OD71.pI,
Y./ 4
¥ 74

MUHUCTEPCTBO OBPA30OBAHUMSA U HAVKU PO
DenepanbHOE rocyaapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOE YIPEKAEHHE BBICIIETO
npodeccroHaNTBEHOro 00pa3oBaHUs
«TOMCKMM I'OCYTAPCTBEHHBII YHUBEPCUTET CUCTEM VIIPABJIEHUS U
PAZTMOSJIEKTPOHUKM» (TYCVYP)

< YTBEPXKJIAIO
Hpopelcr,of)"ho yueGHoii paGoTe

/AR IL.E.Tposin
b OF 2016r.

PABOYAS ITIPOTPAMMA YYEBHOM JACIUILIAHBI
METPOJIOI'USA CTAHAAPTU3AIIUA U CEPTU®HUKAIINA

YpoBeHb 0cHOBHO# 00pa3oBaTe/IbHOM MporpaMmbl  GakaaBpHat
Hanpasaenne noaroroBkm 09.03.01 «MiHpopMaTHKa ¥ BEMUCTHTEIEHAS TEXHAKA»
Ipoduas (crennanbHOCTs) «CHCTEMBI aBTOMATH3HPOBAaHHOTO IPOEKTHPOBAHHUS)
®opma obydeHuss o4Has
®axyasTer PBC
Kapeapa KCVYII
Kypc BTOpOit CemecTp 4eTBEpTHIi
v 2015
2014
Yu4eOnbiii ni1ad Habopa 2013 roaa 1 nocjaeAyOMMX J€T.

Pacnpenenenne pabodero BpemMeHu:

- .
Ne ~ Buabl yue6Hol paboThi g g E E
§ |#® | &
1. | Jlexuun 30 30 4acoB
2. | JlabopaTopHble paGoThI 42 42 4acoB
3. | IIpaKkTHYecKHe 3aHATHS - - 4acoB
4. | Bcero ayauTOpHbIX 3aHATHIH 72 72 4acoB
5. | CamocTosiTesibHasi paGoTa CTYAEHTOB 72 72 4acoB
6. | Beero (6e3 sx3aMeHa) 144 144 | yvacoB
7. | Dx3ameHn 36 36 | yacos
8. | Obmas TpyaoeMKocTb 180 180 | yacoB
(B 3a4eTHBIX eIHHHLAX) 5 5 3ET

IK3aMeH — YETBEPTEHIH CeMecTp

Tomck 2016
Q
CornacoeaHa Ha noprane N 8250
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Pabouas nporpammMa cocraBieHa ¢ yueroM TpeboBanuii @enepanbHoro I'ocyaapcTBeHHOro 00-
pa30BaTeIbHOIO CTaHAApTa BRICIIETO NpodeccuonanbHoro odbpazosanus (®I'OC BIIO) tpetsero
IIOKOJIEHHS 110 HalpaBJIeHHIO NoAroToBKH (cnenuanbHocTh) 09.03.01 « HbOopMaTHKa ¥ BBIYKCIIH-
TeJbHAs TEXHHKa», yTBepkaeHHoro 12.01.2016r. Ne5, paccmoTpeHa U yTBepKieHa Ha 3aceJaHuH

Kadenpel « € »  «eaw  2016r., mporokon Ne 7 |
Pa3paboTunk

crapmuii npenojgasatens kad. JCAY M Caxapos M.C.
3aB. kapenpoiit DCAY / Yepenanos O.U.

Pa6ouas nporpamma coriacoBasa ¢ ¢pakyJIsTeToM, MIPOGHIHPYIOLIEi U BBITYCKaKOIIEH Ka-
(benpamu HanpaBJIeHUs MOATOTOBKH (CIEHAILHOCTH).

Jlexan ®BC ‘% ’ Uctureuena E.B.

/3aB. npoduHpyIowmeit ¥ BhITyCKaromei K&Oﬁ KCVII
/\%"(7& ROy — lypeirun FO.A.

DKCIepTsl:

Jouent kad. KCYTI % W Xabubymmna H.1O.

Jouent kag. DCAY W Kapemun A.E.

CornacoeaHa Ha noprane N98250



1. Iesn 1 3212494 JUCHHMILIHHBI:

Heasro qucuummnsl «Metposorus, ctanaaptusanus u cepruduxanus» (MCuC) ssusiercs
o0OydeHHe CTYJEHTOB OCHOBAM METPOJIOTHYECKOT0 00eceYeHUsI M OpraHu3alHOHHO-TEXHUYECKUM
OCHOBaM B cepe TEXHHUYECKHX CPEACTB, CHCTEM, IIPOIIECCOB, 000PY/I0BAHUS H MAaTEPHAJIOB.

OCHOBHBIMH 33Ja4aMH JUCIHUIUTAHBI SBISETCS H3Y4YECHHE TEOPETHIECKUX OCHOB METPOJIO-
T'HH, TI0JIO)KEHUH TEOPHH NMOTPELTHOCTEN U c11ocoO0B 00pabOTKH pe3yIbTaTOB U3MEPEHHH, H3yde-
HHE CHCTeMbI 00ecTieYeH sl €JMHCTBA H3MEPEHHUH, OCHOB CTaHIapTH3AlU! U CePTU(HUKALIHH.

2. MecTto aucuuninHbl B crpykrype OOIL:

JucuurumiHa oTHOCHTCS K 6a30Boi yacTtu npodeccnonansuoro nukia (b1.5.15).

W3y4yeHne QUCUMIUTHHBI OazupyeTcs Ha GyHIaMEeHTaIbHON (HU3NKO-MaTeMaTHYeCKO# MOAro-
TOBKE, Ha 3HAHWH METOJIOB TEOPHH BEPOSTHOCTH, OCHOBHBIX (DM3HYECKHX 3aKOHOB B 00JIACTH 3JIEK-
TPUYECTBA U MarHeTW3Ma H mp. M3ydyaemas QUCHHIUTHHA SBISETCS NPEIIIECTBYIOUICH MPH H3yde-
HHH CTEIHATBHBIX M MPOQUIHPYIONIMX TUCIHUILIMH — TEOPHS ¥ CHCTEMbI YIIPaBJICHHSI, CETH H Telle-
KOMMYHHKAIIMH, aBTOMATH3aIHsI KOHCTPYKTOPCKOTO U TEXHOJIOTHYECKOTO MPOEKTHPOBaHHs, yueh-
HO-HCCJIEI0OBATENIbCKAs U HAyYHO-HCCIIe10BaTeIbCKast pabOTHI.

3. Tpe6oBaHHus K pe3yJIbTATAM OCBOCHHS IHCIHUILIHHbBI:

[Tponecc n3yueHus: AMCUMIUIMHBI HAllpaBieH Ha (GOPMHPOBAHUE CIEAYIOUIMX KOMIIETECHIIMN
BBIITYCKHHKA:
O6mwue nmpodeccnoHaTbHbIE KOMIIETCHIIUH:
OIIK-2 - cnocoOHOCTh OCBaMBaTh METOJMKH HCIIOIb30BaHUS IPOrPAMMHBIX CPEJICTB /ISl PEeIeHUs
IIPaKTHYECKHX 3a7ay;
OIIK-4 - criocoOHOCTH y4acTBOBaTh B HACTPOMKE M HaJaJKe MPOrpaMMHO-aIMapaTHBIX KOMILIEK-
COB;
[TpodeccnonanbHble KOMIETEHIIUH:
[1K-3 - cnocoGHOCTH 0OOCHOBBIBATH NMPUHUMAEMble NPOEKTHHIE pEIleHHs, OCYIIECTBIATh MOCTa-
HOBKY H BBITIOJTHATB KCIIEPUMEHTHI IO IPOBEPKE HX KOPPEKTHOCTH ¥ 3P (HEKTHBHOCTH.

B pe3ynbraTe u3ydeHHs TUCHMILUIMHBI CTYACHT JOJDKEH:
3HATh. OCHOBBI METPOJIOTHH, OCHOBHBIE METO/IbI M CPEJICTBA H3MEPEHHS (PU3HUECKHX BEJIUYHH, OC-
HOBBI CTaHIaPTH3AIMH U CEpPTUDUKAIUH.
YMeTh: NPUMEHSTH METOJIbI U CPEICTBA U3MEPEHHS (PU3MYECKUX BEIIUYHH.
Baaners: MeToaMu 06pabOTKH M OLIEHKU NOTPEITHOCTH PE3yIbTaTOB H3MEPEHHH.

4. O0beM AUCHHMIIMHBI ¥ BUAbI Y4e0HOii paboThI

OOmmas TPYAOECMKOCTh JUCHUILIIMHBI COCTABJISCT 5 3a4eTHBIC €TUHHUIIBL.

