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 oOyueHUs: OUHaASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

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

Cemectp: 5

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/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

Tomck 2018
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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
Huctumnnuna «Metponorus u texauueckue usmepenus» (b1.5.10) otnocutcs k 6moky 1 (6azoBas
4acTh).
[TpenmecTByOUMMEI AUCHUTUIMHAME, (OPMHUPYIOIIUMU HavyadbHbIC 3HAHUS, SIBIAIOTCS: Bbiciias
MareMaTrka, Ou3mka.
[TocnenyromuMyu AUCHMIUIMHAMU SIBISIIOTCS: HaleHOCTh TEXHUYECKUX CHCTEM U TEXHOTEHHBIM
pHCK, DKCIIepUMEHTAIbHBIE UCCIIEIOBAHUS U CTaTUCTHUECKass 00padoTka pesynbraToB (I'TIO3).

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-1 criocoOHOCThIO YUUTBIBATH COBPEMEHHbIE TEHACHIMH Pa3BUTHUS TEXHUKU U TEXHOJO-
ruil B obnactu obecrneyeHns: TeXHOC(hepHoil 0e30MacHOCTH, U3MEPUTEIBHOM U BBIYMCIUTEIbHON TEXHU-
KU, UHOPMAIIMOHHBIX TEXHOJIOTUN B CBOEH MpodeccHoHaNbHON ACSITENbHOCTH;

B pesynpTare u3ydeHus: IMCLUIIIMHBI 00yJatOIUNACS T0JIKEH:

— 3HATh OCHOBBI METPOJIOTMHM M TEXHHYECKHUX H3MEPEHHH Ipu pa3paboTke U MPOU3BOJCTBE
JIEKTPOHHBIX CPENICTB.

—  yMeTb IIPOBOJIUTH TEXHUUECKUE U3MEPEHUs (PU3NUECKUX BEIIUYUH

— BJaJeTh HAaBBIKAMU 3KCIIEPUMEHTAIILHOTO OIpPENEICHNUs XapaKTePUCTHK U MapaMeTpoB pas-
JMYHBIX JIEKTPOHHBIX MPHUOOPOB, METOAaMHU OOPaOOTKU PE3yNbTaTOB M OLEHKH MOTPEHIHOCTH H3Mepe-

HU.
4. O0beM TMCHUIIMHBI U BUAbI Y4e0HOI padoThl
OO0mast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aUeTHBIX eTMHHIIBI U TIPeJCTaBIeHa B Ta0Iu -

ne 4.1.
Ta6muia 4.1 — TpyioeMKOCTh TUCIUILITMHBI

Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl

5 cemecTp

AynuTopHbI€ 3aHATHUSA (BCETO) 72 72
Jlexuun 36 36
[IpakTuyeckue 3aHATUS 16 16
JlabopaTtopHbIe pabOThI 20 20
CamocTtosiTenbHas paboTa (Bcero) 36 36
OdopmieHne oT4eToB 110 Ja00paTOpHBIM paboTam 10 10
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 13 13
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 13 13
Bcero (6e3 3x3amena) 108 108
IloaroroBka u ciaya sK3aMeHa 36 36
OO0mmas Tpy1I0eMKOCTb, 4 144 144
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3auernble EauHub!

4.0

4.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI

Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHATUN TTPUBECHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

~—_ (D]
i o o g =
: ° ° S o = Er
| B | g | g | g3 25
Ha3zBanus pa3zienoB AUCHUILIMHBI < ® a o, o 2 &5
= = O s 50 S =
= = & &3 B
= © S =
5 cemecTp
1 OcnoBbl MeTponioruu. [Torpentnoctu 6 2 0 4 12 |OIIK-1
U3MEPECHUM.
2 O6paboTKa pe3ysIbTaTOB H3MEPECHUIA. 6 8 18 | OIIK-1
3 OCHOBBI METPOJIOTUIECKOro odecteye- 4 1 15 | OIIK-1
HUSL.
4 OCHOBBI CTaHJAPTU3ANNN U CePTUPUKA- 2 1 0 4 7 OIIK-1
UH.
5 Meronel 1 cpeAcTBa H3MepeHus Hu3u- 18 4 16 18 56 |OIIK-1
YEeCKUX BEJIMYMH. ABTOMATH3aLUs U3Me-
peHMil.
Hroro 3a cemectp 36 16 20 36 108
Hroro 36 16 20 36 108
5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmura 5.2 — ConeprkaHue pa3faesoB JUCIUIUIAH (IO JICKIIHSIM)
3 z S
3 =
Z 2 5
HazBanus pa3nenos ConeprkaHue pa3ienoB JUCIUILTAHBI 110 JTEKIIHUIM zF &5
o S E
X g =
a B>
= S
5 cemecTp
1 OcHoBbI MeTponoruy. | OCHOBHBIE IOHATHS, TEPMUHBI U OTIPEAEIIEHUS METPO- 6 OIIK-1
[Torpemnoctu noruu. Cucrema equuun pusndeckux BeanuuH (OB).
U3MEPEHU. Knaccudukanuu Bua0B U3MEpEeHH, METOJIOB U
cpenctB uamepenuii (CH). OCHOBHBbIE METPOJIOTHYE-
ckue xapaktepuctuku CH. OCHOBBI T€O-pHUH MTOTPEILI-
Hocter. Kimaccudukarus norpemnocteid. [Ipasumia
CyMMUpOBaHus norpemHocTei. [IpaBuna npeacras-
JIEHUS pe-3ybTaTa U3MEPEHUS.
Hroro
2 O6paboTka pe3ynbraToB | O0paboTKa pe3yIbTaTOB MPSIMBIX OJTHOKPATHBIX TE€X- OIIK-1
U3MEPECHUM. HUYECKUX u3MepeHuil. HopmupoBanue 0CHOBHOU U
nonoaHuTENbHOU norpemuocteit CU. O6paboTka pe-
3yJAbTAaTOB KOCBEHHBIX U3MepeHuil. O6padoTka pe-
3yJIbTATOB MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHUM.
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Htoro

