeTcsl.

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecreyeHue JIs CAMOCTOATEIbHOI padoThI
Jiist caMoCTOsTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUIITHHBI VIS JIHI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMH 310POBbSI M HHBAJIU/I0B

OcBO€HUE UCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 3/10POBbSl U HWHBAIWJIAMU
OCYIIECTBIIICTCS C UCTIOIB30BAHUEM CPEICTB OOYyUEHHUS OOIIETO U CIICIMAIbHOTO HAa3HAYCHUSI.

[Tpu 3aHATHAX ¢ OOYUAIOLIUMHUCS ¢ HAPYHIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH arapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U APYTHX TEXHUYECKUX CPEACTB MpUeMa/mepeaa-
i yaeOHOM nH(OpMaIIMU B TOCTYIHBIX (hopMax, MOOUIBLHOM CUCTEMBI IPETOIaBaHus i1 00yJarOIINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapyIlIeHHEeM cliyXa, 000py/l0oBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
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TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIECHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiila Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IIPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBA-
JUJIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBBIC 3aJaHUA

YT0 Takoe CpelCcTBO M3MEPEHUH + TEXHIYECKOE CPEIICTBO , TIPEJHA3HAYCHHOE IS U3MEPEHU I

3JIEKTPOHHOE TEXHUYECKOE CPENICTBO

TexHrueckoe CpeCTBO WM KOMILIEKC TEXHUYECKUX CPEICTB Ui 00pabOTKH U3MEPUTETbHONW UH-
dopmaruu

MeTtonom U3MepEeHUs Ha3bIBAE€TCSl + COBOKYITHOCTh IIPUEMOB CPABHEHHUS U3MEPSEMON BETUYUHBI C
ee equHuIeH

COBOKYITHOCTh TMPUEMOB HCIIOJNB30BAHUS TMPH H3MEPEHUU (DHU3HUECKOro SIBICHUS, HA KOTOPOM
OCHOBAaHO M3MEpPEHUE

COBOKYITHOCTH JICUCTBUI TTO 00ECTICYCHHUIO B3aUMOJICHCTBHS CPEACTBA U3MEPEHHSI ¢ 0OBEKTOM

CucremMarndeckas MOrpeIHOCTb, 3TO + MOrpeIIHOCTL, KOTOpAad OCTACTCA HEHU3MEHHOHN WM 3aK0-
HOMCEPHO U3MCHACTCA IMPHU MOBTOPHBIX USMEPCHUAX O)]HOI>'I M TOH K€ BEIMIMHEI B OANHAKOBBIX YCIIOBUAX

MOrpCiHOCTh, BEJIMYNHA KOTOpOfI CYIIECTBCHHO MPCBOCXOAUT BCIIMYHUHY IMOTPCIIHOCTH, OGYCJ'IOB-
JICHHYIO YCIIOBUAMM OKCIICPUMCHTA

MOrpCrHOCTb UBMEPCHU A, KOT1d U3MEPACMas BCINYNHA HC U3MCHACTCA BO BpCMCHU

MNOrp€HOCTb, KOTOPAasA HE 3aBUCUT OT HSMepﬂeMOﬁ BCJIIMYHHBI

OcHoBHas norpemHocTs CH, 310 morpemHocts CU B peabHBIX YCIOBUAX IKCIUTyaTaluu

+ norpemHocTs CH ipu HOpMaNbHBIX YCIOBUAX IKCILTyaTalluu

norpemtHocTs CH, BO3HMKarOIas n3-3a U3MEHEHHsI U3MEPSEMOI BEITMYUHBI BO BPEMEHU

norpemHocts CU, BO3HUKAIOIMIAs U3-32 BBIXOJA KAKOW-TMOO BIUSIOIIEH BEJIWYMHBI 32 HOPMab-
HbIE TPAHULIBI

CrnydaifHasi OTPEIIHOCTh, 3TO MOTPENTHOCTh, KOTOpasi 3aBUCUT OT 3HAYCHUS (pa3mepa) u3Mepse-
MOM BETUUMHBI

+ MOTPEIIHOCTh, KOTOpas MPHU MOBTOPHBIX U3MEPEHUSIX OJHOW M TOM € BEIMYUHBI B OJMHAKOBBIX
YCIIOBHUSAX MOXET U3MEHATHCS 110 BETUYUHE U 110 3HAKY

