MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MetpoJiorusa 1 u3MepuTe/IbHasA TeXHUKA

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (creruanbHOCTh): 27.03.04 YiipaB/ieHHe B TeXHUYeCKHX CHCTeMax
HanpasneHHocTs (T1po¢uib): YrpaB/ieHHe B TeXHHYECKHX CHCTeMax

dopma oOyueHus: OUHas

d@akynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CHCTeM

Kadenpa: KCYII, Kadeapa KOMObIOTEpPHBIX CUCTEM B yNpaB/JIeHUH M IIPOeKTHPOBAHUU
Kypc: 3

Cemectp: 5

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 16 16 4acoB
3 JlabopaTtopHbIe 3aHATHS 20 20 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 72 72 4acoB
5 W3 HUX B UHTepaKTUBHOU (hopme 12 12 4acoB
6 CamocTosiTesibHas paboTa 36 36 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka M cZjaya 5K3aMeHa / 3aueTa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 5 ceMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 11 ot « 16 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCTH) 27.03.04 YmpaBieHWe B TeXHHUECKUX cUcTeMaX, yTBepkiaeHHoro 2015-10-20 roga,
paccMOTpeHa M yTBep)XK/leHa Ha 3aceflaHMu Kadepbl «__ » 20__ ropa, TPOTOKOI

Ne

Pa3paboTumku:

Crapimii ipernofiaBaresib Kag.
KCYTI Caxapos M. C.

3aBepytomumii obecreunBarolei Kag.
KCYII [TypeiruH FO. A.

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, pOoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu

HaripaBJ/ieHus IOATOTOBKH (CreLaJbHOCTH).

Hekan ®BC Kosnosa JI. A.
3aBe/lyIOLLUI BbITyCKarolei Kag.

KCYII ITypeiruH FO. A.
OKCIIepThI:

noteHT Kad. KCYTI XabubymmuHa H. FO.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
dopMUpoBaHWe y CTYyJeHTOB TMpodeCCUOHATbHBIX KOMIIETeHLUM, CBsS3aHHbIX C yMeHHeM
MIPOBOJIUTh TeXHUYECKHWe u3MepeHusi (u3nuecKux BeNWUMH, aHaIU3MpOBaTh Pe3y/bTaTbl TEXHUUYECKHUX
V3MepeHUM, UCTI0/Ib30BaTh MOTyUeHHbIe 3HaHHUs [I/1s1 YCIIelHOM AesiTe/JIbHOCTU Ha TPOU3BO/CTReE.

1.2. 3agauy JUCIMIIIAHBI
— U3yueHue TeopeTHUeCKMX OCHOB METPOJIOTUM, TIOJIOKEHWA TEOpUM IIOTpeIIHOCTeH,
COBPEMEHHbBIX METO/IOB U CPEZCTB U3MepeHUs (pU3nUecKUX BeUUMH, CIoC000B 00pabOTKU pe3y/bTaToB
V3MepeHH, H3yueHHe CHCTeMbl o0ecrieueHWs eJUHCTBA W3MepeHWH W OCHOB CTaHJapTU3aluM U
cepTudUKaLvH.

2. MecTo puciMiuinHel B cTpyKrype OITOII
HOucuuruiiHa «MeTtposorust 1 usMepuresbHasi TexHuka» (b1.5.17) otHocutcst K 670Ky 1 (6a3oBast
4yacTh).
[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
ciefyronme AUCUUIUIMHbL: MartemaTtuka, dusuka.
[MocneayroMy AUCLMTITMHAMU SIBJISIFOTCS: .

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[1i:

— OIIK-5 crocoOHOCTEI0 WCIIONB30BaTh OCHOBHBIE TMPHEMbl 00pabOTKHM W TMpe/CTaB/IeHUs
5KCIepUMeHTa/bHbIX [JaHHbBIX;

—  OIIK-8 crioco6HOCThIO MCIT0/Ib30BaTh HOPMAaTUBHBIE ZIOKYMEHTBI B CBO€H /1eATe/IbHOCTH;

— TIK-1 cmocoGHOCTBIO BBITIOMHATE KCIIEPUMEHTHI Ha [IeMCTBYIOIMX 00beKTaxX I0 3aZaHHBIM
MeTo/[MKaM 1 00pabarbiBaTh pe3y/bTaThl C IPUMeHeHHeM COBPeMeHHbIX WH(OPMALMOHHBIX TeXHOJIOT UM
Yl TEXHUYECKUX CPeJCTB;

— TJIK-10 roTOBHOCTHIO K yuaCTHIO B paboTax 10 W3rOTOBJEHWIO, OT/IaZiKe U CJaue B
9KCIUIyaTalyo CUCTeM U CPe/ICTB aBTOMaTU3aLuM U yTIpaB/ieHus;

— TIK-11 criocob6HOCTBIO OpraHU30BaTh METPOJIOTHUECKOe obecrieyeHre MPOM3BOACTBA CUCTEM
Y CPe/ICTB aBTOMAaTH3aLu U YIIpaB/IeHus;

— TIK-21 crioco6HOCTBIO BBITIONMHATE 33/laHuS B 00/1aCTH CepTUDUKALIMN TeEXHUUECKUX CPEZICTB,
CHUCTeM, MPOLieccoB, 000PyZ0BaHKS U MaTepHasoB;

B pe3sysnbraTte usyueHus JUCLIIIIVHBI CTYEHT JO/DKeH:

— 3HaTh OCHOBbI METPOJIOTMM W TeXHWYeCKUX W3MepeHWi Tpu pa3paboTke W MPOU3BOACTBE
3JIEKTPOHHBIX CPeJCTB.

—  yMeTb IIPOBOJUTH TEXHUUECKHE U3MepeHUs (pr3ruyeCcKUX BeTMYUH

— BJAJleTh HaBbIKAMU SKCIIEPUMEHTa/IbHOrO OIlpefie/leHus] XapakKTepUCTUK U I1apaMeTpoB
pa3/MUHBIX 3/7€KTPOHHBIX TPUOOpOB, MeTonamMy 00paboTKM pe3y/bTaToB W OLIEHKH TOTPELIHOCTU
Vi3MepeHUN.