Bupn yue6Hoii paboThl T Cemectp
4
AyanTopHble 3aHsiTHS (BCEro) 12 12
B Tom yucre: - -
Jlexuun 30 30
JlaboparopHsie paboTs! (JIP) 42 42
ITpakTrueckue 3anarus (I113)
CamocrosiTe/ibHasi paboTa (Bcero) 72 72
Bua arrecrauum - 3x3aMeH 36 36
O61mas TpyA0eMKOCThb Yac 180 » 180
3auetHsle Enmnunel Tpynoemkoctn 5 5

5. Conepxxanue JTHCHMILIHHBI

CornacoeaHa Ha noprane N‘-’é‘%é’(‘)ﬂﬂT“ﬁ
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HaumeHoBaHue pasaesa AMCLHUILIMHBI 2| 8|8 =(s8 88 n
n/n gggcg SSRGS g TNIeTeHLIHH
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1. | OcHoBbl MeTposioruu. ITorpemHocTy u3mepenui. | 4 | 4 8 16 | OIIK-2, OIIK-4, IIK-3

2. OG6paboTka pe3yIbTaTOB M3MEPEHHI 14 | 28 24 66 | OIIK-2, OITK-4, I1K-3

3. | OCHOBBI METPOJIOTHYECKOT0 0OecneYeH s. 6 |6 28 40 | OIIK-2, OIIK-4, T1K-3

4. | OcHOBbI CTaHIAPTU3ALUU U CEPTH(UKALIUH. 6 |4 12 22 | OIIK-2, OITK-4, I1K-3

T Conepmalme pa3aejioB JTHCHUIIJIHHbI (HO JIeKullﬂM)

Tpy- | Popmu-

Ne | HaumeHoBaHue C no- pyembie

oJiepXKaHKe pa3zesioB

n/n paszenos e€MKO | KoMmrie-

CTb TEHLUH

I. OCHOBBI M€T- OcCHOBHBI€ TIOHATHSA, TEPMUHBI U onpeneneHus Metposoruu. Cuc- | 4uac.) | OIIK-2,
ponoruu. Io- TeMa enHUL puznueckux BennuuH (OB). Knaccudukaimu Buaos OIIK-4,
IPEIIHOCTH . | M3MEpEHHuH, MeTON0B H cpeAcTB usmepenuii (CH). OcHoBHbIE MeTpo- [1K-3
U3MEpPEHHUIA. noruyeckue Xapakrepuctiku CH. OCHOBBI TEOpUH MOTPEIIHOCTEN!.

Knaccudukauunsa norpemHocreii. CucteMaTudeckue U CirydaiiHbie
TIOTPEIIHOCTH, UX OCOOEHHOCTH.

2. | O6pabotka ITpaBuna cymmupoBaHus norpeimHocteii. [IpaBuna npeacraBienus 14 OIIK-2,
pe3yabTaToB pe3yibTaTa U3MEpEHHUsI. OIIK-4,
U3MEpEeHui O6paboTKa pe3y/IbTaTOB NMPAMbIX OJHOKPATHBIX TEXHUYECKHUX M3- [K-3

MepeHuii. HopmupoBanue OCHOBHOM M IONOJHUTENBHON MOTPEIIHO-
creii CH.

O6paboTKa pe3y/IbTaTOB MHOTOKPATHBIX PABHOTOYHBIX H3Mepe-
HUi. MneHTuUKaums 3aK0Ha pacrpeeIeHUsI OTIBITHBIX TaHHBIX.
Kpurepnii [Tupcona. YcrpaHeHne npomMaxos.

O6paboTKa pe3yIbTaTOB KOCBEHHBIX H3MEPEHHUIA.

3. O6ecneueHue [Tonsatne wmetponoruyeckoro obecneuenus (MO). Ilonstue | 6 OI1K-2,
€IMHCTBA MU3- «EIUHCTBO M3MepeHui». OCHOBHblE NONOXKEeHUs 3akoHa PP «O6 OIlK-4,
MepeHuit. Oc- obecneyeHuy eaMHCTBa u3MepeHuit». Cdepbl rocyaapcTBEHHOTO pe- I1K-3
HOBBI METPOJIO- | T'yJupoBaHMsA obecredeHus eauHcTBa m3mepenuii (TPOEHN). O6s3a-

IrH4eCcKOro TeNbHble TpeOOBaHMUSA K M3MEPEHUSIM, CPEICTBAM W3MEpEHHi, MeTo-

obecreueHus . | AMKaM BBINOJHEHHs M3MepeHHH, ennHunaM ®B. Cucrema Bocpous-
BeneHus enunul OB u nepenaun Ux pazMepa BCeM CpeACTBaM H3Me-
peHuil. DTanoHsl, BUAbI 3TanoHOB. [ToBepka u kanubposka CH. Ilo-
BEPOYHbIE CXEMbI ¥ METOIMKH NMOBEPKH. ["0Cy1apcTBEHHBII METPOIIO-
TMYECKUM HAA30D.

4. OCHOBBI CTaH- OcHoBHBbIE NOJI0kKEHUS 3aKoHa PP «O TexHMYEeCKOM perynuposa- | 6 OIIK-2,
JlapTU3aluy U HUM». TexHuueckue pernamenTsl. HaydHble, mpaBoBble, OpraHu3aLu- OIIK-4,
cepTU(UKALUK. | OHHblE OCHOBBI CTaHAApTH3alHU. OCHOBHbIE NOHATHS U ONpPENENICHUS IK-3

B 00711acTH CTaHAapTU3alMKU. Buasl 1 MeTob! craHaapTu3aumu. Busl
HOPMAaTHUBHBIX JOKYMEHTOB MO CTaHAapTH3aLUWH. ['ocynapCTBEHHbIM
KOHTPOJb M Haa30p 3a coOmoaeHWeM TpeOOBaHHMI HOPMaTHBHBIX
JNOKYMEHTOB. MeXTyHapoaHas CTaHAapTU3aLus.

OnpeneneHue MOHATHA «MOATBEPKICHHUE COOTBETCTBUAY. O0s3a-
TeNbHOE ¥ N0OPOBOJIBHOE MOATBEPKAEHHE COOTBETCTBHA. OCHOBHBIE
uenu U 00bekThl cepThduKaunu. CHCTEMBI H CXEMbI CEPTH(HKALIUH.
I[paBuna 1 NOpPANOK NPOBEICHHUS CEPTU(PUKALIUH.

5.3. Pa3znenbl AMCHUILIMHBI H MEKIHCIHIIHHAPHBbIE CBSI3H ¢ 00ecneYHBaIOMMUMH (NpeabIIy-
MHUMH) B o0ecniednBaeMbIMH (MOC/IEAYIOIHMMH) THCHUIIHHAMHE

n/n WX (Mpeablaylux) 1 obecne- | HeOOXOAMMO M3ydeHHe obecreyrBaroIMX (MpeablayInX) H obec-

CornacoeaHa Ha noprane Ne
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J JMCUMILTHH ] 1 | ) | 4
IIpenmecTByomue JTHCIHIIHHBI
1. | ®Pusuka -+ - +
2. Maremaruka - + +
IHocaeayromme 1uCUHNITHHBI
1. | ABToMaru3auus KOHCTPYKTOP- + + +
CKOTO M TEXHOJIOTHYECKOTO
NPOEKTHPOBAHUS
Teopust U cucTeMbl ynpaBaeHUs -+ + +
3. | HayuHo-uccnenoBarenbckas + +
paboTa B ceMecTpe

5.4. CooTBeTCTBHE KOMIIETEHIHIT, (OPMHPYEMBIX NPH H3yYeHHH JUCIHHILIHHBI, H BHI0B 3a-

HATHHA
[Tepeuens koM- Bunasl 3anaTHI DOopMBI KOHTPOIS
neTeHIHH JU [ Jla6 | Tp. [ KP/KI | CPC (mpumeper)

OIIK-2 - B - TecToBBIit KOHTPOJIb, BBITIOJTHEHUE JJaOOPaTOPHBIX
paboT M 3aIMTa 0TYETOB, KOHCIIEKT, IK3aMEH.

OIIK-4 + + + TecToBbIN KOHTPOJIb, BBINIOJHEHHE J1Ja0OPaTOPHBIX
paboT M 3aIMTa OTYETOB, KOHCIEKT, 3K3aMEH.

IK-3 + + + TecToBbIN KOHTPOJIb, BBINOJIHEHHE JJAOOPAaTOPHBIX
paboT M 3aI1MTa 0TYETOB, KOHCIEKT, 3K3aMeH.

JI — nexuus, [1p — npakTHyeckue U ceMUHAPCKHE 3aHATHS (y4eOHBIM IUIAHOM HE MIPEIyCMOTPEHBI),
JIa6 — naGoparopusie pabotsl, KP/KII — kypcoBasi pabota/mpoekT (yueOHBIM ITaHOM He IIpe.y-
cmotpensl), CPC — camocTosiTennbHas paboTa CTyieHTa

6. JJabopaTopHblii npakTHKYM (42 yaca)

Ne | Nepas- Tpy- Komnerenunu
/n | gena HaumeHoBanue n1abopaTopHbIX paboT Io-
JHCLMII- em-
JIMHBI U3 KOCTb
Tabi. 5.1 (yac.)
1. OcBoeHuUe anroputMa o0paboTKH pe3yabTaTOB MPSMbIX OJHO- OI1K-2, OIIK-4, TIK-3
KpaTHbIX u3Mepenuii. (PaboTa ¢ TeXHUYECKUM ONHMCaHUEM NPU-
1.2 60pa M pacdeT NOrpellHOCTH pe3yJibTaTa U3MEPEHU, NOTy4YEH- 4
HOTO B 3aJJaHHBbIX pPaboYyMX YCJIOBHUAX)
2% OcBoeHue anroputMa 006paboTKU pe3ybTaTOB MPSAMbBIX MHO- OI1K-2, OIIK-4, T1K-3
TOKpaTHBIX U3MepeHuil. UneHTudukams 3akoHa pacrpenene- 6
b2 HUs CiTydaiiHoi norpemHocTu. Kpurepwnii ITupcona.
3.2 OcBoeHue anropurMa 06paboTKH pe3ybTaTOB 00bIKHOBEHHBIX 4 | OIIK-2, OIIK-4, TIK-3
: KOCBEHHBIX U3MEPEHHIH
4. H3yueHne MeTOI0B U3MEPEHUS NIEKTPUYECKUX BEJIUYUH (Me- OIlK-2, OINK-4, I1K-3
E2, 3 TOJ HEMOCPEICTBEHHOM OLIEHKU, METOJ CPAaBHEHHUS C MEPOIA, 4
KOCBEHHBII METO)
2.3 [IpuMeHeHHe 37IeKTPOHHOrO ocLLIorpada s UccieioBaHUs 4 | OIIK-2, OIIK-4, ITK-3
S JIEKTPHYECKHX CUIHAJIOB
H3MepeHune napaMeTpoB JIEKTPUYECKHX LIeNeil pe30HaHCHBIM OI1K-2, OITK-4, T1K-3
6. 3. METOJI0M 4
3 W3yuenne ycTpoiicTBa 1 paboThl IM(PPOBOTO BOILTMETpPA Bpe- OIIK-2, OIlK-4, TIK-3
7. Msi- UMITyJIbCHOTO Tpeo0pa3oBaHus 4
3.4 [ToBepka cpeacTB U3MEPEHUH IEKTPUYECKUX BETHUYHH 4 | OIIK-2, OIIK-4, TIK-3
8.
HccnenoBaHue U3MepUTENbHBIX MpeoOpazoBaTeieil HeNeKTPHU- 4 | OIIK-2, OIIK-4, I1K-3
9. 1,2, 3. YEeCKHUX BEJIMYMH B 2JIEKTPUUECKHE (JaTYMKOB) Ha PUMEpE TEH-
30METPUYECKHX JaTYUKOB
10 | 1,2,3 H3mepeHue pazHocTH (a3 4 OITK-2, OIIK-4, I1K-3

