MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYA I [TIPOT PAMMA YUEBHOU JIMCIATIJIMHBI
MeTtpoJiorusi ¥ TEXHHYECKHE U3MEPEHUs

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenne mnonaroroBku (cneuuanbHocTh): 11.03.02 WH(pOKOMMYyHUKAIMOHHbIE TEXHOJIOTHH U
CHCTEeMbI CBSI3H

HanpasnenHocts (mpodmib): OnTuyeckue cuCTeMbl H CETH CBSI3H

®dopma 00ydeHUs: 3a09HAA

@axynpreT: 3uB®, 3a04Hblii U BeyepHUid paKyIbTET

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 3, 4

Cemectp: 6, 7

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 6 cemectp 7 cemecTp Bcero Enununne
1 | Jlexuun 4 4 JacoB
2 |IlpakTHueckue 3aHATUS 2 2 4 4acoB
3 | JlaGopaTopHbie pabOTHI 8 8 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 6 10 16 4acoB
5 | CamocTtosiTensHas pabora 30 89 119 4acoB
6 | Bcero (6e3 ax3aMeHa) 36 99 135 4acoB
7 | IloaroroBka M cmada dK3aMeHa 9 9 JacoB
8 | OOmmas TpyI0eMKOCTb 36 108 144 9acoB
1.0 3.0 4.0 3.E

KontpomnbsHabie paboThl: 7 cemectp - 1
DKk3aMeH: 7 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
mpotokost Ne 17 ot «21 » 4 2017 1
JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctr) 11.03.02 NH(DOKOMMYHHUKAITMOHHBIC TEXHOJIOTHMH U CUCTEMBI CBSI3H, yTBEpKaeHHOTO 06 MapTa 2015

rojia, pacCMOTpeHa M YTBEpiK/IeHA Ha 3acellaHhu Kadeapbl «  » 20 roma, mpOTOKOMI
Ne .

PazpaboTuuk:

accucteHt kag. KCYII K. K. XXapos

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouas mporpamma corsiacoBana ¢ (pakynbTeToM, NpoUIupyIOIeil 1 BeITycKaromen kadeapamu
HaITPaBJICHUS TOJIrOTOBKH (CHIEIUATBHOCTH).

Hexan 3uB® H. B. Ocumnor
3aBenyromnuii BeITycKaroIen kag.

CBYuKP C. H. llapanroBuy
OKCIEPTHI:

npodeccop kapeapa KCYII B. M. 3103pK0B
npodeccop kadenpa CBUuKP A. E. Manzens
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbto pucrumuivHel "MeTposorus U TeXHUYecKue u3MepeHus" sBiseTcs 0OydeHHE CTYIICHTOB
OCHOBaM METPOJIOTHYECKOro 00ECTI€YeHNsI COBPEMEHHON HAYKH U TEXHHUKH.

1.2. 3agaun IMCHMIIINHBI
—  OCHOBHBIMHM 33JIJa4aMH JUCITUIUIMHBI SIBJSIETCS U3yYEHUE TEOPETUUYECKUX OCHOB METPOJIOTHH,
TTOJIOKCHUI TEOPHH TIOTPEITHOCTEH, COBPEMEHHBIX METO/IOB U CPEACTB U3MEpPEHUs (PU3NUECKUX BEJIUYHH,
Croco0oB 00pabOTKH PE3yabTATOB U3MEPECHUN, H3YICHHE CHCTEMbI 00ECIICUeHUs SIMHCTBA U3MEPEHUHN U
OCHOB CTaHJapTH3AIHH.

2. Mecto mucuunimebl B ctpykrype OIIOII
Huctumnnuna «Metposnorust u texaudeckue uameperus» (b1.6.11) otnocutcs k 61oky 1 (6a3oBas
YacTh).
[TpenmecTBYIOMMUMI TUCIMILTHHAME, (QOPMHUPYIOIIUMH HadaJlbHbIE 3HAHMSA, SIBIISIOTCS CIETYIO-
1€ TUCIUIUTMHBL: Teopus BEpOsSTHOCTEH 1 MaTeMaTnyeckasi cTatuctuka, Gusmka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUTINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETESHIUI:

— OIIK-6 cnocoOHOCTPIO MPOBOAWTH MHCTPYMEHTAIBHBIC H3MEPEHHS, HCIOJIb3yeMble B 00Ja-
CTH UH(POKOMMYHUKAIIMOHHBIX TEXHOJIOTUN U CUCTEM CBSI3H;

— JIK-14 ymeHuem OCYyLIECTBIATh IEPBUYHBIM KOHTPOJb COOTBETCTBUS pa3padaThIBaeMbIX
IIPOEKTOB U TEXHUYECKOM JTOKYMEHTALMU HALMOHAJIBHBIM U MEXJYHAPOJIHBIM CTaHAapTaM U TEXHHUYE-
CKHMM pelJIaMEHTaM;

— IIK-18 cnocoOHOCTRIO OPraHU30BbIBATh U MMPOBOAUTH 3KCIIEPUMEHTAJIbHBIE UCIIBITAHUS C 1IE-
JIBIO OIIEHKH COOTBETCTBHS TPEOOBAHUAM TEXHHUUECKHUX PETNIAaMEHTOB, MEXIYHAPOAHBIX U HAllMOHATBHBIX
CTaHJAPTOB U MHBIX HOPMATUBHBIX JTOKYMEHTOB;

B pe3ynbrate u3ydeHus JUCHUIUINHBI CTYEHT JOKEH:

— 3HaTh OCHOBHBIE METO/IbI U3MEPEHHUS XapaKTEPUCTUK PAJTUOTEXHUUECKHX LIENIEN U CUTHAJIOB,
OILICHKH MX HAJIeKHOCTHU U TOYHOCTH.

—  YMeTb UCIOJIb30BaTh OCHOBHBIE MPUEMBI 00PAaOOTKH SKCIIEPUMEHTAIbHBIX JaHHBIX.

—  BJaJeTh METOJOJOIMEN UCIOIb30BaHMsI allapaTypsl s U3MEPEHUS XapaKTePUCTUK pajino-
TE€XHUYECKHX LIeTIel U CUTHAJIOB.

4. O0beM TMCHUIIMHBI U BHAbI Y4e0HOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunbl yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
6 cemectp 7 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 16 6 10
Jlexmn 4 4
[IpakTuueckue 3aHATHS 4 2 2

JlaGopaTtopHbIe pabOThI

CamocTosiTenbHas paboTa (Bcero) 119 30 89
OdopmieHue oT4eToB 110 Ja00paTOPHBIM 8 8
pabotam

[IpopaboTka TeKIMOHHOTO MaTepHraa 6 6
CamocTosTenbHOe H3ydyeHne TeM (BOIIPOCOB) 60 22 38

TEOPETUYECKON YaCTH Kypca

[ToaroroBka K MpaKTUYECKUM 3aHATHUSIM, 5 2 3
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CEeMHHapaM

BrInonHeHne KOHTPOJIBHBIX paboT 40 40
Bcero (6e3 sx3amena) 135 36 99
IToaroroBka u caada dK3aMeHa 9 9
OO6m1ast TpyI0€MKOCTh 4 144 36 108
3auetHble EauHunml 4.0 1.0 3.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

= |z | E
- -
= g a = L <
S =" % a8 s 2 =
= P ) g o Q E =
= = 2 5 - > 5
HazBaHus pa3aenoB TUCIUTUIMHBI % % = 5 o 2 &5
= 5 = = s 0 z E
= < S o 9 =
E & 5 | Re & 2
< O Q
o & =
= ®)
6 cemecTp
1 OcHoBbl Teopuu norpemHocteir. O6pa- 1 2 4 10 17 | OIIK-6, TIK-
0O0TKa pe3yJIbTaTOB U3MEPECHHUIA. 14, IIK-18
2 OGecnieueHue eTUHCTBA U3MEPEHUH. 1 0 0 8 9 OIIK-6, ITK-
OCHOBBI METPOJIOTHYECKOTO o0ecreye- 14, IIK-18
HUSL.
3 OCHOBBI CTaHAAPTU3ALUH U CEPTU(HKA- 1 0 0 5 6 OIIK-6, I1K-
I1H. 14, TIK-18
4 Metonpl U cpeAcTBa U3MEPEHUS PU3U- 1 0 4 7 12 |OIIK-6, I1K-
YEeCKHUX BEJIMYMH. 14, TIK-18
Hroro 3a cemectp 4 2 8 30 44
7 cemecTp
5 O6paboTKa pe3yabTaTOB U3MEPECHUIA. 0 2 0 66 68 | OIIK-6, ITK-
14, TIK-18
6 MeTozp! U cpefcTBa U3MepeHus Pu3u- 0 0 8 23 31 |OIIK-6, IIK-
YECKHUX BCIIMYMH. 14, I1IK-18
Hroro 3a cemectp 0 2 8 89 99
Hroro 4 4 16 119 143
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCHIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)
3 3 =
s i
&~
Hassatis pasienos ConeprkaHue pa3/ienoB JUCIUILTUHEI [0 : - § %
TIEKIIUSM 4 s 2
2 52
=) & =
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6 cemecTp

1 OCHOBBI TEOpUH MOTPELIHOCTEN.
O6paboTka pe3yabTaTOB U3MEPEHUM.

OcCHOBHBIE TIOHSATHS, TEPMUHBI U OTIPEJIC-
nenust metposoruu. Knaccuduxanuu Bu-
JI0B U3MEPEHUI, METOJIOB U CPEJICTB U3-
Mepenuii (CHU). OcHOBHBIE METPOJIOTHYE-
ckue xapakrepuctuku CH. OcHoBBI T€O-
pun norpemrHocreit. Kinaccuduxarus mno-
rpeutHoctell. CuctemMaTuyeckue u ciry-
YaifHble MOTPEUIHOCTH, UX OCOOEHHO-
cru.IlpaBuia cyMMUpOBaHUS IOTPEIIHO-
creil. [IpaBuia npencraBieHus pe3ysbra-
Ta m3mMeperns.O6paboTka pe3ylbTaToB
MPSIMBIX OAHOKPATHBIX n3MepeHuil. Hop-
MHUPOBAaHNE OCHOBHOM U JIOTIOJHUTEb-
Ho#t norpemHocTeit CHU. O6paboTka pe-
3yJIbTATOB MHOTOKPATHBIX PABHOTOYHBIX
n3mepennii nentudukanus 3akoHa pac-
MIpeIeICHHsT OTIBITHBIX JaHHBIX. KpuTte-
puii [Tupcona. Ycrpanenue npomMaxos.
O0paboTka pe3ynbTaTOB KOCBEHHBIX U3-
MEpEHHUI.