4. O0beM ANCIUIUIMHBI M BU/IbI YU4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBsieT 4.0 3aueTHbIX €JUHMIILI U TIpeJCTaB/ieHa B
Tabmuie 4.1.
Tabsuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Busl yue6HOM AesSTe/TbHOCTH Bcero uacos CemecTpsbl

5 cemecCTp
AynutopHblie 3aHSTHS (BCEro) 72 72
Jlexuuu 36 36
[IpakTryeckue 3aHATUSA 16 16
JlabopaTtopHbie 3aHATHUS 20 20
W3 HUX B UHTepaKTUBHOU (opme 12 12
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CamocTosiTenibHast paboTa (Bcero) 36 36
OdopmiieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 20 20
[TpopaboTKa JIeKIJMOHHOTO MaTeprasa 9 9

[ToaroToBKa K MpakTHueCKUM 3aHSITUSIM, CeMUHapaM 7 7

Bcero (6e3 sk3ameHa) 108 108
ITogroroBka M cfjauya K3amMeHa / 3aueTa 36 36
OO0111ast TPYJ0EMKOCTB Yac 144 144
3auetHble Equnuiel TpysoeMkocTu 4.0 4.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM MPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI M BUZBI 3aHATUN

= |z | 5
R S
3 2 5 | &g 2 §
= @ o = | g3 3 2
Ne HasBanus pa3zenoB JUCLIUIIIMHBL =] % i % g 5 ? %
= 5 o 5 | g0 zE
= =L £ &g Bs
g o ) © g =
9] O o
=¥ lc:,‘U CEU
= O
1 | Ocnossl MeTposioruu. [lorpemHoctu 6 2 0 2 10 OIIK-5, TIK-
H3MepeHU. 1, TIK-10
2 |O6paboTKa pe3y/bTaToOB U3MepeHHH. 6 8 0 4 18 OIIK-5, ITK-
1, TTIK-10
3 | OCHOBBI METPOJIOTHYECKOTO 4 1 4 6 15 OIIK-5,
obecrieyeHus. OIIK-8, TTK-
1, TIK-10,
[TK-11, ITK-
21
4 | OCHOBBI CTaHJAPTU3ALIMU U 4 1 0 2 7 OIIK-8, TIK-
cepTUdUKaLUK. 21
5 |Mertops! 4 cpefiCTBa U3MepeHus 16 4 16 22 58 OIIK-5,
(bu3nyecKux BeTMUUH. ABTOMaTU3als OIIK-8, TIK-
H3MepeHUN. 1, ITIK-10
Wtoro 36 16 20 36 108
5.2. CoaepixkaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
Cogep>xaHuye pasziesioB AUCLUTUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIUH (TI0 JIEKI[UsIM)
3 3§
3 = 0
CopeprkaHyve pas/iesioB JUCLIAILIMHBI 10 = > 5
HasBaHus pasjesnos S =5
JIEKLIUSIM s s g
S8 g =
=¥ o 2
= S
5 cemecTtp
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1 OCHOBBI METPOJIOTUM.
[TorpenrHoCTH U3MepeHuH.

OcHOBHbI€ MIOHSATHS, TEDMUHbBI U
ornpezieneHust Mmetposioruy. Cucrema
eauHUL] pr3nueckux BenuurH (PB).
Knaccudukaiiyy BUZ0B U3MepeHU,
MeTO/I0B U cpeicTB uamepeHuii (CU).
OcCHOBHBIE MeTpO/IOrMYecKue
xapaktepuctuku CU. OCHOBBI TeOpUU
norpetiHocTel. Knaccudukarys
norpetiHocTei. [IpaBuia cyMMHpoBaHus
norpertHocTeil. [1paBuna npezcraBieHus
pesy/bTaTa U3MepeHusl.

HToro

OIIK-5

2 Ob6paboTKa pe3y/bTaToB
V3MepeHUi.

OO6paboTKa pe3y/bTaToOB TPSIMBIX
OIHOKPATHBIX TEXHUYECKUX W3MepeHUH.
HopmurpoBaHve 0CHOBHOU U
JIOTIOJTHUTeTbHOM norpeliHocTel CU.
OO6paboTKa pe3y/bTaTOB KOCBEHHBIX
u3MepeHuii. O6paboTka pe3y/nbTaToB
MHOTOKPaTHBIX PABHOTOUHBIX
V3MepeHUi.

Htoro

OIIK-5,
[TK-1

3 OCHOBBI METPOJIOTUYECKOTO
obecrnieueHusl.

OCHOBHBIe IOHATHA U 3a[a4U
METPOJIOTUUECKOTO 00eCIieueHusl.
OcHoBHBIe TI0/I0KeHUsT 3akoHa PD «O6
obecrieueHNY eJUHCTBA U3MEPEHUI».
Cucrtema Bocripor3sBeenus equunl @B
Y fepeJjlayi ux pasmMepa BCeM Cpe/CTBaM
V3MepeHU. DTaloHbl, BU/IbI 3TaJI0OHOB.
IToBepka u kambpoBka CU. [ToBepouHble
CXeMbl U MeTOJ VKU TTIOBEPKHU.
locymapcTBeHHBIM METPOIOTHYe CKUM
Ha/30p.

HToro

OIIK-8,
[IK-11

4 OCHOBBI CTaHZAPTU3ALIUU U
cepTU(UKALIUU.

OcHoBHBIe n0/105KeHus 3akoHa P® «O
TeXHAYECKOM PeryIMpOBaHUN».
OCHOBHBIE OHATHUS CTaHAAPTU3ALIUH.
[IpyHLMIIBI U Lie/IM CTaHJapTU3aLUK.
HanyoHnanbHast 1 MeXXayHapoHast
cra”zaptusanus. HopmatuBHbie
JIOKYMEHTBI 110 CTaHZAapTH3aL1K.
Ceprudukaiysi. Lenu, npuHLAIBI 1
(hopMbI MOATBEPK]€HUSI COOTBETCTBUSI.
Cucremsl ceprudukaruu. Cxembl
cepTU(UKaLIMK.

HNToro

OIIK-8,
[TIK-21

5 Metogpl U CcpefCcTBa U3MepeHUst
(bu3MUYeCcKUx BeJTMUMH.
ABTOMaTH3a1ys U3MepeHUN.

O060011ieHHbIe CTPYKTYPHBIE CXEMbI
W3MepUTe/bHBIX MPUOOPOB. [TpUHIUTIBI
noctpoenus udpoBbix CU. MeToab! u
CpefCTBa U3MepeHus HalpshKeHus], TOKa U
MOILIHOCTH. VI3MepeHue napameTpoB
terneii. iccienoBanue popMbl CUTHaJIa.

16

OIIK-5,
ITK-10
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Ocumniorpadguyeckue U3MepeHusl.
W3mepeHue yacTOThl, UHTEPBAJIOB
BpeMeHH 1 (ha30BOro C/[BUTa.
ABTOMaTH3a1Usi U3MepeHuH.
WHbopmalmoHHO-U3MepUTe/TbHbIe
CUCTEMBI.