7. IpakTH4YecKkHe 3aHATHSA (VIeOHBIM IJIAHOM HE IPEJTyCMOTPEHbI)

CornacoeaHa Ha noprane Ne
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8. CamocTosiTesbHasi paboTa

Ne | Ne pa3ne- TemaTHka caMOCTOSATENLHON paboThI Tpyno- Komneren- | KoHtposs BbI-
n/ | na qucum- (Oemanuzayus) €MKOCTh uuu OK, TIOJIHEHUA pa-
n TUTUHBI U3 (gac.) IK 60TbI
Tabu. 5.1
1. 1 PaboTa Hax KOHCTIEKTOM JieKiuii. CamocTos- 8 OIlIK-2, TecToBbIii on-
TeJIbHOE YriTy0leHHOe H3yyeHne MaTepHuania OIIK-4, pOC, KOHCTEKT
paszena no y4e6HbIM NOCOOUIM I1K-3

2472 Pa6GoTa HaJ KOHCIIEKTOM JIEKLIHIA. 24 OIIK-2, Brinonsenue
CamocrosTenbHOe YriTyOneHHOe U3ydeHHe Ma- OIIK-4, n1abopaTopHBIX
Tepuasa paszeia no yueousim nocobusm. Ilon- IK-3 pabot. OT4eTs
roTOBKa K JJabopaTopHbIM paboTtam, odopmiie- no naboparop-
HHE OTYETOB, MOJArOTOBKA K MX 3allUTe. HbIM paboTam,

UX 3alluTa.

3. |3 Pa6oTa HaJa KOHCIIEKTOM JIEKIIM. 28 OIlIK-2, BrinonHenue
CamocrosTenbHas npopaboTKa MaTepuasoB OIIK-4, nabopaTopHBIX
3akoHa P® «O06 obecneueHny eAMHCTBA U3Me- [K-3 pabot. OT4eTsl
peHuit». [loaroroBka k j1adbopatopHbIM pabo- no naboparop-
TaM, 0()OpMJIEHHE OTYETOB, MOArOTOBKA K MX HbIM paboTam,
3alluTe. UX 3allUTa.

4, 4 Pa6oTa HaJ KOHCTIEKTOM JIEKLIMM. 12 OIIK-2, TecToBblii
CamocrosTenbHas npopaboTka MaTepuaioB OI1K-4, KOHTPOJIb.
3akoHa P® «O TeXHMYECKOM peryJaupoBaHUMY. I1K-3

9. IIpumepHasi TeMaTHKa KYPCOBBIX padoT — KypcoBasi paboTa y4eOHBIM IUTAHOM He TIpe-
JyCMOTpEHa.
10. PeiiTuHroBasi cucremMa Jisi OEHKH yCIIeBAaeMOCTH CTY/I€HTOB
[Tpu M3y4eHUn QUCHMILIMHB] yCTaHABIMBAETCs OaLIbHO-PEHTHHIOBAsI CUCTEMA OLEHKH 3HAHUMN
CTYJIEHTOB B COOTBETCTBUH C «[lonokeHneM o mopsake UCIOIb30BaHUS PEHTHHIOBOM CHCTEMBI IS
OIIEHKH YCIIEBA€MOCTH CTYJAEHTOB» (TpuKa3 pekropa oT 25.02.2010 Ne1902

Tabauna 10.1 bajibHbIe OlleHKH U151 3JIEMEHTOB KOHTPOJIA.

- MaxkcuMaibHbIi MaxkcumanbHblii 6aju1 | MakcuManbHbIH 6as
DOnemMeHThbl yueOHO nesTelb- Bceero 3a
6ann Ha 1-y10 KT ¢ 3a NepUOJ MEXITY 3a nepuon Mexay 2KT
HOCTH ceMecTp
HayaJjla ceMecTpa 1KT u 2KT 1 KOHIIOM ceMecTpa
TecToBbIl KOHTPOJIb 5 5 5 15
JlabopaTopHble paboThI 10 20 20 50
Ok3aMeH 35
HTOoro MakcCMMyM 3a nepuoa: 15 25 25 65
Hapacrawmum uTorom 15 40 65 100
Tabauna 10.2 Ilepecuer 0a/1/10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
Basnibl Ha 1aTy KOHTPOJILHOW TOUKH OueHka
> 90 % oT MakcUMaIbHOM cyMMbl 6aiutoB Ha naty KT 5

Ot 70% no 89% ot makcuManbHO# cymmbl 6ajuioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcuManbHOM cymMMbl 6ayuioB Ha naty KT 3
< 60 % oT MakcuManbHOM cymMMbl 6ayioB Ha naty KT 2

Tabauna 10.3 Ilepecuer cymmbl 62/1710B B TPAAHIIHOHHYI0 H MEKIYHAPOIHYIO OLIEHKY
Hrorosas cymma 6ajsloB, Y4UTHIBAET YCTELIHO

Ouenka (I'OC) 1S Onenka (ECTS)
CIaHHbI} 3K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (OTJIMYHO)
85-89 B (oueHb xopomio)
Flzmponi) 75 -84 C (xopo1o)
(3auTeHo) 70-74
3 (YZ10BNETBOPHUTEINILHO) 65 — 69 DAy meprmisng
(3a4TeHo) 60 - 64 E (nocpeacTBeHHO)

2 (HeyOBJIETBOPUTENBHO),
(He 3aYTeHO)

12. YuebHo-MeToan4YecKoe H HHPOPMAITHOHHOE 00ecreyeHne THCIUILTHHbBI:
CornacoeaHa Ha noprane N9825O
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NMpunoxxeHue K paboueii nporpamme

depepanbHoe rocygapcrseHHoe boaxkeTHoe obpasoBaTeibHOE yupekaeHue Bbiclwero npodec-
CMOHaNbHOro obpasoBaHus

«TOMCKWI rOCYAAPCTBEHHbIA YHUBEPCUTET CUCTEM YNPABNIEHUA U PAOUOINEKTPOHUKMU»
(TYCYP)

../ YTBEPXIAIO
Ipopexrop no yuedHoii padore

J) AN N. E. TposaH
€« » 2016r.

®OH/, OLEEHOYHbIX CPEACTB NO YYEBHOM AUCLUN/IUHE

METPO/10IrnA, CTAHOAPTU3SAUUA U CEPTUPUKALUA

YpoBeHb OCHOBHOM 06pa3oBaTenbHOM nporpammbl  6akanaspuar
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1 BBenenne

®onp oneHounbx cpeactB (POC) saBisiercs npuiiokeHHeM K pabodeil mporpaMme JUCHHUILIA-
HBI H TIPEJCTaBIsIeT cOO0H COBOKYITHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepPHUasIOB (THUIIOBBIE 3a/1a-
yM (3a1aHHs), KOHTPOJIbHBIE PabOTHI, TECTHI U Jp.) U METO/I0B UX MUCIOJIb30BaHUs, NIPEIHA3HAYEHHBIX
JUIS K3MEPEHHsI YPOBHS TOCTH)KEHUS CTYJIEHTOM YCTaHOBJIEHHBIX PE3yJIbTaTOB 00Y4YEHHS.

®OC 1o IUCHMILUIMHE HCIOJIb3YeTCs NPH MPOBEIEHUH TEKYIIEro KOHTPOJSA YCIIEBa€MOCTH H
IIPOMEXXYTOYHON aTTECTAllUU CTY/IEHTOB.

[TepeyeHb 3aKpeIUIEHHBIX 3a JUCIUIUTMHONW KOMIIETEHIIMH pUBeieH B Tabnuue 1.
Ta6auna 1 — [lepeyens 3aKpenJieHHbIX 32 JHCHHIVIHHOH KOMIIeTeH M

Kon DopMyJIHPOBKA KOMIETEeHUHH Irtanbl GopMHPOBaHHS KOMNETEHLUHH
OIIK-2 | CnocoOHOCTh OCBauBaTh METOAMKH HCIIOJIb30Ba-
HHS TIPOTPAMMHBIX CPEACTB JUIA PEIlEeHHs Ipak-
THYECKHX 3a/1ay;

OITK-4 | CnocoGHOCTh y4yacTBOBaTh B HACTPOMKE M Hajal-
K€ MPOrpaMMHO-aNNapaTHbIX KOMILUIEKCOB;

IK-3 Cnoco6HocTh 000CHOBBIBaTh MPUHHUMAEMBbIE IIPO-
€KTHbIE pELIEHNs, OCYLIECTBJIATh MOCTAaHOBKY H
BBINOJIHATH YKCTIIEPUMEHTHI 110 NMPOBEPKE MX KOp-
PEKTHOCTH ¥ 3()(PEKTUBHOCTH.

