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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
MeTtpoJiorusi ¥ TEXHHYECKHE U3MEPEHUs

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruanbHOCTh: 20.03.01 TexnocdepHnas 6e30nacHOCTb
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasiieHue TexHocgepHoii 6e30macHOCTbI0
®dopma 0O0ydeHHS: OUHASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 3

Cemectp: 5

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 16 16 4acoB
3 JlaGopaTopHbie pabOThI 20 20 JacoB
4 Bcero aynuTopHbIX 3aHATUI 72 72 4acoB
5 CamocTosiTenbHas paboTa 36 36 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DK3aMeH: 5 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

Jo/sKHOCTD: PexTop Tomck 2018
Hata mognucanus: 23.08.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 10  or« 8 » 5 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-
toBkH (cnerumanbHocTH) 20.03.01 Texnocdepnas Oe3omacHOCTh, yTBepkaeHHoro 21.03.2016 rona,
paccmoTpena u omoOpeHa Ha 3acemanuu kadenpsl KCYIT «  » 20 roma, MPOTOKOMI
Ne .

PazpaboTuuk:

Crapmmii npenoaBareins Kag.
KCVYII M. C. Caxapos

3aBenyromuii odecrieunBaroen kag.
KCVYII 10. A. llypeirun

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

POTOM B. U. Tyes
OKCIEPTHI:

IIpodeccop kadenpsl kKoMIbIOTEP-
HBIX CUCTEM B YIIPABJICHUHU U IIPOCK-
tupoBanuu (KCVYII) B. M. 3103bK0B

JoneHT kadenpsl paauodIeKTPOH-
HBIX TEXHOJIOTUH U 3KOJIOTUYECKOTO
Monuropunra (POTOM) H. H. Hecmenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpPOBAHUE Y CTYACHTOB MPO(PECCHOHATBHBIX KOMIIETEHIINN, CBSI3aHHBIX C YMEHUEM TPOBO-
TUTh TEXHUYECKUE U3MEPEHUsT PU3NYECKUX BEIHUMH, aHATU3UPOBATh PE3yIbTaThl TEXHHUECKHX H3Mepe-
HUM, UCTIOJIB30BATh MOTYYCHHBIC 3HAHUS TSI YCIICIITHOM IEeITeTbHOCTH Ha TTPOU3BOJICTBE.

1.2. 3agaun QUCHUIINHBI
— U3yyeHne TeopeTMUECKHMX OCHOB METPOJIOTHH, MOJOKEHUIH TEOPHUH TOTPELIHOCTEH, COBpe-
MEHHBIX METOJIOB M CPEJICTB M3MEPEHUs (PU3NIECKUX BEITMUNH, CTIOCOO0B 00pabOTKU pE3yIbTaTOB U3MeE -
pEHUii, N3y4eHNe CUCTEMBbI 00ECTICYeHUs eMHCTBAa M3MEPEHUI U OCHOB CTaHAApTU3aIMU U cepTH(]UKa-
IHH.

2. MecTto mucuuniuHbl B ctpykrype OIIOII

Jucuumuinaa «Metponorus u texauueckue usmepenusi» (b1.5.10) otHocutes k 6noky 1 (6a3oBast
4acTh).

[TpenmecTBYOIMKUMHU AUCHUIIMHAMY, (POPMUPYIOIIMMHU HavyajlbHbIE 3HaHMS, ABIAIOTCA: Marema-
TuKa, Ou3uka.

[Tocnenyromumy IUCHUIUIMHAMU SBISAIOTCA: MTHCTpyMEHTanbHBIM KOHTPOJb MMapaMETPOB CPEIbI
obutanus, Hane:kHOCTh TEXHUYECKUX CHCTEM W TEXHOTEHHBIN puck, Ctatucruyeckas oOpaboTka JaH-
HBIX, Y4eOHO-HccIeJ0BaTenbCcKast paboTa CTYICHTOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-1 crmocOOHOCTBIO YYHUTHIBATH COBPEMEHHBIC TEHICHIINH PA3BUTHA TEXHUKH U TEXHOJIO-
ruil B obmactu obecrnedeHusi TeXxHOC(hepHOoi Oe30MacHOCTH, U3MEPUTENILHON U BHIYMCIUTENbHON TEXHU-
K1, MTH()OPMAIIMOHHBIX TEXHOJIOTUH B CBOEH NpodeccnoHanbHOM e TeNbHOCTH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HATh OCHOBBI METPOJIOTMM M TEXHUUYECKHUX H3MEpPEHHH Mpu pa3paboTKe M MPOU3BOACTBE
AJIEKTPOHHBIX CPEACTB.

—  YMeTb IIPOBOJMTH TEXHUUYECKUE U3MEPEHUS (PU3NUECKUX BETUUYUH

— BJaJeTh HAaBBIKAMH SKCIIEPUMEHTAIILHOTO OINPENEIECHNs XapaKTEPUCTHK M MapaMeTpoB pas-
JIMYHBIX 3JIEKTPOHHBIX MPHOOPOB, MeToJaMH OOpaOOTKH Pe3yiIbTaTOB M OLIEHKH MOTPEUIHOCTH H3Mepe-

HUM.
4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO61mas TpyI0eMKOCTh AUCHUILINHBI cocTaBisgeT 4.0 3a4eTHBIX €AWHUIBI U MIPE/ICTaBICHA B Ta0JIu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTb TUCIUILTUHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

5 cemecTp

AyrmuTopHsble 3aHATHS (BCETO) 72 72
Jlexknun 36 36
[IpakTrueckue 3aHATHS 16 16
JlaGoparopHble pabOTbI 20 20
CamocrosiTenpHast paboTa (Bcero) 36 36
OdopMieHHE OTYETOB IO JTAOOPATOPHBIM paboTam 10 10
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 13 13
[ToaroroBka Kk MpakTHYECKUM 3aHATUAM, CEMUHAPAM 13 13
Bcero (6e3 sx3amena) 108 108
IToaroroBka u caada dK3aMeHa 36 36
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OO01mas Tpy10eMKOCTb, 4

144

144

3aueTHnie EquHuIie

4.0

4.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Paszaennl AMCHUILIMHBI 1 BUAbI 3aHATHIA

Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

_ ]
) ] = n 2 o=
- o & =~
: o o o O E =
> 8 % ¢ | g3 ¥
Ha3Banus pa3nenoB IUCHUTIIIMHBL 5 © o, 2, 0 e g
O > . . © X S o
= < © = o 0 = E
S = SEE &3
= © & =
5 cemecTp
1 OcHoBsl MeTposioruu. [lorpemnoctu 6 2 0 4 12 |OIIK-1
U3MEpPEHUM.
2 O6paboTka pe3yJabTaTOB H3MEPEHUH. 6 8 18 | OIIK-1
3 OCHOBBI METPOJIOTHYECKOTO obecreue- 4 1 15 |OIIK-1
HUSL.
4 OCHOBBI CTaHAAPTU3ALUHI U CEPTUHKA- 2 1 0 4 7 OIIK-1
LUU.
5 Metogasb! u cpencTBa u3MepeHus Gusu- 18 4 16 18 56 |OIIK-1
YECKUX BEJIMYMH. ABTOMATH3aUs U3Me-
pEHUM.
Hroro 3a cemectp 36 16 20 36 108
Hroro 36 16 20 36 108
5.2. Conep:xanue pa3aejioB TUCHHUILINHBI (110 JIEKIHMAM)
Copneprkanue pas3iesoB JUCIUILIKH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3ieiaoB TUCIUILIAH (TI0 JICKITHSIM)
3 z§
3 =
2 > 5
HaszBanus pasznenos Copeprkanue pa3aesioB JUCUUILTUHBI MO JEKIHUSIM 5 - §~ S
& 2, S
> gz
(oF O <
= S
5 cemecTp
1 OcHoBbl MeTposiorud. | OCHOBHBIE IOHSTHS, TEPMHUHBI K ONIPEIEICHUS METPO- 6 OIIK-1
[Torpemnoctu norun. Cucrema enuaun puznyeckux BennyuH (OB).
WU3MEPEHUM. Knaccudukanuu BUI0B U3MEPEHHIA, METO/IOB U
cpencts uzmepenuii (CH). OcHOBHBIE METpOJIOrHYE-
ckue xapakrtepuctuku CU. OCHOBBI T€O-pUU MOTPEIII-
Hocreil. Knaccuduxanus norpemnocreid. [Ipasuna
CyMMHpOBaHus norpemHoctel. [lpaBuna npeacras-
JIEHUS pe-3y/bTaTa U3MEPEHUS.
Hroro 6
2 O6paboTtka pe3ynpraToB | O6paboTKa pe3yabTaTOB MPSMBIX OMHOKPATHBIX TEX- 6 OIIK-1
HU3MEPECHUM. HUYECKUX u3MepeHuil. HopmupoBanue 0CHOBHOMU U
nonoaHuTENbHOU norpemHocteit CU. O6paboTka pe-
3yJAbTAaTOB KOCBEHHBIX U3MepeHuil. O6paboTka pe-
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3YJIbTATOB MHOTI'OKPATHBIX PAaBHOTOYHBIX I/I3MepeHI/II71.

HUroro

3 OCHOBEI
METPOJIOTHYECKOTO
o0ecrieueHus.

OCHOBHBIE TOHSATHS U 337]a41 METPOJIOTUYECKOTO
obecnieuenus. OCHOBHBIE TIOJIOKeHNUs 3aKkoHa PD «O06
o0ecrevyeHny eIMHCTBA N3MepeHuii». Cucrema Boc-
npousBeneHus ennaul @B u nepegaun ux pasmepa
BCEM CpEJICTBaM U3MEPEHUM. DTAJIOHBI, BUABI ATAJ0-
HOB. [ToBepka u kanubpoBka CH. [ToBepounbie cXeMbl
Y METOJIMKH MOBEPKU. [ 0CynapCcTBEHHBI METPOJIOTH-
YECKUW HA30p.

Hroro

OIIK-1

4 OCHOBBI
CTaHIapTH3AINH U
cepTH(UKALINH.

OcHoBHBIE TT0J10KeHHUA 3akoHa PD «O Texandeckom
perynupoBanun». OCHOBHBIC MIOHATUS CTaHIAPTU3A-
. [IpuHIUIEl ¥ ey ctangapTu3anuy. Harmo-
HaJbHAsA U MEXJyHApoaHas cTa”aapTusanus. Hopma-
THUBHBIE JJOKYMEHTHI 10 cTaHmapTu3anun. Cepruduka-
s, Lenu, mpuHIUIBL 1 GOPMBI TOITBEPKICHUS CO-
otBeTcTBUsA. CrcTeMbl cepTudukanuu. CXeMbl CEpTH-
bukamm.

Htoro

OIIK-1

5 Meronel 1 cpeacTBa
U3MepeHus PU3NIECKUX
BEJIMYUH. ABTOMAaTU3ALINS
U3MEPEHUM.

O060011IeHHBIE CTPYKTYPHBIE CXEMbI H3MEPHUTEIIBHBIX
pubo-poB. [Ipuniuns! noctpoenus mudpossix CU.
Mertosbet 1 cpe-CTBa U3MEPEHUS HAPSDKEHUS, TOKA U
MoiHocTH. M3mepenune napamerpos nenei. Mecnemno-
BaHue ¢popmsbl currana. Ocuuuio-rpapuieckue u3me-
penus. 3mepenne 4acToThl, THTEPBAJIOB BPEMEHU U
(hazoBoro casura. ABToMaTu3anus u3mepeHui. Mn-
(hOpMaIMOHHO-U3MEPUTENBHBIE CUCTEMBI.