[TorpentHoCcTh U3MepeHUs 00YCIOBIEHHAS N3MEHEHUEM U3MEPSEMON BETMYMHBI BO BPDEMEHH

HononmautensHas norpemHoct CH, 310 morpemnocts CH, BO3HUKarOMAsA U3-3a U3BMEHEHUS U3-
MEpAEMOU BEJIMYMHBI BO BPEMEHU

+ norpemHocTh CU, BO3HUKAIOIIAS M3-32 BBIXO/a KAKOH-IMOO0 BIUSIONIECH BEIIMUYWHBI 32 HOPMAJTh-
HBIE TPAHULIBI

norpemHocTs CHY pu HOpMaJIbHBIX YCIOBUSX AKCIUTyaTalliu

norpemrHocTs CU B peanbHbIX YCIOBHSIX SKCILTyaTalluu

Benmnuuna IOIIpaBKH, BHOCHMOH B pE3YyJIbTAaT USMCPCHUS paBHA BEIIMYUHEC CJ'Iy‘-IB.fIHOfI COCTaBJIAIO -
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LIEN MTOTPEIIHOCTH
+ BEJIMYMHE CUCTEMATUYECKOM COCTABJISIONICH MOTPEIIHOCTH
BEJIMYMHE MOJHOM MOTPEIIHOCTH U3MEPEHUS

[Ipy n3MepeHnn HaNpsHKEHUS MUJUTUBOJIBTMETP Kilacca TouHOCTH 1,0 ¢ mpenenom mkansl 100 MB
nokazan 50 MB. Onpenenuts norpemnocts uzmepenus. 0,5 mB

+ 1,0 MB

2,0 MB

[Tpu u3mepennn emxoctu u3meputens RLC knacca rounoctu 2,0/0,5 ¢ nmpenenom uzmepenus 160
n® nokazan 80 n®. OnpeaenuTs NOTPEUIHOCTh U3MepeHus. 4 nd

1,6 n®

+21d

Yemy paBHa aOCONIOTHASI MOTPEIIHOCTh JUCKPETHOCTH MU(PPOBOIO U3MEPUTEIHLHOTO MpUOOpa C
pazpematoieii cmocooHocThi0o AXKB + AXKB

AXxB/N6

AXx/N12

[Ipu u3mepennu pasHocTH (a3 curHaioB ¢azoMeTp ¢ npenenoM mkansl 180° mokazan 135°. U3
NAacMOPTHBIX JAHHBIX MpHOOpa M3BECTHO, YTO OCHOBHAs MOIPEIIHOCTh cocTaBiseT +1 % oT mpenena
mkansl + 1°. Onpenenuts NorpemHocTs u3mepenus 1,8°

+2,8°

2,35°

[Tpu KOCBEHHOM M3MEpPEHHUH COTIPOTHBIICHHS B COOTBETCTBUH ¢ 3akoHOM OMma R=U/I nonydyeno U=
(30+£0,4) B, 1=(0,1+0,001) A. Onpeaenutb pe3yabTaT U MAKCUMAJIbHYIO TIOTPEIIHOCTh u3Mepenus. 300
OwMm; 5,5 Om

+ 300 Owm; 7,0 OMm

300 Om; 6,3 Om

Ecnu npencrout n3meputs Hanpsikenue 220 B ¢ morpemHocTeio He npessimaromen +1 %, to s
3TOM LIeM HEOOXOIUMO B3ATh BOJIBTMETP € npeaenom mmkainsl 300 B u knacca rounocrtu 1,0/0,5

1,5
+0,6

B uem cyTh paboThl CpeACTB U3MEPEHHUS, TIOCTPOECHHBIX [0 METOLY YPABHOBEIINBAIOIIETO MPe0d-
pa3oBaHUs + MPOU3BOIUTCS CPABHEHUE U3MEPSIEMOI BETMUMHBI C HM3BECTHOM 00pa3110BOil BETMUMHOH, CO-
3/1aBaeMOM 1ETbI0 0OOpPaTHOM CBS3M MpuOoOpa

nocJeioBaTeNibHas JIMHEKa N3MEPUTEIbHBIX MpeoOpazoBarTesiell BHIMONHACT Hall U3MEPSIeMOi Be-
JMYUHOM Ollepaluy, HE0OXOAUMBIE /IS TOJTyUEHHsI pe3yJbTarTa

