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(B 32a4eTHBIX eJUHHLAX) 2 3 5 SET

3aver — mecToi ceMecTp JK3aMeH — CeIbMO CeMecTp

Tomcek 2016

8477



IHpOTOKOH JN2 O1 « » U F.I

3 T T TO
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1.lenn 1 327248 JHCHHMILIHHBI:

Heabio qucuUIUIMHEBL «MeTposiorus, cTan apTH3alus U cepTH(HUKaKs B MHPOKOMMYHHKALIAIX)»
(MCuCBHK) siBnsieTcst oOy4eHHe CTYJEHTOB OCHOBAM METPOJIOTHYECKOro 00ecrieYeH sl COBPEMEHHOM
HayKH U TEXHUKH.

OCHOBHBIMH 321a49aMH JUCLIUILIHHBI SBJISIETCS U3YyYEHHE TEOPETHUYECKUX OCHOB METPOJIOTHH, T10-
JIO)KEHUH TEOPUH MOTPELTHOCTEH, COBPEMEHHBIX METOJIOB U CPEJICTB H3MEPEHUs (PU3HYECKHUX BEJTHYKH,
crnoco6oB 06paboTKH pe3ysIbTaTOB H3MEPEHHH, H3yYeHHE CHCTEMBbI 00ECTIEYeHUs €IMHCTBA U3MEPEHHH 1
OCHOB CTaHJApTH3aIlMH U CEPTHPHUKAIIHH.

2. Mecro aucouminabl B crpykrype OOII:

JucuummHza oTHOCHTCS K 6a30Boi yacTu npodeccuonansHoro nukia. (b1.5.22)

W3yyenne qUCHUIUIMHEI 6a3upyeTcs Ha pyHIaMEeHTaIbHOH QU3HKO-MaTeMaTHIeCKO#H MOAro-
TOBKE, Ha 3HAHUH METOJIOB TEOPHH BEPOSITHOCTH, OCHOBHBIX (PM3UYECKUX 3aKOHOB B 00JIACTH JIEK-
TpPUYECTBA, MAarHETH3Ma, MEXAHUKHU, ONITUKH; HAa 3HAHUU OCHOB JJIEKTPOTEXHHKH, TEOPHUH IIeTIei U
3JIEKTPOMArHUTHOTO IOJIsA, 3JIEMEHTHOH 6a3bl aHaIOroBo# U 1UQpoBoi TexHUKH U n1p. M3yuaemas
JUCHUIUIAHA SIBIISIETCS IPEIIIECTBYIOUIEH IPU U3yYEHHH CIEIHATBHBIX ¥ MPOQUIHPYIOIMUX TUCIIH-
IUTHH — 3JIEKTPOIIUTAaHHE YCTPOHCTB U CHCTEM TEIEKOMMYHHUKAIH, 6€3011aCHOCTb KH3HEeITEIbHO-
CTH, IPEITUIIOMHAs IPAKTHKA .

3. TpeboBaHus K pe3yJibTATAM OCBOCHHS THCIHILIHHBI:

[Iponiecc u3ydyeHHs AMCUUILUIMHBI HAlpaBieH Ha (opMUpOBaHHE CIEAYIOIIMX KOMIIETEHIIMIA
BBIITYCKHHUKA:

1. CnocoGHOCTE NPOBOAUTE HMHCTPYMEHTAJIbHBIE H3MEPEHUS, HCIIOIb3yeMble B 00acTu HHGO-
KOMMYHHMKAIIMOHHBIX TeXHOJOorui U cucteM cBsizu (OITK6).

2. YMeHHe OCyIEeCTBISATh IEPBUYHBIN KOHTPOJIb COOTBETCTBHS pa3pabaThiBaeMbIX MPOEKTOB U
TEXHHYECKOH JOKYMEHTALUH HAMOHAIBHBIM M MEXIYHApOJHBIM CTaHJAapTaM W TEXHHYECKHM per-
namentam (I11K-14).

3. CnocoGHOCTH OpraHW30BBIBaTH M IPOBOJUTH IKCHEPUMEHTAILHBIE HCIBITAHUS C IEJBIO
OLIEHKH COOTBETCTBHUS TPEOOBAHUAM TEXHHYECKHX PErVIAMEHTOB, MEXKIYHAPOIHBIX W HAIlHOHATHHBIX
CTaHJIapTOB ¥ MHBIX HOpMaTUBHBIX JoKymMeHTOB (I1K18).

B pe3ynbraTte n3yueHHUs TUCUMIUTHHBI CTYACHT JOJDKEH:

3HaTh: OCHOBBI CTAHJAPTH3ALMH H METPOJIOTHYECKOT0 0OecTiedeH s MpH pa3paboTKe U IKCILTyaTa-
IIMH TEJIEKOMMYHUKAIMH; OCHOBHBIE METO/IbI ¥ CPECTBA H3MEPEHHS GU3NUESCKUX BETTHIHH

YMeThb: U3MEpSTh TapaMeTphl U XapaKTePUCTHKH 000PyI0BaHHSI, CPEICTB U CHCTEM CBSI3H, KOHTPO-
JIMPOBATh COOTBETCTBHE pa3pabaThiBacMOi JOKyMEHTAMH HOPMAaTHBHBIM JIOKYMEHTaM.

Baianers: HaBbIKAMHU AKCIIEPUMEHTAIBHBIX HCIIBITAHUI CHCTEM CBSI3U, METOIaMH 00pabOTKH pe3yIib-
TAaTOB ¥ OIIEHKH MTOTPEIIHOCTH H3MEPEHUIA.

4. O0beM IMCHHILIMHLI H BH/bI y4e0HOH paboThl

OO6m1ast Tpy10EMKOCTh JUCIMIUIMHBI COCTABIISAET 5 3a4EeTHBIE €UHUIIBL.

Bun yue6Hoit paboTsi Eeiion : CemecTpsl ; |

[AyauTopubie sansitus (Bcero) TR L i 40 40
B Tom uucne: 2 2

JleKyu 32 16 16

JTaGopaTopHble paboTsl (JIP) 24 12- 12

[[Ipakriaeckue sauaTns (113) 24 12 12

[CamocTosTennnas paGora (scero) 64 2 32

[Bun aTTecramum - 3auer -

Bun arrecraumu - 3K3aMeH 36 36

[O611as1 TPYA0EMKOCTh 9ac 180 72 108

3aueTHbie EnuHuib! prnoeuxocnq 5 2 3

5. ConepxaHue THCUHILTHHBI
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5.1. Pa3zaenbl AMCHMILIMH H BHABI 3aHATHH

. |g &% g o
N E:; § :’:_‘ = E' ::_f' % g é DopMHpyeMBIe KOM-
i HanmenoBanue pasziena QUCHMILIHHbI = |8 E|&E|865 g g o NETeHIMH
=5 |= 8|F 8|3 - 28 (OK, TIK)
O3 ~
1. ObecneueHne eAMHCTBAa U3MepeHuii. OCHOBBI MeT- | 4 4 4 10 22 O IIK-6, TIK-18
posioruueckoro obecneyeHus. (6 cemectp)
2 | OcHOBBI CTaHAAPTH3ALMH U cepTUHKaLMu.(6 ce- 4 4 10 18 IK-14, TIK-18
MecTp)
3 | OcHOBBI MeTposiOTHH. [1OrpemHOCTH H3MEPEHHHA. 8 8 4 12 32 OIIK-6,, IIK-18
(6 cemecTp)
4 | O6paboTka pe3ynbTaToB U3MepeHuii. (7 cemecTp) 4 4 4 12 24 OIIK-6, TIK-18
5. | Meroxsl u cpeacTBa u3mMepeHus puznueckux Benu- | 12 | 8 8 20 48 OIIK-6, ITK-18
4iH. ABTOMaTH3alus u3MepeHuii. (7 cemectp)
5.2. Conep:xkanue pa3aejioB JHCIHHILIHHBI (110 JeKIHIM)
Ne AL S Tpyno- | dopmupyembie
/ At pASHENOB ConeprxaHue pas3ziesioB €MKOCTb | KOMIETEHLIUU
n (vac.) (OK, TIK)
O6mue cBeeHUs 0 poid MeTponorudeckoro obecnevenus (MO) B
o01mem ruiaHe ¥ B TeJIeKOMMYHUKaUusIX. OCHOBHbIE OHATHUS U
Obecneyenme | 324894 METPOJIOrHYECKOro obecneyeHnst. OcoGeHHOCTH METPOJIO- 4
ruyeckoro obecnieueHus B 061acTH TeIEKOMMYHHKALMI ¥ pauo-
€IMHCTBA U3- (1us
¥ anexTpoHuke. OCHOBHBIE MOJI0XKEeHUs 3akoHa P® «O6 obecneye-
1 AP L HUM €JIMHCTBA U3MepeHui». CucteMa BOCIPOU3BEIEHHS € IUHH HHTe- OIIK-6, I1IK-18
HOBBI METPO- p P FEIN EArEa PaKTHB- ’
@B u nepenauu UX pa3Mepa BCEM CPeACTBaM U3MEpeHHi. DTalo- N
JIOTUYECKOTO HOIA
Hbl, BUZIbI 3TaIOHOB. [ToBepka u kanubposka CU. [ToepouHsie
obecrieueHus1. ™ . | ¢dopme)
CXeMbl ¥ METOIMKH NOBEPKHU. ['0Cy1apCTBEHHBIN METPOJIOrUYECKHi
Haz30p.
OcHoBHbIe n010)keHUs 3akoHa PD «O cranpapTuzauuu B POy.
OcHOBHBIE NOHATHA CTaHAapTH3aLMK. [IpMHLIMIBI 1 Lenu
cTaHAapTH3auuy. HaunoHanbHas U MeXIyHapoaHas 4
OCHOBBI cTan- | CTaHIapTu3auus. HopMaTUBHBIE TOKYMEHThI 1O CTaHIapTHU3ALMH. (lus
) JapTusalMi ¥ | CraHzapTu3anys B TEIEKOMMYHHKALIUAAX. HUHTE- MK-14. TIK-18
cepruduka- OcHOBHbIE N0J0KEHNS 3aK0Ha PP «O TeXHUYECKOM peryiupoBa- | PaKTHB- ’
LM Hun». Ceprudukanns. Lenu, npuHIuIs! 1 GOpMBI OATBEPKAE- HO#
Hus cooTBeTcTBHUA. CHcTeMbl cepThukamu. Cxembl cepTuduka- | dopme)
uun. CepTuduKanys B TeICKOMMYHHKALIMAX.
OcHoBbI MeT- | OCHOBHbIE IOHATHSA, TEPMHUHBI H ONpeeneHus MeTposioruu. Cuc-
ponorum. I[To- | Tema enunun ¢pusmdeckux BennduH (PB). Knaccupukauyu Buios
rpeiHOCTH U3MepeHuii, MeTo10B U cpeacTB usmepenuii (CH). OCHOBHbIE MeT- 8 OIIK-6, ITK-18
HU3MEPEHHIA. ponoruyeckue xapakTepucTuku CH. OCHOBBI TE€OPHH MOTPEIIHO-
3 creit. Knaccuduxanus norpemnocteii. [IpaBuna cyMMupoBanus
norpemHocTeil. [IpaBuna npeacraBneHus pe3ybTaTa U3MEPeHHs.
O6paboTka O6paboTka pe3yabTaTOB NPSIMBIX OJHOKPATHbIX TEXHUYECKUX
pe3yJIbTaTOB u3MepeHuii. HopmMupoBaHue OCHOBHOM M JOMOJIHUTENILHOM 110~
4 U3MEPEHHI. rpemHocTelt CU. O6paboTka pe3yIbTaTOB KOCBEHHBIX H3MEPEHHUIA. -+ OIIK-6, TIK-18
O06paboTka pe3yJIbTaTOB MHOTOKPAaTHBIX PAaBHOTOYHBIX HU3MEPEHHI.
5 | Merons! u O60011eHHbIE CTPYKTYPHBIE CXEMbI H3MEPUTENILHBIX PUOOPOB.
CpeacTBa us- [MpuHuunsl nocrpoenus muppossix CU. Metoasl u cpencrsa us- 12
MepeHus Gu- | MepeHMs HalpsKEHUs, TOKa ¥ MOIMHOCTH. M3MepeHue napaMeTpoB (3uB | OIIK-6, [1K-18
3uyeckux Be- | wemneii. Mccnenoanue Gopmsbl curnana. Ocumwuiorpaduyeckue UHTE-
JNUYUH. ABTO- | M3MepeHus. M3MepeHue 4acToThl, HHTEPBAIOB BpeMEHH M (a3oBo- | paKTHB-
MaTHU3aLus ro caBura. ABTomMarusauus uaMepenuit. UadopmaumonHo- HOW
W3MEPEHUIA. W3MepHTEIbHbIE CHCTEMBI. MI3MEpEHNs B aHAIOTOBBIX MHOTOKa- (bopme)
HAJIbHBIX CHCTeMax nepenayu. M3mepenns B LM(PPOBBIX CETHX.
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5.3. Pa3zennbl AMCHMIIIMHBI H