Hroro

18

OIIK-1

Hroro 3a cemectp

36

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H ¢ 00eceYnBAKIIMMH (TPeabIy UMH)

U 00ecreuynBaeMbIMU (HOCJIeIlleIIII/IMI/I) AUCHUIIIMHAMHA

Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMU (TTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3gensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumeHoBaHue qUCHUIIINH

Ne pazgenoB qaHHOUM NUCHMIUIMHBL, 17151 KOTOPBIX
HEO0OXOAMMO M3yYeHHUE 00ECTICUYMBAIONINX 1
o0ecreunBaeMbIX JUCHIUTLIINH

1 2 3 4 5
[IpeamecTByromue TUCHUTITUHBI
1 Marematuka + +
2 ®dusuka + +
[Tocnenyromue TUCIUIIITUHBL

1 UncTpyMeHTaNbHBII KOHTPOJIb apaMeT- n N N N N
POB cpebl OOUTaHUS
2 Hanemljocu TEXHUYECKUX CHCTEM U TEX- n N N N N
HOTEHHBIA PUCK
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3 Cratuctrdeckas 00paboTKa TaHHBIX + +

JIEHTOB

4 Y4eOGHO-HUCcIe1oBaTeNbcKas paboTa cTy-

- -

+

+

+

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCIUIUIUHBI, U BUOB 3aHS -

TUH
§ Bunwl 3austuit
: z ~
o S
0} <
& 2 > 8 S DOpMBI KOHTPOJISI
= = : S 2
S & S &)
ba =
OIIK-1 + + + + KonTposbHas pabota, Dk3a-
MeH, OTtyeT no JabopaTop-
HOI1 pabote, Omnpoc Ha 3aHs-
THIx, Tect

6. UuTepakTUBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paTOpHBIX padoT

A v =
= CIS
3 = 5
Z 25
]
HasBanus paznenos HaumenoBanue nabopaTtopHbIX padboT zF &5
- : <
> o =
a e g
= S
5 cemecTp
3 OcHOBBI [ToBepka cpeacTB u3MepeHui 4 OIIK-1
METPOJIOTHYECKOTO Vroro 4
o0ecreyeHusl.
5 Metoaeb! u cpencTaa [IpuMmeHneHue IeKTPOHHOTO ocLuiuIorpada ams uc- 4 OIIK-1
U3MEpEeHUs] PU3NYECKUX | CIIEAOBAaHUS JJIEKTPUUECKUX CUTHAJIOB.
BCJLATHH. ‘:“B TOMATU3AHIA | 11\ eneHne mapaMeTpoB HIEKTPHUCCKUX IIETIeH Pe30- 4
M3MCPCHHM. HAHCHBIMH METOAMH.
N3mepenne copOTUBIICHUN HA TIOCTOSTHHOM TOKE.
HccnenoBanue BOIbTMETPA C BPEMSI-UMITYJIbCHBIM
npeoOpa3oBaHUEM
Hroro 16
Hroro 3a cemectp 20

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)

HaumeHoBaHMe MpaKTUYECKUX 3aHATUH (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 =
3 s 5
2 2 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
< ¥
> sz
a S 2
~ S}
5 cemecTp
1 OcHoBbI MeTponiorun. | Meroabl u3mepeHuid. Metoguieckue cucremaTiye- 2 OIIK-1
[Torpemnoctu CKME IIOIPELIHOCTU. BBeieHne onpasok.
W3MEPEHUM. Hroro 2
2 O6paboTka pesynbraros | [IpaBuia cymmupoBaHus nmorpenrHocteii. [lorpentHo- OIIK-1
U3MEpEHUN. CTH cpecTB u3MepeHuit. O6paboTka pe3ynbTaToB
MPSIMBIX OAHOKPATHBIX n3MepeHuil.CiryuaiiHble 1o-
rpeurHocT. O6paboTKa pe3ynbTaTOB MHOTOKPATHBIX
PaBHOTOUHBIX M3MepeHni.O0paboTKa Pe3yIbTaTOB
KOCBEHHBIX U3MEPEHUM.
Hroro 8
3 OcHOBBI Cdepst 'POEU, dpopmsl 'POEU. IN'ocynapcTBeHHBII 1 OIIK-1
METPOJIOTHYECKOTO METPOJIOTMYECKUN HA30D.
obecreveHusl. Vroro 1
4 OCHOBEI OCHOBBI CTaHAAPTU3ALMHI U IOATBEPKIECHUS COOTBET- 1 OIIK-1
CTaHJAPTU3AIUU U CTBUSAL.
cepTU(UKaLINU. Wroro |
5 Metoap! u cpencTaa Hudpossie uamepurenbubie npudopsl. L{udpossie 3a- 4 OIlIK-1
M3MEepeHUs] PU3NIECKUX | TOMUHAIOMINE OCIIMILIOrpadbl, aHATN3aTOPBI CIIEKTPA.
BEJINYMH. UABTOMaTI/ISaI_II/ISI Hroro 4
W3MEpPEHUM.
Hroro 3a cemectp 16

9. CamocTrosiTesqibHasi padoTa

Bunasl camocTosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

tabiune 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 =
2 = =
) O =
Bunel camocTosTeInHON & > 0O
HasBanus paznenos 57 &5 ®opMbI KOHTPOJIS
paboThI g s 2
=S 22
al o g
= S
5 cemecTp
1 OcHoBel MeTposioruu. | IlogroroBka k mpaxkTuye- 2 |OIIK-1 Omnpoc Ha 3ansTHsIX, Tecr,
[Torpemnoctu CKHMM 3aHSTUSAM, CEMHHA- DK3aMeH
U3MEpPECHUM. pam
[IpopaboTka TeKIHOHHOTO 2
Matepuana
Utoro 4
2 ObpaboTka pesynbraToB |[loaroroBka k mpakTuye- OIIK-1 KontponsHas pabdora,
U3MEPEHUN. CKHMM 3aHSTUSIM, CECMHHA- Omnpoc Ha 3ansTusx, Tecr,
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pam DK3aMeH

[IpopaboTka JIEKIIMOHHOTO 2

MaTepuana

Utoro 4
3 OcHOBBI IToaroroBka K mpaxkTuye- OIIK-1 Omnpoc Ha 3ansaTHAX, OT-
METPOJIOrHYECKOTO CKHM 3aHATUSAM, CEMUHA- 4eT 110 JJabopaTopHoil pa-
oOecrieueHUsI. pam oore, Tect, Dx3aMeH

[TpopaboTka JIEKITMOHHOTO 2

MaTepuana

OdopmiieHre 0TIETOB TI0 2

naboparopHbIM paboTam

Hroro
4 OcHOBBI [ToaroroBka K npaxkTu4e- OIIK-1 Omnpoc Ha 3ansTHsX, Tecr,
CTaHAapTU3AIIH U CKUM 3aHSATHUSM, CEMUHA- OK3amMeH
cepTu(UKaLNU. pam

[TpopaboTka JIEKIIMOHHOTO 2

MaTepuana

UTtoro 4
5 Meronel 1 cpeacTsa IToaroroBka K mpaxkTuye- OIIK-1 Omnpoc Ha 3aHsaTHAX, OT-
M3MepeHHst PU3MUECKUX | CKUM 3aHSTHIM, CEMUHA- 4eT 1o JabopaTopHOi pa-
BEIMYMH. ABTOMATU3ALIUS | paM 6ote, Tect, Dx3ameH
HU3MEPEHUM.

