MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
MeTtpoJiorusi ¥ TEXHHYECKHE U3MEPEHUs

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenue noarorosku / cneruaibHOCTh: 11.05.01 Paguno3sieKTpoHHbIE CHCTEMbI H KOMILIEKCHI
HanpasnenHocts (mpoduib) / cnenuanu3anvs: PaanosiekTpoHHblie cUCTeMbI epeaayu nHgopmanuu
®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
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
enbto muctumuuHel «MeTtponorust U TexHudeckue usmepenus» (MuTU) saBnsercs oOydeHue
CTYZICHTOB OCHOBaM METPOJIOTMYECKOro 00ecrieueHusi COBpEMEHHOM HAyKu M TEXHUKH.

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).

[TpenmiecTBYIOUMME TUCHUIUIMHAMU, (POPMUPYIOITUMH Ha4yalbHbIE 3HAHMUS, ABIsAIOTCA: MaTtema-
trka, OCHOBBI TeOpHUH 1IeTiel, PaqnoTexHnyeckue 1enu U CUTHAIIBI, Teopusi BEpOSTHOCTEH U CTATUCTHUKA
B paaunosiekTponuke, Gusuka.

[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

JUCLUIUINH
1 2 3

[IpenmecTByronme qUCUUILIMHBI

1 MaremaTtnka +

2 OcHOBBI TeOpUH Lenei

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

4 Teopust BEpOSTHOCTEH U CTATUCTHKA B PAAHOIIEKTPOHH-
Ke

5 ®dusuka +

[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. 3akoH P® «O06 obecneueHnn eauHcTBa M3MepeHuin» ot 26.06.2008 r. Nel02-d3. [lata 00-
pauieHust 3.05.2018r. [DnexTpoHHBIH pecypcl: — Pexum JloCTyna:
http://www.consultant.ru/cons/cgi/online.cgi?
req=doc&base=LAW&n=182748&fld=134&dst=1000000001,0&rnd=0.20084391825863634#04139644
920580401 (narta obpamenus: 26.11.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. Ortyanko B.®. Metposnorusi, cTaHaapTH3anus U cepTuuKanus: Y4ueOH0e METOAUIECKOoe T10-
cobue. — Tomck: TMIZO, 2010.-52¢. (nHanuuue B 6ubmmorexke TYCVYP - 16 3k3.)

2. MH3wmepurenbHas TEXHHKA W JAaTYMKU [DJIEKTPOHHBIN pecypc]: Y4eOHO-METOIMIEeCKOe M0Co-
oue mo maboparopusiM padoram / Otuanko B. @. - 2016. 78 ¢. [lata oopamenus 08.05.2018r. — Pexum
noctyma: https://edu.tusur.ru/publications/6629. (nara oopamenus: 26.11.2018).

3. Oryanko B.®. Merponorus, cranaapTiu3anus u ceprudukanys: Y4eOHoe METOIUYECKOe T10-
coobue. — Tomck: TMIIJIO, 2010.-52¢. [Tocobue mo mpaktuke: ctp.10-18, 20-29. (Hanmuuue B OMOIUOTEKE
TYCVYP - 16 5k3.)

4. Oruanko B.®. Metponorusi, cranaapTuzanus u cepTuduKanusa: Y4eOHOe METOIUIECKOE T10-
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cooue. — Tomck: TMIIJIO, 2010.-52¢. ITocobue mo camocrtoarenpHON padote: cTp.9-10, 18-19, 29-30.
(maymune B 6ubmmoteke TYCYP - 16 3k3.)

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALTIH.

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccnonabHbIe 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. new kcup.tusur.ru
2. https:/lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
o0ecrneyeHnue

13.1. O6mue TpeGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne JJIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOM aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZI0YHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepua/IibHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl

VYueOHas aymuTopus

yueOHas ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JIEHUS 3aHATUN MPAKTUIECKOTO TUIA, YdeOHast ayquTOpus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHUE I IPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALUMA, TIOMEIICHNE AJIsl IPOBe/e-
HUS TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaIluu

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynwuia, 1. 47, 306 ayx.