pe3yNIbTaT U3MEPEHUs MOIYYa0T MPU CTICUATEHON MPOrpaMMHON 00pabOTKEe AUCKPETHBIX BBIOO-
POK U3MEpPSIEMOM BETMUUHBI

Kak paboraior uupoBble U3MEPUTENU PA3NUYHBIX (HU3MUECKUX BEJIUYUH , HCIOIb3YIOIINE METO
BpPEMSA-UMITYJILCHOTO TpeoOpa3oBaHMs M3MepsieMas BEJIMYMHA MPeoOpazyercsi B 4acTOTYy CUETHBIX UM-
MYJIbCOB U MOJICYUTHIBACTCS YUCIIO 3TUX UMITYJIbCOB, BOIIEAIINX B U3BECTHBIN UHTEPBAJ BPEMEHU

+ u3Mepsiemas BelMUMHA NpeoOpasyeTcs B MHTEPBAI BPEMEHM, WHTEPBAJ 3aIOJHSACTCS BBICOKO-
CTaOMJIbHBIMH CYETHBIMU UMITYJIbCAMH, YUCIIO KOTOPBIX MOACYUTHIBACTCS

u3MepsieMasl BeIMYMHA TpeoOpa3yercss B UIMTENBHOCTh MMITYJIbCOB M ITOJICUUTBHIBACTCS YHCIIO
ATUX UMITYJIbCOB, BOLIEAIINX B U3BECTHBIN MHTEPBAJI BPEMEHH
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brok B cTpykTypHOi#l cxeme mudpoBoro mamepurensnoro npuodopa (IIMII), onpenensitontuii ero
CYIIIHOCTb Ha3bIBA€TCsl yCTPOHUCTBOM YIPABICHUS

U(GPOBBIM OTCUETHBIM YCTPONCTBOM

+ aHanoro-1QpoBBIM MpeodpazoBaTeIeM

YCTPONCTBOM CpaBHEHUS

[Tpunun peiictBus mudposoro yacroromepa [loacuer MOMEHTOB Tiepexojia U3MEPSIEMOTO CUTHA-
JIa 4€pe3 HOJIb 3a HU3BECTHBIN HUHTCPBAJI BPpCMCHU

Brinenenue komebatenpbHOM cucTeMol ((priibTpoM) mepBoil TapMOHUKH TNpeoOpazoBanust Dypbe
OT U3MEPSIEOMOr0 CUTHAIA

+ MoJIcUeT YKcia NepruoIoB U3MEPSEMOTO CUTHAJIA 32 U3BECTHBIN HHTEPBAJI BpEMEHU

BeraucinrensHple aHATM3aTOPHI CIIEKTPa CUTHAJIOB HCTIONB3YIOT Mpeodpa3oBanne Dypbe oT u3Me-
psieMOro curHasia

npeobpa3oBanue Jlamnaca oT n3MepsAEeMOro CUrHajia

+ npeoOpaszoBanune Oypbe TUCKPETHBIX BEIOOPOK H3MEPSIEMOT0 CUTHAJIA

[Tosepka pabounx CH, 3T0: + COBOKYITHOCTH ONEPAINii, BHIOIHIAEMBIX C LIEIbIO TOATBEPKACHUS
cootBeTcTBUsl CH MeTpoornyeckum TpedoBaHUSIM

COBOKYITHOCTb OIIE€pallHii, BBIIIOJIHAEMBIX C LIEJBIO ONPENEICHUS AEUCTBUTEIbHBIX 3HAUEHUN MET-
posiornyeckux xapakrepuctuk C1U

COBOKYITHOCTb OTI€pAIlHii, BBIMOIHAEMBIX C LIEIbI0 MOATBEpkKAeHUS cooTBeTcTBUS CU TpeboBaHu-
SIM TEXHUYECKHUX PETIAMEHTOB

B cdepax rocymapcTBeHHOTO perynupoBanus obecneuenus equacTa usmepennii (I'POEN) moryt
npuMeHsATbes + Tonpko CU , npomieniye noBepky

tonbko CU, mipomeamve katnOpoBKy

CH, npoueniye 1iv MOBEPKY, WIK KaTUOPOBKY

CU, npoieniye npoueaypy yTBEpKIACHUS T

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

OK3aMEHaIMOHHBIE BOIIPOCHI

1o qucHuminHe «Metponorus U Texunyeckue usmepenus » (MuTH).

bakanaspsl.