HUroro

OIIK-6,
IIK-18

2 ObGecrieueHue eJMHCTBA U3MEPEHUH.
OCHOBBI METPOJIOTHYECKOTO
o0ecreyeHusl.

[ToHsITHE METPOJOTUYEKOTO 0OECTICYCHUS
(MO). IlousaTue "equHCTBO U3MEpEeHUA".
OcHoOBHBIC NOJIOKEeHUS 3aKkoHa PD "O06
obOecrieueHnr eAMHCTBA U3MEpPEHUI".
Cdepsl rocymapcTBEHHOTO pPeTyarpoBa-
HuUs o0ecrievyeHus: eAMHCTBAa U3MEPEHUH )
I'POEN). O6s3arenbHble TpeOOBaHUS K
M3MEPEHUSIM, CPEJICTBAM U3MEPEHUI, Me-
TOJMKaM BBINIOJHEHUSI U3MEPEHUMN, U~
nutam ®B. ®opmer [POEU. Cuctema
BocnpousseneHus eaquuul OB u nepena-
YH UX pa3zMepa BCEM CpPEICTBAM U3Mepe-
HUW. DTaJIOHBI, BUbI 3TaNOHOB. [ToBepka
u xanuoOposka CU. IToBepounbie cxembl 1
METOJIMKHM MOBEPKH. [ 0CynapCcTBEeHHbIN
METPOJOTHYECKHUI HAI30p.

HUroro

[1K-14,
[IK-18

3 OCHOBBI CTaHAAPTU3ALUH U
cepTH(HKaLUN.

OcHoBHbIe NoJ0keHus 3akoHa PO "O
TEXHUYECKOM peryiaupoBanun”. TexHuye-
CKHe periiaMeHThl. HayuHble, mpaBoBbIe,
OpraHU3alMOHHbIE OCHOBBI CTaHIapTH3a-
1uu. OCHOBHBIE MMOHATHS U ONpe/IeNICHuUs
B 00yacTu cTanaapTu3anuu. Bumsl u mMe-
TOJIBI CTaHAApTH3auU. Buabl HOpMaTuB-
HBIX JOKYMEHTOB I10 CTaHAapTU3AI1H.
l'ocymapcTBeHHBIN KOHTPOJIb M HA30p 3a
co0OimoieHreM TpeOOBaHMI HOPMATUBHBIX
JOKYMEHTOB. Mex1yHapogHas cTaHaap-
tuzanus. OnpeneneHue NoHATUs "moj-
TBepXKJAeHUE cooTBeTCTBUA". O0s3aTeIb-

I1IK-14,
[IK-18
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HOE U JIOOPOBOJILHOE TIOATBEPKICHUE CO-
otBeTcTBUs. O0s3aTENIBbHOE U TOOPOBOJIB-
HOE TIOJITBEPIKICHHE COOTBETCTBHSL.
OcHoOBHBIE 1IeTTH 1 00BEKTHI CepTUUKA-
1. CHCTEMBI M CXEMBI CepTH()UKAITUH.
[IpaBuia 1 TOPSIIOK MPOBEICHUS CEPTH-
(dbukarum.

HUroro

4 Metozpl U CpelICTBA U3MEPEHUS
(bU3UIECKUX BETUYHH.

O060011eHHBIE CTPYKTYPHBIE CXEMBI U3Me-
puTenbHbIX TpubopoB. [IpuHIMIBI TTO-
ctpoenus udpossix CH. Metozp! 1
CpeICTBa U3MEpPEHUs HaNpSKEHUs, TOKa U
MOLIHOCTH. MI3MepeHune napameTpos Le-
nied. MccnenoBanue popmer curnana. Oc-
mwiorpagudeckue uzmepenus. Mizmepe-
HHUE YacTOThl, UHTEPBAJIOB BPEMEHHU U ¢a-
30BOrO caBura. Jlaranku.

HUroro

OIIK-6,
[IK-18

Hroro 3a cemectp

4

Hrtoro

4

5.3. Paznenbl AMCHUILNIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)

H 00ecrneunBaeMbIMHU (l'[OC.]'IeI[leI[lI/IMI/I) AUCHHUIIVINMHAMHU

Pazmensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIMMA) H

obecrneunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.

Tabmuma 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUTMHAPHBIC CBI3H

Ne pa3nenoB JaHHON MUCIMIUIAHGL, I KOTOPBIX HEOOXO0IUMO
HauMeHOBaHME TUCIUTLIMH M3y4eHHe 00eCIIeUNBAIOIINX U 00ECIIEYMBAEMBIX TUCITUTIINH
1 2 3 4 5 6
[IpeamecTByromue TUCITUATITUHBI
1 Teopus BeposSTHOCTEHN U MaTeMaTuye- N 4
CcKasg CTaTHCTUKA
2 ®usnka + + +

5.4. CooTBeTCTBHE KOMIIETEHIU, GOPMUPYEMBIX NPU U3Yy4Ye€HUH TNCHUIIINHBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YUYEHUH IWUCHUIUIMHBI, ¥ BHJIOB 3aHATHA

MpeICTaBICHO B Tabiuiie 5.4

Tabmuma 5.4 — CooTBETCTBHE KOMIIETCHIIUN U BUJIOB 3aHITUH, (DOPMHUPYEMBIX TIPU W3YYEHHUH TUCITHILIH -

HbI

Bunrwl 3ansatuit

Kommerenimmn
Jleximn

[IpakTyeckue 3aHATUS

JlaGopaTopHbie pabOThI

CamocTrosTenbHas paboTa

DopMBbI KOHTPOJIA
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OIIK-6 + + + +

KonTpomasHas pabora, Jk3a-
MeH, KoHCIeKT caMomnoro-
TOBKH, 3amura otdera, OT-
4eT 1o JJabopaTopHOit pabo-
te, Onpoc Ha 3aHATHIX

KonrtponpHas pabora, Jk3a-
MeH, KoHcniekT camororo-
TOBKH, 3amura otdera, Ot-
4eT 1o JabopaTopHOM pado-
te, Onpoc Ha 3aHATHUAX

IK-18 + + + +

KonTponbhas pabota, Jk3a-
meH, KoHcnekT camonoro-
TOBKH, 3amura otdera, Ot-
4eT 1o JabopaTopHOM pado-
Te, Onpoc Ha 3aHATUAX

6. UnTepakTHBHBIC MeTOAbI U (GOPMBI OPraHU3aALNH 00yYeHUSs

He npenycmorpeno PYII

7. JlabopaTtopHbie padoThl

HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmwuie 7.1.

Tabmuua 7. 1 — HaumeHoBaHue 1a00paTopHbIX padoT

3 o]
2 3 E
Q =a=t
Qo O T
= > 0O
Ha3zBanus pa3zuenos HanmeHnoBanue 1ab0paTopHBIX padoT zF &5
o S g
= g =
a o 2
= o
6 cemecTp
1 OCHOBBI TEOPUH OTPEIIHOCTEH. N3mepeHne napamMeTpoB ANEKTPUUECKUX 4 OIIK-6,
OO0paboTka pe3ynbTaTOB U3MEPEHHIA. | IIeTIeld PE30HAHCHBIM METOJIOM. [1K-14,
Utoro TIK-18
4 Metozpl ¥ CpesICTBA U3MEPEHUS N3ydeHnne MeTosi0B U3MepeHus pusnde- 4 OIIK-6,
(u3NYEeCKUX BETUYUH. CKUX BEJINYMH Ha IPUMEPE U3MEPEHUS [1IK-14,
COIIPOTUBIICHUS HA IIOCTOSIHHOM TOKE. [IK-18
Hroro 4
Hroro 3a cemectp
7 cemecTp
6 MeTozp! U cpecTBa U3MEPEHUS IIpuMeHeHne 2IEKTPOHHOIO OCIUIIIOrpa- 4 OIIK-6,
(bu3NYECKUX BEIUYHUH. (a 17151 ucclieJOBaHUS AIEKTPUUECKUX [IK-14,
CUTHAJIOB. IIK-18
[ToBepka cpeACTB U3MEPEHUIA. 4
Hroro
Hroro 3a cemectp
Hroro 16

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)

HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
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Tabmuua 8. 1 — HaumeHoBaHUE MPaKTUYSCKUX 3aHATHI (CEMUHAPOB)

3 z§
| i:
HanmMeHoBaHME NPAKTHYECKUX 3aHATUN = )
Ha3zBanwus pa3zesnos zF =
(cemuHapoOB) 4 s 2
= o, =
& o 2
= S}
6 cemecTp
1 OCHOBBI TEOPHUM TOTPEIIHOCTE. AnropuTt™ 00pabOTKH PE3yIILTATOB MPsi- 2 OIIK-6,
O06paboTka pe3yabTaTOB U3MEPEHHUH. | MBIX OJHOKPATHBIX TEXHHUECKUX U3MEpe- [1K-14,
Huil. HopmMupoBaHnue 0OCHOBHOM M 10110~ [IK-18
HUTENBHOU MOrpenrHocTel mpudopa.
Hroro 2
Hroro 3a cemectp 2
7 cemecTp
5 O6paboTKka pe3ysIbTaToB Anroput™ 00pabOTKH PE3yNILTATOB MPsi- 2 OIIK-6,
U3MEPECHUM. MBIX MHOTOKPATHBIX PAaBHOTOYHBIX TEX- [1IK-14,
HUYECKHX U3MepeHuil. Mckiouenne npo- IIK-18
MaxoB 1o kputeputo ['padoca.
Hroro 2
Hroro 3a cemectp
Hroro 4

9. CamocrosiTesibHasi padoTa
Bunsl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B
tabmune 9.1.
Tabmuia 9.1 - Bugsl caMoCTOSTETbHON paboTHI, TPYIOEMKOCTh U (POpMUpPYEMbIe KOMIIETCHLIUU