3 OCHOBBI
METPOJIOTHYECKOTO
o0ecIieueHus.

OcCHOBHBIE TOHSTHS U 33]]a41 METPOJIOTHYECKOTO
obecnieuenus. OCHOBHBIE TOJIOKeHHUs 3aKkoHa PD «O06
o0ecrevyeHnr eIMHCTBA N3MepeHuin». Cucrema Boc-
npousBeneHus equaul OB u nepenaun ux pasmepa
BCEM CpEJICTBAM U3MEPEHUM. DTAJIIOHBI, BUIbI ATAJI0-
HOB. [ToBepka u kanubpoBka CH. [ToBepouHbie CXeMBbI
Y METOJMKH NOBEPKU. [ 0CynapCcTBEHHBIN METPOJIOTH-
YECKUU HA30p.

HUroro

OIIK-1

4 OcHOBBI
CTaHJAPTH3AIHUA U
cepTU(UKaLUY.

OcHoBHble non0keHus 3aKk0Ha PP «O TexHnueckom
perynupoBanuny. OCHOBHbIE IOHATHUS CTaHAAPTHU3A-
uuu. [IpuHnune! u nenu cragaaptusanuu. Hanumo-
HaJbHasl U MeXAyHapoaHas ctanaaptusanus. Hopma-
THUBHBIE IOKYMEHTHI 110 cTaHaapTusanuu. Ceptuduka-
uust. Lenu, npuHuune! U GOopMBbl MOITBEPKICHUS CO-
otBeTcTBUA. CucteMsl ceprudukanyu. Cxemsl cepTu-
¢bukanuy.

HUroro

OIIK-1

5 Metogpl U cpeacTBa
U3MepeHus PU3MIECKUX
BEJIMYMH. ABTOMATH3AIIHS
U3MEPECHUM.

O0600111eHHbIE CTPYKTYPHBIE CXEMbI U3MEPUTEIBHBIX
npu6o-poB. [Ipuanuner nocrpoenus uudposbix CH.
MeToab! 1 cpeni-CTBa U3MEPEHUS HANPSHKEHUS, TOKA U
MoiHocTH. M3Mepenune napamerpos nenei. Mccieno-
BaHue ¢popmsl curnana. Ocuuuio-rpadpudyeckue u3me-
penus. 3mepenne 4acToThl, THTEPBAJIOB BPEMEHU U
(azoBoro casura. ABToMaTu3anus u3mepeHui. 1n-
(hOpMaIMOHHO-U3MEPUTEIBHBIE CHCTEMBI.

Hroro

18

OIIK-1

Hroro 3a cemectp

36

5.3. Pa3nenbl AUCHUILUIMHBI U MEKIMCIUIIIMHAPHBIE CBSI3H ¢ 00ecneYnBalOIMMHM (TPeIblyIIMH)

U o0ecneynBaeMbIMU (NOCJISAYOMIUMHU) TUCHUATIIMHAMHA

Paznenbl quctuIIMHBl ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
obecrneynBaeMbIMH (ITOCIEAYIOMIMMHI) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI 1 MEKIMCIUTUIMHAPHBIC CBS3U

HanmeHnoBaHue JUCHUILIAH

Ne pa3nenoB qaHHOW MUCIMIUIAHEL, 1711 KOTOPBIX
HE00XOMMO H3yUeHHEe 00ECTICUNBAIOIUX U

00ecIeYnBaeMbIX JUCHUITIINH

1 2 3 4 5
[IpeamecTByromMe TUCITUATITAHBI
1 Bricmias matemaTuka + +
2 ®dusuka + +

[Tocnenyromue TUCIUITITUHBI

1 Haﬂe)KHOCTI) TEXHHUYCCKUX CUCTEM U TCX-

(I'TI03)

" + + + + +
HOTE€HHBIN PUCK
2 DKCIEpUMEHTAJIbHBIE UCCIIEI0BAHUS U CTa-
TUCTHYECKast 00paboTKa Pe3yJbTaTOB + + + + +
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5.4. CooTBeTCTBHE KOMIIETEHIUIi, (POPMHUPYeMBbIX NPU U3YYeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CooTBeTCTBHE KOMITCTCHIMH, (OPMUPYEMBIX INPH W3YyYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

TN

§ Bunnl zansatuit

= .

5 = © 1)

5 y & 8 g DopMbI KOHTPOJIS

= > .

s = < © c%

S = = O

4 =

OIIK-1 + + + + Kontponsnas pabota, Jk3a-

MeH, OtueT no nadopaTop-
HOM pabote, Onpoc Ha 3aHs-
Tusx, Tect

6. UnTepakTBHBIE MeTOABI M (OPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeaeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paToOpHBIX padboT