3Mepe [IpopaboTka JIeKIIHOHHOTO 5

MaTepuana

OdopmiteHre 0TIETOB 1O 2

JabopaToOpHBIM paboTam

OdopmiieHre 0TIETOB TI0 2

naboparopHbIM paboTam

OdopmieHre 0TYETOB 0 2

nabopaTopHBIM paboTam

OdopmieHre 0T4ETOB IO 2

n1abopaTOpHBIM paboTam

Uroro 18
Hroro 3a cemectp 36

IToxroroBka m cimada dK3a- 36 OK3aMeH

MeHa
Hroro 72

10. KypcoBas pa6ora (IIpoeKT)
He npenycmorpeno PYIIL.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

DneMeHThl y4eOHOM
ACATCIIbHOCTHU

MaxkcuManbHbIN
6amn Ha 1-y1o KT ¢
Hayajia ceMecTpa

MaxkcuManbHbIN
OaJi 3a nepuos
mexay 1KT u 2KT

KOHEI ceEMECTpa

MakcuMaJILHBIN
0aJut 3a mepuos Bcero 3a
mexnay 2KT u Ha ceMecTp
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5 cemectp

KonTponbhas pabota 10 10 10 30
Omnpoc Ha 3aHATHAX 5 5 5 15
Otuer no naboparopHoit 10 15 25
pabote

Hrtoro makcumyM 3a nepu- 15 25 30 70
on

DK3aMeH 30
Hapacraromnm nrorom 15 40 70 100

11.2. IlepecyeTt 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIoOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT 2

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMMbl OalIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY INpEJCTaBlIeH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aiios,

Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBrneTBOpHUTENIBHO)

3 (yZIOBJIETBOPHUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (Hey1oBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieYeHHue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Merponorus u paguousmepenus : Yueonuk nis By3oB / B. Y. Hedbenos [u np.] ; pen. : B. U.
Hedenos. - 2-e uzn., nepepad. - M. : Boicias mkomna, 2006. - 525 c. (nanuuue B 6udbanoreke TYCVYP - 48
9K3.)

2. Oruvanko B.®. Merposorus, cranaapruzauus u ceprudukanus: Yued. mocodbue. — Tomck:
ToMckuil MEXBY30BCKUN LIEHTP AMCTaHUMOHHOTrO obpazoBanus, 2010. — 208c. (Hanuuue B OubIMOTEKE
TYCYP - 62 3k3.)

3. Merponorust u paauousmepenus : YdyeOHoe nocodue st By3oB / b. B. [IBopsammun. - M. :
Academia, 2005. - 296[8] c. : un., Tabn. - (Beicuiee mpodeccuonanbHoe odbpazoBanue. Pannosnekrponu-
Ka). - bubmorp.: c. 294. (nanuuue B 6ubamoreke TYCVYP - 30 5k3.)
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12.2. lonotHUTEILHAS JTATEPATYpPa

1. OpacrtoB B.E., Cunopos 10.K., Otuanko B.®. 3meputenbHas TeXHUKA U JaTIYUKUA: Y4eOHOE
nocodwue. — Tomck: TMIIJIO, 1999-178 c. (Hanuuue B Oubaroreke TYCVYP - 58 5k3.)

2. Jlesmmna E.C., HoBunikwuii I1.B. Dnektpuueckue uamepeHus: GU3NUESCKUX BEIUYUH (M3MEPH-
TesbHbIe TpeoOpazoBatenu) — JI.: Dnexkrpoaromusaar, 1983.-320 c.. (mannuue B 6ubnmorexke TYCYP - 15
9K3.)

3. H3smepenue snekTpuueckux u Hednekrpuueckux Benuuus/ [lon pen. H.H.Epruxuesa. — M.:
Dueproarommu3aart, 1990. -349 c. (mHanmuuue B 6ubmuoreke TYCVYP - 32 3k3.)

4. Mertpomnorus, cTaHIapTU3aUs, CePTUPUKALMS U AIIEKTPOM3MEPUTEIbHAS TEXHUKA: YueOHoe
nocobue/ K.K. Kum, I'H. Aaucumos, B.1O. bap6aposuy, b.5. JIuteunos. — CIIb.: TTutep, 2006. — 368 c.:
wi. (Hanuuune B Oubmuoreke TYCVYP - 50 ak3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. Otyanko B.®. YueOHO-MeTONUYECKUI KOMIUIESKT (y4eOHbIE METOINYECKHIE TTIOCOOUS T10 TTpaK-
TUYECKUM 3aHATHSAM, IO CAMOCTOSITEIBHON paboTe CTYJIEHTOB, MO JIAOOPATOPHBIM paboTam) MO AMCLU-
mmmae HWTuJl . —  Tomck:  2012.  [DnexktponHsli  pecypc] -  Pexum  jmocrtyna:
http://new.kcup.tusur.ru/library/umk-metrologija-standartizacija-i-sertifikacija-fet, —mara  oOpamieHus:
09.05.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOCHIPUATHUS UHPOPMAIIIH.

JL1s1 i1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBEITNUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 JI1 ¢ HApYLIEeHUSIMH OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'0 IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccuonabHbie 0a3bl JaHHBIX H MH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI
1. O6pa3zoBarenbubiii moptan yauBepcuteta (http://lib/tusur.ru, http://edu/tusur.ru), smexTpon-
Hble HH(OpMaIIMOHHO-CcTIpaBoYHbIe pecypchl kadeapsl KCYII

13. MaTtepuaibHO-TEXHMYECKOE 00ecrevyeHre TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpeGoOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKON M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM JUCIUILINHBI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue JAJIsl NPAKTHYECKUX 3aHATHI
Jlaboparopust METPOJIOTUN U U3MEPUTEITHHON TEXHUKU
yueOHas ayMTOpus Ui IPOBEACHUS 3aHATHI MPAKTUYECKOTO THUIIA
634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 212 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
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- Ocunorpad ananorossiit pupmsl INSTEK (4 mmt.);
- Ocmmnorpad nudposoit INSTEK;

- 'enepatop curnanos tuna I'3 (2 wrt.);