Wtoro 16

Wroro 3a cemecTp 36

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIUMH (PeAbIAYIMMHA)
4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreunuBaromyMu (MpeabIAyIUMU) 1
obecrieuriBaeMbIMHU (TIOC/IEAYIOLAMH) JUCIIUTUTMHAMY TIPeJCTaB-/IeHbl B Tabsuile 5.3.
Tabsmuma 5.3 - Paszgesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3zenioB AaHHOW JUCLIMILIMHBI, /151 KOTOPBIX
HeobXo MO H3ydeHre 00eCTieurBaroLUuX U

Ne HaumeHoBaHve AMCLAIIIMH obecrieurBaeMbIX JUCLIMIIAH
1 2 3 4 5
[IpepecTByromme AUCLUTUIUHBI
MartemaTHKa + + + + +
2 | ®Pusuka + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIH, ()OPMUPYeMBbIX NPHU U3y4YeHHUH AUCLUIUIUHBI, ¥ BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (OpMUPYeMbIX MNPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHHN
TIpe/iCTaB/IeHo B Tabmiie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMHUPYEMBIX TpU W3yUeHWH

VCLIUTIJTUHBI
Bunp! 3aHATHI
4]
=x =
< < 5
= & = ‘2
= o T =
= I I =
il = o o i
& = é’ SE’ E ®DOopMBI KOHTPOJIS
s g S 5 2
8 = = = &
N4 = @ S
= a =
K o @]
© O o
£ = :
~ S
OIIK-5 + + + + KoHTposnbHas paboTa,
Ok3aMeH, OTuert 110
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX
OIIK-8 + + + + Ok3aMeH, OTueT 110
naboparopHoii pabore,
Orpoc Ha 3aHATUSAX
IMK-1 + + + + KonTposbHast pabora,
Ok3aMeH, OTuert 110
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX

CornacosaHa Ha noprtane Ne 11981




ITK-10 +

KonTposbHasi pabora,
Oxk3aMmeH, OTueT 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX

IIK-11 +

Ok3aMeH, OTuert 110
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX

[MK-21 +

Ok3amMeH, OTuert 110
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX

6. InTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3auu 00yyeHHus
TexHO/MIOTUM MHTEepPaKTUBHOTO OOyueHMs] TPU pa3HbIX (OopMax 3aHATUN B uvacaxX IpUBeJeHbl B

Tabne 6.1
Tabsuna 6.1 — TexHOMOTMM HHTEPAKTUBHOTO 00yueHus TIPY pa3HbIX opMax 3aHATHHN B yacax
WHTepakTHBHBIe TabopaTopHbie | VIHTEpaKTUBH
Metoabl P parop P Bcero
3aHATUSA ble JIeKL[1
5 cemecTp
Mos3roBoii lwtypm 2 2
Pabora B KoMaH e 10 10
Wroro 3a cemecTp: 10 2 12
Nroro 10 2 12
7. JIabopaTopHbIi MPAKTHKYM
Copep>xaHue ylabopaTopHbIX paboT rpuBeieHo B Tabnuie 7.1.
Tabsura 7. 1 — CopeprkaHue j1labopaTOpHBIX paboT
v L =
= a4 <
3 = =
gz
5] 5] E = =
Ha3Banus paszesos CopeprkaHre 1abopaTopHbIX paboT 2 =
< = &
= &
- e ~
5 cemecTtp
3 OCHOBBI METPOJIOTHYE CKOTO [ToBepka cpesiCTB M3MepeHUi OIIK-5,
obecrieueHusl. Vitoro 4 OIIK-8,
IMK-1, IK-
10, ITK-11,
IMK-21
5 MeTtogp! 4 cpefiCcTBa U3MepeHUs [IpyMeHeHMe 3/71eKTPOHHOIO 4 OIIK-5,
(bu3nUYeCcKUx BeJTMUMH. ociuiorpada st uccaeoBaHus OIlK-8,
ABTOMaTH3aL1s1 U3MEPEHNH. 9/IeKTPHUUeCKUX CUTHAJIOB. [TK-1, ITK-
10
VsmepeHue rmapamMeTpoB 3JIeKTPUYECKUX 4
Ljeriel pe30HaHCHbIMUA MeTOZ,aMH.
V3mepeHue cOnpoTUB/IeHNH Ha 4
IIOCTOSTHHOM TOKe.
WccnenoBanue BosibTMeTpa C BpeMsi- 4
WMIY/IbCHBIM Mpeobpa3oBaHeM
Nroro 16
Wtoro 3a cemecTp 20
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8. IlpakTHueckue 3aHATUA

Copiep>kaHue MpakTUUeCKUX pabot npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

3 <]
& z S
3 = =
Z > 3
Ha3sanus paszenos Copep>kaHre IpaKTUYeCKUX 3aHATUMN z v g B
- 25
= 32
- s
5 cemecTp
1 OCHOBBI METPOJIOTUH. MeTo/ b1 U3MepeHUii. MeToauueckre 2 OIIK-5,
[TorpenrHoCTH U3MepeHuH. CcUCTeMaTUyeCcKue TMOrperlHOCTH. [TK-1, TIK-
BBegeHuve nomnpaBok. 10
Ntoro
2 O6paboTKa pe3y/bTaToB [TpaBUIa CyMMUPOBaHUSI TIOTPEIITHO CTEH. 8 OIIK-5,
V3MepeHUH. [TorpemHoCTH CpeACTB U3MepEeHUH. [TK-1, ITK-
OO6paboTKa pe3y/bTaToOB TPSIMBIX 10
OJJHOKpaTHbIX u3MepeHui.CiiyJaiiHbie
norpertHocTH. O6paboTKa pe3y/bTaToB
MHOTOKPaTHbIX PaBHOTOUHBIX
n3MepeHuil.O6paboTKa pe3y/ibTaToB
KOCBEHHBIX U3MepeHUH.
Nroro 8
3 OCHOBBI METPOJIOTHAYECKOTO Cdepsi 'POEU, dhopmbl 'POEN. OI1K-8,
obecrieueHusl. locynapcTBeHHbBIN MeTPOIOruyeCKU [TIK-11
Ha/30p.
Ntoro 1
4 OCHOBBI CTaHIapTU3ALUNA U OCHOBBI CTaHJapTHU3ALIUU U 1 OIIK-8,
cepTudUKaLUK. TIOATBEP)KJEeHUsI COOTBETCTBUS. [K-21
Ntoro
5 MeTozbl U cpeicTBa U3MepPeHUst Ludposbie u3MepuTeNbHBIE 4 OIIK-5,
(b13MUeCcKUX BeJMUKH. niprbopsL. Lindposeie 3anmomuHaro1me [TK-1, ITK-
ABTOMaTHU3aLMsl U3MEPEHHUH. ocuuorpadsl, aHaIM3aTophbl CIIEKTPa. 10
Ntoro 4
Nroro 3a cemecTp 16

9. CamocrosiTesibHast padoTa

Buzpl camocTosiTeTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpyeMble KOMITeTEHLIUH TIPe/CTaB/IeHbl B

Tabmmie 9.1.
Tabmuiia 9.1 - Buabl camocTossTeIbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYEMbIe KOMITeTEHITHH
4 g
5 z E
S s =
o = v T
Buapl camocTosiITeIEHOM s > o
Hassanus pasgenos = = DOpMBI KOHTPOJIA
9] 3 g I
paboTEI S) g g
=S g =
o, o 2
= S
5 cemecTp
1 OcHoBbl MeTposioruu. | IToArotoBka K 1 OIIK-5 Ornpoc Ha 3aHATUSIX,
[TorpemHocT [PaKTUYe CKUM 3aHATUSM, OK3aMeH
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H3MepeHU. ceMHUHapam