Ornucanmne UMEIIErocs 000PyIOBAHNUS:

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne JJIs J1adopaTopHbIX padoT
JlaGopatopusi METPOJIOTUN ¥ U3MEPUTEIBHON TEXHUKU
yueOHasi ayJuTOpHs U1 IPOBEICHUS 3aHATUH MPAKTUYECKOTO TUIIa
634034, Tomckas obnacts, . Tomck, Bepmmnuna 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.);
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- Yactotomep nudponoii U3-34;

- MunnuBonsTMeTp B3-38 (2 miT.);

- Usmepurens nobpotHoctu 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;

- Amnepmetp-BosbT™MeTp-oMMeTp ABO-5M (3 mT.);
- Moct P329 (2 mrt.);

- BomermeTp cepun M (6 mT.);

- MUcTouHuK mUTaHUS TTOCTOSHHOTO TOKA (5 IMIT.);

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

- [anpBanomMeTp;

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

- ®azometp cepun D2 (4 mrT.);

- 'enepatop-uactotomep AHP-1001;

- [TorentmomeTp II1-63 (3 mT.);

- Henurens nanpsbxenus JIH-1;

- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

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

CocTtaB 060pyI0BaHMS:

- yueOHast Mmeberb;

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

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

[Tepedens nporpaMMHOro 0OecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne JUCHUIITUHBI 1JIs1 JIHI ¢ OTPAHUYEeHHBIMH
BO3MO’KHOCTSIMM 310POBbSI M HHBAJIU/I0B

OcBoeHHE NUCUUIUIMHBI JIMIIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 30POBBSI U WHBAIUJAMU
OCYIIECTBIISIETCA C UCTIOIB30BAHUEM CPEJICTB 00y4YEHHS OOIEro U CIelnaIbHOTO Ha3HAYCHUSI.

[Ipu 3aHATHAX C O0YYAIOMIMMHUCS € HAPYLIEHUSIMM CJIyXa MPEAYCMOTPEHO MCIOIb30BaHUE 3BYKO-
YCUIIMBAIOIIEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB MpueMa/mepesa-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (pOpMax, MOOMIIbHOM cHCTEMBI MIPenoAaBaHus isl 00ydaromuxcs
C MHBaJIUIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. YueOHas ayTUTOPHsl, B KOTOPOI 3aHUMAIOTCS
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oOyyarolnyecs: ¢ HapylIEHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIH CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YAIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCSl aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpueMa/Tiepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

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

14.1.1. TecToBBIE 3aaHUA

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

JNEKTPOHHOE TEXHUUECKOE CPEICTBO

TexHn4ecKoe CpeICTBO MU KOMIUIEKC TEXHHUECKUX CPEICTB it 00pabOTKM U3MEPHUTENbHOMN HH-
dbopmaruun

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

COBOKYITHOCTh TPUEMOB HCIIOJIb30BAHUS TMPH H3MEPEHUU (DU3HUECKOro SIBIEHUS, Ha KOTOPOM
OCHOBAHO M3MEpPEHUE

COBOKYITHOCTH JIEUCTBUI MO 00ECTIEYEHHIO B3aUMOJICHCTBHS CPEACTBA UBMEPEHHSI C 0OBEKTOM

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

MOTPEINTHOCTH, BEJTMYHHA KOTOPOH CYIIECTBEHHO MTPEBOCXOIUT BEIMYNHY TOTPEITHOCTH, O0YCIOB-
JIEHHYIO YCIIOBUSMM 3KCIIEPUMEHTA