v\ CA
= 2 E
3 s 5
2 25
HazBanus paznenos HaunmenoBanue mabopatopHbIX padoT zF &5
& 2 S
X 8 2
a e g
= S}
5 cemecTp
3 OcHOBBI [ToBepka cpeACTB U3MEpPEHUI 4 OIIK-1
METPOJIOTHYECKOTO Wroro 4
o0ecrnieveHusl.
5 Metozpl 1 cpencTBa [IpuMeHeHue 3MeKTPOHHOTO ocImutorpada s uc- 4 OIIK-1
M3MepeHHs] PU3NIECKUX | CIIEAOBAaHUS IIEKTPHUUECKUX CUTHAJIOB.
BEJIMYMH. ABTOMAaTH3aAIIH N
el ABTOMaTH3AIl N3mepenne mapaMeTpoB JIEKTPUUECKUX HIETICH pe3o- 4
M3MCPCHHH. HAHCHBIMU METOAAMH.
N3mepenne conpoTUBIIEHUH Ha IOCTOSSHHOM TOKE.
HccnenoBanne BOIBTMETPA C BPEMSI-UMITYIHCHBIM
npeoOpazoBaHUEM
Hroro 16
Hroro 3a cemectp 20
8. [IpakTHYeckue 3aHATHSA (CEMHUHAPBHI)
HanMeHoBaH#e MPaKTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEICHO B Tabmmie 8. 1.
Tabmuna 8.1 — HamMmeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 =
2 = =
< > 5
Haspanus paznenon HaumeHoBaHue MpakTHUECKHUX 3aHATUI (CEMHHAPOB) 3" &5
: 2 =
> o =
a o g
~ S
5 cemecTp
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1 OcHoBbl MeTposiorun. | Metoabl u3mepeHuil. Metoaudeckue cucremMaTiye- 2 OI1IK-1
[Torpemnoctu CKHeE IIOIPEIIHOCTU. BBeieHne nonpasoxk.
U3MEpPEHHH. Wroro 2
2 O6paboTka pe3ynbraToB | [IpaBuna cymmupoBanus norpemnrHocteit. [lorpemHo- OIIK-1
N3MEPEHU. CTH CpeCcTB u3Mepenuil. O6paboTka pe3ylbTaToB

MIPSAMBIX OJHOKPATHBIX M3MepeHn. CirydaiiHble 110-

rpemHocTi. OOpaboTKa pe3yabTaTOB MHOTOKPATHBIX

PaBHOTOUHBIX U3MepeHnit.O0paboTKa pe3ynbTaToB

KOCBEHHBIX U3MEPEHUH.

Hroro 8
3 OcHOBBI Cdepst 'POEU, dpopmsl 'POEU. N'ocynapcTBeHHBII 1 OIIK-1
METPOJIOTHYECKOT0 METPOJIOTHUECKUIN HaJ130D.
o0ecrnieveHusl. Hroro 1
4 OcHOBBI OcCHOBBI CTaHAPTU3ALMH U TOJTBEPKICHHS COOTBET- 1 OIIK-1
CTaHJapTU3ALIH U CTBUSL.
cepTH(UKaLUu. Vroro
5 Metozpl 1 cpencTBa [udposeie usmeputensubie mpudopsl.Iudpossie 3a- 4 OIIK-1
u3MepeHus pU3MYecCKuX | MOMUHAIOIINE OCHMIIIOrpadbl, aHATH3ATOPHI CIIEKTPA.
BEJINYMH. UABTOMaTI/ISaHI/I}I Wroro 4
MU3MEPEHUH.
Hroro 3a cemectp 16

9. CamocrosiTesibHasi padora
Bunasl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN
3 @]
2 z E
3 =
) O =
Bunnr camocTosTeILHON & > 0O
HasBanus pasnenos 2 &5 @OopMBI KOHTPOJIA
paboThI B s 2
=3 =
a e g
= S}
5 cemecTp
1 OcHoBbl MeTponiorun. | [loaroroBka K nmpakTuyie- 2 |OIIK-1 Onpoc Ha 3aHaTusx, Tecrt,
[Torpemnoctu CKHM 3aHSTUSAM, CEMHHA- DK3aMeH
U3MEPEHU. pam
[IpopaboTka TeKIHOHHOTO 2
MaTepuaita
HUtoro 4
2 O6paboTka pesynbraToB |[ToaroroBka k mpakTuye- OIIK-1 KonTpomnpHas pabdora,
WU3MEPEHUN. CKHMM 3aHSTUSM, CCMHHA- Ompoc Ha 3ansTusx, Tecr,
pam DK3amMeH
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Htoro 4
3 OcHOBBI IToaroroBka K npaxkTu4e- OIIK-1 Omnpoc Ha 3aHsaTHAX, OT-
METPOJIOTUYECKOTO CKUM 3aHATHUSAM, CEMUHA- 4eT 1o 1abopaTopHoil pa-
obOecreyeHus. pam oore, Tect, Dxk3aMeH
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[TpopaboTka JIEKITMOHHOTO 2

Matepuana

OdopmiieHre 0TIETOB TIO 2

naboparopHbeIM paboTam

Hroro
4 OcHOBBI [ToaroroBka K npaxkTu4e- OIIK-1 Omnpoc Ha 3ansTHsX, Tecr,
CTaHAapTU3AINH U CKUM 3aHSATHUSAM, CEMUHA- DK3aMeH
cepTu(UKaLNU. pam

[TpopaboTka JIEKIIMOHHOTO 2

MaTepuana

UTtoro 4
5 Meronel 1 cpeacTsa IToaroroBka K mpaxkTuye- OIIK-1 Omnpoc Ha 3aHsaTHAX, OT-
M3MepeHHst PU3NMUECKUX | CKUM 3aHSTHIM, CEMUHA- 4eT 1o JabopaTopHOi pa-
BEIMYMH. ABTOMATH3AlUS | paM 6ote, Tect, Dx3ameH
HU3MEPEHUM.

3Mepe [IpopaboTka JIeKIIHOHHOTO 5

MaTepuana

OdopmiteHre 0TIETOB 1O 2

JabopaTOpHBIM paboTam

OdopmiieHre 0TYETOB TIO 2

naboparopHbeIM paboTam

OdopmieHre 0TYETOB 10 2

nabopaTopHBIM paboTam

OdopmieHre 0TYETOB 10 2

nabopaTOpHBIM paboTam

Uroro 18
Hroro 3a cemectp 36

IToxroroBka m cimada dK3a- 36 OK3aMeH

MeHa
Hroro 72

10. KypcoBas pa6orta (IIpoeKT)
He npenycmorpeno PVYIIL.

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

11.1. baajbHble OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI

Tabmuua 11.1 — baniapHbIe OLIGHKH JUIsI JIEMEHTOB KOHTPOJISI

. N MaxkcuMabHBII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbBHOCTH mexnay 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| CeMecTpa
5 cemecTp
Kontponrshas padorta 10 10 10 30
Ormpoc Ha 3aHATUAX 5 5 5 15
Otuet no nmabopaTopHOii 10 15 25
pabote
Hroro makcumyM 3a nepu- 15 25 30 70
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on

DK3aMeH 30

Hapacraromum ntorom 15 40 70 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MIPE/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJIbHBIE TOUKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiule
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

Urorosas cymma 6aiisos,

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

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)

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

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ———
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTEIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa

1. Merposorus u paauonsmepenus : YueOHuk st By3oB / B. . Hedenos [u np.] ; pexn. : B. W.
Hedenos. - 2-e usa., nepepad. - M. : Bricias mkona, 2006. - 525 ¢. (Hanuuue B 6udanotexke TYCVYP - 48
9K3.)