- I'eneparop curnanos tuna I'S (5 mT.);

- Yactotomep nudponoii U3-34;

- MunnusonsTMeTp B3-38 (2 miT.);

- Usmepurens nodporHoctu E9-4;

- U3meputens nodbpotHoct E4-4;

- U3meputens E12-1(A);

- U3mepurens E12-1;

- Hactoromep Y3-44 (4 wr.);

- Usmeputens RLC (2 mT.);

- U3mepurens E7-21;

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

- Bomet™meTp cepun M (6 mT.);

- MUcTouHuK mUTaHUS TTOCTOSHHOTO TOKA (5 IMIT.);

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

- ['anpBanoMeTp;

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

- ®azometp cepun D2 (4 mrT.);

- 'enepatop-uactotomep AHP-1001;

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

- Henurens nanpsbxenus JAH-1;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecnedeHne 1JIs J1adopaTopHbIX padoT
JlaGoparopust METPOJIOTUU U U3MEPUTEIHHON TEXHUKU
yueOHasi ayJuTOpHs I IPOBEICHUS 3aHATUH IPAKTUYECKOTO TUIIa
634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 212 ayn.
Onucanue uMeroierocs 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.);
- U3mepurens nodporHoctu E9-4;
- Usmepurens nodpotHoctu E4-4;
- Usmepurens E12-1(A);
- U3mepurens E12-1;
- Yacroromep U3-44 (4 mir.);
- U3meputens RLC (2 wrt.);
- U3mepurens E7-21;
- Amnepmetp-onbsT™MeTp-ommerp ABO-5M (3 mt.);
- Moct P329 (2 mit.);
- Bonetmetp cepun M (6 mit.);
- MlcTOYHMK mTUTaHUA MMOCTOSTHHOTO TOKA (5 ImIT.);
- cTOUHUK NUTaHUS MOCTOSHHOTO TOKAa MPOTrpaMMHUpPYeMbIit (2 mT.);
- Marasun conpotuBiennii (3 mir.);
- ['anbBanOMETD;
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- Bomstmerp ®@-204/1 (B makere, 2 mT.);

- ®azometp cepun D2 (4 mrT.);

- 'enepatop-uactotomep AHP-1001;

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

- Henurens nanpsbxenus IH-1;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCMONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE 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 06macTs, r. Tomck, Bepmmanna ymuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHast MmebOerb;

- koMnbroTepsl Ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T, - 5 wiT.;

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

[Tepedens nporpaMMHOro ooecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHMEe NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS U WHBAJIUIaMU
OCYILIECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00YyUYaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLuy B JOCTYNHBIX (pOpMax, MOOMIIbHOM cUCTEMBI ITPENoAaBaHus sl 00ydarouxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBbI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEM cllyXa, 000py/loBaHa KOMIIBIOTEPHON TEXHHKOM, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEAUMUHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYyUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAJIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaifjla Ha 3KpaHe) MpU NOMOILY BUCOYBEIUUUTENCH JIJ1s1 KOM(GOPTHOIO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIE YCTPOMCTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHUE CPe/ICTBA IpreMa/mepe-
Jau yuyeOHOM MHpOpMaluy B AJOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JIoJeH ¢ UHBaA-
JIUTHOCTBIO.

14. OneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIMN 110 OPraHu3alNu U3yYeHus!
JUCHUILIMHDBI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U METOUYECKHE PEKOMEHAAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETSHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:
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14.1.1. TecToBble 3agaHus

1. Meron usmepeHusi, MpU KOTOPOM H3MepsieMass (pu3uueckas BeTUYHMHA JOMOJHSETCS N0 H3-
BECTHOT'O 3HAYCHUs1, Ha3bIBaeTcs: 1. quddepeHnnanbHblii MeTOI; 2. METOA HEMOCPEACTBEHHOM OLIEHKH; 3.
HYJIEBOW MeTOT; 4. METO IOMOJTHEHUS

2. Kakoe 13 nepeuyrcieHHbIX CPEACTB U3MEPEHNUS HE OTHOCUTCS K DJIEMEHTApHBIM: 1. H3MEpUTENb -
HBIM ipuOop; 2. 1atuuk; 3. HAOOp Mep; 4. CPEICTBO CPABHEHUS

3. AMniepmeTtp nmeet kiacc TouHoctu 0,5. Uemy paBHa OTHOCHUTEIbHAS IIOTPEITHOCTh U3MEPEHUN
B cepenune mkainsl: 1. 0,5%; 2. 2%; 3. 1%; 4. 4%

4. IlorpemHoCcTh CpeACcTBa U3MEPEHUS HA3bIBAETCS MYJIbTUIUIMKATUBHOM, €CJIM OHA: 1. IpomopIu-
OHaJIbHA U3MEPSIEMOM BEJIMYUHE; 2. HE 3aBUCUT OT U3MEPSIEMOM BEIUYHUHBI ; 3. YMEHBIIAETCS C yBEIUYE-
HHUEM 3Ha4eHUs u3MepsieMoil pusnueckoil BenmuunHbl; 4. COCTOUT M3 HECKOJIBKUX COCTABIISIOIINX

5. Bo cKkonbKO pa3 U3MEHUTCS OTHOCUTENbHAS MOTPEIIHOCTh U3MEPEHUH Tpubopa ¢ MyJIbTHILINKA-
TUBHOU MOTPEIIHOCTbIO, €CIIM 3HaYeHUE U3MEepsieMOi (pu3ruecKoit BeMMUYUHBI yBETUYUTH B J1Ba pasa: 1. 2;
2.0,5; 3. ge m3menwurcs; 4. 4

6. HeyuTeHHbIE OCTATKM CHUCTEMAaTHYECKUX IMOTPEIIHOCTEN MPUHATO CUUTATH CIIy4ailHBIMH Be-
JUYMHAMU, 3aKOH PACIPENCIICHUS KOTOPBIX SIBISIETCA: 1. HOpMalbHBIM; 2. PABHOMEPHBIM; 3. TPEyroJib-
HBIM; 4. SKCIIOHEHIUATIbHBIM

7. Kakast u3 OLIEHOK CJTy4ailHOM BETMYMHBI HE OTHOCUTCS K TOUECUHBIM: 1. MaTeMaTH4YECKOe OXKUaa-
HUE; 2. JOBEPUTEIbHAS BEPOSATHOCTD; 3. CPEIHEKBAIpaTUIECKasl IOTPEIIHOCTD; 4. TUCHIEPCUS