S (&)
= z £
2 5 E
Bunnr camocTosTensHON & > 0
Hasganus pasnenos = & B @OopMBbI KOHTPOJIA
6 O = O
paboThI g s 2
S sz
a o 2
= S}
6 cemecTp
1 OcHoBBI TEOpUU [ToaroroBka k mpakTuye- 2 OIIK-6, KoHcnexT caMmonoaroros-
MOrPELTHOCTEH. CKHM 3aHSATHSM, CEMHUHA- IIK-14, ku, Onpoc Ha 3aHATHUIX,
O6paboTka pe3yabTaToB | pam IIK-18 DK3amMeH
H3MEPCHUM.
3mepe CamocTosTeNnbHOE U3yye- 6
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
[IpopaboTka TeKIHOHHOTO 2
Marepuaia
Hroro 10
2 Obecnieuenue equHcTBa | CaMOCTOSATEIBLHOE H3yUe- 6 OIIK-6, KoHcnexT caMmonoaroros-
n3MepeHuil. OCHOBBI HUE TeM (BOIPOCOB) Te€Ope- [IK-18 ku, Onpoc Ha 3aHATHIX,
METPOJIOTHUYECKOTO TUYECKOM YacTH Kypca DK3aMeH
obecreueHus. [IpopaboTka JIEKIIUOHHOTO 2
Marepuala
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Uroro 8
3 OcHOBBI CamocrosiTenbHOE H3yUe- 5 |OIIK-6, |KoHcnekt caMomoaroToB-
CTaHJIapTU3ALUH U HHE TeM (BOIIPOCOB) TEOpe- [1K-14, ku, Onpoc Ha 3aHATUSIX,
cepTu(UKaIINN. TUYECKOM YacTH Kypca [IK-18 DK3aMeH
HUtoro 5
4 Mertonpl U cpencTBa CamocTosTenbHOE U3yye- 5 |OIIK-6, |KoHcnekT camonoaroToB-
u3MepeHust PU3MUECKUX |HUe TeM (BOIPOCOB) Teope- [IK-14,  |xu, Onpoc Ha 3aHITHSX,
BEJIMYUH. TUYECKOU YacTu Kypca [K-18 Otuer no 1aboparopHOH
abote, DKx3aMeH
[TpopaboTka JIEKIIMOHHOTO 2 pabote, Jksame
MaTepuana
HUtoro 7
Hroro 3a cemectp 30
7 cemecTp
5 O6pabotka pe3ynbraToB | Beimonnenue kouTponbHbix | 40 |OIIK-6, |3amwra otuera, KoHcmekT
WU3MEPEHUM. pabor [1K-14, CaMOIIOJTOTOBKH,
[ToaroroBka K mpakTuie- 3 |HOK-18 ISOHTP OJIbHAA P a60Ta,O
CKUM 3aHATHUSAM, CEMUHA- TpOC Ha 3aHATHAX, T
pam 4eT 1o JabopaTopHOi pa-
0ote, DK3aMeH
CamocTosTeNnbHOE U3yye- 19
HHE TeM (BOIIPOCOB) TEOpE-
TUYECKON 4acTu Kypca
OdopmiieHne 0T4ETOB 1O 4
nabopaTopHbIM paboTam
Hroro 66
6 Metonb! u cpeacTBa CamocrosiTenbHOE H3yUe- 19 |OIIK-6, |3amura otuera, Koncnekr
u3MepeHus PU3nYecKkux | Hue TeM (BOIMPOCOB) TeOpe- [1K-14, caMonoarotToBku, Omnpoc
BEJINYMH. TUYECKOM 4acTu Kypca [IK-18 Ha 3aHATUAX, OTYeT 1o Ja-
OdopmiieHre 0TYETOB 110 4 GoparopHol pabote
nabopaTopHBIM paboTam
Hroro 23
Hroro 3a cemectp 89
[TonroroBka u ciava sK3a- 9 DK3amMeH
MeHa
Hroro 128

9.1. TeMbI KOHTPOJIBHBIX PadoT
1. Koutponbnasa pabora Nel: "CymmupoBanue norpemnocteil. OleHka norpemHocTH KOCBEH-
HOT'O0 TEXHUYECKOIO OJHOKPATHOIO U3MepeHus."
2. KoutponbHas pabora Ne2: "Kmaccel TOYHOCTH M MeToauueckue norpemHocT. OreHka no-
TPELIHOCTH MPSIMOTO TEXHUYECKOTO MHOIOKPAaTHOTO PABHOTOUHOI'O U3MepeHUs. "
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10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PYII

11. PeiiTuHroBasi cucremMa Jisi OLEHKH YCIIeBAE€MOCTH CTY/IEHTOB
He npenycmorpeno

12. Y4yeOHO-MeTOAMYeCKOEe 1 MH(OPMALMOHHOE 0OOecneyeHne TUCUMIIIMHBI

12.1. OcHoBHas JuTEpaTypa
1. Oruanko B.®. Merponorus, crangaptuzanus v cepTudukanus: YdeOHoe mocobue. —
Tomck: ToMckuit MEXXBY30BCKUH IIEHTP NUCTAHIIMOHHOTO oOpa3oBanusi, 2010 — 208 c. (Hamuuue B 6u0-
muoteke TYCVYP - 61 3k3.)
2. Ilepemutuna T. O. Metposorus, crangaptuzanus U cepruduxanus: YueOHoe mocodue. —
Tomck: TMIJIO, 2009 — 140c.: bubmuoreka TYCVYP (nanuuue B 6ubmorexke TYCYP - 20 sk3.)

12.2. lonoiHuTEIbHAS JIUTEpaTypa

1. Mertposorus u paguonsMepeHus: yaeOHuk s By3oBy/ B. . Hedenos, B. U. Xaxun, B. K.
butiokoB u np.; Pen. B. M. Hedenos. - M.:Beicmas mkomna, 2006. - 525 c.:un. (Hanunuue B OMOIMOTEKE
TYCVYP - 48 5k3.)

2. Merponorus, CTaHIAPTH3AIMS, CEPTUPHUKAINS U dICKTPOU3MEPHUTEIbHAs TeXHUKA: Y4yeOHOoe
nocobwue/ K. K. Kum, I'. H. Aaucumos, B.1O. bap6aposuu, b. f. Jluteunos. - CIIb.:.ITutep, 2006. - 368c¢:
wi. (Hanmuue B 6nbmoreke TYCVYP - 50 5k3.)

3. DOpacros B. E. MeTrponorus, crannaptu3anus u ceprudukanus: YaeoHoe mocoone — ToMcK,
N3n-Bo ToMcKOro rocyqapCTBEHHOTO YHHUBEPCUTETA CUCTEM YIIPaBJICHUS M paguodeKTpoHuku, 2005 —
266 c. (Hanmnuue B ondmuoreke TYCVYP - 340 k3.)

4. Ceprees A. I', Kpoxun B. B. Merponrus: yue6. mocodue aist By30B. - M.:Jloroc, 2000. - 408
c. (mammmumne B 6uomoteke TYCVYP - 3 3k3.)

5. 3axon P® "O6 obecnieuennn enunctBa uzmepeHuit”" ot 26.06.2008 r. Nel02-D3 [DnexTpoH-
HBII pecypc]. [DnexTpoHHBII pecypc]. - http://www.consultant.ru/cons/cgi/online.cgi?
req=doc;base=LAW;n=182748#0

6. 3akoH P® "O rtexuuueckoMm peryaupoBaHuu" oT 27.12.2002 Nel84-D3 [DnekTpoHHBINA pe-
cypc]. [DnexTpoHHBIH pecypc]. - http://www.consultant.ru/cons/cgi/online.cgi?
req=doc;base=LAW;n=196382#0

7. Merponorus, ctannaptuzanus U ceprudukanus: YueOHuk nis By3os/ 1. M. Pankesuu, A. T
Cxuptnanze, b. U. JlaktnonoB — 2-e uznanue, nonoidHeHHoe — M,:Briciras mkomna, 2006 — 799c. (Ha-
nuaue B onbmotexke TYCYP - 30 9k3.)

8. OpactoB B.E., Cunopos 10.K., Otuanko B.® M3mepurenbHas TEXHUKA U JaTYUKH: Y4deOHOE
nocobue. — Tomck: TMILJIO, 1999. — 178c. (nanuuue B 6ubamoreke TYCVYP - 63 5k3.)

12.3 YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O6s3aTe/IbHbIE Y4eOHO-MeTOANYEeCKHE MOCOOUs

1. Otuanko B. ®. Metposnorus, cranaaptuzanus U ceptudukanus: YuyeOHoe METOIMUECKOe I0-
cobue. — Tomck: TMILJO, 2010 — 52 c. (manuuue B 6ubmmorexke TYCVYP - 15 3x3.)

2. Oruyanko B. ®@. O YuebHO-MeTOqUUECKUI KOMIUIEKT (yueOHble METOAMYECKHE MOocoOus 1o
NPaKTUYECKUM 3aHITHSM, IO CAMOCTOSITEIBHOIN padoTe CTYICHTOB, 110 J1a0OPaTOPHBIM padoTaM) 1O JIHC -
muumee  MCuC  —  Tomck, 2012 [snexTpoHHBIM  pecypc]. [OneKkTpoHHbIM — pecypc]. -
http://new.kcup.tusur.ru/library/umk-metrologija-i-radioizmerenija-rtf

12.3.2 YuyeOHO-MeTOIMYeCKHe TOCOOMS JIs1 JIML ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4ueOHO-MeTOANYEeCKHEe MaTepHaIbl JUI CAMOCTOSTENBHON M ayTUTOPHOI paboThl 00yJaroIUXCs
U3 YMClIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, agalNTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.

JL1s1 JIMI ¢ HApYIIEHUSIMM 3PeHust:

- B ()OpMe ITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:
- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIC, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
NporpamMMHoe odecreyeHue
1. www.consultant.ru

13. MarepuaibHO-TEXHMYECKOE 0O0ecnieuyeHue JUCIUTIMHBI
13.1. O0mue TpedOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 U CIUTIINHbI

13.1.1. MarepuajibHO-TeXHUYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATHI
Jliis mpoBesieHHsl JEKIMOHHBIX 3aHATUI MCIOIb3YeTCs 1abopaTopusi METPOJIOTHH U U3MEPUTENb-
HOM TEXHHKH, pacrojiokeHHas 1o aapecy 634034, Tomckast o6nactp, r. Tomck, Bepmununa ynuna, 1. 74,
2 sTax, aya. 212. ¢ KOIMYECTBOM MOCAI0UHBIX MECT He MeHee 22-24, 00opynoBaHHas TOCKOIM U CTaHIapT-
HOM yueOHOU Mebenbto. MIMeroTes HarsiiHble TocoOusl B BUJIE MPE3EHTALUN 110 JIEKIIMOHHBIM pa3zenam
JUCLUIUINHBI.

13.1.2. MaTepuaibHO-TEXHHYECKOE O0ecrevyeHue 1JIsl MPAKTHYECKUX 3aHATHI
Jns mpoBeneHus J1abopaTOPHBIX 3aHATUN UCHIOIB3YeTCs Ja00PaTOPUst METPOJIOTUN U U3MEPUTETTh-
HOW TEXHHKH, pacroiockeHHast o aapecy 634034, Tomckast o6nacts, r. ToMmck, Bepimmanna ynuna, a. 74,
2 atax, ayn. 212. CoctaB o6opynoBanus: YueOHas Mmebenb; Jlocka MarHUTHO-MapKepHas - 1 1.