JloJI7keH 3HaTh. OCHOBbl METPOJIOTMH, OCHOBHbIE
METOIbl M CpeCTBA U3MEPEHUs (PU3NYECKUX BEIH-
YHH, OCHOBbI CTAaHIAPTU3ALHMH U CEPTH(HUKALIMH.
JlokeH yMeTb: NPHMEHATb METOIbl U CPENCTBA
U3MEpPEHUs] (U3UYECKHX BEJIMYMH, T0JIb30BaThCA
HOPMaTHBHO-TEXHHYECKOH NOKyMEHTalMEH.
JosizkeH BJIaaeThb: MeTofaMHu 0OpaboOTKM M OLEH-
KU NOTPELIHOCTH PE3yJIbTaTOB H3MEPEHHUIA.

2 Peasmmsanusa KkoMneTeHIMin
2.1 Komnerennusa OITK-2

OIIK-2: CnocoOHOCTH OcCBaWBaTh METOIMKH HCIIOJIb30BAHUS NPOTPaMMHBIX CPEICTB IS
pelLIeHHs TPaKTHYECKHX 3a1a4.

Jlns  (GOpMHpOBaHHS KOMIIETCHIIMM HEOOXOJMMO OCYIIECTBHTh psil ITaloB. OTallbl
(bOopMHPOBaHHS KOMIIETEHIIHMH, IPUMEHsEMbIE Ul 3TOrO BHJBI 3aHATHH M HCIOJIb3yEMbIe CPEICTBa
OLIEHUBaHMS NPECTaBJICHbI B TabHIe 2.

Tabauua 2— Itansl popMHPOBAHHS KOMIIETEHIIHH H HCIIOJIb3yeMble CPeCTBA OlleHHBAHHS

Cocras 3HaTh Ymerb Baanern
3HaeT OCHOBHBIE Me- Bnaneer MmeToaukamu uc-
VYMeeT NpuUMEHSATh NpOrpamMm-
TOHBl W3MEPEHUs U TMOJIb30BAHUS NIPOrPAMMHBIX
CopnepixaHue 3Ta- Hble cpeiacTBa Misi oOpaboTku
00paboTku pe3ynbTa- cpencTB s 06paboTKH U
nos . pe3yJbTaTOB M3MepeHus Qpusu-
TOB U3MepeHuil dpusu- OLIEHKH NOTPEIIHOCTH pe-
YeCKHUX BEeJTM4IHH Z
YeCKHX BEJINYHH. 3yJTaTOB U3MEPEHHIA.
e Jlexuuy; e JlaGopaTopHsble paboThI;
. ’ e JlaGopaTopHble paboThl; o p ’
Bunbl 3aHsATHI e ['pynnoBbie KOH- e CamocrosTenbHas pabora
CyJIbTally; CTyIEHTOB
e OdopmieHHe OTYETHOCTH U
Hcnoab3yemble e 3amuTta 1a60paTOPHBIX
e Tecr 3amuTa JJabopaTopHbIX paboT;
CpeACTBa OLEHH- pabot
e Dk3aMeH e KOHCIEKT CaMOCTOATENb-
BaHHs . e Dk3aMeH
HOM paboThI

OO6mme XapaKTepHUCTHKH IOKa3aresieli M KPHTEPHEB OLICHHBaHHMS KOMIIETEHIMH Ha BCEX
aTanax npuBe/ieHbl B Tabuue 3.
Tabauna 3 — O0mue xapaKTepUCTHKH NOKa3aTe el 1 KPHTepHeB OLleHHBAHHSA KOMIIETEeHIIHH
1o Tanam

INokasaTesu u
3HaTh Ymernb Bnapers
KpHTepHH
OTtanyHo (Bbico-| OO6nanaer GpakTHIECKUMH U Ob6naznaeT auana3oHoM Konrponupyert paboTty, npo-

e T P S e S s e e S M NPaKTUYECKUX YMEHHUIA, BOJMT OLIEHKY, COBEPILEHCT-
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B IpezieIax U3y4aeMoi
001acTH ¢ NIOHUMaHHEM
rpaHULl IPUMEHUMOCTH

TpeGyeMbIX IS pa3BUTHUS
TBOPYECKHX peLleHHuid, ab-
CTparupoBaHus npobyieM

BYET JIeHUCTBUS pabOThI

Xopowo (6a3o-
Bblii YPOBEeHbB)

obnactu

3HaeT (aKThl, IPUHIHIIBI,
MpOLIECCHI, 00LIME MOHATHS
B Ipefieiax U3y4aeMoii

O6nangaeT 1Mana3oHOM
NPaKTHYECKUX YMEHHMIA,
TpeOyeMBbIX ISl peleHuUs
omnpeneneHHbIX npobieM B
00J1aCTH HCCe0BaHUs

BepeT oTBETCTBEHHOCTD 32
3aBepUICHME 3a/1a4 B HCCJIEN0-
BaHUH, NpUcnocabiuBaeT cBoe
NOBeJIeHUE K 00CTOSTEILCTBAM

B pelIeHUH npobieM

YnoBaerBopu-
TeJIbHO (noporo-
Bblil ypOBeHb)

O6nanaet 6a30BEIMH 00-
LIUMU 3HAHUAMHA

O6nanaeT OCHOBHBIMH
YMEHHAMH, TpeOyeMbIMH
ISl BBITIOJTHEHHS TIPOCTHIX
3a1a4y

Pa6oraer npu npsiMomM Ha-
6moneHun

q)OpMYJ'II/IPOBKa IoKa3arejie u KPUTCPUECB OLICHUBAHUA JaHHOM KOMIIETECHIUHU IIpUBECJICHA B

Tabuie 4.

Tab6auna 4 — [lokazareau u KPHUTEPHH OLICHUBAHHUA KOMIICTCHIMH Ha 3Tanax

IToxa3arTenu u
KPHTepHH

3HaTh

Ymerhb

Bnaners

OT1iin4HO (BbI-
COKHH yPOBEHb)

® AHaJIM3UPYET CBSI-
34 MEX]y pasind-
HBIMHU TIOHATHAMHU
METpPOJIOTHH

© 3HaeT OCHOBHBIE
METOIbl U3MEPEHUs
1 006paboTKH
pe3yJIbTaToB
U3MEpEHUN
¢bu3HyecKux
BEJIMYHUH.

o CBOOOIHO MPUMEHSET METOAUKH
UCIIOJIb30BaHUSA POrPaMMHBIX
cpencTB Ui 06pabOTKH pe3yibTa-
TOB U3MEpEHUs (PU3UUECKUX BEIH-
YUH;

e ['paMOTHO BbIOMpaeT NporpamMm-
HbI€ CPEJICTBA Ul IKCIEPHMEH-
TaJIbHBIX UCTIBITAHUMI, CAMOCTOS-
TEJIbHO NMPOBOIMT U3MEPUTENbHBIN
JKCIIEPUMEHT.

e Jlerko NpuMeHsIeT YCBOECHHbI 1
MaTepuall, B TOM 4HCJIe Ul pele-
HHSl HSTPUBUAIBHBIX U3MEPHUTEIIb-
HBbIX 3a/1a4.

e CnocoGeH pyKOBOIUTH
MEXIUCLIMILIMHAPHOM
KOMaHJOM.

e CB0oOOIHO BazmeeT
METOAMKAaMH UCTIOIb30BaHUS
NpOrpaMMHBIX CPEICTB JUIs
00pabOTKU ¥ OLIEHKHU
NOTPELIHOCTH PE3YJIbTATOB
NPSAMBIX, KOCBEHHBIX U
MHOTOKPATHBIX U3MEPEHHH.
® VBEpPEHHO BlaJIeeT HaBbIKa-
MU U3MEPEHUH pa3IMYHbIX
(U3MYECKUX BEJINYUH.

Xopowo (6a3o-
Bblii YPOBEHb)

’

o [IoHMMaeT CBA3H
MEXIY pa3TuyHbIMU
MOHATUAMHU METPO-
JIOTUH

e lmeeT npencras-
JieHue 00 OCHOBHBIE
METONaX U3MEPEHHUS
¥ 06paboTKH pe-
3yJIbTaTOB U3MEpe-
HUH pU3NIecKuX
BEJINYHH.

o [IpyMeHseT METOIUKH UCTIONB30-
BaHKs NPOrPAMMHBIX CPEICTB IS
00paboTKH pe3yabTaTOB U3MEPEHUA
(U3MYECKUX BEJIUYUH;

® BriGupaet nporpaMMHbIE CpeACT-
Ba Ul 9KCIIEPUMEHTAJIbHBIX HCIIbI-
TaHMM, CAMOCTOATEIHHO MPOBOAUT
U3MEPUTEIILHBIN SKCIIEPUMEHT.

o [IpuMeHseT Noy4eHHbI ypOBEHb
3HaHWi U1 IPOJIOJDKEHUS H3Yy4EHUs
JIUCLMIUTMHBI € LEIbIO TIOBBIIIEHUA
KBTH(PUKALIUN.

e Bnaneer HaBbIKaMHU
U3MEPEHHH pa3INYHBIX
(U3HYECKUX BETMYMH U
CTaHIAapTHBIMU METOAMKAMH
WCTIOJIb30BaHUs IPOTPaMMHBIX
cpeacTB st 06paboTKU U
OLIEHKH NOTPEIIHOCTH
PEe3y/IbTaTOB MPSIMBIX,
KOCBEHHBIX ¥ MHOTOKPATHBIX
HU3MEPEHMMH.

e 3HaeT OCHOBHbIE
TOHATHS
METPOJIOTHH.