5
MEKIUCHUIININHAPDHBIC CBHA3H C

obecneyHBaOMMUMH (MpebIIYyIHMH) H o0ecrniedyuBaeMbIMH (MOCJIeXYIHMH) THCIHHILIHHAMHA

Ne HaumenoBanue obecnieunBaro- | Ne Ne pa3znenoB naHHOM QIUCHMIUIMHBI U3 Tab.5.1, U1 KOTOPBIX HEOOXO-
n/mn mMx (MpeablIymmx) 1 obecne- IMMO M3y4eHHe obecneynBaromuX (MpeablayInx) U o0ecrneduBaeMbIX
YHUBaeMbIX (IOCIETYIOMHX) (mocnenyromux) IMCUMILIMH
JMCLMIUTHH 1] 2 [ 3 I 4 5
Hpenmecn;ylomne JAHCHHIITHHbI
1. | ®Ousuka - - + + 4
2. | MaremaTHuecKuii aHaIu3 = - + + +
3 Teopust BEpOATHOCTH - - - + +
4. | Teopus 3NeKTpUYECKUX Lienei - - " - +
5. | Dnextponuka (CXeMOTEXHHUKA). & - = - +
HOCJIeIIleIlIHe JUCHHIIIHHbI
1. | Be3onacHOCTb XKHU3HEAEATENb- - — + + +
HOCTH
2 DneKTponUTaHue YCTPOICTB U - + - + +
CHCTEM TEJICKOMMYHHMKaLHH
3. | IIpepnuruioMHas npakTHKa + + + + +

5.4. CooTBeTCTBHE KOMINETEHIIHI, (OpMHPYeMbIX IPH H3y4YeHHH THCIHHILIMHBI, H BUHI0B 3aH-

THH
Ilepeyens Bunp! 3anatuit DopMbI KOHTPOJIS
KOMTIETEHLIMH TIa6 Tip. KP/K | CPC (ipumepb1)
I1
OIIK-6 + + + Omnpoc, BBICTYIUIEHHs! HA IPAKTHYECKUX 3aHATUSX, BBINOJ-
HeHHe J1abopaTOpHBIX paboT, 3alMTa OTYETOB, KOHCIIEKT,
KOHTPOJIbHbIE paboOTHI.
I1K-14 + + Omnpoc, BBICTYIJICHHS Ha MPAKTUYECKUX 3aHATUAX, KOH-
CIIEKT, KOHTPOJIbHbIE PabOThI
I1K-18 + + + Omnpoc, BBICTYIUIEHHS HA MPAKTUYECKHUX 3aHATUAX, KOH-
CIIEKT, BHITIOJIHEHHUE J1aB0paTOPHBIX paboT, 3aluTa oTYe-
TOB, KOHTPOJIbHbIE PabOThI

JI — nexuwus, IIp — npakTUueckre U ceMUHapCKue 3aHATus, J1ab — naboparopHsie pabotsl, KP/KIT — kypcoBas pabo-
ta/mpoekt, CPC — camocTosTenbHas paboTa CTyieHTa

6. MeToabl u ¢popMbl opranu3anuu o0ydeHus. TexHOJOrHH HHTEPAKTHBHOIO O0y4YeHHsI NMpH
pa3HbIX popMax 3aHATHI B Yacax

CornacoeaHa Ha noprane Ne

®opmt | Jexumm ITpaktuue- | JlaGopar. CPC ‘
) (aac) CKHeE 3aH5- paboTsl (aac) Bcero
, THA (4ac) (4ac)
Pabota B komaHze (noarpymnmne) 3
BeicTymieHus B poju 00y4aroimero 8 8
BricTymnenus B posu obyuaromero MuHu nexuus 5 5
WTOro MHTEPAKTUBHBIX 3aHATHI 5 8 3 16
7. JlabopaTopHblii NPaKTHKYM (24 1aca)
Ne Ne paznena HanmenoBaHue n1abopaTopHbIX paboT Tpyza-te | Komnerenuuu OK,
n/n JHMCLMIUTHHBI (sac.) K
u3 Tabn. 5.1 i
1. 4,5 ITpuMeHeHHe NEKTPOHHOTO ocLiIorpada ams UcclieJ0BaH A -4 OIIK-6, IIK-18
JJIEKTPUYECKUX CUTHAJIOB.
2, 4,5 H3mepeHne napaMeTpoB NEKTPUUECKHX LeTel pe30HaHCHBIMU -4 OIIK-6, TIK-18
METOIaAMH.
3 4,5 HccnenoBanue BOIbTMETpPA ¢ BPEMA-UMITYJIbCHBIM Npeobpaso- 4 OIIK-6, TIK-18
BaHUEM
4 4,5 H3mepeHne conpoTHBJIEHUH Ha TOCTOSHHOM TOKE. 4 OIIK-6, TIK-18
5 4,5 W3mepenne pasHOCTH (a3, KoIPPULIMEHTa aMILUTUTYTHON MOJTY- 4 OIIK-6, ITIK-18
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JIAUMM ¥ K03 (ULIMeHTa TapMOHUK CHTHAJIOB.

6 1,4,5 IToBepka cpeacTB U3MEPEHMIA. 4 OIIK-6, I1K-18
8. [IpakTHyeckue 3anaTHsa (24 4aca)
8.1 Cemectp 6 (129acoB)
Ne Ne paznena TemaTnka NpakTUYECKUX 3aHATUH (CEMHHApOB) Tpyno- | KomnereHuuu
n/n AMCUHILIHHBL €MKOCTb OK, IIK
u3 Tabm. 5.1 (4ac.)
1 1 OCHOBBI METPOJIOTHYECKOTO 00ecTieyeHHs1 i3MepeHHi. 3aKoH 2 OIIK-6, ITIK-18
P® «O6 obecneyeHun eIMHCTBA H3MEPEHUI)
2 1 Coepsl TPOEMU, popmel 'POEMN. I'ocy napcTBeHHBIH MeTposio- | 2 OIIK-6, I1IK-18
rMYEeCKHI Ha30p
(MHTEepaKTHBHOE 3aHATHE 2 yaca)
3 2 OCHOBBI CTaHIAPTH3ALMU U TIOATBEPKIACHUS COOTBETCTBUSA. 3a- 2 I1K-14, I1K-18
KOHbI P@® «O TexHu4yeckoM peryaupoBaHum» U «O cTaHaapTHU3a-
unu B POy». HopMaTuBHbIE TOKYMEHTbI B 00JIaCTH CTaHAApTH3a-
LMY ¥ TEXHUYECKOTO PEryJIUpOBaHUSL.
4 2 HopmartuBHas 10KyMeHTaLus B 061acTH HHPOKOMMYHHUKALIHU- 2 ITK-14, TIK-18
OHHBIX TEXHOJIOTHi1 U cucTeM cBsi3H. CepTudukaimsa. MexmyHa-
POIHBIE OPraHU3aLMHU B 06J1aCTH TEIEKOMMYHHKALHUIA.
(MHTEpaKTHBHOE 3aHATHE 2 yaca)
5. r3 MeTtoanyeckue cucTeMaTH4ecKue NorpemHocTy. Beenenue no- 2 OIIK-6, IIK-18
npaBoK. MacmTabHble npeobpa3oBaTey.
KontponbHas pabora Ha TeMy «ObecneueHne equHCTBa H3Mepe-
Huit» (1 gac).
6. 12,3 Cry4aiiHble IOrPeLIHOCTH. 2 OIIK-6, TIK-18
Tect Ha TeMy «OCHOBHbIE TIOHATHSA U ONPEIEICHUA METPOJIO-
runy. KonTponbHas pabota Ha TeMy «CTaHIapTH3alMs U CEPTH-
¢duxammsy (1 yac)
Tembl KOHTPOJIBHBIX paboT:
1). Obecnieuenue eMHCTBA U3MEPEHHUH
2). CrangapTu3anus U cepTudukanus.
3). Tect «OcHOBHBIE IOHSTHS U ONPEETIEHHS METPOJIOTUM.
8.2. Cemectp 7 (129acoB)
Ne | Ne  paspena | TemaTnka NpaKTHYECKHX 3aHATHIH (CEMUHAPOB) Tpyno- | KomnereHuun
n/n | AMCLMILIMHBI emkocth | OK, ITIK
u3 Tabun. 5.1 (wac.)
1 4 [TpaBuna cyMMHUpOBaHUS NIOIPEIIHOCTE. 2 OIlIK-6, TIK-18
O6paboTka pe3yIbTaTOB NPAMbIX OXHOKPATHBIX H3MEPEHHIA.
IMorpemnoctu CH.
KontponbHas pabora (0,5 gac).
2 4 O06paboTKa pe3ysIbTaTOB MHOTOKPATHBIX PABHOTOUHBIX M3- 2 OIIK-6, ITIK-18
MEpEHHUH.
KonTposnbHas pabora.(0,5 yac)
3 4,5 L{udpossie u3meputenbHbie npudopsl. O6paborka pesynb- | 2 OIIK-6, ITK-18
TaTOB KOCBEHHBIX H3MEpPEHHUI
KontponbHas pabora (0,5 uac)
-4 5 udpobie 3anoMuHaOIMIKE OCLMLIOrpadbl, aHAIU3aTOPHI | 2 OIIK-6, TIK-18
CTIeKTpa.
(MHTepakTUBHOE 3aHATHE ] yac)
5 5 H3MmepeHuss B aHAIOrOBBIX MHOTOKAHAJIbHBIX CHCTEMax | 2 OIIK-6, TIK-18
nepenaqn. UsmepeHus B LUPPOBBIX CETAX.
(MHTepaKTHBHOE 3aHATHE 2 Yyaca).
6 5 Crnenuanu3upoBaHHble HW3MEPUTENIbHBIE NPUOOPHI U KOM- | 2 OIIK-6, TTIK-18
IUIEKCBI Ul TeJeKOMMYHHUKALHMH
(uHTEpakTHBHOE 3aHATHE | Yac).
IToaBeneHue UTOroB

CornacoeaHa Ha noprane Ne
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Tembl KOHTPOJIBHBIX paboT:
1). O6paboTka pe3y/IbTaToOB OAHOKPATHBIX NMPSAMbIX H3MEPEHHUIA..

2). O6paboTka pe3ybTaTOB MHOIOKPAaTHBIX PABHOTOYHBIX U3MEPEHHH.

3). O6paboTka KOCBEHHBIX U3MEPEHHH.

9. CamocTosiTe1bHasi pabora

Ne | Nepazpne- TeMmaTtnka caMOCTOATENbHOH paboThI Tpyno- | Komnerenuuu | KoHTpoab BbINONIHEHHA

n/ | na qucuu- (Oemanuzayus) €MKOCTh OK, IK paboThI

n TUTHHBI U3 (gac.)