2. Oruanko B.®. Merponorus, crangaptuzanus u ceprudukanus: Yued. nocooue. — Tomck:
ToMckuil MEXBY30BCKUN LIEHTP AUCTAHIMOHHOTO oOpaszoBanus, 2010. — 208c. (Hanuuue B OUOIMOTEKE
TYCVYP - 62 5k3.)

3. Merposorus u paauousmepenus : YuebHoe nocobue it By3oB / b. B. J[BopsmmH. - M. :
Academia, 2005. - 296[8] c. : wi., Tadxn. - (Beicmee npodeccuonansuoe oopaszoBanue. PagnosnekTponu-
Ka). - bubmumorp.: c. 294. (nanuuue B Oubnuoreke TYCVYP - 30 3k3.)

12.2. lonostHUTEILHAS JIATEPATYpa

1. DOpacrtoB 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. Jleemmna E.C., HoBunikwuii I1.B. Dnektpuueckue uaMepeHus: GU3HNUESCKUX BEIUYUH (M3MEPH-
TesbHbIe IpeoOpazoBatenu) — JI.: Dnexkrpoaromuzaar, 1983.-320 c.. (manuuue B 6ubmmorexke TYCYP - 15
9K3.)

3. H3smepenue snekTpuueckux u Hesnekrpuueckux Benuumu/ [lon pen. H.H.Epruxuea. — M.:
Dueproarommu3aar, 1990. -349 c. (mHanmuuue B 6ubmuoreke TYCVYP - 32 2k3.)

4. Mertpomnorus, cTaHIapTU3AIUs, CepTUPUKALMS U AIIEKTPOM3MEPUTEIbHAS TEXHUKA: YueOHoe
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nocobue/ K.K. Kum, I"'H. Anucumos, B.1O. bap6aposuy, b.5. JIutBunos. — CIIb.: ITurep, 2006. — 368 c.:
ni. (Hamnuue B onbamoreke TYCVYP - 50 9k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus
1. Otyanko B.®. YuebHo-MeToqMYeCKuil KOMILIEKT (yueOHbIE METOAUYECKUE TOCOOHS 110 TPaK-
TUYECKHM 3aHATHSAM, TI0 CAMOCTOSITEIBHON paboTe CTYJICHTOB, IO JIAOOPATOPHBIM PadOTaMm) IO JAMCIHU-
mwmHe WTuJl . —  Tomck:  2012.  [OnexkrtponHbii  pecypc] -  Pexum  pocryna:
http://new.kcup.tusur.ru/library/umk-metrologija-standartizacija-i-sertifikacija-fet, —gara  oOpamieHus:
09.05.2018.

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS 1JIs1 JIMI ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJUI0B

Y4eOHO-MeToqMUeCKrne MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJIHMJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHUst:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTeJbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. OOpa3zoBarenpHblii moptan yauBepcuteta (http:/lib/tusur.ru, http://edu/tusur.ru), snexkrpoH-
HbIe HH(POPMaIIMOHHO-CTIpaBovYHbIe pecypchl Kadenpsr KCYII

13. MaTtepuajibHO-TEXHUYECKOe o0ecneyeHue TMCIUIUVINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIJIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITUUYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbo. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMS, 00eCIeunBaroIIie TeMaTHYeCKUe Uil -
JIIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHEI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPAMMHOE o0ecredyeHne Ui NPAKTHYeCKUX 3aHATHI
JlaGoparopusi METPOJIOTUN U U3MEPUTEITHHON TEXHUKU
yueOHas ayuTOpHs IS TPOBEICHHS 3aHATHI MPAKTUIECKOTO THTIA
634034, Tomckas obnactsb, . Tomck, Bepmnuna ynuia, n. 74, 212 ayn.
Onwucanue uMeronierocs 000pyI0BaHuUs:
- Ocmwmnorpad ananoroBsiid pupmsl INSTEK (4 mT.);
- Ocitorpad uugposoit INSTEK;
- I'eneparop curnanoB tuna '3 (2 mrt.);
- 'enepatop curnanos tuna I'S (5 mrt.);
- Hactoromep nudponoit U3-34;
- MumnuBonsT™MeTp B3-38 (2 wt.);
- U3meputens noopotHocT E9-4;
- Usmepurens nodpotHoctu E4-4;
- Usmeputens E12-1(A);
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- 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 mit.);

- Bonetmetp cepun M (6 mit.);

- MlcTOYHMK TUTaHUS MOCTOSTHHOTO TOKA (5 IIT.);

- MlcTOUHUK NUTAaHUS MTOCTOSHHOTO TOKA MPOTpaMMHUpPYeMBbIif (2 mT.);
- Marasus conpotuBiieHni (3 mir.);

- ['anbBaHOMETD;

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

- ®azometp cepuu D2 (4 mr.);

- 'eneparop-uyacroromep AHP-1001;

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

- Jlenurens Hanpsixenus JJH-1;