MOTPEITHOCTh U3MEPEHUs, KOT/Ia U3MepseMas BeTMIMHA HE U3MEHSETCS BO BpEMEHU

MOTPEUTHOCTh, KOTOPasi HE 3aBUCUT OT U3MEPAEMON BETUYUHBI

OcHoBHas norpemHocTs CH, 310 norpemnocts CU B peanbHBIX YCIOBUAX IKCIUTyaTalluu

+ norpemHocTh CH nipr HOpMAJIBHBIX YCJIOBUAX AKCILTyaTalluN

norpemrHocTs CU, BO3HMKaIOIIas W3-32 U3MEHEHHS U3MEPSIEeMOI BETMYUHBI BO BPEMEHU

norpermHocTh CH, BO3HUKarOIIas M3-3a BBIXOAA KAKOW-TMOO BIMSIONIEH BEITMYWHBI 32 HOPMAJIh-
HBIE TPAHULIBI

Crny4daifHasi HOTrpeIIHOCTb, 3TO MOTPEUTHOCTh, KOTOpasi 3aBUCUT OT 3HAYEHUSs (pa3mepa) uMmepse-
MOM BETHUYNHBI

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

[TorpemHoCTh M3MEpEHUs: 00YCIOBICHHAS] H3MEHEHUEM U3MEPSeMO BEJTMUYMHBI BO BPEMEHH

I[OHOJ'IHI/ITCJ'ILHB.}I MOrpeuIHOCTb CI/I, 9TO NMOTrpCHIHOCTDb CI/I, BO3HHUKArOmasa m3-3a USMCHCHHA U3 -
MepHeMOﬁ BCJIIMYMHBI BO BPpEMCHU

+ NOrpeurHOCTb CI/I, BO3HHKAromiasa M3-3a BbIXOJa KaKoM-1110o BJIUSIONIECH BEIUYMHEI 3a HOpMaJIb-
HBIC I'PaHUIIbI

MOrpCIIHOCTb cu IIPU HOPMAJIBHBIX YCIIOBUAX 3KCILTyaTallun

MOrpCIIHOCTb CUsB PCAIbHBIX YCIOBUAX OKCIITyaTallun
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BenuunHa nonpasky, BHOCUMOU B PE3yJIbTaT U3MEPEHMS paBHA BEIMYMHE CIIY4aiiHOM COCTABIISAIO-
el MOTPEIIHOCTH

+ BEJIMYMHE CUCTEMAaTUYECKOU COCTABIIAIOLICH IOTPEIIHOCTH

BEJIMYMHE TIOJHON IOTPEIIHOCTH U3MEPEHUS

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

+1,0 B

2,0 MB

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

1,6 n®

+2 nd

Yemy paBHa aOCONIOTHAS MOTPEUIHOCTh AMCKPETHOCTH LU(PPOBOIO M3MEPUTENBHOrO mpubdopa ¢
paspemaromieil cnocooHocThio AXKB + AXKB

AXkB/NG

AXkB/N12

[Tpn m3mepennn paszHoctu (a3 curHaiaoB (azomerp ¢ mpenenoM mkanbl 180° mokazan 135°. U3
NaCTOPTHBIX JTAHHBIX MpHOOpa M3BECTHO, YTO OCHOBHAS MOTPEIIHOCTh cocTaBisieT +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
OwMm; 5,5 Om

+ 300 Om; 7,0 Om

300 Om; 6,3 Om

Ecnu npencront nzmeputs Hanpsikenue 220 B ¢ nmorpemHsocTsio He npebimatomei =1 %, To 1
ATOM eI HE0OXOAUMO B3SITh BOJILTMETP ¢ mpezenoM 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 BEIIMUNHOM, CO-
3/1aBaeMOM 1IeTIbI0 0OpaTHOM CBsI3U MprbOOpa

noclieZioBaTeNibHas JIMHEIKa U3MEPUTENbHBIX Mpeo0pa3oBaTesiell BHIMOIHACT Hal U3MEpsieMOl Be-
JTUYUHOM oTepanuu, HeOOXOAUMEBIE NS TIOTYYCHHS Pe3yabTaTa