Tabu. 5.1
1. |1 PaboTa HaJ KOHCNIEKTOM JieKLuii. CamocTosi- 10 OIIK-6, Onpoc, KOHCTIEKT, KOH-
TeNbHOE YryOleHHOe U3yUeHHE MaTepuania IK-18 TpoJibHas paboTa, Bbl-
pazznena. [loarotoBka BBICTYIUIEHHI Ha NIPAKTH- CTYIUIEHHs Ha NPaKTH-
YeCKHX 3aHATHAX. [10AroToBKa K KOHTPOJIbHBIM Kax, OTYeThl 1o Jabopa-
paboram. [ToaroroBka k 1abopaTopHbIM pabo- TOPHBIM paboTam, ux
TaM, 0(opMIIEHHE OTYETOB. 3alluTa.

2. |2 Pa6oTta Haj KOHCTIEKTOM JIEKLIMH. 10 [1K-14, Onpoc. BeicTynneHus.
CamocTosTenpHOe yriTy0IeHHOe U3ydeHue Ma- I1K-18 KoHTposnbHbIe paboTh
Tepuaina paszaesna. [loaroroBka BbICTYIUICHHUI Ha Ha NMPaKTHYECKUX 3aHs-
NPaKTUYECKUX 3aHATUAX U Jekuusax. [loaroros- THSAX.

Ka K KOHTPOJIbHBIM paboTaMm.

3. 7.3 PaboTta Hax KOHCTIEKTOM JIEKLIMA. 12 OIIK-6, Onpoc. Beictynnenus
CaMocTosTeNIbHOE YITyOJIEeHHOE U3yYeHUE Ma- IK-18 Ha npakThkax. OT4eTsl
Tepuasia paszesna. [loaroToBka BbICTYIUICHHUI Ha 1o 1abopaTOpHBIM pa-
NPAKTHYECKUX 3aHATHAX 6oTaMm, MX 3aLIUTa
[ToaroroBka k 1abopaTopHbIM paboTam,
0(hOpMIIEHHE OTYETOB, MOATOTOBKA K MX 3aLIUTE.

-+ 4 Pa6oTa Hai KOHCTIEKTOM JIEKLIHHA. 12 OIIK-6, Omnpoc. OTyeTs! 1o na-
CamocrosTenbHas npopaboTka MaTepHania pas- IK-18 6opaTopHbIM paboTaM,
nena. [ToaroroBka k nabopaTopHbIM paboTam, ux 3amura. KoHTposb-
o(opMIIeHHE OTYETOB, MIOATOTOBKA K MX 3aLIUTE. Hble pabOThI.
IToarotoBka K KOHTPOJIbHBIM paboTaM.

5 5 PaboTa HaJl KOHCTIEKTOM JIEKLIMA. 20 OIIK-6, Onpoc, KOHCNEKT. Bbi-
CamocrosTenbHas npopaboTka MaTrepuaia pas- ITK-18 CTYIUIEHHUS Ha 3aHATH-
nena. [ToaroroBka BeICTYIUIEHUH Ha IpakTHye- ax. OrueTsl no nabopa-
CKHUX 3aHATHAX U Nekuusax. [loaroroska k na6o- TOpHBIM paboTam, ux
paTopHsIM paboTaM, 0pOpMIIEHHE OTYETOB, 3alura.

NIOJIrOTOBKA K MX 3allUTE.

10. IIpumepHasi TeMaTHKa KYPCOBBIX pabdoT — KypcoBasi paboTa HE IpelyCMOTpPEHA.
11. PeiiTHHroBas cucremMa JJjisi OllEHKH YCIIeBa€MOCTH CTY/IeHTOB
[Tpy U3y4eHHH TUCLMIUTHHBI YCTaHABIMBAeTCs OalsIbHO-PEHTHHIOBas CHCTEMa OLICHKH 3HAHUH CTY/I€HTOB
cootBeTcTBHHM ¢ «IT0JI0%KEHHEM O MOPSTIKE MCTIONB30BAHHSI PEHTMHTOBOM CHCTEMBI 1Sl OLIEHKH YCTIEBAEMOCTH
cTyneHToB» (npuka3 pexropa ot 25.02.2010 Ne1902). Cucrema ocHOBaHa Ha TEKYILEM KOHTpOJIE€ KayecTBa
M3y4YeHHUS pa3/ieioB JUCLIMIUIMHBI 110 3IEMEHTaM KOHTPOJISl C NMOABEAEHHEM TEKYIIErO PEHTHHTa U HTOTOBOM

KOHTpOJIE.
Ta6auua 11.1 BassibHble OLEHKH ISl 3JIEMEHTOB KOHTpoJIsi (cemecTp 6).
MakcuManbHbIH 3 MaxkcuManbHbI |
MaxkcumanbHbIi
v 6amn Ha 1-yro KT 6asn 3a nepuon Bcero 3a
OneMeHTHl yueOHO# NesITeNbHOCTU 6asnn 3a nepuon
C Hayajla CeMecCT- mexay 2KT u koH- cemMecTp
mexnay 1KT u 2KT
pa 1LIOM ceMecTpa
KoHTponbHbie pabOThl Ha MPaKTHU- 20 20 40
yecKuX 3aHATHAX (2 mT. no20 6)
BeicTynneHus B posnu o0ydaromero, 20 20
(1 mr).
TecToBBbI KOHTPOJIL 10 10
JlaGopaTopHbie paboTsl (3 WT MO 10 20 30
106)
HUTOoro MmakcuMyMm 3a nepmon: 20 50 30 100
Hapacrawmmum HTorom 20 70 100 100
Ta6anua 11.2 BasibHble OLeHKH ISl 3JIEMEHTOB KOHTPoJIs1 (cemecTp 7).
. MakcumanbHbIH MaxkcumainbHblit 6amn MaxkcumanbHbli Bcero 3a
DneMeHTH! yueOHOM eI TebHOCTH
6ann Ha 1-y10 KT ¢ 3a NIEPUOI MEeXTY 6aJu 3a nepuon ceMecTp

CornacoeaHa Ha noprane N98477
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Hayaja ceMecTpa IKT u 2KT Mmexay 2KT u
KOHLIOM cemecTpa

KoHTposibHBIE pabOThI HA MPAKTHYECKUX

10 20 30
3aHATUX (3 wr.mo 10 6. )
JlaboparopHbie pabotsl (3 T mo 10 6.) 10 20 30
BricTynnenus B posnu oby4atomero, (1

10 10

iT).
DK3aMeH 30
HToro MakCHMyM 3a nepHoa: 10 30 30 100
Hapacrawmum HTorom 10 40 70 100

B sk3amenanoHHOM Oumiiere 2 TeopeTHYEeCKUX Bompoca U 1 3aiada — Bce no 10 6amios
Tab6auua 11.2 Ilepecyer 62,1710B B OLIEHKH 32 KOHTPOJbHbIE TOYKH

Bannsl Ha 1aTy KOHTPOJbHON TOUKH OueHka
> 90 % oT MakcuMabHOM cyMMbl OayioB Ha gaty KT 5
Ot 70% 1o 89% ot MakcuMaiibHOM cyMMbl 6ayutoB Ha gaty KT 4
Ot 60% 10 69% ot MakcuMaibHO# cyMMbl 6aju1oB Ha aaty KT 3
< 60 % ot MakcuManbHOI cymMmbl 6asioB Ha naty KT 2
Ta6auna 11.3 Iepecyer cyMMbl 6aJ1JI0B B TPAAHLHOHHYI0 H MEXKAYHAPOIHYIO OLIEHKY
Ouenika (IOC) Hrorosas cymma 6am10vB, YUHUTBIBAET yC- Ouenka (ECTS)
TNELIHO CIaHHbIN 9K3aMeH
5 (oTaM4YHO) (3aYTEHO) 90 - 100 A (OTIUYHO)
85 -89 B (oueHsb xopo1o)
3 G I 7584 C (xopouo)
(3auTeHo) 2074
3 (yZ1OBNIETBOPHUTENIBHO) 65 - 69 T BT
(3a4TeHo) 60 - 64 E (nocpezacTBeHHO)
2 (IS RORRE ROp IR Hwxe 60 6annos F (HeynoBneTBOpHUTENLHO)
(He 3a4TeHo)

CornacoeaHa Ha noprane Ne

12. YyeOHO-MeTOAHYECKOE H HH(POPMaLIMOHHOE o0ecneyeHHe TUCUUTLIHHbI:
12.1 OcHoBHas 1UTEpaTypa

12.1.1 Metponorus ¥ paaMonsMepenus: YueoHuk uis By3os/ B.M. Hedenos, B.M. Xaxun, B.K. ButiokoB u 1p.;
Pen. B.M. Hedénos. — M.: Beiciuas mkona, 2006. — 525 c.: wi. (B 6ubnnoreke — 48 3k3.)

12.1.2. MeTponorus, craHiapTH3alus, cepTUHUKALMA U JEKTPOU3MEPUTENIbHAsS TeXHHKa: YdeOHoe mocobwue/
K.K. Kum, T".H. Anucumos, B.1O. Bap6aposud, b.5. JIuteunos. — CIIbB.: ITutep, 2006. — 368 c.: un. (B 6ubimoreke — 50
IK3.)

12.1.2. Oryanko B.®. Merponorus, cranaaptuzauus u ceprupukauus: Yde6. nocodue. — Tomck: ToMckuii
MEXBY30BCKHI LIEHTP TUCTAaHUMOHHOTO oOpa3oBanus, 2010. — 208c. (B 6ubamoTeke - 22 3K3.)

12.2. JlonoJiHMTe/ILHAS JIHTEPATypa
12.2.1. CepreeB A.I'., Kpoxun B.B. Metponorus: Yue6. nocobue mns By3oB. — M.: Jloroc, 2000. — 408 c. (8
6ubnuorexe — 3 3K3.)
“12.2.2. Opacros B.E., Cunopos 0.K., Otuanko B.®. 3mepurensHas TeXHUKA U JaTYUKH: YueOHOe mocobue. —
Tomck: TMIIO, 1999. - 178c¢. (B 6ubnuoreke — 63 3k3.)

.

12.2.3. 3akon P® «O6 obecneueHny eIMHCTBA M3MepeHui» oT 26.06.2008 r. Nel02-@3. [SnekTpoHHbIi
pecype]. Koa noctyna - www.consultant.ru

12.2.4. 3akoH P® «O TexHHueckoM perynupoBaHun» ot 27 nekadps 2002 r. Ne 184-D3. [DnekTpoHHBIH pecypc].
Kon noctyna - www.consultant.ru

12.2.5 3akoH P® «O crannaptusauuu B PO» ot 29.06.2015 r. Ne162-®3. [DnektpoHHslii pecypc]. Koa noctyna
- www.consultant.ru

12.1.6 Metposnorus ¥ 3J€KTPOPaIHOM3MEPEHHs B TEJIEKOMMYHUKAIIMOHHBIX CHUCTeMax: Y4eOHWK Ui By30B/
B.U. Hepénos u np. — M.: Beicmas mxona, 2005. — 598 c.: un. (B 6ubmuorexe — 78 3k3.)

12.2.7. OpacroB B.E. MeTtposnorus, crannapTuzanus u ceptudukamus: Yue6. mocodue. — Tomck: U31-Bo ToMck.
roc. yH-Ta CUCTEM YIIp. ¥ paauodieKTpoHukH, 2005. — 266 c. (B 6ubnuoreke — 341 3k3.)

12.2.8 Metponorus, cTanfapTu3alms U cepTupukaums: Yue6Huk s By3os/ SI.M.PankeBuu, A.I'.Cxuptianze,
B.N.JlakTHOHOB. — 2-¢ u31., nomn. — M.: Beiciuas mkona, 2006. — 799c.:un. (B 6udauoreke 30 3K3.)