e [ToxrorasnuBaeT HEOOXOIUMYIO
6a3y nMpOrpaMMHBIX CPEICTB [UIs

L4 inIMCHﬁCT HaBBbIKH UCIIOJIb~
30BaHUsA NPOrpaMMHBIX

YnoBiersopu-
TeJIbHO (110po- . HPCHCIaBMeT TPORCIISHRN IXCHEPAMEHTOR B0 CpeAcTB uisi 06paboTkH U
roBbIii ypo- CBOH ICUCTBHA IIPH YTBEPXKIACHHOU METOIUKE. OLIEHKH HOI"PCIIII:OCTH pe3yJib-
sens) BBITIOJIHEHHH e [IpyMeHsIET IPOrpaMMHBIE Cpel- TAaTOB M3MEPEHHI B COOTBET-
W3MEpPEHHiA 110 cTBa Ui 00pabOTKH pe3yIbTaToB CTBHH C YCTaHOBJICHHBIMH Me-
yTBEPXKIECHHOM u3MepeHus PU3NYECKHUX BEIUYHH; TOIMKaMH.
METOMIUKE.
2.2 Komnerennus OIIK-4

OIIK-4: CnocoOHOCTh y4YacTBOBaTh B HACTpOHKe M HalaJKe IIPOrpaMMHO-alnapaTHbIX
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4

Jns  popMHpPOBaHHS KOMIIETEHIIMM HEOOXOOMMO OCYIIECTBHTH P OTaloB. ITalbl
(GOpMHpPOBaHHS KOMIETECHIINH, IPUMEHSEMBIE Ul 3TOTO BHJbI 3aHATHH M MCIOJIB3yeMbIE CPEJICTBA
OILICHMBAHHMS MIpeJICTaBJIeHBI B TabuIe 5.

Tabauna 5— Iransl popMHpPOBAHHS KOMIIETEHIIHH H HCII0/Ib3yeMble CPeCcTBA OLlCeHHBAHHA

CocTaB 3HaTh YmMmern Bnaners
3HaeT OCHOBBI METPOJIOTUH, | YMeeT NMpUMEHATb MeTonabl | Braneer oCHOBHBIMH METO-
OCHOBHBIE METOJBI M CPEICTBAa | W CpPeACTBa M3MepeHus ¢u- | JaMu U3MepeHHs pusmude-
Copnepkanue | u3MepeHHs (U3UYECKUX BEIM- | 3MYECKMX BEJMYMH Ul | CKHX BEJMYMH I y4acTus
3TanoB YMH TPUMEHUTENIbHO K Ha- | HAacTPOMKM M HallaJku Mpo- | B Mpolecce HaCTPOHKH

CTPOMKE W HajlaJKe MpOorpaMm-
HO-amnmnapaTHbIX KOMILUIEKCOB

rpaMMHO-anmnapaTHbIX
KOMILUIEKCOB

HaJIaIKH IPOrPaMMHO-
annapaTHbIX KOMILIEKCOB.

e JlabGopaTopHble paboTHI;
e CamocTrosTenbHas pa-
60Ta CTy1eHTOB

o Jlexumu;
['pynnoBbie KOHCYbTALIUH;

R — e JlaGopaTopHsie paboThI;

e OdopmiieHHEe OTYETHO-
CTH U 3amura Jaboparop- e 3amura 1a60paTOPHBIX
pabot

e DK3aMeH

Hcnoab3yemble
Tecr
cpelacTBa olle- HbIX paboT;
DK3aMeH
HHBaHHS e KoHcnekT camocTos-
TeJIbHOM paboThI

OO6me XapaKTepHCTHKH IOKa3aTeslei M KpHUTEPHEB OLICHMBaHHS KOMIIETEHLIMM Ha BCEX
JTanax npuBe/ieHsl B Tabuie 6.
Tabanna 6 — O0mue xapakTepHCTHKH NOKa3aTe/lell H KpPHTepHeB OLeHHBAHUA KOMIIETEHIHH
1o Tanam

IMoka3zaTenu u
KPUTEpHH

3HaTh Ymerhb Bnanerns

OO6nanaer quana3oHoOM
NPaKTUYECKUX YMEHHI,
TpeOyeMBbIX 11 pa3BUTHA
TBOPYECKHX pEeIIeHUH, ab-
CTparupoBaHus npodieMm

O6nanaet pakTHIECKUMHU H
TEOPETHYECKUMH 3HAHUAMH
B IpeJenax u3ydaeMoii
006nacTi ¢ TOHUMaHHEM
rpaHULl NPUMEHUMOCTH

Konrponupyet paboty, npo-
BOJIUT OLIEHKY, COBEPIIEHCT-
BYeT AEHUCTBUS PabOTHI

OT1au4yHO (BbICO-
KHii ypOBEHb)

O6nanaeT 1Mana3oHOM
MPAKTHYECKUX YMEHUH,
TpeGyeMBbIX s peleHus
OMnpeneaeHHbIX MpodaeM B
o0s1acTH UCCIeI0BaAHHSA

Beper 0TBETCTBEHHOCTS 3a
3aBEpIIEHHE 3a/1a4 B UCCIIEN0-
BaHUH, PUCTIOCA0IMBAET CBOE
NOBEIEHHE K 00CTOATENLCTBAM

B peLlIeHHH Npodiem

3HaeT (aKThl, MPUHLIUIIBI,
npoLecchl, 00IHUe NOHATHUSA
B IIpeJiesiax u3y4aeMon
obnactu

Xopowo (6a3o-
Bblil ypOBeHb)

O6nanaeT OCHOBHBIMH
YMEHUSIMH, TpeOyeMbIMH
IUTS BBITIOJIHEHUS MPOCTBIX
3a/1a4

YJIOBJ'leTBOl;H-
TeJbHO (nmoporo-
Bblii YPOBEHB)

Pa6oraer npu npsMoM Ha-
6monenun

O6nanaet 6a30BbIMH 00-
MMM 3HAHUAMH

@opmyHupoBKa MOKazaTeslell U KpUTEPUEB OLIEHMBAHMS JAaHHOM KOMIIETEHIMM NpHBEIEHa B
Tabsmie 7.
Tabauna 7 — [Moka3zaTeld H KPHTEPHH OLICHHBAHUS KOMIIETEHIIHH HA Tanax

IMoka3arTenu u

KpHTEepUH

3HaTh

Ymerhb

Baaners

OT1au4HO (BbI-
COKHI1 YPOBEHb)

CornacoeaHa Ha noprane Ne

® AHATM3UPYET CBA3U MEXKIY
Pa3UYHBIMHU NOHATUAMU MET-
POJIOTHH ;

® 3HaeT OCHOBHBIE METOIbI
W3MepeHNii pa3IuyHbIX GU3M-
YeCKHMX BEJIMYHH U YCTPOICTBO
COBPEMEHHBIX MPOrPaMMHO-
>HBIX

e CBOOOIHO MPUMEHSIET Me-
TOJbl PeLIeHNUs 3a/1a4 B He-
3HAKOMBbIX CUTYaLUsX.

® ['paMOTHO BbIOUpaeT MeTO-
JIbl ¥ CPEJCTBA U3MEPEHUS
JUISL 9KCTIEPUMEHTAIbHBIX
HUCTILITAHUMN, CAMOCTOSTEIBLHO
IIPOBOJMT U3MEPHUTEIIbHBIN

e CriocoGeH pyKOBOIHUTh
MEXXIUCLUTUTHHAPHOM
KOMaH101.

® YBEpeHHO B/IaJIeeT Ha-
BbIKAMU U3MEPEHUH pa3-
JIMYHBIX (PU3NYECKUX BENU-
YHH, HABbIKAMH UCTIONb30-
BaHMs CJI0KHBIX CPEJCTB
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KOMIUIEKCOB.

3KCNIEPUMEHT UL HACTPOMKH
Y HaJlaIKU NpOrpaMMHO-
anmnapaTHbIX KOMILIEKCOB.

e Jlerko npUMeHseT YCBOEH-
HBII MaTepuall, B TOM YHUCIIe
Ul peLeHUs] HETPUBHAIIb-
HBIX U3MEPHTENbHbIX 3a/1a4.

U3MEpPEHUs Ul IpoBe/e-
HHSl 9KCIIEPUMEHTAJIbHBIX
HCTIBITAaHUH B Tpolecce
HaCTPOMKHU U HaJAJKU Mpo-
rpaMMHO-aMnmnapaTHbIX
KOMILJIEKCOB.

Xopotuo (6a3o-
Bblil YpPOBEeHb)

o [ToHMMaeT CBS3H MEXIY pa3-
JIMYHBIMU NOHATHAMHU METPO-
JIOTHUH;

e llmeer npeacraBieHue 0 Me-
TOJAX U3MEPEHUI pa3InuHbIX
(u3UYeCcKUX BEJMYUH U YCT-
pOMCTBE COBPEMEHHBIX IIPO-
rpaMMHO-annapaTHbIX H3Me-
PHUTEIbHBIX KOMJIEKCOB.

e [Ipencrasiser npaBuia v
0COOEHHOCTH MPOBEICHUS IKC-
TIEpUMEHTAIbHBIX UCTILITAHHUIA.

e [IpumenseT MeTobl pere-
HMA 33124 B HE3HAKOMBIX
CUTYyaLUsX.

* BriGupaeT MeTonsl M cpeli-
CTBa U3MEPEHUs [UI JKCIIe-
PUMEHTAJIbHBIX MCTIBITAHUIA,
NPOBOJUT U3MEPHTEbHBIMH
9KCNIEPUMEHT Il HACTPOMKHU
U HaJlaZIK¥ NpOTrpaMMHO-
anmnapaTHbIX KOMILUIEKCOB.

e [IpyMeHseT noyy4eHHbIH
YPOBEHb 3HAHW U1 NMPO-
JOJDKEHUS U3y4EeHHs TUCLIU-
TUTMHBI C LIEJbIO NIOBBIIIEHHS
KBaTU(UKALIMH.

e Brajeer HaBbIKaMH H3-
MepeHHi pa3IH4HbIX pu3u-
YECKHMX BEJIMYMH Ul Npo-
BEICHUS SKCTIEPUMEHTAIIb-
HBIX UCIIBITAHUM B NpOLIEC-
C€ HACTPOMKH ¥ HaJaIKH
NpOrpaMMHO-aNnapaTHbIX
KOMILJIEKCOB.