1. Kimaccudukanus usmepenuii. Mismepenus nmpsimbie, KOCBEHHBIC, COBMECTHBIE M COBOKYITHEIE.

2. Knaccugukarus metonoB usmepenuss ©@B. MeTtoa HenocpeICTBEHHOM OLIEHKH M METOJ CpaBHe-
HUSI C MEPOI.

3. Knaccuduxanus cpeacts uamepeHuil. Mx xapakrepucTuku.

4. Knaccugukanus norpemHocTei.

5. CucremaTtnyeckue MorpeuHocTi. Metoasl 0OHapyKEHUs, METObI UCKITIOUEHHSL.

6. CnyyaiiHble IOTPEIIHOCTH. 3aKOHBI paclpeeeH s, TOUCUHbIE OL[CHKH.

7. CTaTUCTUYECKHUE OLIEHKH CIIy4alHBIX NOrpemHocTeil. OnpeneneHue J0BEpUTEIBHOTO UHTEPBa-
JIa TIOTPEIIHOCTEN.

8. IIpaBuna cyMMUpOBaHUs NOTPEIIHOCTEN (HEUCKIFOUEHHBIE OCTATKH CUCTEMATHYECKUX MOrpell-
HOCTEH U CITy4ailHbIC MOTPEIIHOCTH).

9. Iorpemnoctu cpeacts usmepenus (CH), Buapl ux HopMupoBaHus. O6paboTka pe3yabTaToB
IPSIMBIX OTHOKPATHBIX U3MEPEHUH.

10. Onpenenenue pe3yabrara U MOIPELHIHOCTH KOCBEHHBIX U3MEPEHUIA.

11. O6paboTka pe3ynbTaToB NPSMbIX MHOTOKPAaTHBIX PAaBHOTOYHBIX M3MepeHuil. nenTudukanus
3aKOHa paclpeesieHus ciydaiiHoi Bennuusbl. Kpurepuii [Inupcona.
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12. Knaccudukanus nudpoBbIX H3MEPHUTEIBHBIX YCTPOHCcTB. OCHOBHBIE XapaKTEePUCTHKH 1M (po-
BBIX YCTPOMCTB.

13. BonpT™MeTphl OCTOSSHHOTO HanpskeHus. KomneHncaTopsl.

14. BonpT™meTphl nepeMeHHoro HampspkeHus. Kimaccudukanus. O000EHHBIE CTPYKTYPHBIE CXE-
MbI. BUibI 1€TEKTOPOB.

15. Biussaue popmMbl KpHBOM HAMPSDKEHUS HA TTOKA3aHUS BOJIETMETPOB TIEPEMEHHOTO TOKA.

16. LludpoBsie BOIBTMETPHI C BPEMSA-UMITYJIbCHBIM ITPE0OpPa30BaHUEM.

17. lludpoBbie BOIBTMETPHI, UCIIOJIB3YIOIINE METO/I JBOMHOTO HHTETPUPOBAHMSI.

18. LludpoBbie HHTETPUPYIOIIHE BOIBTMETPHI (C YACTOTHO UMITYJIbCHBIM MPE0OPA30BAHUEM).

19. lludpoBbie BOTLTMETPHI YPABHOBEIIUBAIOIIETO MPEOOpa30BaHMUS.

20. CtpykTypa ¥ HPUHIMI ACHCTBUS YHHUBEPCAIBHOTO AIIEKTPOHHOTO ocimiuiorpada. OCHOBHBIE
XapaKTEPUCTUKHU ocIutorpada.

21. Ocuwnorpaduueckrue MeToIbl U3MEpEeHHsl MapaMeTpoB cUrHaioB. [lorpentHocTi u3MepeHui.

22. lludposbie 3arTOMUHAIONTUE OCITMILTOTPadHI.

23. Hudpossie yactoTomepsl. M3mepeHne BpeMeHHBIX HHTEPBAJIOB.

24. [ludposbie dazoMeTpsl ¢ BpeMs- UMITYJILCHBIM TIPE0Opa3oBaHUEM.

25. MocToBBI€ METOBI U3MEPEHUS MTapaMeTpoB 1ieneid. Buasr mocToB. Ux ocobennoctu. Obnactu
MIPUMEHEHUS.

26. HudpoBsie u3MepuTeNn MapamMeTpoB Ienel (¢ mpeaBapUTeIbHBIM MpeoOpa3oBaHUEM Mapa-
MeTpa B HaNpsDKEHUE, C BPeMs-UMITYJIbCHBIM MpeoOpa3oBaHHEM, ¢ IMPUMEHEHUEM METOJa aMIepMeTpa-
BOJIETMETPA).