8. JlomomHWTENbHAsT TOTPEIIHOCTh CPEACTBA HM3MEpPEeHUs ompenensercs: 1. 0coOCHHOCTIMHU
KOHCTPYKIMM; 2. 3HaYEHUEM HU3MepseMol (QHU3MuecKod BEIHUYMHBL; 3. KBajdudukauueil omeparopa; 4.
YCIIOBUSIMU IKCIUTyaTaluu

9. Pactipenenenne CTpiofieHTa HEOOXOAUMO NMPUMEHSTD Il 00OpaOOTKU pEe3yIbTaTOB MHOTOKpAT-
HBIX U3MEPEHUS MIPU YUCIIE HKCIIEPUMEHTANIbHBIX JaHHbIX MeHee: 1. 100; 2. 50; 3. 20; 4. 5

10. Pe3ynbTaToM MHOTOKPAaTHBIX M3MEPEHMH SIBIETCA: 1. CpelHEE 3HAYEHUE U €ro JOBEPUTEIb-
HBI MHTEpBaJ C YKa3aHUEM JOBEPUTEIBbHOW BEPOATHOCTH M KOJIMYECTBA M3MEPEHUM; 2. CpeHee 3Haue-
HUE C YKa3aHHEM KOJIMYECTBA U3MEPEHUN; 3. cpeiHEe 3HAUEHUE U MOIPEUIHOCTD; 4. BCE NEPEUNCIICHHBIE
BAPUAHTHI

11. Yemy paBHBI OTHOCUTENbHBIE KOA((UIIMEHTHI BIUSHUS TOKA U HANPSOKEHUS TIPU U3MEPEHUU
MotHocTH corniacHo gopmyne P=UI: 1. 0.5; 2. 0.707; 3. 2; 4. 1

12. Kakas maTematuueckasi ornepalus o CpaBHEHUIO C APYTUMH MPUBOAUT K 3HAYUTEIILHOMY yBeE-
JUYEHUIO MOTPEIIHOCTH KOCBEHHBIX M3MEPEHUM IO CPABHEHUIO C MOTIPEIIHOCTAMHU HCXOAHBIX U3MEPEH -
HBIX (pU3MUYECKUX BEMUYHH: 1. CIIOXKEHHE; 2. yMHOXKEHHUE; 3. BEIYMTAHUE; 4. eNieHe

13. U3mepenust GpU3NYECKOM BETUIMHBI, PE3YIbTaT KOTOPHIX OMPEISISAETCS MyTeM MPSMBIX W3ME-
peHuit Apyrux GU3NUECKUX BEIMYMH, CBSI3aHHBIX C U3MEPSAEMON N3BECTHON (PYHKIIMOHAIBHOM 3aBHCUMO -
CTbIO, HA3bIBAIOTCS: 1. MpsiMbIE; 2. KOCBEHHBIE; 3. COBOKYITHbBIC; 4. COBMECTHBIE

14. CnyuaiiHble TOTPEITHOCTH CYMMHUPYIOTCS ImyTeM: l. anreOpandecKoro CI0KEHHs TpaHull J10-
BEPUTEIBHBIX HHTEPBAJIOB; 2. TEOMETPUUECKOTO CIIOKEHUS TPAHULl TOBEPUTEIIbHBIX UHTEPBAJIOB; 3. aJre-
OpanyecKoro CIOKEHHs CPEAHEKBAIPATUYECKUX MOTPEIIHOCTEH; 4. TEOMETPUUYECKOrO CIIOXKEHUS CpeIHe-
KBa/IpaTU4YECKHUX MOTPEITHOCTEM;

15. OcHoBHOM 3aaueil METPOJOTHYECKOro obecreueHus sBigeTcs: 1. HaI30p 3a COCTOSIHUEM
CPEJICTB M3MEPEHUIA; 2. o0ecriedeHue eTUHCTBA U3MEPEHHH; 3. 00ecTieueHne COXPaHHOCTH ITAIIOHOB (Pu-
3UYECKUX BEIUYHH; 4. pa3paboTKa HOBBIX METOZ0B U3MEPEHHS

16. ATrecTanus cpencTBa U3MEPEHHS MPOU3BOAUTCS B Cilydae, eciv: 1 .mpeamnonaraeTcsi UCIob-
30BaHUE CPENICTBA U3MEPEHUS B YCIOBUSX, HE NMPEAYCMOTPEHHBIX B MACIOPTE CPEACTBA U3MEPEHUs; 2.
€CTh MOJIO3PEHHUs] B HEHUCIIPABHOCTU CPENICTBA U3MEPEHHUS; 3. CPEACTBO M3MEPEHHS HE MOAJICKUT 00s3a-
TEJILHOMY TOCYAapCTBEHHOMY HAA30DY; 4. CPEICTBO U3MEPEHHsI TPHOBLIO MO0 UMIIOPTY

17. Dranon (pU3NYECKON BEIMYUHBI, IPEIHA3HAYCHHBIHN )11 pab0Thl B 0COOBIX yCIOBUSX, HAa3bIBa-
ercs: 1. rocynapCcTBeHHBIM; 2. IEPBUYHBIM; 3. BTOPUYHBIM; 4. CTIeIIHaIbHBIM

18. Kaxoit Tunt ALIIT obecrieunBaeT HaMOOMBIITYIO CKOPOCTh U3MEPEHHUS: 1. MOcIe0BaTeIbHBbIHI; 2.
C BpEeMsI-UMITYJIbCHBIM TIPe0Opa3oBaHueM; 3. OCIeA0BaTeIbHO-TIAPAIIJICIIbHBIN; 4. TapaieIbHbINH

19. KoaxddumuenToM aMIumiTyipl IEPEMEHHOTO HANPsHKCHHST HA3BbIBAIOT OTHOIIEHHWE: 1. cpeaHe-
KBa/IPaTUYECKOTO 3HAYECHHSI K CPETHEBBIIPSIMICHHOMY; 2. aMIUIMTYIHOTO 3HAYEHUS K CPEIHEBBIIPSMIICH -
HOMY; 3. aMIUIUTYIHOTO 3HAYEHHUs K CpeTHEMY; 4. aMIUTUTYJHOTO 3HAUYEHUS K CPEIHEKBAIPATHIECKOMY
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20. IlorpemHocTh HU(GPOBBIX CPEACTB U3MEPEHUS SBISETCA: 1. aJAUTUBHON; 2. MYJIbTUIUINKATHB-
HOM; 3. KOMIUIEKCHOM; 4. BCE BApUAHThl HEBEPHbIEC

14.1.2. Jxk3amMeHallMOHHbIE BONPOCHI

. Knaccugukanus BugoB naMepeHuii.
. Metoap!l usmepeHuit Gu3nYecKux BEIUYUH.
. Knaccugukanus cpencrs nsmepenuit (CH). Xapaxrepuctuku CH.
. Kitaccudukanust morpemHocTex.