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

Kak paboTtaror nuudpoBbie H3MEPUTENN PA3TUYHBIX (PU3NIECKUX BEIUYHH , HCHOIb3YIOIINE METO
BpPEMS-UMITYJIbCHOTO TpeoOpa3oBaHusl M3MepsieMas BeJIMYMHA MpeoOpaszyeTrcs B YacTOTY CUETHBIX HM-
IyJAbCOB U NOJCUMTHIBAETCS YUCIIO 3TUX UMITYJIbCOB, BOIIEIINX B U3BECTHBIN NHTEPBall BpEMEHU

+ u3MepsiemMasi BeIMYMHA MpeoOpa3yeTcsi B MHTEPBal BPEMEHH, MHTEPBA 3aIOJHSAETCS BBICOKO-
CTaOMILHBIMH CYETHBIMH UMITYJIbCAMU, YUCIIO KOTOPBIX MOACYUTHIBACTCS

u3MepsieMasl BeJTMYMHA TpeoOpaszyercs B AJIUTENbHOCTh UMITYJIbCOB W MOACYUTHIBAETCS YHUCIIO
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9TUX UMITYJILCOB, BOLUICIIINX B N3BECTHBIN HHTCPBAJI BPpCMCHU

Bbnok B cTpykTypHOI cxeme nugpoBoro usmepurensHoro npudopa (LIUII), onpenensromuii ero
CYIIHOCTb Ha3bIBAETCSl YCTPOUCTBOM YIIPABIICHUS

U(PPOBBIM OTCUETHBIM YCTPOWCTBOM

+ aHanmoro-1upoBsIM Mpeodpa3oBareIeM

YCTPOMCTBOM CPAaBHEHUS

[Tpunn pericTBus udpoBoro yacroromepa Ilogcuer MOMEHTOB Mepexosa U3MepsieMOoro CUrHa-
J1a 4epe3 HOJIb 332 U3BECTHBII MHTEPBAJI BPEMEHU

Brigenenue konebarenbHOU cucTeMoil ((GUIBTPOM) MEpBOM TapMOHUKH TpeoOpazoBanusi Dypbe
OT U3MEPSIEOMOT0 CUrHaIa

+ mozicyeT YyKcia NepruoI0B U3MEPSEMOTO CUTHAJIA 32 U3BECTHBIN UHTEPBAJl BPEMEHU

BrruncnuTenbHbIE aHATU3aTOPBI CIIEKTPa CUTHAJIOB UCTIONB3YIOT Mpeodpa3oBanue Oypre OT u3Me-
psEMOTr0 CUTHAJIa

npeoOpaszoBanue Jlamiaca oT U3MepseMoro CUTHasa

+ npeo6pazoBanre Oypbe NUCKPETHBIX BBIOOPOK U3MEPSIEMOTO CUTHaIa

[ToBepka padounx CU, 3T0: + COBOKYIMHOCTh OTIEPAIIHi, BBITIOJHACMBIX C IICJIBIO TTOATBEPKIACHHUS
cootBercTBUs CU MeTponornyeckum TpeOoBaHUsM

COBOKYITHOCTb OTIE€pAaIlHii, BHIIOIHAEMBIX C IIEJbIO ONPEIeIeHHs JeUCTBUTEIbHBIX 3HAUEHUN MET-
posiornueckux xapakrepuctuk CU

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

B cdepax rocynapcTBeHHOTO perynupoBanus obecrnedeHus equuacTBa usmepenuit (CPOEN) moryt
npUMEeHsAThCs + Tosibko CH , poliiene noBepKy

tonbko CU, mporeamnie 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 nuzmepenuil. iamepenus npsimbie, KOCBEHHbIE, COBMECTHBIE U COBOKYIIHBIE.