27. IlanopamMHbIe U3MEPUTENHN aMITUTYIHO-4aCTOTHBIX XapAKTEPUCTUK LETICH.

28. 3mepeHne MOITHOCTH CUTHAJOB (B ToM uucie Ha CBY).

29. AHanmu3 CreKTpa CHUTHajJoB (TIOCIIENOBATEIIbHBIN, MapaluiebHbIN aHaIu3, BBIYUCIUTECIIHHBIC
aHAJIM3aTOPbI CIIEKTPA)

30. U3mepenne napameTpoB CI0KHBIX CUTHAJIOB.

31. OcoGeHHOCTH N3MEPEHUI MapaMeTPoB LeTel 1 XapakTepucTuk curnanoB Ha CBY.

32. smepuTenbHble TeHEPATOPHI

33. ABTomaru3anys u3MepeHuit: Mukponpoueccopusie CH, nHhopMaimoHHO-U3MEPUTEIbHbBIE CH-
CTEMBI.

34. Metponoruueckoe obecrieuenne usmepenuid (MO). Merponorudeckue ciyxObl rocynap-
CTBEHHBIX OPTaHOB YIIpaBlIeHUs U ropuandeckux aul. CocTas, 3a1a4u, TOJTHOMOYUS CITYKO.

35. OcHoBHBIE NOJ0KeHUs 3aKkoHa PO «O0 obecnieueHnu equHcTBa M3MepeHuin». Cdepsl aesrerns-
HOCTH, B KOTOPBIX MPUMEHSETCS TOCYIapPCTBEHHOE PErylMpOBaHUE OOECIEUEHUs! eIMHCTBA M3MEpPEHUM
(I'POEN).

36. ®opmbI TOCYIapCTBEHHOTO peryaupoBanus oodecnieuenus equHcTsa usmepenuit (F'POEN). Ux
KpaTKasi XapaKTepUCTHKA.

37. Cucrema niepegauu pazmepoB eauuauil @B pabounm CH. DTanoHbl, TOBEPOYHBIE CXEMBI.

38. IoBepka u kanubpoBka CH.

14.1.3. Tembl KOHTPOJILHBIX pPadoT
TeMmbl KOHTpOIbHBIX padoT (1o 0,5 vac):
1).Meroanyeckue cucTeMaTHYECKUE NOTPeIIHOCTH. BBeieHre nomnpasox.
2).ITorpemHoCTH CPeICTB UBMEPEHHUSI.
3). O6paboTKa pe3ynbTaTOB MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHHA.
4). O6paboTKa pe3ysIbTaTOB KOCBEHHBIX U3MEPEHUH.

TeMmbl KOHTpOJIbHBIX padoT (1o 1 yac):

1). Merponorudeckoe odecnieueHue (0oecrneyeHne eqMHCTBA U3MEPEHH ).

TumnoBkle 3a1a4l U IPUMEPBI UX PELICHUS AJIs IEPBBIX YETHIPEX KOHTPOJIbHBIX pabOT MPUBOISATCS
B YMII «IIpaxTtuka». Bonpocs! ajst KOHTpoabHOI paboTel Ne5 narorcst HUXKE.

KonTposnpHhas pabora

Tema pabotel: ObecrieueHre eAMHCTBA U3MEPEHU
(3akoH P® «O6 obecneuennu eauHcTBa n3Mepenuin» Nel 02-P® 2008 r.)
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1 OGecrieueHne eIUHCTBA U TOYHOCTU M3MepeHnuid. OCHOBHBIC MooxkeHus 3akoHa PD «O06 obec-

NeYCHUHU CIUHCTBA HSMGPGHHﬁ)).

2 OCHOBHBIE IPUHITUIIBI OOECTICYCHUS €IMHCTBA H3MEPEHUH.

3 l'ocymapcTBeHHas cuctema obecrniedenus eauacTsa usmepennii (I'CH).

4 Tlonsitue metposorudeckoro odecrederus (MO). Hayunas u texandeckas ocHoBbl MO.

5 Ionsitre Metposorudeckoro ooecrneuenust (MO). [IpaBoBast u opranu3anonHas 0ocHOBEI MO.

6 Bunel u cogepxanue padotr mo MO. Oyakunn deaeparTbHOr0 areHTCTBA M0 METPOJIOTHH, CTaH-

naptuzanu u ceptudukanuu (Poccranmaprt), GyHKIHMN rocyqapCTBEHHBIX HAYUHBIX METPOJIOTHYECKHX
nHctuTyToB ('HMU) 11 rocynapCcTBEHHBIX pErHOHAIBHBIX IIEHTPOB MET-POJIOTHH.