13.1.3. MaTepuabHO-TeXHHYECKOe o0ecreyeHue 1Jis1 J1adopaTopHbIX pador

Jnis mpoBeneHust 1a00paTOPHBIX 3aHATUH HCIIONb3YETCs 1TAOOPAaTOpUsl METPOJIOTHH U U3MEPUTENh-
HOM TEXHHKH, pacrojiokeHHas 1o aapecy 634034, Tomckast o6nacts, 1. Tomck, Bepmununa ynuna, 1. 74,
2 stax, aya. 212. CoctaB obopynoBaHus: YuebHass Mebenb; Jlocka MarHUTHO-MapkepHas -lmr. Ganka
KOHCOJIbHAS C 3aKpEeIJICHHBIMU T€H30JaTYUKaMU - 1 IIT, BOJIbTaMIIEPMETP MOCTOSIHHOTO ToKa cepuu M - 8
LIT, BOJILTMETP MEPEMEHHOrO Toka cepuu B3 - 2 mT, ranpBaHomeTp - 1 T, TeHEPATOp CUTHAJIOB UM -
nyabCHbIN ['5-54 - 1 mT, reHepaTop CUTHAIOB HU3KOYacTOTHBIN [3-112 - 2 mit, reHepaTop-kanudpaTop
I'K-38/1 - 1 wt, u3mepurens ummutanca E7-21 - 1 1T, u3mepurens napaMeTpoB Leneil reTepouHHbIN
E12-1 - 1 wt, u3mepurens napaMmerpos 1eneit rerepoautnsii E12-1(A) - 1 mT, uamepurenbHbii mpudop
ABO-5M - 3 T, u3MepuTenbHbIi IpUOOp I UCCIEA0BAaHHS TEH30JaTYMKOB - | IIT, HCTOYHUK MOCTOSH -
HOTO HanpspkeHust cepuu b5 - 2 mr, kymerp E4-4 - 1 mt, kymerp E9-4 - 1 T, Mara3uH cONpOTUBIICHAH -
3 1T, MakeT (hazocABUrarOIIEeH HenovkH - 1 mT, MakeT nudpoBOro BOJIBTMETpA - 2 IIT, MOCT OAWHAPHO-
JIBOWHOM y4eOHBIN - 2 mT, HA0OP TUPH IS UCCIEIOBAHUS TEH30IaTYMKOB - | mIT, ociiuiorpad mudpo-
Boif INSTEK - 1 mrt, ocrimnorpadst ananoroseie INSTEK - 4 mt, hazomerp @2-1 - 1 i, ¢pazomerp D2-
16 - 1 T, wacrotomep Y3-34 - 3 mt, yactoromep Y3-38(A) - 1 m.

13.1.4. MaTrepuaJibHO-TeXHUYECKOe o0ecnevyeHne 1JIsl CAMOCTOSITEIbHOM PadoThI
Jlist camocTosTeTbHONM paboThl UCMIONB3YeTCs yueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noJiokeHHast 1o aapecy 634034, r. Tomck, yn. Bepmmanna, 74, 1 atax, aya. 100. CoctaB 060pynoBaHus:
yaeOHast MeOelb; kKoMrbioTephl kKinacca He Hike [IDBM INTEL Celeron D336 2.81T1. - 4 mIT.; KOMIIBIO-
tepsl nonkmoueHbl kK ceth MHTEPHET u oGecreunBaroT A0CTyn B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecniedyeHre TUCHUTIINHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI

OcBoenue nucuuiuivHbl dunamMu ¢ OB3 ocyiecTBiaseTcsl ¢ UCONb30BAHUEM CPEACTB 00ydeHUs
00I11ero ¥ CHenHUaIbHOr0 Ha3HAUEHMS.

[Tpu oOy4yeHHH CTYAECHTOB ¢ HAPYLIEHUSIMHU CJIyXa IPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCUIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAUUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB MpHUeMa/Tiepenauut
y4ueOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisl CTYAEHTOB C HapYIICHUSMHU CIIyXa, MOOUILHON cHCTE-
Mbl 00y4EHHMS ISl CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHONW CUCTEMbI. YueOHas ayJiu-
TOpUSl, B KOTOPO 00ydaroTCs CTYAEHTHI C HApyIIEHUEM CiIyXa, 000pyIO0BaHa KOMIIbIOTEPHONW TEXHUKOM,
ayMOTEXHUKOW, BUACOTEXHUKON, SJIEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 00y4eHnHU CTYAEHTOB ¢ HAPYLIEHUSIMHU 3PeHUSIMHU [IPEAYCMOTPEHO HUCIIOJIb30BAaHUE B JIEKIIH-
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OHHBIX U Y4EOHBIX ayITUTOPUAX BO3MOXKHOCTH MPOCMOTpA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WIIN Cllaiiia Ha SKpaHe) MpH OMOIIN BUAECOYBEIUUUTENEH ISl yIaJIEHHOTO IPOCMOTpA.

[Tpu 00y4eHHUU CTYICHTOB ¢ HAPYLIEHHUSIMH ONOPHO-IBUIaTeJILHOIO aNNapaTa HCIOJIb3YIOTCS
aJbTEepHAaTUBHBIE YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHUUYECKUE CPEACTBA IpUeMa/Tiepesaunt
yueOHO#l nH(popMalUu B JOCTYMHBIX (opMax sl CTYAEHTOB C HApYIICHHSIMHU OIOPHO-ABHIaTEIbHOTO
anmnapara, MOOMJIBHOM CUCTEMbI 00yUeHMS ISl JIIOJEH C MHBAIUHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMA K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEH1allun
@DOHJ| OLIECHOYHBIX CPEJCTB U TUIIOBbIE KOHTPOJbHBIC 3aJJaHUsI, UCTIOIb3yeMbIe I OLIEHKH chop-
MHPOBAaHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 32 JUCUUILIMHON KOMIETEHIMN MPU MPOBEACHUU TEKYIIEH,
IPOMEKYTOYHOHN aTTeCTallMy MO JUCHUILIMHE MPUBEACH B IPUIOKEHUH K paboueil mporpamme.

14.2 TpedoBanusi K (pOHIY OLEHOUYHBIX CPEACTB JJIsl JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbA
JI71s1 CTY/IEHTOB C MHBATUHOCTBIO MPEAYCMOTPEHBI TOTIOJHUTEIBHBIC OIIEHOYHBIE CPENICTBA, TIepe-
YeHb KOTOPBIX yKa3aH B TaOJMIIE.

Taboauua 14 — JlonoJHUTEIbHbIE CPEACTBA OIIEHUBAHUS /IJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

Bu/pl JONOTHUTENLHBIX OIICHOUHBIX
CpE/CTB

cDOprI KOHTPOJISI U OICHKHN

Kareropuu ctyneHToB
pe3yJIbTaTOB O0y4YEeHUS

TecTbl, MCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[Ipenmy1iecTBEHHO MTUCHMEHHAS
IIPOBEpKa

C HapymeHusiMu
ciyxa

[IpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

ColecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

C HapymieHusiMu
3peHus

C HapymeHusiMu Pemrenne qucTaHIIMOHHBIX TECTOB,

OIOPHO- KOHTPOJIbHBIE pa0OTHI, MUCbMEHHbIE | [IperMMyIiecTBeHHO AUCTAaHIIMOHHBIMH
JIBUTATEIILHOIO CaMOCTOAITENIbHBIE PaOOTHI, BOIPOCHI K METOaMU
anmapara 3a4yeTy

C orpanuueHusIMHU 10
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHbIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMM, UCXOJISI U3 COCTOSIHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3 MeTtoauyeckue peKOMEHAAUMHU M0 OLEHOYHBIM CPeICTBAM JIJIfl JIMI ¢ OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbSA

Hns crynenToB ¢ OB3 npenycmaTpuBaeTcst 1ocTymHas (popma MpeaoCcTaBICHHs 3aIaHA OIICHOY -
HBIX CPE/ACTB, a UMEHHO:

- B IeyaTHo (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHusl BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYPIOTIEPEBOIA.

CryneHTaM ¢ MHBAIMJIHOCTHIO YBEIIMYMBAETCS BPEMsI HA IMOATOTOBKY OTBETOB HA KOHTPOJIbHBIC
BOMPOCHL. J[J151 TaKUX CTYAEHTOB MpelycMaTpUBaeTCs AOCTyMHas ¢popMa MpeaoCcTaBIeHUs OTBETOB Ha 3a-

JaHHsA, a HUMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha6op OTBCTOB Ha KOMIIBOTCPE,

- Ha60p OTBCTOB C UCIIOJIb30BAHUEM YCIIYI' aCCUCTCHTA,

- IMpEACTABICHHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB 06yquHH WHBAJIMAOB IO JUCHUINIMHC IMPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(bOpMaIII/II/I B Q)opMax, aIallTUPOBAHHBIX K OIPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

UHpOpPMaIUH:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOMMMOCTH AJIsi 0OYUAIOIINXCSl ¢ MHBATMIHOCTHIO TPOLIEAYPa OIICHUBAHUS PE3YIIbTaTOB
00y4eHHUsT MOXKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
MeTtpoJiorus ¥ TeXHHYeCKHe U3MEepeHUs

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

Hampasnenne moaroroBku (crenuanbHOCTh): 11.03.02 MHGOKOMMYHMKAIIMOHHBIE TEXHOJOTHH U
CHUCTEMBbI CBSI3H

HampasierHocTs (mpoduis): OnTHYecKkHe CHCTEMbI H CETH CBA3H

®dopma 00ydeHHUs: 3a09HAS

®dakynbreT: 3uB®, 3a0uHblil U BeyepHUil paKyJIbTET

Kadenpa: CBUuKP, Kadenpa cBepXBbICOKOUYACTOTHOI U KBAHTOBOI PaTHOTEXHUKHU

Kypc: 3, 4

Cemectp: 6, 7

YueOHs1ii man #Habopa 2016 rona

Pa3paborumk:
— accucrent kad. KCYII K. K. Xapos

Ox3ameH: 7 ceMecTp

Tomck 2017
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyTUPOBKA KOMIETEHIIUN Oranbl GOpPMUPOBAHUS KOMITETEHITUI

TIK-18 CIIOCOOHOCTBIO OPraHU30BBIBATh M MPOBOANTH | JloikeH 3HaTh OCHOBHBIE METOJIBI H3MEPE-
SKCIIEPUMEHTAJIbHBIC UCTIBITAHUS C IICJIbIO HUS XapaKTEPUCTUK PATUOTEXHUUECKUX
OIICHKU COOTBETCTBUS TPECOOBAHMSIM TEXHUYE- |IIETICH M CUTHAJIOB, OLICHKU X HAJICKHO-
CKHX PErIaMEeHTOB, MEXIYHAPOJHBIX U HAIIMO- |CTH U TOYHOCTH.;
HaJIbHBIX CTAHJIAPTOB M UHBIX HOPMATHUBHBIX JloiKeH yMeTh MCIIOIh30BaTh OCHOBHBIC
JIOKYMEHTOB nprueMbl 00pabOTKU IKCIIEPUMEHTATBHBIX

[IK-14 YMEHHUEM OCYIIECTBIISITh IEPBUYHBIA KOHTPOJIb AAHHBIX., .
COOTBETCTBUS pa3padaThIBAEMBIX TPOCKTOB U HomxKeH BlIazeTh METORONOTHEH HCTIONb30-
TEXHUYECKOU TOKYMEHTAIIUU HAITMOHAIBHBIM 1 BaHWS allliapaTypel UL H3MCPCHIA Xapak-
MEXTYHAPOIHBIM CTaHAPTaM U TEXHUIECKUM TCPUCTHK PATHOTCXHUICCKUX LCTICH 1 CHT-
peraameHTam HAJIOB.