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHoOe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOe M IPOrPaMMHoe odecriedeHne J1JIs J1adopaToOpHbIX padoT
JlaGopatopusi METPOJIOTUU U U3MEPUTEIbHON TEXHUKU
yueOHas ayUuTopus Ui IPOBEACHUS 3aHATHI MPAKTUUYECKOIo THIIa
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 212 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- Ocunorpad ananorossiit pupmsl INSTEK (4 mmit.);
- Ocummnorpad nudposoit INSTEK;
- I'eneparop curnaznos tuna ['3 (2 mrt.);
- 'enepatop curnanos tuna I'S (5 wrt.);
- Yactotomep uudponoii U3-34;
- MunnuBonst™metp B3-38 (2 wt.);
- Usmepurens nodpotHoctu E9-4;
- Usmepurens nodporHoctu E4-4;
- Usmeputens E12-1(A);
- U3mepurens E12-1;
- Hactoromep Y3-44 (4 wr.);
- Usmeputens RLC (2 mT.);
- U3mepurens E7-21;
- AMniepmetp-BoabT™MeTp-ommeTp ABO-5M (3 wt.);
- Moct P329 (2 mit.);
- Boastmetp cepun M (6 mit.);
- lcTOUHUK NUTaHUS MOCTOSHHOTO TOKa (5 IIT.);
- McTouHMK TUTaHUs TIOCTOSTHHOTO TOKA MIPOTPAMMHUPYEMBIH (2 IIIT.);
- Marasun conpoTuBieHui (3 mr.);
- ['anibBaHOMETD;
- Boastmerp @-204/1 (B makere, 2 mT.);
- ®azometp cepun D2 (4 mr.);
- 'eneparop-uactotomep AHP-1001;
- [TorentmomeTp II1-63 (3 miT.);
- Henurens nanpsbxenus JAH-1;
- Kommnekr cneunanuzupoBaHHoi yueOHoOI me0enu;
- PaGouee mecTo mpermnoiaBares.
[TporpammHoe obecrieueHue He TpeOyeTcs.
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13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. Meton u3MepeHus, NMPU KOTOPOM Hu3MepsieMas (uznyeckas BEIWYMHA JIOTOJIHSAETCS A0 H3-
BECTHOTO 3HaUEHUs, Ha3bIBaeTcs: 1. muddepeHnnanibHbIi METOI; 2. METOJ] HEMOCPEICTBEHHOMN OIICHKH; 3.
HYJIEBOW METOM; 4. METO AOIIOJHEHUS

2. Kakoe u3 nepeunciaeHHbIX CPEACTB U3MEPEHUS HE OTHOCUTCS K 3JIEMEHTApHBIM: 1. H3MepUTenb -
HBII pubOD; 2. AaT4uK; 3. Habop Mep; 4. CPEACTBO CPAaBHEHUS

3. Amnepmetp umeeT kiacc TouHocTu 0,5. Uemy paBHa OTHOCHUTENBHASI NOTPENTHOCTh U3MEPEHHN
B cepeaune mkansl: 1. 0,5%; 2. 2%; 3. 1%; 4. 4%

4. ITorpemHoCcTh CpEeACTBA U3MEPEHHUS HA3BIBAETCS MYJIBTUIUIMKATUBHOM, €CJIM OHA: |.mponopuuo-
HaJIbHA U3MEPSAEMON BETMUMHE; 2. HE 3aBUCUT OT U3MEPSIEMON BEJIMUNHBI ; 3. yMEHbBILAETCS C YBEIUYEHU -
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€M 3Ha4YeHUs U3MepseMOoi (PU3NUECKON BEIIMYMHBI; 4. COCTOUT U3 HECKOJIIBKUX COCTABIISIOIINX

5. Bo cKONbKO pa3 U3MEHUTCS OTHOCUTENbHAS MOTPEIIHOCTh U3MEPEHUH Tpubopa ¢ MyJIbTHILINKA-
TUBHOU MOTPEIIHOCTbHIO, €CIIM 3HaYeHUE U3MEepsieMOi (pu3ruecKoit BeMMUYUHBI yBETUUUTH B J1Ba pasa: 1. 2;
2.0,5; 3. ge u3menwurcs; 4. 4

6. HeyuTeHHblE OCTaTKM CHUCTEMATHYECKUX IOIPEIIHOCTEN MPHUHSITO CUMUTATh CIy4alHBIMHU BeE-
JUYMHAMU, 3aKOH PACMPEICICHUS KOTOPBIX SBISIETCSA: 1. HOpMalbHBIM; 2. PABHOMEPHBIM; 3. TPEyroJib-
HBIM; 4. SKCIIOHEHIUATIbHBIM

7. Kakast u3 OLIEHOK CJIy4ailHOM BEJTMYMHBI HE OTHOCUTCS K TOUCUHBIM: 1. MaTeMaTH4YECKoe OXkKUaa-
HUE; 2. JOBEPUTEIbHAS BEPOATHOCTD; 3. CPEIHEKBAIpaTUIECKas IOTPEIIHOCTD; 4. TUCHIEPCUS

8. JlomomHWTENbHAsT TOTPEIIHOCTh CPEACTBA HM3MEpPEHUs ompenensercs: 1. 0coOCHHOCTIMHU
KOHCTPYKIMM; 2. 3HaYEHHUEM HU3MepseMol (QHU3MUecKod BEIMUYMHBI; 3. KBajdudukauueil omeparopa; 4.
YCIIOBUSIMU HKCIUTyaTaluu

9. Pactipenenenune CTpiofieHTa HEOOXOAUMO MPUMEHSTH Il 00paOOTKU pe3yIbTaTOB MHOTOKpAT-
HBIX U3MEPEHUS TIPU YUCTIE HKCIIEPUMEHTANIbHBIX JaHHbIX MeHee: 1. 100; 2. 50; 3. 20; 4. 5