12.3. MeToauueckne peKOMeHAAUHH N0 H3YYeHHI0 IHCUHILIHHDI:

12.3.1. Otyanko B.®. MeTtponorus, cranaaptusauus ¥ ceprupukaums: YdyeOHOe MeTOAMYECKOE MOCOOME. —
Tomck: TMIIJIO, 2010.-52¢.(15 3k3)

12.3.2. Otyanko B.®. YueGHO-MeTOnMYECKUI KOMIUIEKT (YdeOHble METOIMYEeCKHe TOCOOHS N0 NMPaKTHYECKUM
3aHATHAM, 110 CAMOCTOATEIIbHOM paboTe CTyIEHTOB, N0 JabopaTopHbIM pabotam) no aucuuminae MCuC. — Tomck: 2012.
[Onextponnsiii pecypc]. Kon nocryna: http://esau.tusur.ru/docs/umk_metrologiaMSiSrtf.zip
13. MaTepHnajibHO-TeXHHYeCcKoe obecneyeHHe THCIUTIJIMHBI:
o0opynoBaHue 1a00paTOPUN METPOJIOTUHM U U3MEPUTENBLHON TeXHUKH (ayn. 212¢.).
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®enepanbHOE rocyapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE BHICIIETO
npodeccHOHAIBHOrO 00pa3oBaHHs

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHUS U
PAJTUODJIEKTPOHUKI» (TYCYP)

“YTBEPXIAIO
IIpopexTop no y4e6Hoii paGore
A IL E. Tposn
« //» /0 2016

®OHJ OLIEHOYHBIX CPEJCTB I10 YYEBHO! JUCIATLIMHE

Mertponorus, cragaapTusanys 4 cepruduxanus B #HGpokommyHukamusx. (MCuCsUK)

‘YpoBeHb 0CHOBHO# 00pa3oBaTe/IbHOI MporpaMvsbl  OakanaBpuar

Hanpas.ienne(s1) MOAroTOBKH (CIENHAIBLHOCTB)  11.03.02 — MIH)OKOMMYHHKAITHOHHbIE
TEXHOJIOTHH H CHCTEMBI CBSI3U

popnas(m) Cucremsl MOOHIBHON CBS3H

Popma o0yueHnst oOdHas

Paxyabrer paauoTexHuueckuii PTO

Kadenpa PanmorexHuyeckux cucreM

Kype _3u4 Cemectp_6 1 7

Yuaebnbrit n1an nabopa 2013, 2014, 2015 rona.

3ager 6 ceMecTp

Ox3amen __7 cemMecTp

Tomcek 2016
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Beenenne

®onp onenounsix cpeactB (POC) sBaseTcs NpUIOKEHUEM K paboueli mporpaMMe JUCLHMILIAHBI
U TpeacTaBiseT co00i COBOKYIHOCTH KOHTPOJIbHO-U3MepHUTeNbHbIX MarepHaioB (KMM) (tumosslie
3amaud  (3alaHusl), KOHTPOJbHBIE paboOThl, TeCTHl M Jp.) M METOAOB HX MCIIOJIb30BaHUS,
NpeJHa3HAYeHHBIX I U3MEPEHHUS YPOBHS JOCTHXKEHHS CTYIEHTOM YCTAHOBICHHBIX PpE3yJIbTaTOB
o0yueHus.

@®OC 1o IUCHMIUIMHE UCIOJb3YeTCs NMPH NPOBEACHUH TEKYLIEro KOHTPOJS YCIHEBAEMOCTH H
MIPOMEKYTOYHOMN aTTecTalliy CTYICHTOB.

[Tepedens 3aKperyICHHBIX 3a JUCIHUILTHHON (IPaKTHKOM ) KOMIIETEHIUH puBeeH B Tabnuue 1
Ta6mmua 1 — [Tepevyensb 3aKpernieHHBIX 32 JUCHHIIIMHON KOMIIeTeHIHH

Kon DOopMyITHpPOBKa KOMIIETEHLIUH Oransl GOPMUPOBAHUS KOMIIETEHIIMU
OIIK-6 Cnoco6HOCT NPOBOIWTH HMHCTPYMEHTalbHblEe | 3HATh: OCHOBBI CTAHAAPTH3ALUH U
U3MepeHus, HCTIONb3yeMble B o0JacTH | METpOJIIOrHYecKoro obecrneueHus npu

WHPOKOMMYHHUKALMOHHBIX TEXHOJIOTHI U CHCTEM CBSI3HM . | pa3paboTke M 3KCIUTyaTalluu
TeJIeKOMMYHHKaLMi; OCHOBHBIE METOMBI U
MK-14 | YMeHHe  OCYmECTBNATb  TNEPBHYHBIH  KOHTpONb | CPEACTBA H3MEPEHHs (U3NYECKUX BETHYHH.
COOTBETCTBMA  pa3pabarbiBaeMbIX NIPOEKTOB u
TEXHMYECKOM  JOKYMEHTalMd  HalMOHAIbHBIM U
MEXIyHapOIHBIM  CTaHAApPTaM M TEXHHUYECKUM
peraMmeHTam

YMeThb: U3MEPATH ApaMeTpbl |
XapaKTepUCTUKH 000pYIOBaHUs, CPEICTB U
CHCTEM CBS3H, KOHTPOJIUPOBATh COOTBETCTBHE
pa3pabaTbiBaeMOit JOKyMeHTaLuH
HOPMAaTHBHBIM JIOKYMEHTaM.

[IK-18 | CnocobHOCTH OpraHu30BbIBAThH %1 NPOBOJIUTH
JKCNIEpUMEHTAJIbHbIE WCTBITAHUS C LEIbI0 OLEHKHU
COOTBETCTBHS TPeOOBaHMSAM TEXHMYECKUX PETNIaMEHTOB,
MEXIyHapOIHbIX U HALMOHAJIbHBIX CTaHAAPTOB M MHBIX
HOPMAaTHBHBIX JOKYMEHTOB

BiiajeTs: HaBBIKAMU SKCIIEPUMEHTAIBHBIX
UCTILITAaHUI CUCTEM CBA3H, METOJaMHU
00paboTKM pe3ynbTaTOB ¥ OLIEHKH
MOTPEIHOCTH U3MEPEHHA.

L Peasmm3anmnsa koMnereHnui
1.1.1.Komnerenmus OITK-6
OIIK-6 - Cnoco6HOCTH NPOBOAHTH HHCTPYMEHTAJIbHbIC H3MepeHHs1, HCNOJIb3yeMble B 001aCTH
HHPOKOMMYHHKAIIHOHHBIX TEXHOJIOTHH H CHCTEM CBSI3H .

Jis  popMupoBaHHS KOMIIETCHLMH HEOOXOQMMO OCYIIECTBUTH DSIi ITaloB. OTallbl
(dbopMUpOBaHUs KOMIIETEHIIUH, IPUMEHSEMBIE JUIS 9TOrO BH/IbI 3aHATHH M MCIIOJIB3YEMBIE CPENCTBA
OLICHMBAHHS MIPEJICTABJICHBI B TabuLe 2.

Tab6auna 2 — Itanbl GOpMHPOBAHHS KOMIIETEHIHH, 3aHATHS H HCIOJIb3yeMbl€e CPeCTBA OLleHHBAHHSA

CocraB 3HaTh YMmeThb Bnanersb

, 3HaeT OCHOBHbIE MOHATHUS U
ompezieNieH!ss METPOJIOTHH,
OCHOBBI TEOPUH MOTPEIIHOCTEH,
METObl MaTeMaTH4Y€eCKOM
06paboTKH pe3ynbTaToB
ConepkaHne | U3MEPEHHIi. 3HaeT OCHOBHbIE

‘VMeeT ucnonab30BaTh
TEOpETUYECKUE 3HAHUSA NIPH
HUHCTPYMEHTAJIbHBIX
U3MEpEHUsIX B 001acTu
MH()OKOMMYHUKALMOHHBIX
TEXHOJIOTH U CUCTEM CBS3M,

Bnaneet HaBbIKaMH
MPOBE/IEHHUS
MHCTPYMEHTAJIbHbIX
HM3MEPEHHI CUCTEM

3TanoB METO/Ibl HHCTPYMEHTAJIbHBIX CBSI3H, METOIaMHU
» NPHMEHATh 3HaHus B 0011aCTH
u3Mepenuii paznuansix OB B 00paboTKy pe3ysbTaToB
METPOJIOTHH [UIs OCBOCHHUS
obnacTu Y OLICHKH MOTPEITHOCTH

001menpogeccHOHANBHBIX

UH(OKOMMYHHUKALIMOHHBIX U3MepeHuii
% JUCLMIUIMH U peIleHus
TEXHOJIOTHI U CUCTEM CBA3H H
g npodeccHOHANbHBIX 3a/1au.
ycTpoiicTBo coBpeMeHHbIX CU
Jlexuuy, NpaKTHYECKUE 3aHATHS, JlaboparopHblie paboThI, Jlex1uu, NpakTHYECKHe
Buabi
A camocTosTeIbHasA pabora caMocrosTeNabHas pabora 3aHATHA, 1JaOGOpaTOpHbIE
CTYAEHTOB CTYAEHTOB paboThl

Hcnonb3yem DK3aMeH, TEOPETUUECKUH 3a4eT, OTyeTsl N0 1a6OPaTOPHBIM Onpoc, KOHTPOJIbHbIE
ble CpeacTBa TECT, BBICTYIUICHHUS B POJIU paboTaM, MX 3alIuTa. paboThI, 3aIMTa
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OLICHHBAHUSA

o0yyaro1wero.

nabopaTopHbIX paboT,
9K3aMeH.

O6mue XxapaKTepUCTHKH MOKa3aTeael H KpUTEPHUEB OLICHUBaHUs KOMIIETEHIIMM Ha BCEX dTanax
npuBe/ieHB! B Tabnule 3.

Tabauna 3 — O6mue XxapakTepHCTHKH NOKa3aTe/lell H KPHTePHEB OLeHHBAHHS KOMIETEHIHH 10 3Tanam

IMoxasarenn n 3HaTh Ymerb Baaners
KpHTepHH
O6nanaer (pakTUYECKUMHU H O6nanaer auana3oHOM B
OT1an4Ho TEOPETUYECKUMH 3HAaHUSIMU B | TNPAKTMYECKUX YMEHUIA, n o;c;))nm gﬁeﬂp g
(BbICOKHTH npenenax u3y4aemoii TpeOyeMbIX JUlsi pa3BUTUS p K>
X COBEPLIEHCTBYET ACHCTBHSA
YPOBeHb) 001acTH ¢ TOHUMAHUEM TBOPYECKHX PELICHHI, 25 2
rpaHHL IPUMEHUMOCTH abcTparupoBaHus npobiem P
BepeT oTBETCTBEHHOCTH 3a
O6naznaet n1uana3oHOM 3aBeplleHHE 3a/1a4 B
3HaeT (aKThl, TPHHIHIIB, .
Xopowo MPaKTH4eCKUX YMEHHUIA, UCCIIeI0BaHNUH,
" NpoLecchl, 00LIMe NOHATHA B
(6a3oBblIii . TpeOyeMBIX JUlsl PELIEHHS npucnocabiauBaeT cBoe
npezienax u3yyaeMoi
YPOBE€Hb) R Sl onpeneneHHbIX npobieM B MOBEJIEHUE K
00671acTH HCCIIel0BaHUA obcTosTeNLCTBAaM B
pelieHuH npobnem
YnoBsieTBOpH
A P O6nanaeT OCHOBHBIMH
TeJIbHO O6nanaer 6a30BbIMU PabGotaet npu npsiMom
S YMEHUsAMH, TpeOyeMbIMHU JUIs
(noporoBblii 00IIMMH 3HAHUAMHU Ha0JIoIeHNH
BBITIOJIHEHUS TPOCTHIX 3a1a4
YPOBEHbB)

®dopmynupoBKa IoOKazaTenei
npuBeieHa B Tabiuue 4.
Tabmmna 4 — IToka3are/in 1 KpUTEPHH OLlCHHBAHHS KOMIIETEHIIMH HA Tanax

W KPHUTCPHCB OICHHUBAHHUIA JIAaHHOM  KOMIIETEHIIMH

IMoka3arenu
U KpHTepHH

3HaTh

YMmeThb

Baanerb

OTsinyHo
(BbICOKHI
YPOBEHb)

AHanu3MpyeT CBA3M MEXIY
PasIMYHBIMH pa3JeaMH 1
TIOHATHAMH METPOJIOTHH.
OG60cHOBBIBaeT BbIOOD
METOJIa U TUIaH PeIeHHsA
U3MEPUTENILHOM 3a1auH
IIpencraBiseT METOIbI
U3MEPEHUH Pa3InYHbIX
@B, ycTpoicTBO, CIOCOOBI
Y pe3yJbTaThl
UCTIONb30BaHUA
COBPEMEHHBIX CPEJICTB
MHCTPYMEHTaJIbHBIX
U3MepeHuii B 001acTu
MH()OKOMMYHHMKALMOHHBIX
TEXHOJIOTHi U CHCTEM
CBS3H

CB00OOIHO MPUMEHSIET METO/IbI
pelIeHys 3aa4 B He3HAKOMbIX
CUTYyaLUsX.