OIIK-6 CIOCOOHOCTBIO MPOBOAUTH HHCTPYMEHTAJIbHBIE
M3MEpEHHUs, UCTIONIb3yeMble B 001acTu HHGO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHH U CUCTEM
CBSI3HU

OO0me XapakTepUCTUKU TOKa3aTeled M KPUTEPHEB OLICHUBAHMS KOMIIETEHIMH Ha BCEX 3Tamax
MIpUBECHBI B TaOHIIE 2.

Tabmuia 2 — O0mmue XapakKTepUCTHKH MOKa3aTese U KpUTEpUEB OLIEHUBAHUS KOMIIETEHIIHIA 1O Taram

Iloka3arenu u

Biaanern
KpUTEPUHN

3HaTh YMmeTb

OOiagaeT quanas’oHoOM
MPAaKTHYECKUX YMCHHH,

Ob6namaer (hakTUYECKUMU
¥ TEOPETHYECKUMHU 3HAHU-

OTiM4uHO (BBICOKHI
YPOBECHB)

KonTponupyer padory,
HPOBOJIUT OLICHKY, COBEp-

sMH B IpCCiiax nu3sydac-
MOM 00J1aCTH ¢ IIOHUMAaHU-
€M I'paHull IPUMCHHUMOCTHU

TpeOyeMbIX Il Pa3BUTHUS
TBOPYECKHX PEIICHUH, a0-
CTparupoBaHus MpoodIeM

LICHCTBYET JEHUCTBHUA pa-
00TbI

Xoporo (6a30BbIi

3HaeT (paKThl, IPUHIIHIIGI,

O6J1az(aeT JAHUAaIia3oHoOM

BepeT OTBCTCTBCHHOCTH 34

3aaa4

YPOBEHB) MIPOIIECCHI, OOIIHE MOHSA- | PAKTHYECKUX YMEHUH, 3aBepIleHHE 3a1a4 B HC-
THS B IIpeJieNiaX u3yyae- | TpeOyeMBbIX JJIsl pelieHHsl | CIeI0BaHuH, IpHUcrocad-
MoOH 007acTH OIIPEEIEHHBIX IPOOJIeM B | TMBACT CBOE TOBEJICHNE K

00JIaCTH UCCIIEIOBAHUS 00CTOSITEIHCTBAM B pellie-
HUU TpobIeM

VYaosnerBoputenb- | Obnagaer 6a3oBeiMu 00- | O6sagaeT OCHOBHBIMU Pabotaer npu npsimom Ha-

HO (ITOPOTOBBIN LUMU 3HAHUSMU YMEHUSIMH, TpeOyeMbIMH | OJIFOJICHUU

YPOBEHbB) IS BBITTOJTHEHUS IPOCTHIX

2 Pean3anus KOMIETeHIHM I

2.1 Komnerenuusa ITK-18

[TK-18: cnocoOHOCTHIO OPTraHU30BBIBATH U MPOBOIUTH IKCIIEPUMEHTAILHBIC UCTIBITAHUS C LETbI0
OIICHKA COOTBETCTBHSI TPEOOBAHMSIM TEXHHUYECKUX PETJIAMEHTOB, MEXIYHAPOTHBIX M HAIMOHAIBHBIX
CTaHJAPTOB U UHBIX HOPMATUBHBIX JOKYMEHTOB.
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Juist opMupoBaHHS KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsJ] 3TAMOB. DTarbl (HOPMUPOBAHUS
KOMITCTEHITUH, TTPUMEHSIEMBIC ISl STOTO BUABI 3aHATHH W MCIOJIb3yeMbIC CPEICTBA OICHUBAHHS IPEI-
CTaBJIEHBI B TaOIHUIIE 3.
OPMHUPOBAHUs KOMIICTCHIIMH W UCIIOJIb3YEMbIE CPEICTBA OIICHUBAHHUS

Tabmuna 3 — Drambl

CocTasn

3HaTh

VYMeTh

Bnanets

CopepxaHnue 3Ta-
OB

(byHIaMeHTalIbHbIE METPO-
JOTHYecKue TpeOOBaHMU,
Yare BCEro BCTPEYArOIn-
ecsl B TEXHUYECKUX perya-
MEHTAaX, MEXIYHAPOIHBIX
Y HAaIIMOHAJIBHBIX CTaH-
JapTax ¥ WHBIX HOPMaTHB-
HBIX JJOKYMEHTaX.

MIPOBOJIUTH IKCIIEPUMEH-
TaJIbHbIE U3MEPEHUS C 1Ie-
JIBIO OLICHKH COOTBETCTBUS
TpeOOBaHUSAM TEXHHUYE-
CKHX PErIaMEeHTOB, MEX-
JYHAPOJIHBIX U HAIlUO-
HaJIbHBIX CTAHJIAPTOB U
WHBIX HOPMATUBHBIX JOKY-
MCHTOB.

METO/IaMU U3MEPEHHUSI pa3-
JUYHBIX (PU3HYECKUX Be-
JIUYUH.

Bunwl 3ansatuit

* IlpakTnueckue 3aHs-
THS;

e Jleknum;

* CamocrosTenbpHas pa-
oora;

» JlabGopaTtopHsbie pabo-
TBI;

* [IpakTrueckue 3aHs-
THS;

o Jlexunuy;

* CamocTosiTenbHas pa-
oora;

» JlabGopaTtopHbie pabo-
TBI;

* CamocrosTenbHas pa-
0oTa;

» JlaGopaTtopHbie pabo-
THI,

Hcnonb3yembie
CpelICTBA OLICHUBA-
HUs

* KonTtponwsHas paborta;
* KoHcHOekT caMonoaro-
TOBKHU;

* Oruer no 1aboparop-
HOI1 paboTe;

* Ompoc Ha 3aHATHSIX;

e JK3aMeH;

* KonTponsHnas pabora;
* KoHcnexkT caMonoaro-
TOBKHU;

* OrtueTt no nadboparop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHSIX;

* DK3aMeH;

* Oruer no aboparop-
HOH pabore;
* DK3aMeH;

CDOpMy'J'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIICTCHIINH IIpUBCJCHA B Ta-

ommre 4.
Tabmuua 4 — Ilokazarenu U KpUTEpPHUH OIICHUBAHMS KOMIIETEHIIMU Ha Tanax

Coctasn 3HaTH YMmeTh Bnanets
OTin4yHO * 3HAET pa3IMYHbIC MET- | * YMEET MPOBOJIUTH pa3- | * Biameer meTtomamu u3-

(BBICOKMIA YPOBEHB)

posoruyeckue TpedoBa-

HUSI TEXHUUYECKUX periia-
MEHTOB (JJOBEpPUTEIIbHbIC
TPaHULbI TIOTPEIIHOCTH);

JMYHBIE U3MepeHHs (TIpsi-
MbIE/KOCBEHHEIE, OJIHO-
KpaTHbIE/MHOTOKPATHBIE)
0 TIPEJ0CTABICHHBIM
METO/IMKAM BBITIOJIHEHUS
W3MEpPEHHUIL.

MEPEHHUS Pa3TMYHBIX
ANEKTPUICCKUX BEITUIHH
B WH(OKOMMYHHKAITHSIX
(cniexTp curHasia, HeJu-
HEIHBIC UCKAKECHUS CHUT-
Hana). Brageetr metona-
MU OLIEHKH TOYHOCTH
OOBIKHOBCHHBIX KOCBEH-
HBIX U3MEPEHUN. ;

Xoporto (6a30BbIH
YPOBEHbB)

* 3HaeT TpeOOBaHUS K
Pa3IMYHBIM IIOIPEIIHO-
CTSIM, BCTPEYAIOIIMECS B
TEXHUYECKUX PEIIaMEH-
Tax (K
CHUCTEeMaTH4eCcKoi/ciy-
YalHOM NOTPEIIHOCTH, K
UHCTPYMEHTAJIbHON/HEHC
KIJIFOYEHHOM CUCTEMATH-

* yMeeT NPOBOJIUTH MPO-
CTBI€ IIPSIMbIE OJJHOKpAT-
HbIE 1 MHOTOKpAaTHbIE U3-
MEpPEHHUS 110 NIPEAOCTaB-
JICHHBIM METOAMKaM Bbl-
IIOJIHEHUS U3MEPEHUN . ;

* Brnangeer meTtomamu u3-
MEpEHUsI HEKOTOPOTO KO-
JMYECTBA ANIEKTPUICCKUX
BEJIMYMH B UHPOKOMMY-
HUKauUsAX (apaMmeTpsl
CUTHAJIOB, MTaPaMETPhI
KaHaJIOB IIepelaur UH-
dopmanun). Bnageer me-
TOJAMU OIEHKH TOYHO-
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YEeCKOH MOTPENTHOCTH U
TaK janee).;

CTH IIPAMBIX MHOI'OKpAT-
HBIX PaBHOTOYHBIX TCX-
HHUYCCKHUX HSMCPGHHﬁ.;

VY I0BIETBOPUTEIBH
0 (ITOpOroBHIN
YPOBEHD)

* 3HaeT (hyHJaMEHTAIb-
HBIE METPOJIOTHUECKUE
TpeOOBaHUS TEXHUYC-
CKHX periameHToB ((op-
MBI [IPEJICTABIICHHUSI T10-
IPEITHOCTH).;

* yMeeT IPOBOJIUTH IIPO-
CTbI€ NPSIMBbIE OHOKPAT-
HbI€ TEXHUYECKUE U3ME-
PEHHUs O Herocpe -
CTBEHHBIM KOHTPOJIEM.;

* Bunaneer Mmeronamu us-
MEpEHUs CaMbIX YacTO
BCTPEYAIOLINXCS B HH(O-
KOMMYHUKAIMSIX JIeK-
TPUUECKHUX BEIUUYHUH (110-
CTOSTHHOE/TIEpEMEHHOE
HanpsKeHHUe, TOK, cocpe-
JIOTOYEHHBIE TapaMeTphbl
ueneit). Bnageer metoza-
MU OLIEHKH TOYHOCTH
IPSIMBIX OTHOKPATHBIX
TEXHUYECKHUX U3Mepe-
HHIL.;

TJIaMCHTaM.

2.2 Komnerennus I1K-14
[1K-14: ymeHHeM OCYLIECTBIIATh NEPBUYHBIA KOHTPOJIb COOTBETCTBHUS Pa3padaThIBAEMbIX IPOEK-
TOB M TEXHHUYECKOW JOKYMEHTAIIMH HAITMOHAIBHBIM U MEXXIYHAPOJIHBIM CTaHIAPTaM U TEXHUYECKUM pe-

Jns popmupoBaHus KOMIETEHIUH HEOOXOIUMO OCYIIECTBUTH P ATANOB. JTanbl (HOPMUPOBAHUS
KOMIETCHIIMH, MPUMEHSEMbIE JJII 3TOTO BHUJIbI 3aHATUNA W MCIOJB3YEMbI€ CPEACTBA OLIEHUBAHMS TPE]-
CTaBJICHbI B Ta0nMIIE 5.
OpPMUPOBAHUSI KOMIIETEHIIMH U UCIOJIb3YEMbI€ CPEACTBA OLICHUBAHUS

Tabmuna 5 — Drarnsl

Cocras

3HaTh

YMeTh

Braanern

CopepxaHnue 3Ta-
OB

OCHOBHBIE METPOJIOTHYE-
CKHE HallMOHAJIbHbIE U
MEXyHapOaHbIE CTaHAap-
THI.