10. Pe3ynbTaToOM MHOTOKPATHBIX M3MEPEHMH SIBISETCA: 1. CpelHEE 3HAYEHUE U €ro JOBEPUTEIb-
HBI MHTEpBaJ C YKa3aHUEM JOBEPUTEIbHOW BEPOATHOCTH M KOJIWYECTBA M3MEPEHUM; 2. CpeHee 3Hayue-
HUE C YKa3aHMEM KOJIMYECTBA U3MEPEHHUN; 3. cpeiHee 3HAUEHUE U MOIPELIHOCTD; 4. BCE NIEPEUNCIICHHBIE
BAPUAHTHI

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

12. Kakas maTematuueckasi onepalus o CpaBHEHUIO C APYTUMH MPUBOAUT K 3HAUYUTEIILHOMY yBE-
JUYEHUIO MOTPEIIHOCTH KOCBEHHBIX M3MEPEHUM IO CPABHEHUIO C MOTIPEIIHOCTAMHU HCXOAHBIX U3MEPEH -
HBIX (pU3MYECKUX BEMUYMH: 1. CIIOXKEHHE; 2. yMHOXKEHHUE; 3. BHIYMTAHUE; 4. eNIeHIe

13. U3mepenust GpU3NYECKOM BETUYMHBI, PE3YIbTaT KOTOPHIX OMPEISISETCS MyTeM MPSMBIX W3ME-
peHuil ApYrux GU3NUECKUX BEIMYMH, CBSI3aHHBIX C U3MEPSAEMON U3BECTHON (PYHKIIMOHAIBHOMN 3aBHCUMO -
CTbIO, HA3bIBAIOTCS: 1. MpsiMbIE; 2. KOCBEHHBIE; 3. COBOKYIIHbBIC; 4. COBMECTHBIE

14. CnyyaiiHble TOTPEITHOCTH CYMMHUPYIOTCS ImyTeM: l. anreOpandecKoro CIOoKEHHs TpaHull J10-
BEPUTEIBHBIX HHTEPBAJIOB; 2. TEOMETPUYECKOTO CIIOKEHUS TPAaHULl TOBEPUTEIIbHBIX UHTEPBAJIOB; 3. aJre-
OpanyecKoro CIOKEHHs CPEAHEKBAIPATUUECKUX MOTPEIIHOCTEH; 4. TEOMETPUUYECKOrO CIIOXKEHUS CpeIHe-
KBa/IPaTUYECKHUX NOTPELTHOCTEM;

15. OcHoBHOM 3aaueil METPOJOTHYECKOro obecreueHus SBIgeTcs: 1. Hax30p 3a COCTOSIHUEM
CPE/ICTB M3MEPEHUIA; 2. o0ecriedeHue eTUHCTBA U3MEPEHHH; 3. 00ecTieueHne COXPaHHOCTH ITAIIOHOB (Pu-
3UYECKUX BEIUYHH; 4. pa3paboTKa HOBBIX METOZ0B U3MEPEHHS

16. ATrecTanus cpencTBa U3MEPEHHS MPOU3BOAUTCS B Cilydae, eciiv: 1 .mpeamnonaraeTcsi UCrob-
30BaHUE CPENICTBA U3MEPEHUS B YCIOBUSX, HE NMPEAYCMOTPEHHBIX B MACIOPTE CPEACTBA U3MEPEHUs; 2.
€CTh MOJIO3PEHHUs] B HEUCIIPABHOCTU CPENICTBA U3MEPEHHUS; 3. CPEACTBO M3MEPEHHs HE MOAJICKUT 00s3a-
TEJILHOMY TOCYAapCTBEHHOMY HAJ30DY; 4. CPEICTBO U3MEPEHUsI MPUOBLIO MO0 UMIIOPTY

17. Dranon GpU3NYEeCKON BEIMYUHBI, IPEIHA3HAYCHHBIHN 111 pab0Thl B 0COOBIX yCIIOBUSX, HAa3bIBa-
ercs: 1. rocyaapCcTBeHHBIM; 2. IEPBUYHBIM; 3. BTOPUYHBIM; 4. CTICIIHAIbHBIM

18. Kaxoit Tunt ALIIT obecrieunBaeT HaMOONBIITYIO CKOPOCTh U3MEPEHHUS: 1. MOcIea0BaTeIbHBbIHI; 2.
C BpEeMsI-UMITYJILCHBIM TIPe0Opa3oBaHueM; 3. OCIeA0BaTeIbHO-TIAPAIIICNIbHBIN; 4. TapaieTbHbINH

19. KoaddumuenToM aMIumiTyipl IEPEMEHHOTO HANPsHKCHHST HA3BIBAIOT OTHOIIEHHUE: 1. cpeaHe-
KBa/IPaTUYECKOTO 3HAYECHHSI K CPETHEBBIIPSIMICHHOMY; 2. aMIUIMTYIHOTO 3HAYEHUS K CPEIHEBBIPSMIICH -
HOMY; 3. aMIUIUTYIHOTO 3HAYE€HHUS K CpeTHEMY; 4. aMIUTUTYJHOTO 3HAUYEHUS K CPEIHEKBAIPATHIECKOMY

20. [orpemHOCTh UGPOBBIX CPEACTB U3MEPEHUS SBISETCS: 1. aITUTUBHOM; 2. MyIbTUTUTHKATHB-
HOM; 3. KOMIUIEKCHOM; 4. BCE BApUAHThl HEBEPHbIEC

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
. Knaccugukanus BugoB naMepeHuii.
. Metoap! usmepeHuit Gu3nYecKux BEIUYUH.
. Knmaccuduxkanus cpencts uzmepenuit (CH). Xapakrepuctuku CHU.
. Kimaccudukanust morpemnHocTe.
. Cucrematnueckue MorpemHocTy, OOHapyKEHUE, METO bl UCKITFOUCHHUS.
. CityuaiiHple MOTPeIIHOCTH. 3aKOHBI pacHpe/iesIeHuUs, TOUEUHbIE OLIEHKH.
. OLICHKHM YHMCIIOBBIX XapaKTEPUCTHK CIy4ailHbIX norpemHocTe. OnpeneneHue rpaHul J0BEpH -
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TEJILHOTO MHTEPBAJIA CIy4alHbIX [IOIPEIIHOCTEN.