© 3HaeT OCHOBHbBIE MIOHATHS

e [ToaroraBnuBaeT HEOOXO-
IuMyto 6a3y CpencTB U3Me-
peHMIi 1S IPOBENECHHUS U3-
MEpEHMUII 110 YTBEPHKIEHHOM

e [IpumeHseT HaBbIKH NPO-
BEJICHUSI U3MEPEHMIH pas3-

Ya0Bj1eTBOPH- | METPOJIOTHH. 9 JIMYHBIMH CPEICTBaMHU U3-
TeJIbHO (TIopo- I 0 R . MepeHHs TPH IKCTIEPUMEH
L ] -
roBbIii g mip i R AR Ta.]}:LHbIX lg;nm-rax-mF;x ISt
yp ACHCIDRNUpn iNguencies anmnapaTHbIX KOMILIEKCOB. "
BEHb) U3MEPEHUii 0 YTBEPXKACHHOM HAaCTPOMKHU M HaJaJKH Mpo-
e Hcnonb3yet cpeacTo us-
METOIHKE. rPaMMHO-aMmapaTHbIX
MEpEeHHs B COOTBETCTBUH C
KOMILIEKCOB.
YTBEp)KIE€HHBIMH METOIMKA-
MH BBINIOJTHEHHS H3MEPEHHI.
rde Komnerenuus I1K-3

IIK-3: CnocoOGHOCTh 0OOCHOBBIBATH NPUHUMAEMBbIE IMPOEKTHHIE DPEIICHHS, OCYIIECTBIATH
IIOCTAHOBKY U BBITIOJIHATH SKCIIEPHMEHTHI 110 IPOBEPKE HX KOPPEKTHOCTH U 3 PeKTuBHOCTH.

Jlnss  GpopMHUpOBaHHS KOMIIETEHIIMM HEOOXOAMMO OCYIIECTBHTH Psii ITamoB. OTalbl
(GOpMHpOBaHNS KOMIIETEHIIMH, IPUMEHSIEMbIE JUI 3TOT0 BHIBI 3aHATHH H HCIOJIb3yeMble CPeICTBa
OlLICHMBaHHMsI IPE/ICTaBJICHBI B Tabuue 8.

Taoauua 8— Iranel (bopmnponamm KOMIIETCHIIUH U HCIIOJIb3YEMbI€ CPEICTBA OLICHUBAHUSA

CocraB 3HaTh Ymerhb Bnaanern

3HaeT OCHOBbI METPOJIOTHH,
OCHOBHBIE METO/bl U CpEeNCT-
Ba M3MEpeHHs (PU3NUECKHX
BEJIMYMH, OCHOBbl CTaHIap-
TH3aLMH U  CepTU(UKALMU
s oOOCHOBaHUS TNpPUHH-
MaeMbIX NPOEKTHBIX pele-
HUM, TIOCTAHOBKM W BBIMNOJI-
HEHHs OSKCIIEPUMEHTOB IO

VYMeeT NpUMEHATb METOIbI U
cpeacTsa usMepeHus Qusmye-
CKHMX BEJIMYHUH U N0JIb30BATHCS
HOPMaTHBHO-TEXHUYECKOM
JOKyMEHTaluel 1enbro oboc-
HOBaHMs IPUHHUMAEMBIX NPO-
€KTHBIX PEIIEHHUH, IOCTAHOBKH
Y BBITIOJIHEHHUS SKCIIEPUMEHTOB
10 NMPOBEPKE MX KOPPEKTHOCTH

Bnaneer meronamu
00paboTKH U OLIEHKH
NIOTPELIHOCTH Pe3YJib-
TaTOB SKCNEPUMEHTOB
10 IPOBEpPKe KOp-
PEKTHOCTH U 3 dek-
TUBHOCTH NPUHUMae-
MBIX MPOEKTHBIX pe-

CoaepxaHue 3Ta-
NnoB

NPOBEPKE UX KOPPEKTHOCTH H IIeHUH.
ol PP ¥ 3¢ PEeKTUBHOCTH
3¢ ¢eKTUBHOCTH
e JlaGopartopHbie
e Jlekuuw; e JlabopatopHsie paboThI; paboTsI;

Buasbl 3aHATHIH
e ['pynnoBbl€ KOHCYJIbTALH; e CamocrosTenbHas

(§]
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e OdopMieHHE OTYETHOCTH U
HUcnoaniyemble e 3amwra nabopa-
e Tecr 3ammuTa J1JabopaTopHbIX paboT;

CpelacTBa OLEHH- TOPHBIX paboT
e DK3aMeH e KOHCNEKT CaMOCTOSATENb-
BaHUs . e DK3aMeH
HOM paboTsI

OO6mue XapaKTEPHCTHKH IOKa3zaTelell M KPUTEPHEB OLCHMBAaHMS KOMIIETEHIIMHM Ha BCeX
JTamnax npHuBeJeHHI B Tabmuue 9.
Tab6auna 9 — O6mue XxapaKTepHCTHKH NTOKa3aTeiell H KPHTepHEB OLleHHBAHHS KOMIIeTeHIIHH
10 dTanam

IMoxka3aTeau u

3HaTh YMmetb Bnanets
KpHTEepHH
O6nanaer pakTHYECKUMU U O6nanaer nuana3oHOM
A TEOPETHYECKUMH 3HAaHUAMH NPaKTUYECKUX YMEHHIA, Konrponupyer pabory, npo-
sl ypoisenc) B Mpeenax u3ydaeMoii TpeOyeMBIX Ul pa3BUTHSA BOJIUT OLIEHKY, COBEPILEHCT-
yp 061acTi ¢ NOHMMaHKUEM TBOPYECKUX pelIeHU, ab- BYyeT JIeHcTBHA paboThl
rpaHUL IPUMEHUMOCTH CTparupoBaHus npobieM
O6nanaeT n1Mana3oHOM BepeTr OTBETCTBEHHOCTH 3a

3HaéT (paKThl, NPUHLUIIBI,

NPAKTHYECKUX YMEHHUI 3aBepIIEHHE 3a1a4 B UCCIIEN0-
Xopomwo (6a30- | mnpoueccsl, 06mMe NOHATHS P Y i p "

TpC6yCMl>lX U1 pelIeHUs BaHWH, npucnoca6nuBaeT CBO€

Bblii YPOBeHb B MpeJenax u3y4yaeMoii
yp ) . " 6JlaCTiq OIpeZieNIeHHBIX NMpo0JieM B | NOBeIEHHE K 00CTOATENLCTBAM

o05acT uccaeI0BaHuUs B peLeHHH NpobsieM
O6nanaeT OCHOBHBIMH

YnoBaerBopu-

Tenn0 (H0Pore O6nanaet 6a30BbIMH 00- YMEHUSMH, TpeOyeMbIMU PabGoTaer npu npsiMmom Ha-
p IIMMH 3HAaHUSIMU UL BBITIOJTHEHUSA TIPOCTBIX 6moneHun
Bblii YPOBEHb) i

®opMyIHpOBKa MOKa3aTeNeH U KPUTEPHEB OLCHHBAHHS JaHHOH KOMIIETCHIIMH IIPHBEJCHA B
tabmmue 10.
Taoauna 10 — IToka3aTe/ i 1 KPUTePHH OLleHHBAHHSA KOMIIETEHIIMH HA 3Tanax

INoka3aTenu u
3HaTh Ymerb Baaners
KpHTepHH
¢ CBOOOIHO MPHMEHSET METOIbI
peleHus 3a1ad B HE3HAKOMBbIX
© AHaJIM3UPYET CBA3H MEXIY
CHUTYaLUsX. e CniocobeH pyKOBOAUTH
Pa3IHYHBIMHU NOHATUAMHI -
e ['paMOTHO BbIOMpaeT METOIbl U | MEXIUCLMILUTHHAPHOM
METPOJIOTHH CTaHAApTH3a- o
; CpeICTBa H3MEPEHHUs Ul KC- KOMaHJIO.
LMK ¥ cepTU(UKALINY; =
NEePUMEHTAJIbHBIX UCTILITAHHUMN 110 | © VBEpEeHHO BlageeT
® 3HaeT OCHOBHBIE METO/IbI -
) ; G NIPOBEPKE KOPPEKTHOCTH H (- HaBbIKaMH U3MEPEHUi
U3MEpeHu# pa3InyHbIX (u-
(EeKTUBHOCTH NMPUHATBIX MPO- Pa3NUYHbIX PU3HIECKUX
3WYECKUX BEJIMYUH U1 o
€KTHBIX pelIeHHUii, caMOCTOs- BEJINYMH, HaBbIKAMH HC-
000CHOBAaHHUS MPOEKTHOTO
TEJbHO MPOBOAUT U3MEPHUTEIb- TNIOJIL30BAHMUS CJIOXKHBIX
pELICHHUs U OCYIIECTBICHUA S
HblIl 3KCIIEPUMEHT. CPEeCTB U3MEpEHUs JUis
o fRCE- | COCTHOGKCRUERITS S e OGOCHOBBIBaET BBIOOP HOpMa NPOBEICHUSA YKCIIEPUMEH
COKHIi YPOBEHb)| IKCIIEPHMEHTOB IO NPOBEPKE o P p¥
THBHOTO IOKyMEHTa, HeoOX0au- | TalbHBIX HCIIBITAHMUIA 110
UX KOPPEKTHOCTH U 3 dek-
S MOT0 11 000CHOBaHHUS NPOEKT- NPOBEPKE KOPPEKTHOCTH
HOTO peIIeHHs M OCYILEeCTBICHU | M 3(QHEKTUBHOCTH MPHHS-
e 3HaeT mpaBuiia U 0COOEH- P Y b P
NIOCTAHOBKH U BBITIOJIHEHUA 9KC- | ThIX NPOEKTHBIX pelie-
HOCTH NPOBEICHHA YKCIIEPH- .
. NEPUMEHTOB IO NPOBEPKE UX HHH.
MEHTAJIbHBIX UCTIBITAHHUH.
KOPPEKTHOCTH U 3((HeKTHBHO- e YBepeHHO 00pabaTbiBa-
© 3HaeT OCHOBHbIE HOpMa-
CTH. €T pe3yJIbTaThl MPAMBIX,
THUBHO-TEXHUYECKHE JOKY- -
e Jlerko NpyMEHSIET YCBOCHHBI KOCBEHHBIX U MHOTOKpaT-
MEHTbI 110 CTaHAAPTU3ALUU U »
MartepHall, B TOM YUCTIe Uis pe- HbIX U3MEPEHHI.
cepTudUKaLUK.
IIEHUs] HETPUBHAJIbHBIX U3MEPH-
TeJIbHBIX 3a/1ay.
Xopowo (6a30 e [loHnMaeT CBA3U MEXIY . HpMMeHﬂeT METOIbI peIICHUA e Brnageer HaBbIKaMH
m,npﬁ vnoreny) | PA3THIHBIMH TOHATHAMHU 3a/lay B HE3HAKOMBIX CHTYalMsX. | W3MEPEHHI pasjInyHbIX
3a- o BriGupaeT MeTOIbI ¥ CpeACTBa W3MYECKUX BEJINYMH U
CornacogaHa Ha noprane Ngazbu P P ¢