COIMOCTABUTh METPOJIOTH-
YEeCKHE XapaKTePUCTHKH
pa3pabaTbiBaeMbIX MIPOCK-
TOB TPEOOBAHUSIM PA3JIHU-
HBIM CTaHApPTOB.

crioco0amMu OI[EHKH MeT-
POJIOTHYECKHUX TTapaMeT-
POB pa3pabaTbiBaeMbIX
MPOEKTOB; HABBIKAMHU HC-
M0JIb30BAHUST OCHOBHBIX
METPOJIOTHUECKUX HAIHO-
HAJIBHBIX M MEXTyHAPO/I-
HBIX CTaHIapTOB.

Bunwl 3ansatuit

* IIpakTnueckue 3aus-
THS;

» JlaGoparopubie pabo-
TBI;

* CamocrosTenbHas pa-
ooTa;

o Jlexnum;

* IlpakrTuueckue 3aHs-
THS;

* Jlaboparopusie pabo-
TBI;

» CamocrosiTenpHas pa-
oora;

e Jlekumu;

 JlaGoparopHsie pabo-
THI;

* CamocrosTrenbHas pa-
ooTa;

Hcnons3yemslie
CpeICTBa OLCHUBA-
HUs

* KoutponsHas pabora;
* KoOHCIEKT caMonoAro-
TOBKH,

* Oruer 1o J1aboparop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHSX;

* DK3aMeH;

» KonrponbHas padora;
* KoHcnekrt camononro-
TOBKH,

* Ortuer no naboparop-
HOI1 paboTe;

* Ompoc Ha 3aHATHUSAX;

* DK3aMeH;

* Ortuer o nabopatop-
HOM pabore;
e DK3aMeH;

q)OpMYJ'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINHU IpUBCJCHA B Ta-

omure 6.
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Ta6muia 6 — [TokazaTenu ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras

3HaTh

YMeTb

Braanern

OtnnuHO
(BBICOKUI YPOBEHbD)

* pa3IuyYHbIE METPOJIO-
THYECKUE HAllMOHAIbHBIC
U MEXAyHApOJHbIE CTaH-
JapThl B 06mactu nH)O-
KOMMYHUKAIUA U B
CMEXHBIX OTpacIsiX CIie-
UaIu3alym; caMble pac-
NPOCTpaHEHHbIE TEXHU-
YeCcKHe perjlaMeHThl B 00-
JacTi HHHOKOMMYHHKa-
LU 1 B CMEXHBIX OTpac-
JSIX CTIeLMAIN3aLNY;
3HaTh UX METPOJIOTHUYE-
CKHE TI0/Ipa3/iebl. ;

* CONOCTaBUTH TpeOye-
MBbIC B 00JIaCTH CIICLHa-
JIU3AIAHA METPOJIOTHYE-
CKHE XapaKTEePUCTUKU
paszpabaThIBaeMbIX
MIPOEKTOB TPeOOBAHUSAM
Pa3IMYHBIX CTAHIAPTOB.;

* BIAJEET CrIocobaMu
OIICHKH METPOJIOTHYIC-
CKHX XapaKTEPUCTHK
OOBIKHOBEHHBIX KOCBEH-
HBIX U3MEPCHHUI; BIaIeeT
HaBBIKAMH HCITOIb30Ba-
HUS Pa3JINYHBIX METPO-
JIOTHYECKUX CTAaHIapTOB
B WH(OKOMMYHHKAIIHSIX
M CMEXHBIX 001acTIX
cIIelaIn3aluu;;

Xoporto (6a30BbIH

* pas3lHYHBIE METPOJIO-

¢ CONOCTAaBUTH pa3iny-

e BJAleeT crnocodbamu

MEXyHAPOIHbBIE CTaH-
JapThl B 006nactu HH)O-
KOMMYHHKAIUI; CaMble
pacipoCTpaHEHHBIE TEX-
HUYECKHUE PErylaMeHThl B
00acTi UHPOKOMMYHHU -
Kallui U UX METPOJIOTH-
YECKUE MOAPA3AEIIBLL.;

ypOBGHI:) THYCCKHEC HAIIMOHAJIBHBIC | HbIC METPOJIOTMYCCKUC OIICHKH METPOJIOTHYC-
Y MEKyHAPOJHBIC CTaH- | XAPaKTEPUCTUKH pa3pa- CKHX XapaKTEPUCTHUK
JapThl B 00mactu MHPO- | OaThIBa€MBIX IPOEKTOB IPSIMBIX MHOTOKPATHBIX
KOMMYHUKAIUH; pa3ind- | TpeOOBaHMUAM PA3JIUYHBIX | PABHOTOYHBIX TEXHUYE-
HBICTEXHUYECKHUE pella- | CTaHIapTOB.; CKHMX U3MEPEHMUI; BlIa-
MEHTHI B 00:1aCTH HH(O- JieeT HaBbIKAMH UCIOJIb-
KOMMYHHKAIUN U UX 30BaHMs PA3IMYHBIX MET-
METPOJIOTMYECKHE POJIOTUYECKUX CTaH-
MIOZIPa3EIBbL.; JapTOB B MH()OKOMMYHH-

KalusXx;;

VYIIOBIETBOPUTEIIBH | * CaMble PACIpPOCTpa- * CONOCTaBUTH 0A30BBIE | * BIaJEeT CocoOaMu

0 (TIOpPOTOBBIN HCHHBIC MECTPOJIOTHYC- METPOJIOTMYCCKHME XapaK- | OLCHKH MCTPOJIOTHYC-

YPOBEHB) CKHE HALIMOHAJIBHBIE U TEPUCTHKH pa3padaThiBa- | CKUX XapaKTEPHUCTUK

€MbIX MPOEKTOB TpeOoBa-
HUSIM Pa3INYHbIX CTaH-
JIapTOB.;

MPSAMBIX OJHOKPATHBIX
TEXHUYECKHUX U3Mepe-
HUM; BIaJceT HaBBIKAMU
UCTIONB30BaHUS PyHIA-
MEHTAJIbHBIX B HH(OKOM-
MYHHUKALUSIX METPOJIOTH-
YECKHX CTaH/IApTOB;;

OIIK-6: cnocoOHOCTBIO MPOBOAUTH MHCTPYMEHTAIbHbIE M3MEPEHUS,

2.3 Komnerenuusa OIIK-6

I/IH(bOKOMMYHI/IKaHI/IOHHI)IX TEXHOJIOTUM 1 CUCTEM CBSI3H.

I[J'I}I (bOpMI/IpOBaHI/I}I KOMIICTCHII HCOGXOI[I/IMO OCYHICCTBUTD PAJ OTAIIOB. OTalbl (bOpMPIpOBaHI/ISI
KOMIICTCHIINU, MIPUMCHACMBIC IJIA 3TOr0 BHUABI 3aHATHH U HCIOJIB3YEMBIC CpEACTBA OLCHUBAHHA IIPEO-
CTaBJICHBI B Ta6J'II/II_IC 7.
OpPMHPOBAHUA KOMIICTCHIHWHN U MCITIOJIB3YEMEBIC CPCACTBA OLICHMBAHUA

Tabmuma 7 — DTansl

HCIIOJIb3YCMEBIC B obmactu

CocTasn

3HaTh

YmMmeTs

Bnanets

ConepxaHue 31a-
OB

Meronpl 1 cpeacTaa pas-
JUYHBIX (PU3UUYECKHX Be-
JINYHH, I/ICHOJ’IBSyeMBIX B
o0mactu ”HPOKOMMYHUKA-
IIMOHHBIX T eXHOJ'IOFI/Iﬁ 158

[TpoBoanTH M3MEPEHUSA
Pa3IMYHBIX BEJIMYMH 10
MPEOCTABICHHBIM METO-
JIMKaM BBITIOJTHCHUS U3MeE-
penuit (MBI).

CrniocobamMu OLIEHKH T10-
IPELIHOCTH U3MEPEHUN U
JIPYTUX Ka4€CTBEHHBIX
OLICHOK U3MEPEHUN.
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CHUCTCM CBiA3U

Bunwl 3ansatuit

* IIpakTnueckue 3ans-
TUS;

» JlabopartopHbie pabo-
THI,

* CamocrosTenbHas pa-
ooTa;

o Jlexnuwm;

* IIpakTnueckue 3aHs-
TUS;

 JlaGopatopHbie pabo-
THI,

» CamocTosiTenbHas pa-
0oTa;

* Jlekumu;

* JlaboparopHbie pabo-
THI;

* CamocTrodTenbHas pa-
oora;

Hcnosnb3yembie
CpeICTBa OLCHUBA-
HUS

* KoutponsHas pabora;
* KOHCIEKT caMOInoAro-
TOBKU;

* Oruer 1o 1aboparop-

» KonrponbHas padora;
* KoHcnekt camonoaro-
TOBKU;

* Ortuet no nabopatop-

* Oruer o nmaboparop-
HOM pabore;
e DK3aMeH;

HOI paboTe; HOI paboTe;
* Omnpoc Ha 3aHATUSAX; * Omnpoc Ha 3aHATHX;
e DK3aMeH; e DK3aMeH;
DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-
omune 8.
Ta6muia 8 — [TokazaTenu ¥ KpUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax
Cocras 3HaTh YmeTh Bnagets
OtinyHO * 3HaeT crocoObl HOP- * VYmeer poBeCcTH * YMeeT OLEHUTS I10-

(BBICOKHI YPOBEHB)

MUPOBAHHUS IKCILTyaTa-
IIUOHHBIX MOTPEIIHOCTEH
U3MEPUTENBHBIX PHOO-
poB. 3HaeT METO/IbI U3Me-
peHus pyHIaAMEHTAIb-
HBIX JJIEKTPHUUECKHUX Be-
JIUYHH, UCTIONB3yEMBIX B
obsacTi HHHOKOMMYHH-
KaIi ¥ CUCTEM CBSI3H, a
TaK K€ B CMEKHBIX 00J1a-
CTSIX CIIeUUAIN3ALNY. ;

OOBIKHOBEHHOE KOCBEH-
HOE U3MEpEHHE 110
npengocrasiieHHo MBU,
ymeeT BeiOpath MBU u3
MPEI0KECHHBIX. ;

IPEIIHOCTHh OOBIKHOBEH-
HOTO KOCBEHHOTO H3Me-
peHuUsL.;