I'pamoTHO BbIGUpaeTr CH mis
peLIeHHs JOCTaTOYHO CIIOMKHBIX
W3MEPUTEIIbHBIX 3a/1a4 B 001acTH
HUH()OKOMMYHHUKALIMOHHBIX
TEXHOJIOTUI B CUCTEM CBSA3H,
CaMOCTOSATENILHO TUIAaHUPYET,
OpraHU30BLIBAET U MPOBOAUT
WU3MEPHUTENbHbIHM YKCIEPHMEHT.
Jlerko npuMeHsEeT YCBOSHHbI
Marepuall, B TOM YUCIIe I
pelLIeHNs HETPUBUAJIBHBIX
W3MEPUTEJIbHBIX 3a/1a4.

Cnoco6eH pyKOBOAUTD
MEXIUCLMIUIMHAPHOU
KOMaH/I0M.

VBEepeHHO BlajeeT
HaBbIKaMH U3MEPEHHI
paznuuHbix OB, HaBbIKaMU
HCTIONb30BAHUS CIIOXKHBIX
CH s MHCTpYMEHTaJIbHBIX
U3MEpEHHI1, yBEPEHHO
o0pabaTbiBaeT pe3yabTaThl
NPSAMBIX, KOCBEHHBIX U
MHOTOKPaTHbIX U3MEPEHUI.

Xopowo
(6a3oBblii
YPOBE€Hb)

[ToHuMmaeT cBs3H MEXIY
Pa3NUYHBIMH pa3zieiaMH 1
NOHATUSAMH METPOJIOTHH.
AprymeHTHpyeT BbIOOp
METOJIa U IUIaH pelIeHus
WU3MEpPUTEIIbHOM 3a1a4u B
obnactu

CamocrosTensHO noa0UpaeT H
TOTOBUT  JUld  OJKCIEpUMEHTa
Heobxonumeie CH.

IIpuMeHsieT aneKBaTHbIE METOIbI
pelieHus 3ajad B HE3HAKOMBIX
CUTYyalMsX.

‘YMeeT KOppPEeKTHO

Kputndeckn ocMbicnMBaeT
NOJTy4EHHbIE 3HAHUS.
KomneTeHTeH B pa3IH4HbIX
cutyauusx (pabora B
MEXIUCLMIUTMHAPHON
KOMaHe).

Bnaneer HaBbIkaMu
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UH()OKOMMYHHUKALIMOHHBIX
TEXHOJIOTUHM M CHCTEM
CBSA3H.

[ToHumMaeT OCHOBHbBIE
MeTozbl u3MepeHuit B,
MPEACTaBIAET NPUHLUIIbI
NeHCTBUS CPEACTB
U3MEpEHU

BbIOMpaTh U ucnonb3oBath CHU
JUISl pELIEHUs] TUTIOBBIX
U3MEPUTEbHBIX 3a]a4.
[IprMenseT nomyveHHsIN
YPOBEHb 3HaHMMH 1S
NPOJOJDKEHHS U3yYEeHUs
JUCLMILUIMHBI C UEJbIO
TNOBbILIEHHs KBaJTH(HUKALIMH.

n3Mepennii paziumuasivu CH
B obnacTu
NH()OKOMMYHHUKALIMOHHBIX
TEXHOJIOTHH ¥ CHCTEM CBSA3H,
CTaHAAPTHBIMHU METOJaMHU
00paboTKHu pe3yabTaToB
U3MEpEHUMH

Ynosiersop
HTEJILHO
(nMoporoBbIii
YPOB€Hb)

JIaet onpeneneHus
OCHOBHBIX MOHATUMI
METPOJIOTUH.
Bocnpou3BoauT 0CHOBHbIE
MeToabl 06paboTKH
Pe3yabTaToOB U3MEPEHUIA.
3HaeT OCHOBHbIE METO/IbI
peleHNs TUNIOBBIX 3a1ay
HMHCTPYMEHTAJIbHBIX
U3MEPEHUI U yMEeT X
TIPUMEHSATH Ha MPAKTHKE.
3HaeT MeToIbl U3MEPEHUM
@B B 00BbeMe,
MO3BOJISIOLIEM BBITIONHATH
MPOCThIE U3MEPEHUS

VYMmeet paboTaTh CO CpaBOYHOM
JIUTEpaTypoil.

Hcnonszyer CH B cCOOTBETCTBUH
C YTBEpPXKI€HHbIMH METOIMKaMHU
BbINONTHEHUs u3Mepenuii (MBH)
B o0nacTu
UH()OKOMMYHHUKALIMOHHBIX
TEXHOJIOTMH ¥ CUCTEM CBSA3H.
YMeeT npeacTaBiiTh pe3ybTaThl
U3MEpEHUI

Bnaneer MeTponornyeckoi
TEPMHUHOJIOTHEN,
HaBbIKaMH
HUHCTPYMEHTAJIbHbIX
nu3MepeHuii paznumaasiMu CH,
TUMOBOH 00paboTkoi
pe3yJIbTaTOB U3MEPEHUH B
cooTBercTBMM ¢ MBU
Cnoco6eH KOppeKTHO
NIPEACTaBUTh PE3YJILTATHI
U3MEPEHU I

1.1.2. Komnerenuus I1K-14

ITK-14 Ymenne ocymecTBIAATH NEPBHYHbIH KOHTPOJIb COOTBETCTBHS pa3padaTbiBaeMbIX
NPOEKTOB H TEXHHYECKOil JOKYMEHTAIHH HAIMOHAJbHBIM H MEKIYHAPOIHBIM CTAHJAPTAM H
TeXHHYEeCKHM perjlaMeHTam

I[JI}I q)OpMI/IPOBaHI/IH KOMIIETEHIIUH HEe0OX0IUMO OCYIIECCTBUATL psAa 3TaIloB.

DTarnsl

(I)OpMI/IPOBaHI/I}I KOMIIETCHIIUH, TPUMEHSACMBIC JIsI 3TOTO BHIBI 3aHATHN U HCIIOJIb3YEMBIC CpEACTBA
OIICHUBAHUA IIPECIACTABIICHLI B Tabmmie 5.

Taoanua 5 — dranel q)opmnponamm KOMIETCHIHH, 3AHATHS H HCIIOJIb3YEeMbI€ CPEACTBA OLICHUBAHHUSA

CocraB 3HaTh Ymern Bnagers
3HaeT 11, TPUHLUIIBI, OCHOBHBIE
» TP 3 VYMeeT Ucnosb30BaTh
TIOHATHS U OTIpe/IeNIeHHs
TeopeTHYeCcKre 3HaHUs
CTaHJApTU3ALMK.
npu pa3paboTke NPOEKTOB U
IIpencrapnseT opraHu3amio - .
4 " TEeXHUYECKOM JOKYMEHTaLUH,
MEXTyHApOIHON ¥ HALIMOHATILHOM Bnaneer HaBbIKaMu
. NPHY NPOBECHUH NIEPBHYHOTO
(P®) cucteM cTaHIapTU3ALMH. MPOBEIEHHS
KOHTPOJIsi COOTBETCTBHS
3HaeT BUIbl 1 0COOEHHOCTH o CPaBHHUTEJIBLHOTO
MPOEKTOB ¥ TEXHUYECKOH
NPUMEHEHUs] HAMOHAJIbHBIX U aHaJu3a, NepBUYHOIO
Conepxanune JOKyMEHTalMK TpeOOBaHUAM
MEXTyHapOIHbIX CTAaHAAPTOB U KOHTPOJISi COOTBETCTBUS
3TanoB CTaHOApTOB U TEXHUYECKHUX
TEXHUYECKHUX PErJIaMEHTOB B 00JIaCTH R < pa3pabaTbiBaeMbIX
npodeccHOHANbHOM AEATETbHOCTH. P TEXHUYECKHUX PEIIeHUH ¢
[IpuMeHseT 3HaHus B
3HaeT NpUHLMIBI U TIpaBUIa HOPMaTHUBHBIMHU
o0nacTu cTaHIapTU3ALMA
OCYLIECTBJIEHHS NEPBUYHOTO JOKyMEHTaMH.
ULl OCBOEHHS
KOHTPOJISi COOTBETCTBHS
o6mmenpodeccHoHaNIbHbIX
pa3pabaTbiBaeMbIX MPOEKTOB U
" JUCLIMIUTMH ¥ peleHus
TEXHUYECKON TOKyMEHTalUuU
npogeccHOHANbHBIX 3a/1a4.
HOPMaTUBHBIM JOKYMEHTaM.
Jlekuuu, npakTUYECKHE
[IpakTHueckue 3aHATHA,
Buabi Jlekumu, NpaKTUYECKUE 3aHATHUS, 3aHATHA,
& camocTosTenbHas pabora
3aHATHI camocTosTeNbHas paboTa CTyIEeHTOB Broision camocTosTeNnbHas paboTa
2 CTyIEHTa.
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Hcnoab3yem
ble CpeacTBa
OLeHHBaHHA

DK3aMeH, TEOpPEeTHIECKHUIA 3a4€T, TECT,
BBICTYIUICHHUS B POJIM 00y4aloLIero.

DK3aMeH, TeOpeTHYeCKHI
3a4yeT, KOHTPOJIbHbIE PabOTHI.

Omnpoc, KOHTPOJIbHBIE
paboThl, 3K3aMeH.