7 l'ocymapcTBeHHas MeTposiorndeckas ciyxoa. Coctas, 3a/1a4u, TOTHOMOYHS.
8 Metposornyeckue ciy:k0bl TOCYIapCTBEHHBIX OPraHOB YIpaBlieHUs U ropuaudeckux jui. Co-

CTaB, 3aJa44 U ITIOJTHOMOYHUA CJIy)KG.

9 Cdepsl nesTenbHOCTH, B KOTOPBIX NPUMEHSETCS TOCYIApCTBEHHOE pErylupoBaHue obecrie-

yeHus eaguHcTBa usmepenuit (C'POEN).

10 ®opMbI TOCYTAPCTBEHHOTO PETYITMPOBAHUS 00CCTICUCHHSI €IMHCTBA U3MEPECHHM, NX KpaTKas Xa-

paKTEpUCTHUKA.

11 YTBepxkaenne Tuna CU.

12 Metposnorudeckas 3KCIepTH3a.

13 T'ocymapCTBEHHBIN METPOJIOTUYECKUI HAZI30D.

14 IToBepka CpeaCcTB U3MEPEHUS.

15 Bugpl nosepku CU, METOIbI MOBEPKHU.

16 KanubpoBka cpeacTB u3MEpeHus..

17 Cuctrema BocnipousBenenus enquuuil @B 1 mepenayn ux pasMepoB pabOYMM CPEICTBAM H3MeE-

pcHUA. TCXHI/I‘-IGCKI/IG, OpraHnu3alluOHHBIC U HOPMATHUBHLIC OCHOBBI CUCTCMBI.

18 Dranonsl.
19 IloBepouHbI€ CXEMBI U METOAUKH ITOBEPKH .
20 IlpaBuna BeIOOpa 0Opa3LOBOrO CpeiCTBA U3MEPEHMs NPH IMOBEpKE pabouero cpencTBa M3Me-

peHusl.

21 Cepruduxarnus CU.

14.1.4. Tembl J1a00opaTOpHBIX padoT
H3mepeHne peakTUBHBIX apaMeTPOB AIEKTPUUESCKUX LIETICH.
[TpuMeHeHne >eKTPOHHOTO OcyLTOrpada st HeciaeI0BaHus SJIEKTPUUECKUX CUTHAJIOB.
Hccnenoanue nupoBOro BOJITMETPA ¢ BPEMSA-UMITYIILCHBIM MPEOOPA30BAHUEM.
W3mepenne pa3HOCTH (a3 IMEKTPHUSCKUX CUTHAIIOB.
[ToBepka CH.

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJgamM AJd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijIi ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbSA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -

TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — ,HOHOJ'IHI/ITeJ'II)HBIG MaTtepuajibl OLUCHUBAHUA OJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU

340POBbLS U UHBAJINOB

Kareropun
oOyJarommxcs

Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX
MaTepualioB

@OopMBbI KOHTPOJIS ¥ OLIEHKH
pe3yJIbTaTOB O0y4YCHUS

C HapymieHusiMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIC
paboThl, BOMIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHust

CobecenoBanue 1Mo BOTIPOCAM K 3a4eTy,
OIIPOC M0 TePMHHAM

[TpeumyIieCTBEHHO YCTHAs IIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEIIBHOTO

Pemrenne AUCTAHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOITPOCHI K

[IpenmyiiieCTBEHHO TUCTAHIIMOHHBIMHU
METOoIaMU
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arrapara 3aUCTy

C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpeumMy1iecTBEHHO IPOBEPKA
o01IeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckune peKoMeHAAMH M0 OLeHOYHBIM MaTepuaJiaM JJisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BaHUEM CYpPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIH30BAaHUEM YCIIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa orneHMBaHUST Pe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

[Tpy HEOOXOMUMOCTH TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUsI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.

CornacoBaHa Ha noprane Ne 46888 17



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовой проект / курсовая работа
	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для лабораторных работ
	13.1.4. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Экзаменационные вопросы
	14.1.3. Темы контрольных работ
	14.1.4. Темы лабораторных работ

	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