ITpopaboTKa JeKIIMOHHOTO 1

Marepuasna

HToro 2
2 O6pabotka pe3ynbratoB |[loaroroBka K 2 |OIIK-5, | KoHTponbHas paboTa,
H3MepeHU. MPaKTHUUe CKUM 3aHSTHSM, IMK-1 Ompoc Ha 3aHATHSIX,

CceMUHapam JK3aMeH

ITpopaboTKa JIeKIMOHHOTO 2

Marepuasa

Ntoro 4
3 OcHOBBI IToaroroBka K 1 OIIK-8, |Ompoc Ha 3aHATHUSIX,
MeTpPOJIOTUYeCKOro MpaKTU4Ye CKUM 3aHATUSM, [IK-11 Ortuet 110 1ab0opaTopHOM
obecrieueHusl. ceMHUHapaM pabore, DK3ameH

[TpopaboTKa eKIMOHHOTO 1

Marepuasa

OdopmeHue O0TUETOB T10 4

naboparopHbIM paboTam

HToro 6
4 OCHOBBI ITogroroBka K 1 OIIK-8§, Ornpoc Ha 3aHATUSIX,
CTaH/apTU3aLuM U MPAKTUUeCKUM 3aHSTHSM, IMK-21 OK3aMeH
cepTU(UKaLIUK. ceMUHapaMm

ITpopaboTKa JeKIJMOHHOTO 1

MaTepuasa

Ntoro 2
5 Metoppl 1 cpefcTBa ITogroroBka K 2 OIIK-5, |Ormpoc Ha 3aHATHUSX,
r3MepeHust U3NUeCKUX | TIPaKTH4YeCKUM 3aHSATUSIM, [TK-10 Otuet 110 1abopaTopHOi
BeJIMUMH. ABTOMAaTH3allUs | ceMUHapam pabote, Dk3ameH
M3MEPEHNH. [TpopaboTKa eKIIMOHHOTO 4

Marepuasa

OdopmreHrie 0TUETOB 110 4

nabopaTopHbIM paboTam

OdopmeHue O0TUETOB T10 4

naboparopHbIM paboTam

OdopmreHue 0TUETOB T10 4

naboparopHbIM paboTam

OdopmiieHre 0TUETOB TI0 4

nabopaTtopHbIM paboTam

Ntoro 22
Wroro 3a cemecTp 36

[ToaroToBka K 3K3ameHy / 36 JK3aMeH

3a4eTy
Ntoro 72
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10. KypcoBas pabora

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabnuiia 11.1 — basibHbIe OLIEHKU 11 37IeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
5 cemecTp
KonTposnbHast pabora 10 10 10 30
Onpoc Ha 3aHITHSX 5 5 5 15
Otuer 110 1Tab0OpaTOPHOMA 10 15 25
pabore
WToro makcumym 3a 15 25 30 70
repuop
JK3aMeH 30
Hapacraroym utorom 15 40 70 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuije 11.2.
Tabsura 11. 2 — ITepecueT 6asi/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
bannbl Ha jaTy KOHTPOIBHOM TOUKH Orenka
> 90% OT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
Ot 60% 10 69% OT MakcMManbHOW CyMMBbI OasioB Ha gary KT 3
< 60% OT MakCMMasbHOM cyMMbI OainoB Ha fgaty KT 2

11.3. ITepecuer cyMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL|€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY Tpe/cTaB/eH B Tabmuiie

11.3.

Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,
Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)
9K3aMeH
5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopoL110)
4 (xopoLLo) (3auTeHO) 75 -84 C (xoporuo)
70 -74 D( )
OBJIETBOPUTEBHO
3¢ Y ) 65 - 69 A P
OBJIETBOPUTEJILHO) (3aUTEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (Hey#OB/IETEODUTEILHO) (He Hwxe 60 6asnoB F (HeymoBneTBOpUTEJILHO)
3aUTEeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. IIvimmape B.FO. TexHuueckwe u3MepeHUsT W NpHOOpBI: yueOHMK A1 By3oe /B.IO.
[Mummapes. - M.: Akagemus, 2010. - 384 c. : wi. (Hasmuue B 6ubmoreke TYCYP - 11 3k3.)
2. Ortuanko B.®. MeTposiorus, CTaHjapTH3al[Usa U cepTUQUKaLusa: Yuebd. mocobue. — Tomck:
Tomckuii Me>KBY30BCKUM LIeHTP JUCTaHLMOHHOTO obpa3oBaHusi, 2010. — 208c. (Hanuuue B O6ubMMOTEKE
TYCYP - 22 3k3.)

12.2. lono/siHMTE/IbHAS IUTEpaTypa

1. 3pacroB B.E., Cuzmopor FO.K., Otuanko B.®. V3MepuTenbHas TeXHUKA U JAaTUYMKH: YueOHOe
nocob6ue. — Tomck: TMIIZIO, 1999-178 c. (Hamuune B 6ubmroreke TYCYP - 58 3K3.)

2. Ortuanko B.®. MeTposorusi, cTaHjapTH3alys U ceptuduKaius: YuebHoe mocobue. - TOMCK:
TMIIJO, 2010. - 208c. (Hanmuue B 6ubHoTeke TYCYP - 24 3K3.)

3. Jleeumna E.C., HoBuukuii I1.B. Onekrpuueckue usMepeHusi (GU3NUECKUX BeTUUMH
(u3mepuTenbHBIE Tpeobpa3oBarenu) — JI.: Onmekrpoaromusgar, 1983.-320 c.. (Hanuuue B OHOIMOTEKE
TYCYP - 16 3k3.)

4. H3MepeHue 37eKTPUYECKUX U HedneKkTpuuecknx BesmuuH/ [log pen. H.H.EBthxueBa. — M.:
Oueproaromuszar, 1990. -349 c. (Hamuuue B 6ubmoteke TYCYP - 32 3k3.)

5. Burne6 I'. dartuuku.- M.:U30-B0 «Mup», 1989.- 200 c. (Hamnuue B 6ubnoreke TYCYP - 3
9K3.)

6. CornpsbkeHUe JAaTUYMKOB M YCTPONCTB BBO/Ia JaHHBIX C KomrbioTepamu IBM PC: Tlep. c aHr. /
[Tog pen. Y. TomkuHca, k. Y36ctepa — M.: Mup, 1992. — 589 c. (Hanmuune B 6ubmuoreke TYCYP - 5
9K3.)

7. Mertposorusi, CTaHAapTU3aLvsl, CepTU(UKALIUS U 3MeKTPOHU3MepUTe/IbHAs TEXHUKA: YueOHoe
nocobue/ K.K. Kum, I"H. Auucumos, B.}FO. Bapbaposuu, B.4. JIutBuxos. — CIIB.: TTurep, 2006. — 368 c.:
w1 (Hamuue B 6ubmioreke TYCYP - 50 3k3.)