5. CucreMaTHyecKue MOorpeHocTH, 0OHApYKEHHE, METO bl UCKIIFOUEHUSI.

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

7. OLIEHKM 4MCIIOBBIX XapaKTEPUCTUK CIIy4alHBIX NorpemHoctel. OnpeneneHue rpaHull JOBEpH -
TEJIbHOTO MHTEPBAJIA CIyYalHBIX [IOIPEIIHOCTEN.

8. IlorpemHocty cpeacTB u3MepeHuii, ux Hopmuposanue. Kitaccel Tounoctu CH.

9. Pe3ynbratr 1 NOrpemHOCTH KOCBEHHBIX U3MEPEHUM.

10. O6paboTKa pe3ynbTaToB MPSIMbIX MHOTOKPATHBIX PABHOTOUHBIX U3MEPEHUH.

11. IIpaBuna cymMMHpOBaHUs MOrPEUIHOCTEN (HEHCKIIOUEHHBIE OCTaTKH CHCTEMaTH-YECKHUX IIO-
IPEIIHOCTEH, ClTyyaiiHble MOTPEeLIHOCTH U UX COYETAHUE).

12. IIpaBuna OKpyIJIEHUs MOIPEIIHOCTH U 3allMCH pe3yibrara n3mepeHus. @opmsl npen-crasie-
HUS PE3yJIbTaTOB U3MEPEHUN C YYETOM MOIPEUIHOCTEN.

13. OGecneueHue eaUMHCTBA U TOYHOCTU M3MepeHHid. OCHOBHbIE MoJokeHUs 3akoHa PD «O6
00eCcrieYeHUH eIMHCTBA U3MEPEHUI».

14. TocynapctBeHHas cuctema obecrnieueHus enuHcTsa usmepenuit (I'CH).

15. Ilonste merponornyeckoro obecrneuenus (MO). IIpaBoBble, OpraHu3allMOHHbIE, HAa-yYHbIE U
TexHu4yeckue ocHoBbl MO.

16. Bunsl u conepxanue pabor no MO. @ynkiuu (eaepalbHOTO areHTCTBa M0 METPOJIO-THH,
crangaptuzanuu u ceprudukanuu (Pocctangapra).

17. 'ocynapcTBEHHBII METPOJIOTUYECKUI KOHTPOIIb.

18. ArrecTanusi, noBepka U KaTuOPOBKa CPEACTB U3MEPEHUSI.

19. DTaoHBl U IOBEPOUYHBIE CXEMBI

20. Llenn u npUHIMIBI CTAHAAPTU3ALUN.

21. Buasl 1 MeTONIBI CTaHJAPTU3ALIUY.

22. Kareropuu u BUIbl CTaHIapTOB

23. TexHMYECKUE U OPTaHU3ALMOHHBIE OCHOBBI, LIEH U 331a41 CePTHUPHUKALINU.

24. Buapl ceptupukannu. OcoOeHHOCTH cepTU(UKALINN CIOKHBIX TEXHUYECKUX CHCTEM.

25. Cxemsl cepTU(UKALTIH

26. DNEeKTpO-MEXaHHIECKHE MPUOOPHI HETOCPEACTBEHHOTO OoTcueTa. OOIue 4epThl, MpeuMyIie-
CTBAa U HEJJOCTATKU

2’7. Buzpl u3MepsieMbIX HanpshKeHU. MX B3anMOCBS3b.

28. KomnieHcaTtop NOCTOSTHHOTO TOKA.

29. DneKTpoHHbIE aHAJIOTOBBIE BOJILTMETPHL. O0IIKE CXEMBbI, IPEUMYIIIECTBA U HEOCTATKU.

30. [leTekTop aMIUIMTYIHOTO 3HAYEHUs C MapajyieIbHbIM BKIIOYEHHEM 10/ (C 3aKpBITHIM BXO-

AW N =

JIOM).

31. UnTerpanbHblil AETEKTOP aMIUIMTYAHOTO 3HAYECHHUSI.

32. JIeTeKTop CpeaHEKBAAPATUUYECKOrO 3HAUCHHUS.

33. JleTeKTop CpenHEBBIIPSIMICHHOTO 3Ha4eHUs. TepMOaIeKTpUYecKoe Npeodpa3oBaHue CpeaHe-
KBaJIpaTUYECKOr0 3HAUCHUSI.

34. O6mue cBeneHus o MUGPOBHIX BOIBTMETPAX — TUIIOBBIE CTPYKTYpPHI, MPEUMYIIECTBA U He-
JIOCTATKH, THIIOBOM KJIAaCC TOYHOCTH.

35. lludpoBoii BONETMETP MOPA3PSAAHOTO YPABHOBEIINBAHUS

36. [ludpoBoii BOTBTMETP C BPEMSA-UMITYJIbCHBIM ITPeoOpa3oBaHuEM

37. LluppoBoii BOIBTMETP C JBOWHBIM HHTETPUPOBAHHEM

38. Lludpo-ananoroselii mpeodpa3zoBaTeb

39. AnanoroBo-1n¢poBoii mpeodpazoBaTesb MOCIEI0BATEIBHOTO JeHCTBUS

40. AnamoroBo-1i¢poBoii MpeodpazoBaTeb NapaIeIbHOTO JEHCTBUS

41. AnanoroBo-1(ppoBoii mpeodpazoBareb KOMOMHUPOBAHHOTO JEHCTBUS

CornacoBaHa Ha noprane Ne 23959 14



42. U3mepenue Toka.

43. O6mme cBenenus o6 ocrmuiorpadax — kimaccudukaius, TUIOBbIE METPOJIOTHUYECKHUE Xa-paK-
TEPUCTHUKH, IPUMEHEHHE.

44. CtpyKTypa yHUBEpCAILHOTO ocuiiorpada.

45. CKOpOCTHBIE U CTPOOOCKOMUYECKHUE OCIMILIOTPaQbI.

46. lludposeie 1 KOMOMHUPOBAHHBIE OCIUILIOTPAQHI.