LMK U cepTHdUKaLuy;

e Vimeet npezncrasieHue 06
OCHOBHBIX METOZIaX U3Mepe-
HUIi pa3IMYHBIX QU3NYECKUX
BEJIMYMH JUI 000CHOBaHHS
NIPOEKTHOT'O PEIeHHs U 0Cy-
IIECTBJIEHUS IOCTAHOBKU H
BBITIOJIHEHHS KCTIEPUMEHTOB
TI0 TMPOBEPKE UX KOPPEKTHO-
CTH ¥ 3G (PEKTUBHOCTH.

e [IpencrasiiseT npaBuia U
0COOEHHOCTH NPOBEIECHHS
IKCMEPUMEHTAIBHBIX UCTIBI-
TaHWH.

® 3HaeT OCHOBHBIE HOpMa-
THUBHO-TEXHHYECKHUE TOKY-
MEHTHI 110 CTaHAAPTU3ALUH U
cepTHdUKaLMu.

U3MEPEHUs 1 IKCIEPHMEH-
TaJIbHbIX MCTIBITAHUH 110 MPOBEp-
K€ KOPPEKTHOCTH H 3 (HeKTHB-
HOCTH NPUHATHIX MPOEKTHBIX
pELIeHHH, IPOBOIUT U3MEPHU-
TEJIbHBIN JKCIIEPUMEHT.

® BriGupaeT HOpMaTUBHBIH 10-
KyMEHT, HeOOXOAMMBIH U1
000CHOBaHHUS IPOEKTHOTO pe-
IIEHUA U OCYILIECTBJICHUS MOCTa-
HOBKHU M BBIIIOJIHEHUS IKCTIEPH-
MEHTOB 10 IPOBEPKE UX KOp-
PEKTHOCTH ¥ 3 (HEKTHBHOCTH.

e [IpuMeHseT NoTy4eHHbIH ypo-
B€Hb 3HaHUH 11 IPONODKEHUS
U3y4eHUs TUCLMILUIAHBI C LIeJbI0
MOBBIIIEHNS KBAJTH(HUKALIUK.

CTaHAApPTHBIMU METONAMH
00paboTKu pe3ynbTaToB
HU3MEpEeHMil ITpH npoBee-
HHMH 3KCIIEPHMEHTAIbHBIX
UCIIBITAHUH 110 TIPOBEPKE
KOPPEKTHOCTH U 3 dek-
TUBHOCTH MPUHATHIX NPO-
€KTHBIX PELUIEHHHA.

© 3HaeT OCHOBHbIE NNOHATHS
METPOJIOTUH CTaHAapTH3aLMU
U cepTUUKaLUH.

e [Ipeacrasnser cBou

e [ToaroraBauBaeT HEOOXOaHU-
Mylo 6a3y CpeiCTB U3MEpPEHUH
UL IPOBEICHHUS U3MEPEHHIA 10
YTBEP)KIECHHOI METOIMKE NPHU
MPOBEIEHNH IKCTIEPUMEHTAJIb-

e [IpumeHseT HaBbIKH
NPOBEIEHHUS U3MEPEHUIA
Pa3sIUYHBIMHU CPEACTBAMHU
U3MEpEeHUs NpY NpoBee-
HHUH SKCNIEPUMEHTAIIbHBIX

YnoBaeTBOpHU- | AEHCTBUA IPU BBINIOJHEHUH 5 ”
HBIX UCTIBITAHUI 1O MPOBEpPKE UCIIBITAHU#1 10 TIPOBEPKE
TeJIbHO (MOpPO- | IKCTIEPUMEHTATbHBIX
. KOPPEKTHOCTH M 3 (PEKTHBHOCTH | KOPPEKTHOCTH H 3P dex-
roBblii ypo- HCTIBITAHMH TI0
p MPUHATBIX NPOEKTHBIX peLie- THUBHOCTH MPUHATHIX MPO-
BeHb) YTBEPXKAECHHOM METOUKE. % v
HHUIA.. €KTHBIX peLIeHuid., 00pa-
o liMeeT noHsTHE O
e Mcnonb3yeTr cpeAcTBO u3Mepe- OaTbIBaeT pe3yabTaThl
HOPMAaTHBHO-TEXHHYECKUX o
HHs B COOTBETCTBUH C YTBEP- HU3MEPEHHU B COOTBETCT-
JNOKYMEHTaX U UX
JKJI€HHBIMU METOIMKAMH BBHITIOJI- | BMM C METOAMKAMH Bbl-
NPUMEHEHUHU. ” =
HEHUS M3MEPEHUN. TOJTHEHUSL U3MEPEHUI.
3 Tunosbie KOHTPOJIbLHBIE 32JAHUS
Jns  peanu3anuy BBHINENEPEYUCICHHBIX 3a7a4 OOydYeHHs HCIONb3YIOTCA CIEAYIOLIHE

MaTe€pHualibl:

- THIIOBBIE KOHTPOJIbHBIE 33JJaHUsl WX WHBIE MaTepHaIbl, HEOOXOAUMBIE /ISl OLICHKU 3HAHMUH,
YMEHHH, HaBBHIKOB M (WJIHM) OIBITAa JEATEIBHOCTH, XapaKTepU3YIOUIMX JTambl (HOPMHPOBAHHUS

KOMIIETEHIIHH B TIPOLIECCEe OCBOCHHS 00pa30BaTEIbHON MPOTrPaMMBl, B COCTABE:

TecT:

—  OCHOBHBIE METPOJIOTHYECKHE TOHSTHS;

—  Metoas! u cpencTBa U3MEpeHUs! PU3HUECKUX BEITUYHH;

—  OCHOBHBI€E TIOJIOKEHHSI CTaHAaPTU3AINH H CepTHHHUKAIINY;
BeInosiHeHHe JOMAIIHEro 3aJaHus:
—  CnocoObl HOPMHPOBAHHS METPOJIOTHUECKHX XapaKTEPUCTHK CPEACTB U3MepeHus U 0O6paboTka
Pe3yJIbTaTOB IIPSIMBIX OJJTHOKPATHBIX U3MEPEHUIH;

— OG6paboTka NpsIMbIX MHOTOKPaTHBIX H3MEPEHHUH,
—  O6paboTka KOCBEHHBIX H3MEPEHUH;
Temb1 1abopaTOpHBIX paboT:

—  OcBoeHue anroputMa 00paboTKH pe3yJIbTaTOB MPSAMBIX OJHOKPATHBIX H3MEPEHUIA;

—  OcBoenue anroputMa 00pabOTKH pe3yIbTaTOB MPSIMBIX MHOTOKPATHBIX H3MEPEHUH;

— OcBoenne anroputMa 00paboTKH pe3yIbTaTOB OOBIKHOBEHHBIX KOCBEHHBIX H3MEPEHHI;
—  H3ydeHue METOIOB H3MEPEHHUS IIIEKTPUYECKUX BEJTHYMH;
— IlpumeHeHwHe 31€KTPOHHOTO OcIHuIOrpada /Uit HCCIIeI0BAHNUS IEKTPUYECKUX CUIHANIOB;
— H3mepeHue nmapameTpoB 3J1€KTPUYECKUX IeTell Pe30HaHCHBIM METOJIOM;

—  Ubvueaue vernatictea u nalorey [IHGPOBOrO BOJBTMETPA BPEMSi- HMITYJILCHOTO IpeoOpa3oBaHus;
CornacoBaHa Ha noprtane Ne
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— IloBepka cpencTB U3MEpEHUH NIEKTPUUECKUX BEJINYHH;

—  HUccnenoBanue W3MepUTENIBHBIX TpeoOpa3oBarTeieil HeIEeKTPHUYECKHX BEJIMYUH B 3JIEKTPHUECKHE
(maT4HKOB);

—  HW3mepenmue paznoctu pas.

TeMmsl U1 CaMOCTOSATENBHOM paboThI:

— Pabora HaJx KOHCIIEKTOM JIEKIIUH.

— CamocrosTenpHOe yriyOJeHHOE H3yUYeHHE MaTepHalia paszesa 1o yueOHbIM oCoOusIM.