12.3 YueOHo-MeToguUeCKHE TT0CO0HA

12.3.1. O6sa3aTebHBbIE YUeOHO-MeTOHYECKHE M0Co0us

1. Oruanko B.®. YuebOHO-MeTOoquuecKuil KOMIUIEKT (yueOHbIe MeToAuuecKde TOcCoOusi TIo
MPAaKTUYECKUM 3aHSATHSM, TI0 CaMOCTOSITe/IbHOM paboTe CTY[AeHTOB, 1O JabopaTopHbIM paboTam) o
muciurinie UTu/l . — Tomck: 2012. [OnekTpoHHBIM pecypc]. - http://new.kcup.tusur.ru/library/umk-
metrologija-standartizacija-i-sertifikacija-fet

12.3.2 YueOHO-MeTOANMYECKHE TTOCO0OUA AJISA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YuebGHO-MeTOAMYECKHE MaTepuasbl JJIsi CAaMOCTOSTe/TbHOM U ayJUTOPHOM paboThl 00yuaromyxcs
W3 YKC/jia WHBAJU/IOB TPEJOCTaB/sIOTCA B (pOopMax, aJJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUATHS MH(OpMaLUK.

JIisi id1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

JIist id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/1eKTPOHHOTIO 10KYMEHTa;

- B MeyaTHOM (popme.

JIist i1 ¢ HapyLIeHUsIMHM OTNIOPHO-JBUraTe/IbHOI0 anfapara:

- B (hopMe 3/1eKTPOHHOTO [I0KyMEHTa;

- B reyaTHOU (hopme.

12.4. ba3bl JaHHBIX, TH)OPMAIHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
NporpaMMHoe obecrieueHue
1. O6pa3oBarenbhbii  mopran  yHuBepcureta  (http://lib/tusur.ru,  http://edu/tusur.ru),
3/IeKTPOHHBIe HH(OPMAaLIMOHHO-CIIPaBOUHble pecypchl Kadenpsl KCYTI
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13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITUHBI

13.1.1. MaTepua/ibHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIIA, TPYMIMOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLU,
TeKyIIlero KOHTPOJISi U TPOMEXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIouHbIX MeCT He MeHee 22-24, 060py0BaHHas JOCKOM 1 CTaH/IapTHOM yueOHOW Mebesbio.

13.1.2. Marepua/IbHO-TEXHUYECKOe o0ecreueHue I MPAKTHYEeCKUX 3aHATHH
O6opyznoBaHue 1abopaTopuy METPOJIOTHY W U3MePUTeIbHOW TeXHUKY (aya. 212d.).

13.1.3. MarepuanbHoO-TeXHHUYeCKoe obecreyeHue /jisi 1ab0paTopHBIX pador
O6opyznoBanye 1abopaTopuy MeTPOJIOTUY M U3MepPHUTeNbHOW TeXHUKY (aya. 212d.).

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecreueHUe /I CaMOCTOATE/ILHOM PadoThI
Ob6opyzoBaHue 1abopaTopyy METPOJIOTUU U U3MepUTebHON TexHUKHU (aya. 212¢.).

13.2. Marepua/ibHO-TeXHHUYECKOe o0ecreueHue JUCIUTUTHHBI JIJIsl JIHI| C OTPAaHHYeHHBIMHU
BO3MO)XHOCTSIMH 3/{0POBbS

OcBoenue qUCHUTIIMHEI ujaMu ¢ OB3 oCyliecTBIsS€TCS C UCIMIOB30BaHUEM CPeJICTB 00ydeHust
00I11er0 U CrelUaaIbHOTO Ha3HAUeHMS.

[Mlpu oOy4yeHUM CTyIE€HTOB C HapPyLIeHHsIMH CJIyXa TIPeAyCMOTPEHO WCIO/Ib30BaHUe
3BYKOYCW/IMBAlOLLleld anmaparypbl, MYJbTUMEIUNHBIX CPeACTB W [JPYrMX TeXHUUeCKHUX CpeZCTB
nipreMa/miepesiaur yueOHoOH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapyIIeHUsMHU CJTyXa,
MOOW/ILHOM CHCTeMbI OOyYeHWsl [/ CTYJeHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CUCTeMbl. YueOHasi ayZJUTOpPHUs, B KOTOPOM 00yuyaroTCsl CTyleHThbl C HapyllleHheM cjiyxXa, o0opyaoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ay[JJUOTEXHUKOW, BUAEOTEXHUKOW, SJIeKTPOHHOW [OCKOW, MY/IbTUMEOUNHOMN
CHUCTEMOIA.

[Mpu oOyuyeHUM CTYAEHTOB C HAPYLIIeHUSIMH 3PEHHSAMH T[IPeyCMOTPEHO WCII0/b30BaHle B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA Yy/lalleHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlali[ia Ha SKpaHe) MpHY MOMOILLY BU/le0yBeTnunTesiel /s y/laJleHHOTO TPOCMOTpa.

[Tpu oOyuyeHHH CTY[EHTOB C HApyILIeHHUSIMH ONMOPHO-JBUraTe/IbHOrO ammapara HCTOb3yHTCsS
aZlbTepHAaTHBHBIE YCTPOMCTBa BBOJA MH(MOpMAIMK U Apyryve TeXHUUYecKrhe CpeJCTBa TpueMa/riepe/jaun
yueOHOM MHGOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYIeHTOB C HapyLIeHUSMU OTMOPHO-ABUraTeIbHOTO
amrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBATJHOCTBIO.

14. ®oHj OL}eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHusA K (OHY OLIEHOYHBIX CPEACTB M METOANYECKHE PeKOMeH/Jal[uH
@OH/, OLIEHOUHBIX CPEeACTB U THUIIOBbIe KOHTDOJIbHBbIE 3a/laHUsl, WCIOJb3yeMble [Jis OLIeHKHU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIeTeHLMA TMpu TpOBeJeHUN
TeKyIIlel, TIPOMe>KyTOUHOM aTTeCTal[|H 10 AUCLIMIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboyeil iporpaMme.

14.2 Tpe6oBaHus K (poHAY OLIeHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPaHHYeHHbIMH BO3MO)KHOCTAMH
3/0pPOBbSI
[ns CTy#eHTOB C WHBaJMJHOCTBIO TPeJyCMOTPEHbI [OIMOJHUTE/IbHbIE OLIeHOYHbIE Cpe/CTBa,
nepeueHb KOTOPBIX yKa3aH B Tabmuile.