2. Kinaccugukanusa meronos uzmepenus ®B. Metos HenocpencTBEHHOM OLEHKH U METOJ] CpaBHE-
HUS C MEPOM.

3. Knaccuduxkanus cpeacts usmepenuil. Ix xapakTepucTHKy.

4. Knaccugukanus norpemHoctei.

5. CucremaTuyeckue NorpemHocTy. MeToapl 0OOHapyKEHUs, METO/IbI UCKIIFOUEHHUS.

6. CinyuaiiHble IOTPEIIHOCTH. 3aKOHBI PACTIPEAEIEHUS, TOUECUHBIE OLICHKH.

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

8. [IpaBuia CcyMMHpOBaHUS MOTPEUTHOCTEN (HEUCKITIOUEHHBIE OCTATKH CUCTEMAaTHUECKUX TOTPEIl-
HOCTEH U CilydaiiHble MOTPEIIHOCTH).

9. HNorpewmnoctu cpencts usmepenust (CU), Buasl ux HopMupoBanus. OO6paboTka pe3ynbTaToB
IPSIMBIX OHOKPATHBIX U3MEPEHUM.

10. Onpenenenue pe3yabTara ¥ MOrPEIHOCTH KOCBEHHBIX U3MEPEHUI.

11. O6paboTka pe3yabTaToB MPSIMBIX MHOTOKPATHBIX PAaBHOTOYHBIX M3MepeHHi. Mnentuduxanus
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3aKOHA pacupeeNeHns cinydaiinoi Benuuunsl. Kputepuii [lupcona.

12. Knaccudukamus nupoBbIX U3MEPUTEIBHBIX YCTPOUCTB. OCHOBHBIC XapaKTEPUCTUKH ITUPPO-
BBIX YCTPOUCTB.

13. BosbT™METpBI TOCTOSSHHOTO HaNpshbkeHUsl. KomneHcaTopsl.

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

15. Bnustaue hopMbl KpUBOH HANPSHKEHUS HA TTOKa3aHHsI BOJIETMETPOB TIEPEMEHHOTO TOKA.

16. I{udpoBbie BOILTMETPHI C BPEMSI-UMITYJILCHBIM IIPEOOpa30BaHUEM.

17. HudpoBsie BOIBTMETPHI, UCTIONIB3YIOIINE METO]] TBOMHOTO UHTETPUPOBAHHML.

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

19. HudpoBsie BOILTMETPHI yPAaBHOBEUIMBAIOLIETO TPe0Opa3oBaHUsL.

20. CtpykTypa ¥ IPHUHIUN JACHUCTBUS YHUBEPCAIBHOTO 3JIEKTPOHHOTO ociuiuiorpada. OCHOBHBIC
XapaKTEePUCTUKH OCIMLIorpada.

21. Ocuumnorpaguiyeckue METOAbl U3MEPEHUS MTapaMeTPOB CUTHANIOB. [lorpemHocTr u3mMepeHuil.

22. lugpoBbie 3a1IOMUHAIONINE OCIMIIIOrpadBbl.

23. Hudposbie yacroToMepsl. 3MepeHne BpeMEHHBIX HHTEPBAJIOB.

24. Hudpossie ha3oMeTphl ¢ BpeMs- HMITYJIbCHBIM ITPE0Opa30BaHUEM.

25. MocToBBIe METOMIBI U3MEPEHUs MapaMeTpoB 1ieneil. Bumabl mocToB. X ocobennoctu. O6mactu
MPUMEHEHUSI.

26. ludposbie m3MepuTenn MmapaMeTpoB Lienel (C mpeaBapuTeIbHBIM MpeoOpa3oBaHUEM Tapa-
MeTpa B HaNpsDKEHUE, C BPEMSA-UMITYJILCHBIM IpeoOpa3oBaHUEM, C NMPUMEHEHHEM METOAa aMIepMeTpa-
BOJIBTMETPA).