OO01mue XxapakTepUCTHKH NOKa3aTeneil 1 KpUTEpHUEeB OIICHUBAHMS KOMIIETEHIIMU Ha BCEX 3Tanax
IIpUBeIEHBI B Tabnule 3.
Tabauua 6 — Ob6mue XapaKTepHCTHKH I0Ka3aTe el H KPUTEepHeB OlleHHBAHHUA
KOMIIETEHIIHH 110 YTanam

TMokazarenn u 3HaTh Ymerb Bnanern
KPHUTEpPHH
O6naznaet (paKTHUECKUMHU U O6najnaeT aManazoHoM Kosrponapyer pabory,
OTaIHYHO TEOPETUYECKUMH 3HAaHUAMH B MPaKTUYECKUX YMEHUIA, d
(BbICOKMH npenenax u3y4yaeMomn TpeOyeMbIX IS pa3BUTHUA cosegﬁ::fg;::;l;g’mm
YPOBEHb) obnacTy ¢ TOHUMaHHEM TBOPUYECKMX PELIECHHH, 6
rpaHML IPUMEHUMOCTH abcTparupoBaHus NpoGiieM il
BepeT 0TBETCTBEHHOCTH 3a
3naeT aKTH, MPHEIMIHL, O6nanaet AHanasoHoM 3aBepIIeHHUE 3a1a4 B
Xopomo HpoUeCCH, OBIIHe TIORATHA B NPaKTHYECKUX YMEHHUIA, UCCIIeI0BaHNH,
(6a3oBbIii SbERET ;d3yqaeM0171 TpeGyeMbIX JUlsl pelieHus npucnocabnuBaeT cBoe
YPOBEHb) ognac-m OTpeieNIeHHBIX MPo0JieM B TIOBEJICHHUE K
obnacTu uccnenoBaHus 00CTOATENbCTBAM B PEIIEHUU
npobiem
TNt vapm O6nanaeT OCHOBHBIMHU
TeJIbHO O6nanaet 6a30BbIMH Paboraer npu npsimom
(noporoBblii 00IINMH 3HAHUAMHU SRS, APAS e R HaONmoneHNH
i) BBITIOJIHEHMS TIPOCThIX 3aa4

®opmynupoBKa TOKazarened u

npuBeeHa B Tabnuue 4.
Ta6muna 7 — Ioka3aren H KPHTEPHH OLIEHHBAHHS KOMIIETeHIIHH HA Tanax

KPUTCPUEB OLCHUBAHUSA JAHHOW KOMIIETEHLIMHU

IToka3zaTenu u

MPOEKTOB M TEXHUYECKOM
JIOKYMEHTaluu
HOPMAaTHBHBIM
JOKYMEHTaM.

3HaeT OCHOBHbIE
HallMOHAJIbHBIE U
MEKTyHapOIHbIE
CTaHAAPThl U TEXHUYECKHUE
periaMeHThbl B 06nacTu
npogeccuoHanbHOM

KOHTPOJIb COOTBETCTBHSA
[IPOEKTOB U TEXHUYECKOM
JIOKYMEHTaLUU
TpeOOBaHUAM CTaHAAPTOB U
TEXHUYECKHX PErJIaMEeHTOB.
Jlerko npumenseT
YCBOCHHBI MaTepuall, B
TOM YHCJI€ [Ulsl peLICHHs
HETPHBHAJILHBIX 3a/1a4.

3HaTh YMmeTsb Baanern
KPHTEpHH
3HaeT OCHOBBI Cnoco6eH pyKOBOIUTD
CTaHAapTU3aLMH, CB00OIHO NpUMEHSET MEXIUCLUIUIMHAPHON
aQHAJTM3UPYET CBA3U MEXIY METO/Ibl PELIEHHUS 3a/1a4 B KOMaH/I0M.
pa3IM4HBIMHU pa3aenaMy u HE3HAKOMBIX CUTYyaLUsX. CB000IHO BlIaneeT pa3HbIMU
NOHATUAMHU ['pamoTHO BBIOMpaeT crnoco6amy NpeacTaBIeHUs
’ CTaHIapTU3ALHUN. HOPMaTHBHbIE JOKYMEHTBI uH(popmMaLu B
OG60CHOBBIBAaET BLIOOP IUISL pEIIEHUs IOCTaTOYHO HOPMaTHBHBIX JOKYMEHTaX.
HOPMaTHBHOTO IOKyMEHTa, CJIOXKHBIX VBepeHHO BlageeT
HEeo0X0aMMOro Juis npodecCHOHANbHBIX 3a7a4, | HaBbIKAMM NEPBHYHOTO
peIeHUs NOCTaBIEHHON CaMOCTOATENIbHO KOHTPOJI COOTBETCTBUSA
OtanyHo 3aa4¥ NEPBUYHOTO TUTAaHUPYET, MPOEKTOB M TEXHUYECKOH
(BBICOKHIH KOHTPOJISi COOTBETCTBHUSA OpraHU30BBIBAET U JOKyMEHTALUH TpeOOBaHUAM
YPOBEHb) pa3pabaTbiBaeMbIX NPOBOAMT NEPBUYHBI CTaHAAPTOB M TEXHUYECKHX

PETIaMEeHTOB.
CBobonHo onepupyer
uHpopMaLuei 13
CTaHJapTOB M IpPYyroi
HOpPMaTHUBHOM
JOKYMEHTALMH.

Haxonut u aprymeHTupyer
PacX0XKIEHUs TEXHUYECKOM
JIOKYMEHTALMH C
TpeOOBaHUAMMU CTaHAPTOB,
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JACATEIbHOCTH.

npeanaracTt crocoObl
YCTpaHEHHs HECOOTBETCTBHA.

3HaeT OCHOBBI
CTaHJapTU3alMK, TOHUMaeT
CBA3M MEXIY pa3IM4HbIMH
pas3zienaMy U MOHATHAMH

O60cHOBaHHO BBIOMpaET
HOPMAaTHUBHBIE JOKYMEHTBI
IUISl peLIeHNUs] TUTIOBBIX
3a71a4 NepBUYHOTO
KOHTPOJIS COOTBETCTBUSA
MPOEKTOB M TEXHHYECKOI
JNOKYMEHTalUH
TpeOOBaHUAM CTaHIAPTOB U
TEXHUYECKUX PEIJIAMEHTOB.

Bnaneer HaBbiKaM¥ paboThl
CO CTaHJapTaMy NpU
OCYILECTBIEHUH MIEPBUYHOIO
KOHTPOJIS COOTBETCTBHSI.
Onepupyet uHpopmaLmei u3

IO CTaHJAapTHU3alMHu U UX
TNPUMEHEHHUH

Tpe6OBaHUAM CTAHIAPTOB U
TeXHHYECKHX PErIaMeHTOB
NPH PELIEHUH MPOCTHIX
3a1a4.

CTaHIAPTU3ALMUH. . CamocrosiTensHO %
¥ CTaHIApTOB U APYrom
Xopowo OnpenensieT HOpPMAaTUBHBIH MPOBOJUT KOHTPOJb M ey
(6azoBnblii JIOKYMEHT, HeOOXOIMMBbI i COOTBETCTBUSA nop i
YPOBEHb) IUTS peleHus pa3pabarsiBaeMoii > -
, Haxonut HecooTBeTCTBYSA
MOCTaBJIEHHOM 3aaun anmaparypsl U ee R s
OnuceiBaeT obnactn NOKyMEHTaluH R CTa)}ma o
NIPUMEHEHHUS pa3InyHbIX npo¢eCcCHOHAIBLHBIM i P
NPU pELIEHNH THIIOBBIX
BUJIOB HOPMaTUBHBIX CTaHAapTam i
JIOKyMEHTOB. . [IpumeHseT nosry4eHHbIH :
YPOBEHb 3HAaHUM IS
NPOAOJKEHHS N3y4eHHs
JUCLMIUIMHBI C LEJbIO
NOBBILIEHUS
KBaJTM(pUKALIUH.
YMeeT npu npoBeeHUH
NEPBUYHOIO KOHTPOJIS
COOTBETCTBHS NIOKa3aTh Bnaneer HaBbikamH paGoThI
3HaeT OCHOBBI COOTBETCTBHE JIN0O CO CTaHJapTaMH.
Visaersopire CTaHIApTU3aLMUH. HECOOTBETCTBHE TPOEKTOB, Onepupyet unpopmanmeii u3
Ko W Bt Hmeer npexncraBieHne o TeXHUYECKOM CTaHIAPTOB H APYroi
ypo:enb) HOPMAaTUBHBIX JOKyMEHTaX | JOKyMEHTalHH HOPMaTUBHOM JIOKyMEHTallUU

NIpH TIPOBEICHUH
NIEPBUYHOIO KOHTPOJIS
COOTBETCTBHSL.

1.1.3.Komnerennus ITK-16
IIK-16 Cnoco6HOCTH OPraHMu30BbIBATH U NMPOBOAUTH IKCIIEPHMEHTAIbHbIE HCIIBITAHHUSA C
LeJbI0 OIEHKH COOTBETCTBHS TPeOOBAHHSIM TEXHHYECKHX PerJIaMeHTOB, MEKIYHAPOIHBIX H
HAIHOHAJILHBIX CTAHAAPTOB H HHBIX HOPMATHBHBIX JOKYMEHTOB

Ilas

(t)OpMPIpOBaHI/ISI KOMIIETEHIIMH HeoOX0auMo OCYHIECTBUTh psa ITalloB.

Dransl

dbopMupoOBaHHUS KOMIIETEHIIUH, IIPUMEHSAEMBIE Ul 3TOrO BH/bI 3aHATHH M HCIIOJIL3yEMBIE CPE/ICTBA
OIICHUBAHHUS MPECTaBICHbI B TabuIe 2.
Tabauna 8 — ranbl popMHPOBaHHS KOMIETEHIIHH, 3AHATHS H HCIIO/Ib3yeMble CPEACTBA ONleHHBAHHS

<

0COOEHHOCTH MPOBENEHUS
9KCIEPUMEHTAIbHBIX
HMCIBbITAHUH C LIEJIbIO OLIEHKU

JOKYMEHTOB.
[TpumeHseT 3HaHus B o6nacTu
MEeTpOJIOTHH, CTaHIAPTU3ALUH H

WUCIILITAHUMA, METOIAMH
00paboTKH pe3ynbTaToB U
OLIEHKH TIOTPEIIHOCTH

CocraB 3HaTh YmeTb Baanets

3HaeT OCHOBHbIE NIOHATHUS U VMeeT 1Cnonb30BaTh Onepupyet uHbopmMaLuei 13
OTpezieIeHUst METPOJIOTHHU U TeOpeTUYeCKHe 3HAHUS NPH CTaHZApTOB U JIPYroii
CTaHAAPTU3ALNN. U3MEpEeHNH NapaMeTpoB U HOPMAaTUBHOM
3HaeT OCHOBHbBIE METOIbI XapaKTepUCTUK 0ObEKTOB JOKYMEHTaLUH.

Copepxan | u3MepeHuii pasnnyHbX OB u 9KCTMIEPUMEHTAJIbHBIX MCTIbITAaHUMH Bnaneer HaBbikaMu

HedTanoB | ycTpoicTBO coBpeMeHHbIX CU | ¢ Lenblo OLEHKH COOTBETCTBUA NPOBEIEHUSA
[pencrasnser npasuia U TpeOOBaHHUAM HOPMaTUBHBIX IKCNEPUMEHTAIIbHBIX
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COOTBETCTBUSA TPEOOBAHUIM
TEXHUYECKHUX PErTIaMEeHTOB,
MEXIyHapOIHBIX H
HALMOHAJIBHBIX CTAaHIAPTOB U
WHBIX HOPMaTUBHBIX
JOKYMEHTOB.

TEXHUUECKOTO PeryJupoBaHus Uis
pewmeHus npoeCcCHOHaIbHbIX
3a1a4 B objacTn
9KCTNIEPUMEHTAJIbHBIX MCIIBITAHUIA. .

U3MEPEHUI

Jlexuuu, npakTHYeCKue

JlaboparopHsie paboThl,

.HCKIIPIP[, NPAaKTHYECKUEe

Buabl NpaKTUYECKUE 3aHATHS,
= 3aHATHSA, CAMOCTOSITENIbHAS 3aHATHSA, 1abOpaTOpHbIE
3aHATHIH camocrosTensHas pabora
paboTa CTyIEeHTOB paboThI
CTYIE€HTOB
Hcnosb3ye
s Onpoc, KOHTPOJIbHBIE
Mble DK3aMeH, TeOpeTUYECKHUH DK3aMeH, OTYETHI 110
paboThI, 3amuTa
cpeAcTBa 3aueT, TeCT, BHICTYIUICHHS B naboparopHsIM paboTaM, uX
nabopaTopHbIX paboT,
OLleHHBaH pos oby4atomero. 3alluTa, KOHTPOJIbHbIE pabOTHI.
e 3K3aMeH.