8. [TorpemHoCTH CpeaCTB U3MEpEHUid, nX HopmupoBanue. Kiaccel Tounoctu CH.

9. Pe3ynbTatr ¥ OrpeIHOCTH KOCBEHHBIX U3MEPEHU.

10. O6paboTKa pe3yabTaTOB MPSIMBIX MHOTOKPATHBIX PABHOTOYHBIX H3MEPCHHI.

11. IlpaBuna cymMMHpOBaHMsI MOIPEUIHOCTEN (HEMCKIIOUEHHBIE OCTaTKM CHCTEMAaTH-YECKHUX IIO-
TPEIIHOCTEH, ClIydalHbIe TIOTPEITHOCTH U UX COYCTAHHE).

12. IlpaBuna OKpyIJieHUsl MOTPEIIHOCTH U 3allUCH pe3yibTraTa u3MepeHus. Popmbl Mpen-cTabiie-
HUSI pe3yJbTATOB U3MEPEHUHN C yYETOM MOTPEITHOCTEH.

13. ObecrnieueHre eTMHCTBA M TOYHOCTH M3MepeHuid. OCHOBHBIEC MOJIOKeHUs 3akoHa PP «O6
o0ecreyeHny eIMHCTBA U3MEPEHUI».

14. TocynapcTBeHHas cuctema obecrnieueHus equHcTBa usmepenuit (I'CH).

15. TIonsarue metponoruyeckoro obecneuenus (MO). [IpaBoBbie, OpraHu3alMOHHbIC, HA-yYHBIE U
TexHu4yeckue ocHoBbl MO.

16. Bunbr u cogepxxanue padbotr mo MO. OyHknuu (enepanbHOr0 areHTCTBa MO METPOJIO-THH,
crapmapTuzanuu u ceprudukanyu (Poccranmapra).

17. l'ocynapCTBEHHBIM METPOJIOTMUECKUN KOHTPOJIb.

18. ATrecTanus, HoBepKa U KAIMOPOBKA CPEJICTB U3MEPEHUSI.

19. DTanoHsl 1 MOBEPOYHBIE CXEMBI

20. llenu y npuHIUIBI CTAHAAPTU3ALMH.

21. Buapl u METOMBI CTaHAAPTUZALIAH.

22. Kareropuu u BUbl CTaHIapTOB

23. TexHU4YEeCKHE U OPTaHU3AIMOHHBIC OCHOBBI, IIEJIN 1 33J1a4H CePTU(UKAITIH.

24. Bunsl ceprudukanuu. Oco0eHHOCTH cepTU(UKAIIUH CI0XKHBIX TEXHUYECKUX CHCTEM.

25. Cxembl ceptudukanum

26. DnekTpo-MexaHn4Yeckre MpUOOpbl HEMOCPEACTBEHHOTro orcuera. OOIMe yepThl, IpeumyIie-
CTBa M HEJJOCTATKU

27. Buapsl u3aMepsieMbIX HanpspkeHui. X B3aMMOCBSI3b.

28. KoMrieHcaTop MOCTOSSHHOTO TOKA.

29. DneKTpOHHBIE aHAJIOTOBBIE BOJITMETpPHI. O0IIME CXEMBI, IPEUMYIIIECTBA U HEAOCTATKH.

30. JleTexkTop aMIUIUTYAHOTO 3HAUEHUS C MapajlieIbHBIM BKIIOYEHHEM oA (C 3aKpPBITHIM BXO-
JIOM).

31. HTerpanbHblii IETEKTOP aMIUIMTYIHOTO 3HAYECHUS.

32. JIeTekTop CpeIHEKBAAPATUUECKOrO 3HAUCHHUS.

33. JIeTeKTop CpEeIHEBBINPSMICHHOTO 3HAYCHUS. TepMO3IeKTpUIeCcKoe MpeoOdpa3oBaHUE CpeIHe-
KBaJIpaTU4E€CKOr0 3HAUEHUSI.

34. O6mue cBeneHus o HUGPOBHIX BOJIBTMETPAX — TUIIOBBIE CTPYKTYpPBI, IPEUMYIIECTBA U He-
JIOCTATKH, TUIIOBOM KJIacC TOYHOCTH.

35. lludpoBoii BOIBTMETP MOPA3PSAHOTO YPABHOBEIITHBAHUS

36. LludppoBoii BOIBTMETP C BPEMI-UMIYIILCHBIM IPE0Opa30BaHUEM

37. lludpoBoii BOIBTMETP C ABOMHBIM UHTETPUPOBAHUEM

38. Ludpo-ananorosslii mpeodpazoBareb

39. AnanoroBo-1udpoBoit mpeodpa3zoBaTesb MOCIEA0BATETHLHOTO ISHCTBHS

40. AnanoroBo-1inpoBoit mpeodpazoBaTens NapauIeTbHOTO JSHCTBHS

41. AnanmoroBo-i¢poBoii mpeoOpazoBaTeib KOMOMHUPOBAHHOTO JEHCTBUS

42. U3mepenue Toka.

43. O6mme cBenenus o6 ocimuiorpadax — kiaccudukaius, TUIOBbIE METPOJOTUYECKHUE Xa-paK-
TEPUCTUKH, IPUMEHEHHUE.

44. CtpyKTypa yHUBEpCAILHOTO ocHuiorpada.

45. CKOpOCTHBIE M CTPOOOCKOMUYECKHUE OCIMILIOTPaQbI.

46. lludpospie 1 KOMOMHUPOBAHHBIE OCIIUILIOTPAQHI.