27. IlanOopamMHbI€ U3MEPUTETHN AMILIUTYIHO-YaCTOTHBIX XapaKTEPUCTHK LIETIEH.

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

29. AHanu3 CHeKTpa CUrHaJIOB (IIOCJIENOBATENIbHBIN, MapajyielbHbI aHAJIN3, BBIYUCIUTEIbHbBIE
aHaJM3aTOPhI CTIEKTPa)

30. M3mepeHne napaMeTpoB CIOKHBIX CUTHAJIOB.

31. OcobeHHOCTH N3MEPEHUI ITapaMeTPOB IIeTNel U XapakTepucTuk curaaaoB Ha CBY.

32. 3smepuTenbHbIE T€HEPATOPBI

33. ABToMaru3arnus u3MepeHuii: Mukpornporeccopasie CU, nHpopMamoHHO-U3MEPUTEIBHBIC CH-
CTEMBI.

34. Merponoruueckoe obecrniedeHue uzmepenuit (MO). Metponorudeckue ciaykObl Tocynap-
CTBEHHBIX OPTaHOB yINpaBJICHUs U I0puIudeckux aull. CocTas, 3a/1auu, MOJTHOMOYHS CITYKO.

35. OcHoBHbIe Mo0XKeHUs 3akoHa PO «O06 obecnieueHnn equHCcTBa M3MepeHuin». Chepol aesTens-
HOCTH, B KOTOPBIX NPUMEHSETCS TOCYIapCTBEHHOE PETyIMpOBaHHE OOECIeYeHHs eIMHCTBA M3MEpPEHH
('POEN).

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

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

38. IToepka u kanubposka CH.

14.1.3. TeMmbl KOHTPOJILHBIX padoT
Tembl KOHTpOJIBHBIX padoT (o 0,5 yac):
1).Meronuyeckne cucTeMaTnyecKue MorpenHoCcTi. BBeageHne nomnpaBok.
2).JlorpemHocTy CpeacTB U3MEPEHHUsL.
3). O6paboTKa pe3yabTaTOB MHOTOKPATHBIX PABHOTOUYHBIX U3MEPECHUIM.
4). O6paboTKa pe3yabTaTOB KOCBEHHBIX U3MEPEHUI.

Tembl KOHTPOJIBHBIX paboT (o 1 yac):

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

Tumnosble 3aa41 U IPUMEPHI UX PELICHUS I MEPBBIX YETHIPEX KOHTPOJIbHBIX pabOT MPUBOAATCS
B YMII «IlpaxTtuka». Bonpocs! 1y1st KOHTposibHOM paboThl NeS5 naroTcst HUXKe.

KontponbHas pabora
Tema pabotbl: OGecniedeHne eTMHCTBAa U3MEPEHUN
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(3axoH P® «O6 obecnieuenun enquHcTBa m3MepeHuin» Nel02-PD 2008 1.)

1 ObecnieueHne eqUHCTBA U TOUHOCTU U3MepeHni. OCHOBHBIE MonokeHHus 3akoHa PO «O0 obec-

IIECYCHUHN €AUHCTBA HSMGPCHPIP'I)).

2 OCHOBHBIE IPUHITUITBI 00ECTICUEHUS €JMHCTBA U3MEPEHUH.

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

4 Tlonsitue metposoruyeckoro obecneuenust (MO). Hayunas u rexandeckast ocHoBbl MO.

5 Ionsatue metposioruueckoro obecneuenus (MO). [IpaBoBas u opranuzanuonHas ocHoBbI MO.

6 Bunel u conepxkanue padot no MO. OyHkIMM (enepanbHOT0 areHTCTBa 0 METPOJIOTUH, CTaH-

naptu3anuu U ceprudukamuu (Poccranmapt), GyHKIIMM TOCYIApPCTBEHHBIX HAYYHBIX METPOJIOTHYECKHUX
uHctuTyToB ('HMMW) 1 rocynapcTBEHHBIX pETMOHAIBHBIX LIEHTPOB MET-POJIOTHH.

7 l'ocynapcTBeHHast MeTposiorudeckas ciayxoa. Coctas, 3a/1a4u, TOJTHOMOYHS.
8 MeTposiorudueckue CiIy>kObl TOCyJapCTBEHHBIX OPraHOB YIpaBieHUs U ropuandeckux jui. Co-

CTaB, 3aJla4i U ITOJTHOMOYUA CJ'Iy>I(6.