OO6ume XxapakTepUCTHKHU N0Ka3aTeled i KpUTEPUEB OLICHUBAHUS KOMIIETCHIIMM Ha BCEX dTamnax
NpUBe/IeHB! B TabuIe 3.

Tab6auna 9 — O6mmue xapakTepHCTHKH N0Ka3aTeJied H KPpHTepHeB OLeHHBAHHS KOMIIETEHIIHH N0 3Tanam

Iokasarenn u 3HaTh Ymerb Bnapers
KPHTEPHH
Obnanaet paKTUYECKUMHU U Ob6nanaer nuana3oHOM
o KonTponupyet pa6ory,
OT1iIHYHO TEOPETUYECKUMH 3HAHUSAMHU B | NPAKTUYECKUX YMEHHI, S 22/
(BbICOKHIH npeznenax u3y4aemoii TpeOyeMBbIX 1isi pa3BUTHS P 2
3 COBEpIIEHCTBYET NeHCTBHSA
YPOBeHb) 001acTU ¢ NTOHUMaHUEM TBOPYECKHX PeIleHHi, ik
rpaHHL MPUMEHUMOCTH abcTparupoBaHus npobiem P
BepeT 0TBETCTBEHHOCTD 3a
O6nanaer auana3oHOM 3aBepILIEHHE 3a/a4 B
3HaeT (aKTbl, MPHHLHIIbI, #
Xopoio NPaKTUYECKUX YMEHHH, HICCIIEIOBAHUH,
MPOLIECChI, 001I1e MOHATHSA B
(6azoBbIit % TpeOyeMBIX Ui peLeH s npucnocabiauBaeT cBoe
npeznesiax u3y4aemoit
YPOBE€Hb) o onpeeaeHHbIX npobiem B NOBEJEHHE K
001aCTH MCCNIeI0BaHMA 00CTOATENBCTBAM B pELIEHUH
npobnem
YnosierBopu
O6nanaeT OCHOBHbIMHU
TeJbHO Ob6nanaet 6a30BbIMH Pa6oraer npu npsimoM
. . YMEHUSIMH, TpeOyeMbIMHU JUIA
(noporoBplii 00IUMH 3HAHUSIMH HabJoneHNH
BBITIOJTHEHHS TIPOCTHIX 3a/1a4
YPOBEHbB)

- @DopMyIHpOBKAa IOKazaTeled H
npuBezieHa B Tabnuile 4.
Tabauna 10 — Ioka3zaTeid 1 KPATEPHH OLIEHHBAHHUS KOMIIETEHIIHH HA Tanax

KPpUTEPUEB OLCHHUBAHUA JQHHOW KOMIIETEHLINHU

WUCIILITAHUM C LIENbIO
OLIEHKH COOTBETCTBUS

U3MEPUTEIIbHBIH
9KCTIIEPUMEHT.

ToxazaTenn u 3HaTb Ymern Bnaners
KPHTEpHH
CB0oGOIHO aHANTU3UPYET CB00OOIHO MPUMEHSET Crnioco6eH pyKOBOAUTh
B3aUMOCBS3H TpeOOBaHMM METO/bI pEIEeHNUs 3a1a4 B MEXIUCUMIUTMHAPHOU
HOPMAaTUBHBIX 1OKYMEHTOB HE3HAKOMBIX CUTYalUsX. KOMaH/I0M.
K 00bEKTY UCTIBITAHUIA, I'paMoTHO BBIOUpaET VBEpeHHO BlajieeT
OTanyHo OLICHMBAET BO3MOXKHOCTH Metozasl 1 CH nns HaBbIKaMH U3MEpEeHU
(BbICOKHT coBpeMeHHbIX CH st 9KCNIEPUMEHTAJIbHBIX paznuyHbiX OB, HaBbIKaMH
YPOBEHb) NpOBEIEHHS UCTIBITAaHU C LETBIO UCTIONb30BAHUS CII0XKHBIX
COOTBETCTBYIOLUX OLICHKH COOTBETCTBUS, CH nns npoBeneHus
JKCTIEPUMEHTATIbHBIX CaMOCTOSITEJIbHO MPOBOAUT IKCMIEPUMEHTATBHBIX

UCTIBITAaHUM, YBEPEHHO
00pabaThIBaeT pe3ynbTaThl
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TpeGOBaHUAM TEXHUYECKHX
PErIaMeHTOB,
MEXIyHapOIHbIX U
HAllMOHAIbHBIX CTAHAAPTOB
U MHBIX HOPMAaTHBHBIX
JIOKyMEHTOB .
ApryMeHTHpOBaHHO
IUTAaHUPYET ¥ OpraHU3yeT
HCTIBITAHMUS.

Jlerko nmpuMeHseT
YCBOEHHBI! Marepuall, B
TOM YHCJIE IS PEeLIeHUs
HETPHBHAJIbHBIX
HU3MEPHUTENIbHBIX 3a/1a4.

NPSAMBIX, KOCBEHHBIX U
MHOTOKPaTHbIX U3MEPEHHUIL.
CBo6oz1HO onepupyeT
uHpopmaLuei u3
CTaHIApPTOB U APYro
HOpMaTHBHOM
JOKYMEHTalHH.

[ToHumaeT u aHaNU3UpYyeT
TpeGOBaHUSI HOPMaTUBHBIX
JOKYMEHTOB.
AprymeHTHpYeT BbIOOp

Bribupaer 1 ucnonbs3yer
pEeLIeHHs TUTIOBBIX
HCTIBITAaTeNbHBIX 3a1a4 U1
OLIEHKH COOTBETCTBH.

Bnaneer HaBbIKamMu
u3MepeHmii pa3nuuHsix OB u
CTaHJapTHBIMH METOIaMH
00paboTKH pe3yabTaToB
U3MEPEHHUMN.

YTBEPKICHHON METOAMUKH
HUCTIBITAHUM C LIENBbIO
OLIEHKH COOTBETCTBHS.

COOTBETCTBHH C
YTBEPXKI€HHBIMHU
METOIUKaMH BBITIOJTHEHUS
usMepennit (MBU).

A0peo g 7 e e ITpyMeHsieT nomy4eHHbIN OnepupyeT uH(popMauuei u3
(6a3oBblii IKCTIEpUMEHTAIIbHBIX pOBeHL s s CTanlz)lapil"os i 11)'01“4
YPOBeHb) UCTIBITAaHUH C LETBIO P FIOR AP,
NIPOIOJDKEHUS U3yUeHHs HOPMAaTUBHOMN JOKYMEHTalUH
SO Y —— JUCLMIUTHHBI C LIEJIbIO IUIS TIPOBEJICHUS
TpeGOBaHUsIM HOPMaTUBHBIX i
TNIOBBILLIEHHS JKCTIEPUMEHTAIbHBIX
JIOKYMEHTOB. =
KBaJIN(PUKALIMH. UCTILITAaHUH C LIeJIbIO OLIEHKH
COOTBETCTBHS.
ITonnmaet TpeGoBaHMs IToaroraBnuBaer
ITpuMeHseT HaBBIKH
HOPMAaTHBHBIX JOKYMEHTOB Heobxomumyto 6a3sy CH s R
NpOBECHUs U3MEPEHHI
K 00BEKTy MPOBENCHHSA
paznyabiMU CH npu
9KCTIEpUMEHTAIIbHBIX 9KCHEPUMEHTAIBHBIX
i B IKCTIEPUMEHTAIbHBIX
YnoBieTBOpHTeN | UCIBITAHMIA. UCTIBITAHUIH 110
- 4 UCTIBITAHUSAX C LEJbIO
bpHO (noporoBeiii | Ilpeacrasnser cou YTBEP)KIEHHON METOIMKE
L OILIEHKH COOTBETCTBHSA
YPOBeHb) JIeHCTBUSA NPU BBINIOJIHEHUHU Hcnonszyer CHU B

TpeGOBaHUAIM HOPMATHBHBIX
JNOKYMEHTOB, 0OpabaTbiBaeT
pe3yNbTaThl U3MEPEHHUH B
coorBeTcTBMH ¢ MBU

JUis peanu3alK BBINIETICPEYHCICHHBIX 3a7a4 OOy4YeHHsI HCIONb3YIOTCS THIIOBBIE
KOHTPOJIbHBIE 3aJaHHMss ¥ HMHbIE MaTepHajbl, HEOOXOAMMBbIE /IS OLEHKH 3HAHWH, YMEHHH,
HaBBIKOB U (WMJIH) OIBITA JEATEIHbHOCTH, XapaKTepH3YIOUIUX 3Tanbl HOPMHUPOBAHUS KOMIIETEHIIUH

B IIPOIIECCE OCBOCHUS o6pa3013aTeanoﬁ IIporpaMMBeIl, B COCTaBE!:
1. Tect «OCHOBHBIE MOHATHS U ONPEAEIICHUS] METPOJIOTHI»
2. KonTposbHble paboThI:
» 2.1. TlorpenIHOCTH CpPeACTB M3MepeHHii (00paboTka OMHOKPATHBIX MPSIMBIX U3MEPEHHIA).
2.2. O6paboTka pe3yabTaTOB MHOTOKPATHBIX PABHOTOUHbBIX H3MEPEHHIA.
2.3. O6paboTka pe3ynbTaTOB KOCBEHHBIX H3MEPEHHH.
2.4. Metponoruueckoe obecrieueHue u3MepeHuii (obecneueHre eNMHCTBAa H3MEPEHHUIA).
2.5.Crannaptusanys U cepThdukanms.
3. BbICTyIJIEHHSI CTYAEHTOB B pOJIM 00y4aroIero.
TeMbl BBICTYIUIEHUN:

3.1 MexnyHapoaHble opranuzauuu no cranaaptuszamuu (MCO, MOK, MCD).

3.2 MexayHapoaHble opranuzanuu no merponoruu (MBMB, MO3M).
3.3 Bunbl cTaHIapTOB MexTyHapoaHbix opranusauuii (MCO, MOK, MCD).

3.4 Poccwuiickue cTaHaapThl B 061acTi HHPOKOMMYHUKALIMOHHBIX TEXHOJIOTHA.

3.5 Poccwiickue cTaHAapThl B 00JaCTU CUCTEM CBS3H.

3.6 MexmyHapoaHble CTaHAapThl BOOIAaCTH HHYOKOMMYHHKALIUIA.
3.7 Texnuyeckue pernaMeHTsl. ConepikaHue U MPUMEHEHME.

3.8 3axoH P® «O cBa3u». OCHOBHBIE NOJIOKEHHUS.

3.9 Ilpumepst CU 1 u3mMepeHHii B:
a) ONTOANEKTPOHHBIX CUCTEMAX CBS3H;
6) panuo3hHpHBIX CUCTEMAX CBSA3H;

B) CHUCTEMAX CBA3U C IJIEKTPUIECCKHUM KaGCIICM;
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r) cucteMax LM(ppoBOro TenepaaroBeIlaHus.

4. JlabopaTropHbie paboThI:

4.1.TlpuMeHeHHEe 3JIEKTPOHHOTO ocLuiorpada s UccleJOBaH A IEKTPUUECKHX CHIHAJIOB.

4.2. 3mMepeHue napaMeTpoB 3JIEKTPUYECKUX LENEH Pe30HAHCHBIMU METOIaMHU.

4.3. HccnenoBanne BOJIBTMETPA C BPEMsI-UMITYJIbCHBIM MPE0Opa3oBaHUEM.

4.4. i3MepeHue CONpOTUBIICHUH Ha IOCTOSIHHOM TOKE.

4.5. Uszmepenne pasHocTH (a3, kKodpdHLHEHTa aMILTUTYAHOH MOXyNAlMH M Kod(pduuyreHTa rapMOHHMK
CHTHAJIOB.

4.6.n0BepKa CPeACTB U3MEPEHHH.