47. IIpuGops! nuckpetHoro cyeta. OCHOBHBIE METPOJIOTHUECKUE XapakTepucTUKU. OOnacTu npu-
MEHEHMUSI.

48. I3MepeHne akTUBHBIX CONPOTHUBIIEHU KOCBEHHBIM METOJIOM.

49. 3mepeHune akTUBHBIX COMPOTUBJICHUH MOCTOBBIM METOJIOM.
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50. M3mepeHne peakTUBHBIX 1apaMETPOB PE30HAHCHBIM METOJIOM.
51. 3MepeHne peakTUBHBIX MAPAMETPOB METOAOM JTUCKPETHOTO CUETA.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

OcCHOBHBIE MOHATHSA, TEPMUHBI U OlpeneneHuss Merpojoruu. Cucrema eauHul] (GU3NYECKUX Be-
mnuuH (OB). Knaccudukanuu BUg0oB nu3MepeHuit, MeTo1oB u cpeacts usmepenuit (CHU). OcHoBHbIEe MeT-
ponoruyeckue xapakrepuctuku CHU. OcHoBbl Teopuu norpemHocteil. Knaccudukanus norpemHoctei.
IIpaBuna cymMmmupoBaHus norpemHocTed. [lpaBuna npeacrasieHus pe3yabTaTa U3MEPEHHUS.

O06paboTka pe3y/nbTaToOB MPSIMBIX OJHOKPATHBIX TEXHUUECKUX HU3MepeHuil. HopmupoBaHue ocHOB-
HOU 1 gonoHuTenbHOM orpentHoctet CHU. O6paboTka pe3yapTaToB KOCBEHHBIX H3MepeHuii. O0paboTka
pE3yabTaTOB MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHUM.

OcHOBHbBIE MOHATUS U 33JaYl METpoJoruueckoro odecrneueHus. OCHOBHBIE MOJIOKEHHS 3aKOHA
P® «O06 obecnieuennn equHcTBa M3MepeHuit». Cucrema BocnpousseneHus eaunul OB u nepenaun ux
pasMepa BCEM CpeACTBaM M3MEPEHHI. DTalloHBI, BUIBI 3 TAIOHOB. [ToBepka u kanmubposka CH. [ToBepou-
HBIE CXEMbI U METOJMKH NIOBEPKU. | 0OCynapCTBEHHBIN METPOJIIOTHUECKUNA HAA30P.

OcHoBHble nonoxeHus 3akoHa PO «O texHuueckoMm peryaupoBaHun». OCHOBHbIE MOHATHUS CTaH-
naptuzanud. [IpuHmune! u nenu cranaaptusanu. HanuoHanbHas U MeXIyHapoAHas CTaHAApTU3aLMsL.
HopmatuBHble 1OKyMeHThI o ctanfaptusauuu. Ceprudukanus. Lenn, npuHuunel 1 GopMbl NOATBEp-
x7eHus: coorBeTcTBUA. Cuctemsl ceptuukanuu. CxeMmsl cepTUhUKALHH.

O000111eHHbIE CTPYKTYPHBIE CXEMbI U3MEPUTEIbHBIX MPUOOPOB. [TpuHIMIIBEI MOCTpOoeHus nudpo-
BbIX CH. MeToap! 1 cpen-cTBa U3MEpPEHHs HAaPsKEHUs, TOKA M MOIHOCTH. V3MepeHne napameTpos Lie-
net. ViccnenoBanue gopmer curana. Ocuuuiorpadguaeckue namMepenus. Msmepenue 4acToTbl, MHTEpPBa-
JIOB BpEeMEHH U (a30BOro cBura. ABromarusanus usmMepenuit. MupopMaioHHO-U3MepUTEIbHbBIE CUCTE -
MBI

14.1.4. TeMbl KOHTPOJILHBIX Pa0dOT
1). IlorpemHocTy cpecTB U3MEPEHU.
2). City4aitHbIe MOTPEITHOCTH
3). O6paboTKa pe3ynbTaTOB MHOTOKPATHBIX PAaBHOTOYHBIX H3MEPEHHIA.
4). O6paboTKa KOCBEHHBIX U3MEPEHUH.

14.1.5. Tembl 1a60paTopHbIX padoT
[TpuMeHeHre IeKTPOHHOTO ocHuuTorpada s UCCIeT0BaHUs dIEKTPHUSCKUX CUTHATIOB.
N3mepeHne napaMeTpoB IEKTPUUYECKUX LIETIEW PE30HAHCHBIMU METOIaMHU.
N3mepenne conpoTUBIEHUN HA TOCTOSSHHOM TOKE.
HccnenoBanne BOJBTMETPA C BPEMS-UMITYJILCHBIM TTpeo0pa3oBaHuEeM
[ToBepka cpencTB u3mMepeHuit

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM IS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHalIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTAMU
310POBbsl U UHBAIUIOB

Kareropuu Bupl 1OIOTHUTENBHBIX OLIEHOYHBIX @DopMbI KOHTPOJISI U OLICHKHU
o0yJaronuxcs MaTepuaoB pe3yabTaToOB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE Pa0OTHI

C napyeHusMu
ciryxa

[TpenmyiiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecesioBaHue 10 BONpocaM K 3a4eTy, | [IpenMylnecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC IO TEPMHUHAM (MHIUBUYaJIbHO)
C napyumeHusMu Pemenne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBEHHO AMCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITENIbHbIE PaOOTHI, BONPOCHI K METOlaMH
anmnapara 3a4eTy
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C OTpaHUYCHUAMMU I10 TCCTBI, INHMCHbMCHHBIC CaMOCTOATCIBHBIC HpeI/IMYH_IeCTBeHHO IIPpOBCpPKa
O6HI€M€I[I/IIII/IHCKI/IM pa60TI)I, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA U3 COCTOSAHUSA
INOKa3aHUsAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

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

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

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

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

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

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

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

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

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

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