9 Cdepbl nesTenbHOCTH, B KOTOPBIX IMPHUMEHSETCS TOCYAApCTBEHHOE pEryiupoBaHue obdecrie-

yenus equHcTBa nusMepenuit ([POEN).

10 ®opMbI TOCYIApPCTBEHHOTO PETYIMPOBAHUS 00eCIIeueHHs JMHCTBA M3MEPEHUH, UX KpaTKasl Xa-

PaKTEepPUCTHKA.

11 YrBepxkaenue tuna CH.

12 Metponoruueckas 3KCrepTusa.

13 I'ocynapCTBEHHBIN METPOJIOTUYECKUI HAA30p.

14 TloBepka cpeaCcTB U3MEPEHUS.

15 Bunsl noBepku CU, MeTo1bI HOBEPKH.

16 KanmuGpoBka cpencTB U3MEpeHHUS.

17 Cucrema BocnipousBeneHus eaunul; @B u nepeaaun ux pazMepoB pabouyuM CpecTBaM H3Me-

PEHUA. TCXHI/ILICCKI/IC, OpraHnu3allMOHHBIC 1 HOPMATHUBHBIC OCHOBBI CICTEMBI.

18 DranoHsl.
19 TloBepouHbIE CXEMBbI U METOJIMKU TTOBEPKH .
20 IlpaBuia BeIOOpa 0Opa3OBOTO CPEICTBA M3MEPEHHS MPH TMOBEPKEe pabouero cpencTBa M3Me-

peHMUSL.

21 Cepruduxanus CH.

14.1.4. Tembl 1a00paTOpHBIX padoT
W3MmepeHne peakTUBHBIX IapaMETPOB IEKTPUUECKHUX LEIEH.
[TpumeHeHne 3IeKTPOHHOTO ocuuyIorpada ans ucciae0BaHus JIEKTPUUECKUX CUTHAJIOB.
Hccnenoanue nupoBoro BoJIbTMETPa ¢ BPEMSA-UMITYIIbCHBIM NIPEOOPA30BAHUEM.
N3mepenue pazHoCTH (a3 37IEKTPUUECKUX CUTHAJIOB.
[ToBepka CH.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -

TeJbHbIE OLIEHOYHbIE MaTEpHUaJIbl, IEPEUEHb KOTOPBIX YKa3aH B Tabuuue 14.
Tabmuna 14 — JlononHuTenbHbIE MaTepUajbl OLIGHUBAHMS JUIS JIUL C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU

310POBbsI U HHBAJIUJOB

Kareropuu
o0yJarommxcs

Buasl 7OMOIHUTENBHBIX OLEHOUYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL ¥ OI[CHKH
pe3yabTaTOB 00YyUCHUS

C napymeHusMu
cryxa

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

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C napyueHusaMu
3peHUs

CobecenoBanue 1Mo BOIIPOCAM K 3aUeTy,
OIIPOC IO TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHOUBUYaJIBHO)

C napymeHusMu
OIIOPHO-

Pemrenune JUCTAaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC

HpeI/IMYHIeCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM
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ABUI'aTCIIBHOT'O CaMOCTOATCIIbHBIC pa6OTBI, BOITPOCHI K
arriapara 3a4CTy
C OIrpaHUYCHUSAMMU I10 TCCTI)I, INHUCBbMCHHBIC CaAMOCTOATCIIBHBIC HpeI/IMYH_IeCTBeHHO IIPOBEPKaA
O6H.[€M€I[I/II_[I/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA N3 COCTOAHUA
IIOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBEThI o6yqafomeroc;1 Ha MOMCEHT IIPOBEPKU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLIEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEeHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB IPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTE€HUS ACCHCTEHTOM 3a/IaHUs BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakuX 0OyJarommxcs MpeayCcMaTpUBAETCsl TOCTYTI-
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, & UIMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHMUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YNIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JHCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IIIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JI1s1 1M1 ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /ISt JIUT] C OTPAaHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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