Taﬁmma 14 - I[OHOJIHI/ITEJILHLIE CPEeACTBA OLI€HUBAHUA NJIA CTYA€HTOB C UHBA/IMJHOCTBHO

Buibl AOTIO/THATETBHBIX OL[@HOUHBIX
CpefCTB

@DopMbI KOHTPOJIS U OLIeHKU

Kareropuu cTyeHTOB
DU CTYA pe3y/bTaToB 00yueHust

TecTbl, MMCbMEHHbIE CAMOCTOSITE/TbHBIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTDOJIbHbIE PaOOTBI

C HapylieHusIMU
ciyxa

[TpeuMyIiieCTBEHHO MMChbMeHHast
TIpoBepKa

C HapyLieHusIMu
3peHust

CobecesjoBaHue TI0 BOTIPOCAM K 3a4eTy,
OTIPOC T10 TePMHUHAM

[IpeuMyilleCTBEHHO yCTHasi MpOBepKa
(MHAWBUAYATBHO)

C HapylieHusIMU
OTIOpHO-

Peitienne AUCTaHLIUOHHBIX TE€CTOB,
KOHTPOJIbHEIE pa60TbI, IMMCbMEeHHbIe

[TpenMy11ieCTBEHHO AUCTAHI[MOHHBIMU
MeTOoZaMU
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JIBUTaTeIbHOTr0 CaMoCTOsITe/IbHbIe pPabOThI, BOMIPOCHI K
anmnapara 3aueTy
C orpaHuueHusiMu no | TeCTbl, MMCbMEHHbIE CAMOCTOSTE/IbHbIE [Tpermy11ieCTBEHHO TIPOBEpKa
o01IIeMe U UHCKUM paboThI, BOMIPOCHI K 3aYeTY, MeTO/JaMH, UCXO/IsI U3 COCTOSTHUS
MOKa3aHUsIM KOHTDOJIbHBIE PabOThI, YCTHBIE OTBEeThI | 00ydYarolerocsi Ha MOMEHT TIPOBepPKH

14.3 MeToguuecKkue peKOMeHAaLUM M0 OLeHOUHbIM CPeJCTBaM /Jisl JIUL] C OTPAaHUYeHHbIMU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mpegycMmarpuBaeTcss AOCTynHas ¢opMma TpeJoCTaB/ieHusl 3aJaHui
OLIeHOUHBIX CPe/ICTB, 8 UMEHHO:

- B [eyaTHOU (hopme;

- B IevaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- MEeTOZIOM UTeHUsI aCCUCTEHTOM 3aJjaHusi BCIyX;

- Trpe/ioCcTaB/ieHHe 3a/laHusl C UCTI0/Ib30BaHUeM CypZoIiepeBoja.

CTyneHTaM C WHBAJIMJHOCTBIO YBe/MYMBAeTCs BpeMs Ha TMOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHL. [l TaKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas (opma MpefoCTaB/ieHUs] OTBETOB Ha
3a/laHusl, & UMEHHO:

- MUCbMEHHO Ha Oymare;

- Habop OTBETOB Ha KOMITBIOTEDE;

- HabOp OTBETOB C UCIO/Ib30BAaHUEM YC/IYT aCCUCTEHTa;

- rpe/iCTaB/ieHre OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsI pe3y/bTaTOB O0yUeHUs MHBAIHU/OB IO AWCLUIUIMHE TpeJyCMaTpUBaeT
nipefjocTaB/ieHre uHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OTPaHUUYEHUSIM UX 3[I0POBbsI U BOCTIPUSTHS
vHdOopMaluu:

Ji/1s1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KyMEHTa;

- B revaTHo (opMe yBelMYeHHbIM IPUGTOM.

J1 ML ¢ HapyLIeHUsIMH C/IyXa:

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- B IleyaTHOU (hopme.

J/1s1 MLy ¢ HapyLUIeHWsIMU OMOPHO-/BUraTe/IbHOr0 anmnapara:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B IleyaTHOU (opme.

[Tpu HeoOXoAMMOCTH /151 00YUarOL[UXCsl C MHBAIMHOCTBIO TpoLieypa OLeHUBaHUS Pe3y/bTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJIBKO 3TArloB.

CornacosaHa Ha noprane Ne 11981 13



IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MetpoJiorus 1 usMepuTe/IbHasA TeXHUKA

YpoBeHb 00pa30BaHus: BbICIIee 00pa30BaHue - DaKa/laBpUaT

HaripaBneHue noAroToBku (creruanbHOCTh): 27.03.04 YiipaB/ieHue B TeXHUYECKHX CHCTeMax
HanpaeneHHoCTh (Tipodui/ib): YpaB/ieHHe B TEXHHYECKHX CUCTeMax

dopma obyueHUs: OUHAsA

®akynbrer: @BC, @aKy/1bTeT BHIYUC/IUTE/TBHbIX CUCTEM

Kadegpa: KCYII, Kajdeapa KoMIbIOTepHbIX CUCTEM B yNpaB/IeHUH U IIPOeKTHPOBAHUU
Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— Crapumii ipeniogaBarens Kad. KCYIT Caxapos M. C.

JK3aMeH: 5 ceMecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-21 CTIOCOOHOCTBIO BBITIONHSATE 3aZlaHUsI B 00/1acTv | [Io/bKeH 3HaTh OCHOBBI METPOJIOTHH U
cepTUGUKALIUN TEXHUUECKUX CPEZICTB, CUCTEM, |TeXHUUYECKHX M3MepeHMi Tpy pa3paboTke
TIPOLIeCCcoB, 000PYOBaHUs U MaTepUasoB Y TIDOU3BO/ICTBE 3/IeKTPOHHBIX CPE/CTB.;
IK-11 CIOCOOHOCTBIO OPraHW30BaTh HOIKeH yMETD NPOBOAMTE TEXHHUUECKe
MeTpoJioruueckoe obecrieueHrie TIPOU3BO/CTBA H3MEDEHNS (PHSHIECKHX BEHH;
CUCTeM U CPe[CTB aBTOMaTU3aLuu 1 JlO/DKeH BllafeTh HABLIKAMU
yTIpaBeHust 9KCIIePUMEHTAJILHOIO OTpe/ieieHUs!
XapakKTepUCTUK U IapamMeTpPOB Pa3/IMUHbIX
ITK-10 TOTOBHOCTBIO K Y4acTHIO B paboTax 1o 3/1eKTPOHHBIX TIPH6OPOB, METOZAMU
M3rOTOB/IEHUIO, OTVIaZiKe U CAlave B 06paboTKU pe3y/bTaToB U OL|eHKU
SKCIlTyaTalro CUCTeM U Cpe/ICTB MOTPELLHOCTU U3MepEeHMUil.;
aBTOMAaTH3aL1M U YIIpaBIeHUs
[K-1 CTIIO0COOHOCTBIO BBITMO/IHATE 3KCIIEPUMEHTHI Ha
JeNCTBYIOIMX 00bEKTax I0 3a/[aHHbIM
MeTO/IMKaM ¥ 00pabaThIBaTh pe3y/bTaThl C
TPUMEeHeHHEeM COBPEMEeHHBIX
HMH(MOPMAI[MOHHBIX TeXHOJIOTUN U TeXHUUeCKUX
CpesCTB
OIIK-8 CTIOCOOHOCTBIO UCITO0/Ib30BaTh HOPMATHBHBIE
JIOKyMEHTBI B CBOEU [leATe/IbHOCTH
OIIK-5 CIO0COOHOCTBIO UCTIONB30BaTh OCHOBHbBIE
ripreMbl 00pabOTKY U Mpe/CTaBIeHHS
9KCIIePUMEHTa/IbHbIX JaHHBIX