5. TeMbl caMOCTOSATEIbHOH PadoThI CTYI€HTOB:

5.1. Metponorudeckoe obecrnieyeHre u3MepeHuii (yrrybnenHoe uzyueHue): 3akoH PP «O6 obecneuenun
€IMHCTBA U3MEpeHHUi», chepbl 1 GOpMBI rOCyAapCTBEHHOro obecneyeHus eauHcTsa nsMepenuii (F'POEN), nosepka
U KanopoBka cpeacts usmepenuit (CH), 3TajloHbl U IOBEPOYHBIE CXEMBI.

5.2. OcHOBbI cTaHmapTu3auuu (ynrybiaeHHoe usydyeHue): 3akoH PO «O cranmaptusaumu B POy; nenw,
NPUHLMIBI CTAHAAPTH3ALWH; BUIbl HOPMAaTHBHBIX JOKYMEHTOB; BH/Ibl U METO/bl CTAHIAPTH3ALIMH; MEXIyHapOIHas
cranpaptusaims (MCO, MOK, MCD); crannapTel B 061acTv MHHGOKOMMYHHKaLMH, TEXHUYECKUE PEITIAMEHTBI.

5.3. CeMuypOBHEBas MOJEJIb OTKPBITBIX CHCTEM.

5.4. Knaccudukauys u3MepeHHii B TEJIEKOMMYHHKaLUAX.

5.5. O6pas3ipbl COBPEMEHHOM annapaTypbl Ul U3MEPEHUH B TEIEKOMMYHHMKALIMOHHBIX CUCTEMaX C pasHoM
Cpenoii pacnpoCTpaHEeHUs CUTHaJIa.

5.6. U3mepenus crieKTpa CUrHajoB.

5.7.i3MepeHus napaMeTpoB LEnei.

6. 3ader (6 ceMecTp) BBICTABJISIETCS IPU BBIIOJHEHHH HA IIOJIOKUTEJIBHYIO OLIEHKY
KOHTPOJIbHBIX pabOT M TecTa B COOTBETCTBHH ¢ 1.8.1 pabGoueil mporpamMMsbl 10 JUCLHUIUIMHE, H
BBINOJIHEHHH M 3alllUTE TPeX JabopaTOpHBIX paboT B COOTBETCTBUH C 1.7 pabodel mporpamMMsl.
3auer JUIA  HEYCIICBAIOLUX CTYACHTOB 3aK/IOYACTCS B YCIICIITHOM BBIIIOJTHEHUH (IIOBTOpHOM

BBINTOJIHEHWH ) YKa3aHHBIX BBIIIE KOHTPOJIBbHBIX 3aaHUH.

7. JK3aMeHAlHOHHbIE BONPOCHI:

15 Knaccudukauus usmepeHuit. iamepeHus npsimMble, KOCBEHHbIE, COBMECTHBIE M COBOKYTIHBIE.

Knaccudukauns mertonoB usMepenns ®B. Merox HenmocpenCTBEHHOH OLEHKHM M METOI CPaBHEHHsS C

Mepoii.

Knaccudukanus cpeacts usmMepeHuii. Mx XapakTepucTHKH.

Knaccuukauus norpemHsocTeii.

CucremaTryeckue norpemHocTi. MeTonbl 00HapyKeHUs, METObl HCKIIFOYEHHUSI.

CryyaiiHble TOTPEIIHOCTH. 3aKOHbI PacpeeJIeHUs], TOUEUHbIE OLIEHKH.

CraTHCTHYECKHE OLEHKH CiydaiiHbIX morpemHocreil. OrmnpeneneHHe I0BEPHTEIBHOIO HMHTEpBaja

NOTPELIHOCTEM.

I[IpaBmwia CyMMHpOBaHHS MOTPEITHOCTEH (HEMCKITIOUEHHbIE OCTATKH CHCTEMaTHYeCKMX MOIPElIHOCTEeN M

Clly4aiiHble OTPEIHOCTH).

9. [MorpemHoctu cpencte m3Mepenus (CH), Buapl ux HopMmupoBaHHus. OOpaboTka pe3y/ibTaToB NPAMBIX
OIHOKPATHBIX U3MEPEHHH. i

10; - OmpeneneHue pe3yabTaTa U NOTPEITHOCTH KOCBEHHBIX W3MEPEHHIA.

11.  O6paboTka pe3ynbTaTOB MPSMbIX MHOTOKPAaTHBIX PAaBHOTOYHBIX H3MepeHWi. MneHTHdukaums 3akoHa
pacnipezeneHus ciydaiiHoii BennyuHbl. Kpurepnii Ilupcona.

12.  Krnaccu¢pukauus UMGPOBBIX HM3MEPUTENbHBIX YCTpPOHCTB. OCHOBHBIE XapaKTEPUCTHKH LM(PPOBBIX
YCTpPOHCTB.

13.  BoneT™MeTpsl MOCTOSTHHOTO HanpsbkeHus. KomneHcaTopsl.

14.  BombrmeTpbl mepeMeHHOro HanpsbkeHus. Knaccugukamusa. O600mEHHbIE CTPYKTypHbIE CXeMbl. Bubl
JIETEKTOPOB.

15.  BnmsiHue GpopMbl KpUBOI HaNpsDKEHHs Ha NOKa3aHUs BOJIBTMETPOB NIEPEMEHHOTO TOKA.

16.  LludpoBbie BOILTMETPHI C BpeMsA-UMITYJILCHBIM NIPE0OPa30BAHUEM.

17.  LluppoBsie BOTBTMETPbI, HCIOJb3YIOIINE METO IBOHHOIO HHTErPUPOBAHMSI.

18.  IlubpoBbie HHTETPUPYIOLLKE BOJIBTMETPBI (€ YACTOTHO MMITYJIbCHBIM PEOOPa30BaAHHEM).

19.  Lludpossie BOTBTMETPHI YyPaBHOBEIINBAKOIIETO NPE06Pa30BaHuUsl.

20. CrpykTypa W TpPHHUMN JeHCTBHUS YHMBEPCAJIBHOTO 3J1€KTpOHHOro ocumunorpada. OcHOBHbIE
XapaKTepUCTHKU ocuuuiorpada.

21.  Ocumwinorpapuyeckue MeToIbl U3MEPEHHUs NapaMeTPOB CUrHaJIoB. [1OrpemHOCTH U3MEPEHHIA.

22.  I{u¢posbie 3aOMHHAIOIIIE OCLIMILIOrPadbI.

23.  Lludppossie yacToToMepsl. FisMepeHne BpeMEHHbIX HHTEPBAJIOB.

24.  Lludpossie pazoMeTpsl ¢ BpeMs- HIMITYIbCHBIM IPE0OpPa30BaHUEM.
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25.  MocToBble MeTOAbl M3MEpeHHMs mnapameTpoB Leneil. Buasl MoctoB. HXx ocobGenHoctun. O6nactu
NPUMEHEHHUSL.

26.  LludpoBbie H3MepHUTENM MNApaMETPOB LeNel (¢ mnpeaBapuUTeNbHbIM MpeoOpa3oBaHHEM IMapameTpa B
HanpspKeHHe, C BpeMsA-MUMIYJIbCHbIM INpeoOpa3oBaHHEM, C MpPUMEHEHHEM MeToja amrepMmeTpa-
BOJIETMETpA).

27.  IlanopamHble U3MEPUTENH aMIUINTYAHO-4aCTOTHBIX XapaKTEPUCTHK LieTIeii.

28.  H3mepeHue MOIIHOCTH CUrHaJOB (B ToM uyucie Ha CBY).

29.  AHanu3 cnekTpa CUrHaJjioB (IIOCJIEOBATENbHbIN, MApasjebHbli aHaU3, BEIYMCIUTENIbHbIE aHATH3ATOPBI
CIIEKTpa)

30.  H3mepeHus B TeIEKOMMYHHKAIIMOHHBIX CUCTEMaX C JIEKTPHYECKUM KabeneM.

31.  H3mepeHus B TENIEKOMMYHHMKALMOHHBIX CUCTEMAX C ONITHYECKHM KabesieM.

32.  HsmepeHus B paano3(GHpHBIX TEIEKOMMYHHKALMOHHBIX CHCTEMAX.

33.  ABromaruzauus U3MepeHHii: MukponpoueccopHbie CU, nHGpOpMaLMOHHO-U3MEPUTEIIbHBIE CUCTEMBI.

34.  Merponoruueckoe obecneyenne wusmepenuit (MO). Merponoruueckne ciaykObl TrOCyIapCTBEHHBIX
OpraHoB yNpaBJieHHs U I0pHANYeCKHX JHL. CocTaB, 3a1a4y, MOJIHOMOYUS CITyxkO.

35.  OcHOBHble nonoxeHus 3akoHa PP «O6 obecneyeHun enuHcTBa u3MepeHHi». Chepbl AEITENBHOCTH, B
KOTOPBIX NPUMEHSAETCS rOCY1apCTBEHHOE perynupoBaHue obecrnieuenns enuncTsa usmepennii (CPOEN).

36.  DopMbl roCyIapCTBEHHOIO pEryaMpoBaHMs obecnedyenus exuncTBa usmepenuit (FPOEHW). Hx kparkas
XapaKTepHCTHKA.

37.  Cucrema nepenaqn pasmepos exunHuL OB pabounm CH. DtanoHsl, OBEPOYHbIE CXEMBI.

38.  TloBepka u kanubposka CH.

39.  Texunuueckue permamenTsl (TP). UX conepxanue ¥ nmpUMeHeHHe, MOPANOK pa3paboTku ¥ npuHATUs TP.

40.  Llenu, npuHUMIIBL, 0OOBEKTHI, YPOBHH CTaHAAPTH3ALMH.

41.  Buzsl ¥ METOIBI CTAHIAPTU3ALIMH.

42.  TocynapctBenHas cucrema crannaptusaunu (I'CC). Hayunas u oprannsaunonHas ocaosa ['CC.

43.  HopmaruBHbIe JOKYMEHTHI IO CTaHJApTHU3ALMH.

44.  IloarBepxaenue coorBercTBuUs. LlenH, NpuHLMILI, 06BEKTHI U (OPMBI IOATBEPIKACHHUS COOTBETCTBHSL.

45.  JloOpoBOJNbHOE TOATBEPXKAEHUE COOTBETCTBHA (H0OpOBONbHAs cepTuduKauns). CHCTEMbI H CXEMBI
cepTHpuUKaLun.

46.  OOs3arenbHOEe NOATBEPXKAEHHE COOTBETCTBUS. OObeKThl M (OPMBI 00A3aTENHHOTO MOATBEPHKACHHSA
COOTBETCTBHS.

47.  Obsa3arenbHas cepTudukarms. CHCTEMBI U CXeMBI CePTU(HKALHH.

48.  TocymapcTBEeHHbIH KOHTPOJIb M HAA30p 3a COOMONEHNEM TpeOOBaHHIT HOPMATUBHBIX TOKYMEHTOB.

8. Meroanyeckne marepHaJibl (B COOTBETCTBHH C 11.12.3 paboyeii mporpaMmsI 1o
JIUCIIUTLITHHE):

7.1. Otuanko B.®. Mertponorus, craHgaptu3amms u ceprudukanus: YdeOHOE
Metoaudeckoe nocobue. — Tomck: TMIJIO, 2010.-52¢.(15 3k3)
7.2. Otyanko B.®. YuebHO-MeTOAMYECKHI KOMIUIEKT (yyeOHbIe METOJHYECKHE TOCOOHUS

10 IPAKTUYECKUM 3aHSATUSIM, TI0 CAMOCTOSATENbHON paboTe CTYIeHTOB, 10 Jab0PaTOPHBIM
paboram) no mucuummae MCuC. — Tomek: [Onexrponssii pecypce]. Ko nocryna:
http://esau.tusur.ru/docs/umk metrologiaMSiSrtf.zip
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