Xoporo (6a30BbIi

* 3Haer crocoObl HOp-

* VYMeer NpoBECTH IIpsi-

* VYMeeT OLICHUTH MO-

TeJbHBIX MPUOOPOB. 3HA-
€T METO/Ibl U3MEPEHUS
(byHIaMEeHTabHBIX AJIEK-
TPUYECKUX BEJIMYUH, HC-
MOJIb3YEMBIX B 00J1aCTH
UH(POKOMMYHHUKAIH. ;

npengocTtaBiieHHo MBU
10/ HENOCPEACTBEHHBIM
KOHTPOJIEM.;

YPOBEHB) MHUPOBaHUS JOIIOJTHU- MBIC MHOT'OKPATHBIC PaB- | I'PCIIHOCTH IIPSMBIX
TEJIbHBIX MMOIPEIIHOCTEN | HOTOYHBIE TEXHUYECKHE | MHOTOKPATHBIX PABHO-
U3MEPUTENBHBIX TPHO0- | H3MEPEeHUs MO Mpeo- TOUYHBIX TEXHUYECKUX U3-
poB. 3HAaET METOBI U3Me- | cTaBieHHOM MBU.; MEpEHHII. ;
pEeHUs Pa3IuYHbIX JJICK-
TPUYECKUX BEJIIMYMH, UC-
MOJIb3YEMBIX B 00JIaCTH
WH()OKOMMYHHKAITUH. ;
VYnoBnerBoputenabH | * 3HAET CIOCOOBI HOP- * VYMmeer IpOBECTH IIPsi- | * YMEET OLEHUTH I10-
0 (IOpPOroBbIi MHPOBaHUS OCHOBHBIX MO€ OJHOKPATHOE TEXHU- | T'PELIHOCTH IIPSMOIO OX-
YPOBEHB) MOTPELIHOCTEN U3MEPU- | UYECKOE U3MEPEHHUE 10 HOKPATHOI'O TEXHUYECKO-

r0 U3MEPEHUS.;
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3 TunoBble KOHTPOJIbHBIE 32/ IaHUS
Jlnst peanu3anuy BBIMIENIEPEUNCICHHBIX 3a/1a4 OOYYEHHsI MCTIONB3YIOTCS THUIIOBBIC KOHTPOJIBHBIC
3a/laHus WM WHBIE MaTepUaIIbl, HEOOXOAUMBIE JJIsl OIICHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIN) OIBITA JIe-
SATEILHOCTH, XapaKTEePU3YIONINX ATamnbl (POPMHUPOBAHUS KOMIIETCHIIMA B TPOIECCE OCBOEHUs oOpa3oBa-
TEJIbHOMN MPOrpaMMBbl, B CIEAYIOIIEM COCTABE.

3.1 Bonpochl Ha caMONIOATOTOBKY

— Kraccudukanuu Bu0B U3MepeHH, METOJ0B U3MEPEHUM, CPEICTB U3MEPEHUN U UX XapakTe-
pHUCTHUK, orpenHocTei. CucrtemMaruueckue, ciiydyaiiHble, rpyOble MOrpelIHOCTH. 3aKOHBI paclpeieIeHusl.
Toueunsle, NOBEpUTEIbHBIE, KBAaHTWIbHBIC, NHTEPBAJIBHBIC OLEHKU. [IpsMble OQHOKpATHBIE, NpsSMbIE
MHOI'OKpaTHbIE PaBHOTOYHBIC, KOCBEHHbIE M3MepeHHus. [IpaBuiia cymMMUpOBaHMs MOTPEIIHOCTEH, Bumbl
AULII/ITATIL. Mukponponeccopusie CHU. O6001IEHHBIE CTPYKTYPHBIE CXEMbI MU3MEPHUTEIBHBIX MPUOOPOB
OpSIMOTO U KOMIIEHCALMOHHOTO MpeoOpa3oBaHus. OCHOBHbIE MOJIOKeHUs 3akoHa PO «O6 obecnieueHnu
enuHcTBa u3MepeHui». [losepka u kanub6poska CH, noBepoyHble CXeMbl U1 METOAUKH MOBEPKU. DTaJIOHbI
enunul ©B, ux Buabsl. OcHOBHBIE MONOKEHHS 3akoHA PO «O06 0CHOBaX TEXHUYECKOrO peryjJupoBaHuUs B
P®y. Buabl u meToab! cranfaptuzaunu. Buabl crangapToB, TEXHUUYECKUE perinaMeHThl. CUCTEMBI U cXe-
MBI CepTH(PUKALINY.

3.2 TeMblI OIPOCOB HA 3AHSATHAX

— Bunel norpenrHocreii n3mepenuil. Kinaccuduxanust BuoB U3sMepeHuil, METOAOB U CPEICTB U3-
mepenuii (CH).

— OcnoBHble MeTposiornueckue xapakrepuctuku CU. Knaccersl Tounoctu. OCHOBHBIE U JJOTIOJTHU -
TenbHble orpemHoctu CHU.

— CucreMaTHuecKHe U CIIy4YaiHbIe MOTPEUIHOCTH, UX 0COOEHHOCTH.

— CymMHpOBaHHE MOTPEIIHOCTEN.

— Craructuueckas 00paboTKa pe3yabTaTOB MHOTOKPATHBIX MPSMBIX PaBHOTOYHBIX TEXHUYECKUX
U3MEPEHHUN.

— OmnpeneneHune T0BEPUTEIBHBIX TPAHUIL CITYIalHON TTOTPEITHOCTH.

— OmnpeneneHne MOrPeIIHOCTEH 0OBIKHOBEHHBIX KOCBEHHBIX U3MEPECHHIM.

3.3 Dk3aMeHallMIOHHbIE BONPOCHI

— 1. Knaccudukaus usmepenuii. Mizmepenus npsiMble, KOCBEHHbIE, COBMECTHBIE 1 COBOKYITHBIE.
2. Knaccudukamus merono m3meperns ®B. Meron HemocpeACTBEHHON OLIEHKA W METOJ CPaBHEHUS C
mepoil. 3. Knaccudukarus cpencts uzmepenuii. x xapakrepuctuka. 4. Kinaccugukarys norpemHocteii.
5. Cucrematnveckue MOrpeIrHOCTH. MeTonsl oOHapyXeHus, MEeTOAbl ucKiIroueHus. 6. Ciy4aifHble To-
IPEIHOCTU. 3aKOHBI PACHpPENENICHUs, TOYEUHble OLEHKU. 7. CTaTUCTUYECKUE OLICHKM CIIy4YailHbIX IO-
rpemHoctel. Onpeenenne 10BEpUTEIHLHOT0 MHTEpBaja morpenHocteit. 8. [lorpemnoctu cpencTs ume-
penus, ux Hopmuposanue. Kiaccel Togunoctu CH. 9. Onpenenenue pe3ynprara U MOTPEIIHOCTH KOCBEH -
HBIX U3MepeHuid. 10. O6paboTka pe3yabTaToB MPSIMBIX PAaBHOTOYHBIX M3MepeHui. M nenTudukanus 3axko-
Ha pacnpezeneHus ciaydaiHon Bennuunsl. Kpurepuii ITupcona. 11. IlpaBuna cymmupoBaHMs OTpELIHO-
cTeil (HEeUCKITIOYEHHBIE OCTATKU CUCTEMATUYECKUX MOIPEIIHOCTEN U cllydaliHble norpemnoctu). 12. Cur-
HaJIbl U3MEpUTEIbHON nHpopManuu. 13. DnekTpomMexaHndeckre Npudopbl — MarHUTOINEKTPHUUECKON CH-
CTEMBI, JIEKTPOMAarHUTHOM, 3JIEKTPOMEXAaHUYECKOM CUCTEM, JIEKTPOCTATHYECKON cHCTeMbl. [IpuHINIIBI
JecTBUS, YpaBHEHUS IIKAJIbl, 00JACTH MPUMEHEHHUs, YCIOBHbIE 0003HaUeHUs Ha 1Kajie. 14. Dnekrpome-
XaHWYECKHE MPUOOPHI ¢ TpeoOpa3oBaTeIsIMH — BBHINPSIMHUTEIBHBIE U TEPMODJICKTpUIECKHe. [IpUHIHTIBT
JecTBUSA, TOCTOMHCTBA M HEJNOCTaTKH, oOnactu npuMmeHeHus. 15. Knaccudukanus nuudpoBbeIX U3MEpH -
TEJBHBIX YCTPOCTB. OCHOBHBIE XapaKTEPUCTHKHN HU(PPOBBIX YCTPOHCTB. 16. BOIbTMETPHI MOCTOSHHOTO
HanpspkeHusi. Komnencatopsl. 17. BonbTMeTpsl nepemenHoro HanpspkeHus. Kimaccudukanus. O6001méH-
HbIE CTPYKTYpHbIE cXeMbl. 18. 3MepuTenbHble peoOpazoBaTeay aMIUIUTYJHOTO 3HaYE€HUS IEPEMEHHOTO
HanpsDKeHUs. B MocTostHHOe. 19. M3MmepurenbHble MpeoOpa3oBaTesid CPeIHEBBITPSIMICHHOTO U Cpe/IHe-
kBagpatnyeckoro 3HaueHnit (CB3 n CK3) nepemennoro HanpspkeHus B moctosaHoe. 20. Biausaue dop-
Mbl KPUBOM HaIpsHKEHUs Ha MOKa3aHMs BOJBTMETPOB NepeMeHHoro Toka. 21. L{uppoBeie BOIbTMETPHI €
BpPEMS-UMITYJIbCHBIM IIpeoOpa3oBanueM. 22. I{udppoBbie BOIBTMETPHI, UCHOIB3YIOIIME METOJ JBOMHOIO
uHTerpupoBanus. 23. L{ludpoBsle HHTErpUPYIOIIME BOJIBTMETPHI (C YACTOTHO UMITYJIBCHBIM IpeoOpa3oBa-
HueM). 24. [{udpoBble BOIBTMETPHI YpaBHOBEUIMBAIOIIETO MpeoOpa3oBanus. 25. CTpyKTypa U NpUHIUI
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JeMCTBUSL YHUBEPCAIBHOTO 3JIEKTPOHHOro ocumiorpagda. OCHOBHBIE XapaKTEPUCTHKH, MOTPEHIHOCTH
ocryuiorpada. 26. Ocrmtorpadudeckrne MeToIbl U3MEpPEHHUs mapaMeTpoB curHaioB. [lorpemHocTy us3-
mepenuit. 27. LHudpossie ocummnorpadsl. 28. BpeMs-UMITyIbCHBIN U3MEPHUTEIb BPEMEHHBIX HHTEPBAJIOB.
[IpuHIMT AEHCTBUS, CTPYKTYpa, MOTrpetHOCTH 29. HOHMYCHBIN U3MepUTENh BpEMEHHBIX HHTEPBaIoB. 30.
DNEKTPOHHBIC aHAJIOTOBBIE YaCTOTOMEPHI (B TOM umcie pe3oHaHcHbie). 31. [ludpossie uacToromepsl. 32.
[udposeie dazomeTpbl ¢ BpeMsi- UMIYIbCHBIM ITpeoOpa3zoBanueM. 33. Da3oMeTphl C MPOMEKYTOUHBIM
npeoOpa3oBanueM casura (a3 B HampsbkeHue. 34. PazoMeTpbl ypaBHOBEUIMBAIOLIETO MPeoOpa30BaHUs
(xoMrieHcanoHHbIE (hazomeTphl). 35. MoOCTOBBIE METOIBI U3MEPEHHUSI TTapaMeTPOB Iienel. Buasr MmocToB.
Nx ocobennoctu. O6nactu npumenenus. 36. LludpoBbie u3mepuTenn mapameTpoB LENEH ¢ MpeaBapH -
TEILHBIM TIpeoOpa3oBaHreM MmapaMeTpa B HanpspkeHue. 37. LludpoBeie n3mMepuTeny nmapaMeTpoB Ienei ¢
BpEeMS-UMITYJILCHBIM NpeoOpa3zoBanueM. 38. KoHTypHbII MeToa u3MepeHus napameTpoB neneit. Kymerp:
MPUHIMN AEHCTBUS, CTPYKTYpPa, OCHOBHBIE XapaKTEPUCTUKH, u3MepeHus. 39. ['enepaTopHbIii METO/T U3ME -
penus napametpos meneil. 40. [lTaHopaMHbIe U3MEPUTENH AMIUIUTYIHO-YACTOTHBIX XapaKTEPUCTHUK LETEH.
41. N3mepeHre MONIHOCTH B IIEMSAX 3BYKOBBIX M BBICOKHX 4acToT. 42. M3mepenue momHoctd Ha CBY.
Kanopumerpuuecknii, TEpMO3JIEKTPUUECKHUM, TEPMOPE3UCTUBHBIM BATTMETPHI: NMPUHIUI JECHUCTBUSA, IO-
rpemHocTy. 43. AHaIM3aTOPHI CIIEKTpa MOCcaea0BaTeIbHOTO necTBus. 44. [lapannensHblil (OTHOBpEMEH-
HBI) YaCTOTHBIM aHaNW3 cHekTpa curHana. 45. M3mepenus koddduimeHTa rapMOHUK cUTHama. 46.
OcHOBHbBIE TPUHLUIBI MOCTPOEHUS H3MEPUTENbHBIX TE€HEPATOPOB: TApMOHMYECKHX KojeOaHuM, HM-
NYyJIbCHBIX CUTHAJIOB, KONeOaHU crienuanbHON (GopMmbl. 47. ABTOMaTH3aIMs W3MEPEHUI: MUKPOIIPOIIEC-
copupie CU, nHpOpMaIMOHHO-U3MEPUTENbHBIE cuCcTeMbl 48. MeTposorndeckoe oOecredeHue u3Mepe-
Huil. CTpyKTypa U QYHKIIMH METPOJIOTHUYECKON CIyXObl opranuzanuu. 49. Cucrema nepenadyn pamepoB
equaul; @B padounm CU. Dtanonsl, moBepounsie cxembl. 50. [ToBepka u kaimbOposka CU. 51. [IpaBoBsie
OCHOBBI cTaHAapTu3auuu B P®. OcHOBHBIE MOM0XKEHUS 3aK0oHAa «O0 OCHOBAaX TEXHHMYECKOTO PEryIMpoBa-
Hus B POy. 52. [lenu n npuHOMnel ctanaaptuzanuu. 53. Buasl u Mmeroasl crangaptusanuu. 54. ['ocynap-
ctBeHHas cucrema cranaaprusanuu (I'CC). Hayunas u oprannzaunonnas ocuosa I'CC. 55. Hopmarus-
HbIE TOKYMEHTHI TI0 cTaHmapTu3anuu. 56. [loaTBepknenne coorBeTcTBus. Llenn, mpuHITUIIBI, 0OBEKTHI U
(dbopMBI TIOATBEPKACHUS COOTBETCTBUA. 57. JJoOpOBOIBHOE MOATBEPIKIEHHUE COOTBETCTBUS (HOOPOBOIIE-
Has ceptudukamus). 58. O6s3aTeNbHOE MOATBEPKAEHNE COOTBETCTBUSA. OOBEKTHI U (OPMBI 00S3aTEIHHO -
rO TOATBEPXACHUS cooTBeTcTBUA. 59. OOs3arenvHas ceprudukamus. 60. JlexmapupoBaHue COOTBET-
ctBusl. 61. ['ocynapcTBEHHBII KOHTPOJIb U HAJ30p 3a COOMOACHHEM TpeOOBaHWT HOPMATHUBHBIX JIOKYMEH -
TOB. 62. OTBETCTBEHHOCTh M MPOIEAYPHI, IPUMEHEMbIE B CIy4asX HECOOTBETCTBUS TPEOOBAHHUSIM HOP-
MaTUBHBIX IOKYMEHTOB.