— IloaroroBka k nabopaTopHsIM paboTaM, 0hOpMIEHHE OTYETOB, TOATOTOBKA K MX 3alUTE.

DK3aMeHaIlMOHHBIE BOIIPOCHI:

Knaccudukanus BUIOB H3MEPEHHH.

MeToasl u3MepeHH# GU3NYECKUX BEITHUYHUH.

Knaccudukanus cpeacts usmepenuii (CH). Xapakrepuctuku CH.

Knaccudukanus norpemHocTei.

CucreMaTHUYECKHE NOTPEUIHOCTH, OOHApYKEHUE, METO bl HCKIIOYCHHS.

CnyyaiiHble TOTPEUIHOCTH. 3aKOHBI paclpeeIeHNs, TOYEUHbIE OIICHKH.

OlleHKH YUCIIOBBIX XapaKTePUCTUK CIydalHBIX morpemuocTei. OnpeneneHue rpaHull

JIOBEPHUTEJIBLHOIO HHTEPBAJla CIy4aiHbIX MOrPEIIHOCTEH.

8. IlorpemHocTH CpeACTB U3MEpEHHUH, nX HopMupoBanue. Knaccel Tounoctu CH.

9. Pe3synbTaT ¥ NOTrpenIHOCTH KOCBEHHBIX H3MEPEHUH.

10. OG6paboTka pe3yJbTaTOB NPSIMBIX MHOTOKPAaTHBIX PaBHOTOYHBIX U3MEPEHUH.

11. TlpaBuia cyMMHUpPOBaHHS NOTPEIIHOCTEN (HEUCKIIOUEHHBIE OCTAaTKH CHCTEMaTHue-
CKHMX NOTPEIIHOCTEH, ciiydaiiHble NOTPEIMIHOCTH U UX COYETaHHE).

12. TlpaBuiia OKpyIJIeHHs ITOTPEIIHOCTH U 3alIUCH pe3yabTara usMepenus. Popmsl npeacras-
JIEHHUS pe3yJbTaTOB U3MEPEHUH C y4EeTOM IOTPEeIIHOCTEH.

13. TocynmapctBenHas meTposoruueckas ciayxba (I'MC). 3anaun, opranuzanus, HOJHOMOYHS
I'MC.

14. Ob6ecnedeHHe eIUHCTBA U TOYHOCTH U3MepeHUH. OCHOBHBIE MOJI0XKEHHs 3akoHa PD «O6
obecreyeHHH eTMHCTBA H3MEPEHHUI).

15. TocymapcTBeHHas cuctema obecrneueHus equHcTBa uaMepenuit (I'CH).

16. Tlonstue meTposorudeckoro obecneyenus (MO). [IpaBoBsie, OpraHu3aniOHHbIE, HAYYHbIE
U TexHu4Yeckue ocHoBBI MO.

17. Bunsl u comepxanue pabot no MO. @yukuuu ¢peneparbHOro areHTCTBa 0 METPOJIOTHH,
cranaaptu3anuu u ceprupukanuu (Poccrannapra).

18. Mertposorudeckue ciykO6bl rOCYy1apCTBEHHBIX OPTaHOB YIIPABJICHHUS U IOPUANYECKHUX JIHLI.
3anaun ¥ 00SI3aHHOCTH CIIYXO0.

19. TocymapcTBeHHBINH METPOJOTHYECKHH KOHTPOIIb.

20. TloBepxa cpeacTB U3MEPEHHUS.

21. KanubpoBka cpeacTB U3MEPEHHUS.

22. Cucrtema BocnpousBenenus equHun @B u nepenauyu ux pasmepoB pabouum CHU.
TexHHYeCcKHe, OpraHM3allHOHHBIE © HOPMATUBHBIE OCHOBBI CHCTEMBI.

23. DTanoHBL

24. TloBepouHbI€ CXEMBI U METOIUKH IOBEPKH.

25. Bunsl noBepku CHU, MeTOIbI IOBEPKH.

26. llenu m NpUHLIHMIBI CTaHAAPTHU3ALHH.

27. Bunasl 4 METOJBI CTAaHAAPTU3ALUH.

28. TocynapctBenHas cucrema cranaaptusanuu (I'CC). Hayunas u opraHu3aiMOHHas OCHOBBI
1CE.

29. HopmaTuBHBIE JOKYMEHTHI IO CTaHAapTU3AlUH.

30. Kareropuu cTangapTos

31. TexHHYECKHE W OpraHU3AaIMOHHBIE OCHOBBI, LIEJIH U 3aJ1a4l CepTUHUKAIIUH.

32. Buasl ceprudukanuu. OcoO€HHOCTH cepTUPUKAIUU CIOKHBIX TEXHUYECKUX CHCTEM.

33. Cxembl cepTHPHUKALHH

kW D e
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4 MeToanyeckne MaTepHabl

Jlns obecneueHuss mpomecca OOydyeHHS U peleHHs 3a7a4 OOydYeHHs HCIOJb3YIOTCs
CJIeIyIOIIHe MaTepUaIbL:
— MeTOJWYecKHe MaTepHallbl, ONpeesIOMME NPOoLeyphl OLIEHUBAHUS 3HAHUM, YMEHHH,
HaBBHIKOB M (WJIM) ONbITa JEATEIbHOCTH, XapaKTepHU3YyIOIMUX JTanbl (OpPMHUPOBAHHS
KOMIIETEHIINH, B COCTaBe:
Mertouyeckre MaTepHaIbl:

4.1 OcHOBHas HUTEpaTypa

4.1.1 Metponorus u paguousMepenus: Yueonuk ains syzos/ B.U. Hedenos, B.U. Xaxun, B.K.
butiokoB u 1p.; Pen. B.. Hegénos. — M.: Bricmas mxoina, 2006. — 525 c.: un. (B 6ubnuorexe — 48
9K3.)

4.1.2. Metponorus, CTaHIapTH3alMs, CepTHPHUKAIMS U DIEKTPOU3MEPHTEIbHAs TEXHHKA:
VYyebnoe nocobue/ K.K. Kum, I''H. Aaucumos, B.YO. Bap6aposuy, B.4. Jluteunos. — CIIb.: ITutep,
2006. — 368 c.: . (B 6ubmmorexe — 50 3K3.)

4.1.2. Orvyanxko B.®. Metponorus, cranaaptu3amus ¥ ceprudukanus: Ydeb. mocobue. —
Tomck: ToMckuit MEXBY30BCKHI LIEHTP AUCTaHIMOHHOTO oOpa3zoBanus, 2010. — 208c. (B 6ubnuoreke
- 48 3K3.)

4.2. JlononHUTENbHAS IHTEpaTypa

4.2.1. Cepree A.I'., Kpoxun B.B. Mertponorus: Y4e6. nocobue mans By3oB. — M.: Jloroc,
2000. — 408 c. (B 6ubmmoTeke — 3 3K3.)

4.2.2. DpactoB B.E., CunopoB l0.K., Otyanko B.®. M3mepurenbHas TeXHUKAa U JaTUYUKHU:
VYue6Hoe mocobue. — Tomck: TMIJIO, 1999. - 178c¢. (B 6ubimoreke — 63 3K3.)

4.2.3. 3akon P® «O6 obecneueHnn eauHcTBa H3MepeHHi» ot 26.06.2008 r. Nel02-P3.
[2nexTponnsi pecypc]. Koa nocryna - www.consultant.ru

4.2.4. 3akon P® «O TtexnmyeckoM perynupoBaHum» or 27 nekabps 2002 r. No 184-03.
[Dnexrponnsiii pecypc]. Koa nocryna - www.consultant.ru

4.2.5 3akoH P® «O crammapruzammu B P®» ot 29.062015 r. Nel62-®3. [DneKTpoHHBIH
pecypce]. Kox noctyna - www.consultant.ru

4.1.6 Mertponoruss W JJIEKTPOPAAMOU3MEPEHHS B TEJIEKOMMYHHMKAIIMOHHBIX CHCTEMaXx:
YyeOnuk s By3os/ B.M. Hedénos u np. — M.: Beicmas mkomna, 2005. — 598 c.: un. (B 6ubnuorexe —
78 5K3.)

4.2.7. DpactroB B.E. Merponorus, crangaptuzanus ¥ ceprudukanus: Yued. mocodue. —
Tomck: U3a-Bo ToMck. roc. yH-Ta CHCTEM YIIp. B paAno3ieKTpoHukH, 2005. — 266 c. (B 6ubmmoreke —
341 sk3.)

4.2.8 Metpornorus, cTaHaapTu3aus u cepTudukanus: YueOHuK s By30oB/ S1.M.Pankesuu,
A.I'.Cxuptnanze, b.1.JlaktnoHoB. — 2-¢ u3a., non. — M.: Beicmas mxona, 2006. — 799c¢.:un. (B 6u6-
muoteke 30 9Kk3.)

4.3. Metoauueckue PEKOMEHOAIWH IO U3YYCHHUIO JUCITUIIIINHBI:

43.1. Ortyanko B.®. Merponorus, craHmapTu3anus W cepTuukanus: YdeOHoe
MeTtoaudeckoe nmocobue. — Tomck: TMIYJIO, 2010.-52¢.(15 3k3)
4.3.2. Otyanko B.®. YyeOGHO-MeTOAMYECKHH KOMIUIEKT (YuyeOHbIe METOAMYECKHE MTOCOOHS 110

[IPaKTHYECKUM 3aHATHSM, I10 CaMOCTOSATEIbHOM paboTe CTyI€HTOB, 10 JIabopaTopHBIM paboTaMm) 1o
muciuumae MCuC. — Tomck: 2012. [Dnextponssiit pecypce]. Kon nocrtyna:
http://esau.tusur.ru/docs/umk metrologiaMSiSrtf.zip
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