OO1Me XapaKTepUCTHKH T0Ka3areseld M KPUTePUeB OLIeHWUBAHUS KOMITeTEHIIUM Ha BCeX 3Tarax
TipUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel U KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHI 110 Taram

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OTtmuHo (BeIcOKMH | O6maziaeT dhakTHUe CKUMHU

OO6sasaeT AMara3oHOM

KonTponupyet paborty,

YPOBEHb)

TIPOLIeCChI, 001I[He
TIOHATUS B Mpejienax
M3yJaeMoit 06/1acTh

MpakTH4Ye CKUX YMeHUH,
TpeOyeMbIX ZJIs pelleHust
orpeie/ieHHBIX MpobieM B
obslacTv UCcie[OBaHuUS

YPOBEHb) Y TeopeThyeCKUMU MpaKTUUeCKUX yMeHHWH, MPOBOJUT OLIEHKY,
3HaHUSIMM B Tpejieniax TpeOyeMbIX /Il pa3BUTHSI | COBEPIIIEHCTBYET 1eHCTBUS
r3yuaemoi 06/1acTu C TBOPUECKHUX peIIeHUH, paboThI
TOHMMaHKeM I'PaHUL] abcTparupoBaHus
TTPUMEHUMO CTH ripobsiemMm

Xoporio (6a30Bblii | 3HaeT (akTel, TpUHIMNLI, | O6/azaeT AUaria30HOM Bepet oTBeTCTBEHHOCTH 3a

3aBepllIeHue 3a/1au B
WCCJIe/IOBAHUH,
TIpUCITOCcab/IMBaeT CBOe
ToBe/ieHue K
oOcTosiTeNIbCTBaM B
perieHUH TIpo6sieM
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6agaeT 0CHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
TSI BBITIOJTHEHHS TTPOCTHIX
3ajau

PaboraeT nipu ripsiMmomM
Ha0J/TFOIe NN

Tabnumia 3 — STankl

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Komnerennus I1K-21

ITK-21: criocoOHOCTBLIO BBITOJIHATL 3aflaHus B 00/1acTU CepTHUGhUKALMNM TeXHUUECKUX CPeJCTB,
CHCTEM, TIPOL[eCCOB, 000PY/ZI0BaHUS U MaTepUasoB.

st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIETeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabuiie 3.
OpPMMPOBaHUsI KOMITETeHL[MH U UCI0JIb3yeMble CPeJICTBa OLleHUBaHUS

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue OCHOBBI CTaH/]JaPTHU3aLMA | IPUMEHSITh HOPMaTHBHbIE | METO/laMH OLIeHKH!
3TaroB U ceprudUKalin JIOKyMeHTbI B CBOel COOTBETCTBUSI POAYKLIUU

AedaTe/IbHOCTHU

TpeOOBaHUAM CTAH/]JaPTOB

Bunpl 3aHATHI

* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHUS;
* VIHTepakTUBHbBIE
JIeKLUY;

* [IpakTrhueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

¢ Jlekuuy;

* CamocTrodTenbHas
paborta;

* IlogroroBka u caaua
5K3aMeHa / 3a4eTa;

* UHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* UHTepakTuBHbIE
JIeKLINY;

* TIpakTHUueckue
3aHSATUS;

* JlabopaTopHbie
3aHSATUS;

* Jlexuuwy;

* (CamocrosiTesibHas
pabora;

* [loaroroBka v ciaua
5K3aMeHa / 3aueTa;

* VHTepaKkTHBHBIE
nabopaTopHble 3aHSATHUS;
* JlaboparopHble
3aHATHUS;

* (CamocTosTenbHas
pabora;

Hcrionb3yemMble * Otyet no * Otyet no * Oruer 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLl€HWBAHWA * OripocC Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * DK3aMeH;
* DK3aMeH; * DK3aMeH;

dopMynMpoBKa TMoOKa3aTesell U KpUTepHeB OLleHHMBaHUS [JaHHOM KOMITeTeHIIMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarnax

CocraB 3HaThb YmeTb Bnanets
OminuHo * AHanu3upyeT CBsI3U * CsobogHo npumensier | ¢ CrniocobeH pyKOBOIUTh

(BBICOKMI YPOBEHb)

MEXKYy Pa3/TUuUHbIMUA
pasenaMu U MOHATUSIMHU
CTaHJApTU3aLUU U
cepTU(UKaLIUK.;

* OO60CHOBBLIBaeT BEIOOP
HOPMAaTHUBHOTO
JOKYMEHTa,
HEeoOX0[UMOr0 J1/1st
peliieHus ToCTaBIeHHOU
3afauul.;

* 3HaeT OCHOBHbIE
HallMOHAJTbHbIE U

MeTO/ibl pelleHUsI 3a/jay B
HEe3HaKOMBIX CUTYyallUsIX.;
* I'pamOTHO BBIOMpaeT
HOpPMaTUBHbIE
JOKYMEHTBI [IJI51 peLleHus
JI0OCTaTOUHO CJIO’KHBIX
ripoeccrOHaTbHBIX
3ajau. ;

* Jlerko npumeHsieT
YCBOEHHbBIM Marepuar, B
TOM UKCJIe JIJIs1 pellieHust
HeTPUBUAJ/IBHBIX 3a/au.;

MeXXAUCLUTITMHAPHOM
KOMaH/[0H. ;

* CB00OAHO B/ageeT
pa3HBIMU CII0OCOOaMU
ripe/iCTaB/IeHuUst
vHopmMaLru B
HOPMAaTHBHBIX
JIOKyMeHTax.;

* CBobogHO orepupyeT
vHpopmalueii 13
CTaH/apTOB U IPyror
HOPMAaTHUBHOU
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MeXKyHapOoHbIe
CTaHJAPThI U
TeXHUYeCKHe
persaMeHThI B 00/1aCTH
ripoeccroHaIbHOM
JesITeNTbHOCTH;

JIOKYMEeHTaL[1H.;

Xoportio (6a30BbIit
YPOBEHD)

* [loHumaet cBgI3U
MeX/y pa3/uUHbIMU
pasziesiaMt M TIOHSATUSAMH
CTaH/apTU3aluU U
cepTU(UKaLIUU.;

* Onpepensiet
HOPMAaTHBHBIHN JJOKYMEHT,
HeO0OXOIUMBIN /ISt
pelilieHus TT0CTaB/IeHHON
3a/1au;

* OrnuceiBaeT 061acTu
TIPUMEHEHHsT Pa3/TMUHBIX
BH/IOB HOPMaTHBHBIX
JIOKYMEHTOB;