47. IIpuGops! nuckperHoro cyeta. OCHOBHBIE METPOJIOTHUYECKUE XapakTepucTUKu. OOnacTu npu-
MEHEHMUSI.

48. MI3mMepeHne akTUBHBIX COMPOTHBICHUN KOCBEHHBIM METOJIOM.

49. 3mepeHune akTUBHBIX COMPOTUBICHUH MOCTOBBIM METOJIOM.

50. M3smepeHne peakTUBHBIX TapaMETPOB PE30HAHCHBIM METOJIOM.

51. 3MepeHne peakTUBHBIX MAPAMETPOB METOAOM JTUCKPETHOTO CUETA.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

OcCHOBHBIE MOHATHSA, TEPMUHBI U OmpeneneHuss merpojoruu. Cucrema eauHul] (GU3NYECKUX Be-
mnuuH (OB). Knaccudukanuu BUg0oB n3MepeHuit, MeTo1oB u cpeactB usmepenuit (CHU). OcHoBHbIEe MeT-
ponoruyeckue xapakrepuctuku CHU. OcHoBbl Teopuu norpemHocteil. Kinaccudukanus norpemHoctei.
IIpaBuna cymMmmupoBaHus norpemHocTed. [lpaBuna npeacraBieHus pe3ynabTaTa U3MEPEHHUS.

O06paboTka pe3yybTaToOB MPSIMBIX OJHOKPATHBIX TEXHUUECKUX HU3MepeHuil. HopmupoBaHue ocHOB-
HOU 1 gonoHuTeNbHOM orpentHoctet CHU. O6paboTka pe3yapTaToB KOCBEHHBIX H3MepeHuii. O0paboTka
pE3yabTaTOB MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHU.

OcHOBHbIE MOHATUS U 33JaYl METpoJoruueckoro odecrneyeHus. OCHOBHBIE MOJIOKEHHS 3aKOHA
P® «O6 obecnieuennu equHcTBa M3MepeHuit». Cucrema BocnpousseneHus eaunul OB u nepenaun ux
pasMepa BCEM CpeACTBaM M3MEPEHHI. DTaloHBI, BUIBI 3 TAIOHOB. [ToBepka u kanmubposka CH. [ToBepou-
HBIE CXEMbI U METOJMKH NIOBEPKHU. | 0OCynapCTBEHHBIN METPOJIIOTHUECKUNA HAA30P.

OcHoBHble nonoxeHus 3akoHa P® «O texHuueckoMm peryanpoBaHun». OCHOBHbIE MOHSATHUS CTaH-
naptuzanuy. [TpuHiune! u nenu cranaaptusanud. HanuoHanbHas U MeXJIyHapOAHas CTaHAApTU3aLMsL.
HopmaTuBHble 1OKyMeHTHI Mo ctanfaptusauuu. Ceprudukanus. Lenu, npuHuunel 1 GopMbl NOATBEP-
xeHust coorBeTcTBUs. Cuctemsl ceptudukanuu. Cxempl cepTUhUKALHH.

O000111eHHbIE CTPYKTYPHBIE CXEMbI U3MEPUTEIbHBIX MPUOOPOB. [TpuHLMIIBEI MOCTpOoeHus nudpo-
BbIX CH. MeToap! 1 cpen-cTBa U3MEPEHHS HAPSKEHUs, TOKA M MOIHOCTH. VI3MepeHne napameTpos Lie-
net. ViccnenoBanue gopmer curtana. Ocuuuiorpadguaeckue namMepenus. Msmepenue 4acToTbl, MHTEPBa-
JIOB BpEMEHH U (a30BOro cBura. ABtomarusanus usmMepenuit. MupopMaoHHO-U3MepUTEIbHbBIE CUCTE -
MBI

14.1.4. TeMbl KOHTPOJILHBIX Pa0dOT
1). [lorpenrHoCcTH CpeaCTB U3MEPEHUH.
2). City4aitHbI€ MOTPEITHOCTH
3). O6paboTKa pe3ynbTaTOB MHOTOKPATHBIX PAaBHOTOYHBIX M3MEPEHHIA.
4). O6paboTKa KOCBEHHBIX U3MEPEHUH.

14.1.5. Tembl J1a00paTOpHBIX padoT
OCHOBBI METPOJIOTHYECKOTO 00ECTIEYeHU S

14.1.6. Tembl caMocTOATEJBHBIX PA0OT
—  OCHOBBI METPOJIOIMUYECKOT0 00ECTIeUeHUS

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS 1 HHBAJIN/10B
Jlnis un ¢ orpaHu4eHHBIMU BO3MOYKHOCTSIMH 3/I0POBbsI U MHBAJIHMJIOB MPETyCMOTPEHBI JTOTIOIHU -
TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/III€ 14.
Tabmuna 14 — JlononHuTeNbHBIE MaTepHUasbl OLIEHUBAHUS JUISL JIUL C OrPAaHMYEHHBIMH BO3MOKHOCTSMU
310POBbsl U HHBAJIUJOB

Kareropuun Buibl 10MOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJIS U OLIEHKU
00y4aroLxcs MaTepualoB pe3ynbTaToB 00y4eHHUs
C napymenusmu | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyiiecTBEHHO MUCHMEHHAS
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ciyxa

paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

poBepKa

C HapymieHusiMu
3peHus

Co0ecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumMyIieCTBEHHO yCTHAs IPOBEPKa

(MHIMBUAYAIBHO)

C napymeHusMu
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA

METOAaAMU

C orpaHuueHusIMHU TI0
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJIS U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. MeToanuyeckue peKOMeH/IAMM 110 OLIEHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJOCTaBICHUS 3aJaHNI OLIECHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

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

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3/I0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKUX 00y4aromuxcs MpeycMaTpruBaeTcst JOCTYII -
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUs PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIHUIUIMHE TPEITyCMaTPUBACT MpeIoCcTaBIeHne HHopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUU:

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1ML ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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