3.4 TeMbl KOHTPOJILHBIX padoT
— KonTtponsHas pabora Nel: "CymmupoBanue norpemsocteid. OLeHKa NorpeHoCTH KOCBEHHO -
IO TEXHUYECKOIO OJHOKPATHOT'O U3MEPEHUSI.
— KonTtponpsHast pabora Ne2: "Knacckl TOYHOCTH W MeToauueckue morpemHoctd. OueHka mo-
TPELIHOCTH MIPSIMOTO TEXHUYECKOTO MHOIOKPAaTHOTO PAaBHOTOYHOT'O U3MepeHUs. "

3.5 Tembl 1a00paTOPHBIX padoT
— H3ydyeHue MeTo10B U3MepeHus GU3NUECKUX BEIIMYMH HA MPUMEpPE U3MEPEHUs CONPOTHBIICHHS
Ha TIOCTOSIHHOM TOKE.
— IlpumeHeHune 31eKTpOHHOro ocumuiorpada A UCCIeJOBaHUs NEKTPUUECKUX CUTHAJIOB.
— MH3mepeHnue napamMeTpoB IEKTPUYECKUX LENEH pe30HAaHCHBIM METOIOM.
— IloBepka cpeacTB U3MEpPEHUN.

4 Meroan4yeckue MaTepHaJibl
st obecrniedeHust mpoiiecca OOy4eHHUST U PEIICHUs 3a/1a4 0O0ydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE
MaTepHUabL:
— METOIUYECKHE MaTepHaIIbl, OTPEIENISIONINE MPOIeIyphl OIICHUBAHNS 3HAHHUHA, YMEHHA, HaBbI-
KOB ¥ (WJIM) OTIBITA JEeSITEbHOCTH, XapaKTePU3YIOIINUX 3TAIbl (OP-MHUPOBAHHS KOMIIETSHIIUN, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHOoBHasI JUTEpaTypa
1. Oruanko B.®. Merponorus, crangaptuszauus v cepTudukamnus: YdeOHoe mocobue. —
Tomck: TOMCKHIT MEKBY30BCKHI IIEHTP TUCTAHIIMOHHOTO 0O0pa3oBanus, 2010 — 208 c. (Hanwuue B 6HO-
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muoteke TYCVYP - 61 3k3.)
2. Ilepemutuna T. O. Merposorus, cTangapTuzanus u cepTudukanus: YuedHoe mocoome. —
Tomck: TMIJ1O, 2009 — 140c.: budmuoreka TYCVYP (nanuuue B oudmorexke TYCYP - 20 sk3.)

4.2. lonoTHUTEIbHAS JTATEPaTypa

1. Mertponorus u pagnonsmepenus: yaeOHuk s By3oBy/ B. M. Hedenos, B. U. Xaxun, B. K.
butiokoB u ap.; Pen. B. U. Hedenos. - M.:Beicmias mkona, 2006. - 525 c.:un. (Hanuuue B OMOIHOTEKE
TYCVYP - 48 5k3.)

2. Merponorus, cTangapTU3anus, cepTuuKanms U AMEKTPOU3MEpUTEIbHAS TEXHUKA: YUueOHoe
nocobue/ K. K. Kum, I'. H. Aaucumos, B.1O. bap6aposuu, b. . JlutBunos. - CIIb.:ITutep, 2006. - 368c¢:
wi. (Hanuuue B Oubnuoreke TYCVYP - 50 7k3.)

3. DOpactos B. E. Metrponorus, crannaptusanus u ceprudukanus: YaeOHoe mocoone — ToMck,
N3n-Bo ToMCKOro rocyqapCcTBEHHOTO YHUBEPCUTETA CUCTEM YIPABICHUS M paanodneKTpoHuku, 2005 —
266 c. (nanuuue B Oubmoreke TYCVYP - 340 3k3.)

4. Ceprees A. I', Kpoxun B. B. Merponrus: yue6. mocodue ains By3o0B. - M.:Jloroc, 2000. - 408
c. (manmmumue B 6ubmotexe TYCVYP - 3 3k3.)

5. 3akon PO "O06 obecnieuenun enumHcTBa M3MepeHuit" ot 26.06.2008 r. Ne102-O3 [DnexTpoH-
HBII pecypc]. [DnexTpoHHbII pecypc]. - http://www.consultant.ru/cons/cgi/online.cgi?
req=doc;base=LAW;n=182748#0

6. 3akon P® "O texnuueckom perymupoBaHuu" ot 27.12.2002 Nel84-D3 [DnekTpoHHBIN pe-
cypc]. [DneKTpOHHBIIH pecypc]. - http://www.consultant.ru/cons/cgi/online.cgi?
req=doc;base=LAW;n=196382#0

7. Mertposorus, cTaniapTu3anus u ceprudukanus: YueOnuk s By3os/ . M. Pankesuu, A. I
Cxuptnanze, b. U. JlaktnonoB — 2-e uznanue, nonoiHeHHoe — M,:Bricmias mkomna, 2006 — 799c. (na-
auuue B ondmmoreke TYCVYP - 30 5k3.)

8. OpactoB B.E., Cunopos 10.K., Otuanko B.® M3mepurenpHas TeXHUKA U JaTYUKH: Y4UeOHOE
nocooue. — Tomck: TMILJIO, 1999. — 178c¢. (nanuuue B onbamoreke TYCVYP - 63 5k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYeCKHE MOCOOHs

1. Oryanko B. ®. Metposorus, crangapTu3anus U cepTudukanus: Y4ueOHoe METOIUIECKOE 0~
cobue. — Tomck: TMIIJIO, 2010 — 52 c. (Hanuune B 6ubmuoreke TYCVYP - 15 2k3.)

2. Oryanko B. ®. O Y4eOHO-METOMUYECKUI KOMIUICKT (Yy4eOHBIE METOIUYECKHE MOCOOHS IO
MPAKTHYECKUM 3aHSATHSM, [0 CAMOCTOSITENIbHON paboTe CTYJCHTOB, 10 J1a00paTOpHBIM paboTam) Mo JIuC-
mummmHe  MCuC  —  Tomck, 2012 [anekTpoHHBIM  pecypc]. [DnexktpoHHbId  pecypc]. -
http://new.kcup.tusur.ru/library/umk-metrologija-i-radioizmerenija-rtf

4.4. ba3pl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIE U MOUCKOBbIE CHCTEMBI
1. www.consultant.ru
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