* O6oCcHOBaHHO
BbIOMpPaeT HOpMaTHUBHbBIE
JOKYMEHTHI JIJIsl pelleHust
THUTIOBBIX 3a/lay.;
 [IpumeHsieT MeTOAbI
pellieHus 3a/ay B
HEe3HAKOMBbIX CHUTYallUsX.;
* [TIpumenser
TO/TyUeHHbIA YpPOBeHb
3HAHUU 7151
TIPOZIOJKEHUST U3yUeHUsT
JUCLIATITUHEI C T1eJTbI0
TIOBBIIIIEHUS
KBa/TM(PUKALWU.;

* Biageetr pasHbIMU
criocobamu
T1pe/iCTaB/IeHus]
vHopmMaLru B
HOPMAaTHUBHBIX
JIOKyMeHTax.;

* Omnepupyer
vHpopmalueii 13
CTaH/apTOB U IPyrou
HOPMAaTHUBHOU
JIOKyMeHTaL|H.;

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

* 3HaeT OCHOBEI
MEeTpOJIOTHY€eCKOTO
obecrieyeHus,
CTaHJapTU3aL1y U
cepTudUKaLnY;

* lIMmeeT MOHATHE O
HOPMAaTUB-HbIX
JOKyMeHTaXx U UX
TIPUMEHEeHUH;

* YMmeeT BbIOUpPATH
HOpMaTHBHBIE
JOKYMEHTHI /IS pelleHust
THIOBBIX 3a/1au.;

* YMeeT c/1e[I0BaThb
TIOJIOXKEeHUSIM,
HaIMCaHHBIM B
HOPMaTHBHBIX
JOKYMeHTax;

* BnazneeT HaBBIKAaMH
paboThbl C HOPMaTUBHLIMU
JIOKyMEeHTaMHU.;

* Omnepupyer
vHpopmalueii 13
HOPMAaTHUBHOU
JIOKYMEeHTaL[1H.;

2.2 Komnerennusa ITK-11
[TK-11: criocobHOCTBIO OpraHM30BaTb METPOJIOTHUeCKoe obecrieueHre MPOM3BOACTBA CHUCTEM U
Cpe/iCTB aBTOMaTHU3allvy U yIpaB/IeHusl.
st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMIIETeHL|UM, IIpUMeHsieMble [J/Is1 3TOr0 BH/bl 3aHATUM U UCHO/Ib3yeMble CpeJCTBa OLleHUBaHUS

Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3yeMble CPEe/ICTBA OLIEHUBAHMSI

Tabuija 5 — Srarbl

CocraB 3HaThb YmeTb Bnangets
CopepxaHue OCHOBBI TPYMEeHSITb HOPMaTKBHbIe | MeTOAaMU OL|€HKHU
3TaroB MEeTpOJIOTHY€eCKOrO JIOKYMEHThbI B CBOEM MPUTOJHOCTU CPEJICTB

obecrieueHust JlesiTe/IbHOCTH H3MepeHus K

JKCIUIydTallvK

Buppl 3aHATHI

* lHTepakTUBHBIE
nabopaTopHble 3aHSTHUS;
* lHTepakTUBHBIE
JIeKLIUY;

* [IpakTrhueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

» Jlekuuu;

* CamocTrodTenbHas

* NHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* NHTepakTuBHbIE
JIeKLIUY;

* [IpakTHUueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuuy;

* (CamocrosiTesibHas

* llHTepakTuUBHBIE
nabopaTopHble 3aHSATHUS;
* JlaboparopHble
3aHSATHS;

* CamocTosTenbHas
pabora;
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pabora;
* IloaroroBka u ciaua
JK3aMeHa / 3ayeTa;

pabora;
* TloaroroBka u caua
JK3aMeHa / 3aueTa;

Wcnons3yemsblie * OtyeT no * Ortuer no * Otyet no
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLieHMBaHUsA * Ornpoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * DK3aMeH;
e OK3aMe€H; * ODK3aMeH;

dopMmy/nvMpoBKa TOKasaTesield U KpUTepPUeB OL|eHUBAHWS [JaHHOW KOMITeTeHI[MM TIpuBe/leHa B
Tabmumie 6.
Tabnuiia 6 — IToka3aTe/ M M KpUTEPHM OIleHMBAHMsI KOMIIETEHI[MH Ha 3Tarnax

CocraB 3HaTb Ymetb Bnagets
OminuHo * AHanusupyeT CBs3U * CBobogHo npumeHsier | * CriocobeH pyKOBOJUTb

(BBICOKMI YPOBEHb)

MEXY Pa3/TUUHbIMU
paszenaMu U MOHATHUIMH
METPOJIOTHYE CKOTO
obecrieyeHus;

* OO6ocHOBbIBaeT BEIOOP
HOPMAaTHUBHOT'O
JIOKYMEHTa,
He000XOAUMOTO /1St
peltieHuyst 3azau
METPOJIOTHU€e CKOTO
obecrieueHus;

MeTO/Ibl pelleHtsI 3a/jay B
HEe3HAKOMBIX CUTYalUsIX.;
 I'pamoTHO BbIOMpaeT
HOpPMaTUBHbIE
JOKYMEHTHI [IJI51 peLleHus
JIOCTaTOUHO CJIO’KHBIX
nipodeccroHaIbHbIX
3ajiau.;

* Jlerko nmpuMeHsieT
YCBOEHHbII MaTepuall, B
TOM UHCJIe /IJIS1 peleHUst
HeTpUBHUAJIbHBIX 3a/au.;

MeXXICLIUIUIMHAPHOU
KOMaH/[0M. ;

* CBoOogHO Bajieet
pa3HbBIMU MeTOZAMHU
OLIeHKH TIPUTOJHOCTH
Cpe/ICTB U3MepeHust K
3KCIITyaTallyy;

* CBo0OopHO oriepupyeT
vH(opmaluei 13
HOPMaTUBHOU
JIOKyMeHTal[uu B 061actu
METPOJIOTUe CKOTO
obecreyeHus;

Xoporiio (6a30BbIit

¢ [Tonumaet cBsI3U

e OOO0OCHOBAHHO

* Buageet pasHbiMU

* Hwmeet npepcrasneHue
0 HOPMAaTUBHBIX
JOKYMeHTaX,
TIPUMEHSIEMbIX B
METPOJIOTHUE CKOM
obecrieyeHny;

TUIOBLIX 3a7iau
METPOJIOTHYeCKOTO
obecrieyeHus;

* YMeeT cie[joBaTh
TI0JIO’KeHUSIM,
HanvCcaHHLIM B
HOPMaTHBHBIX

YPOBEHb) MeX/ly pa3/IMYHbIMU BbIOMpaeT HOpMaTHUBHbBIE | MeTOJaMU OLIeHKH
pasfiesiaMy U MOHATHUAMM | TOKYMEHTBI J/Is1 pEeLlieHrsi | TPUTOJHOCTH CPeJCTB
MeTPOJIOTue CKOTOo TUIOBBIX 3a/1a4 M3MepeHus K
obecrieueHus; MeTPOJIOTYeCKOrO 9KCIITyaTaluu;
* Ormnpepensiet obecreyenus; * Omnepupyer
HOPMAaTUBHBIN JOKYMeHT, | ¢ [IpumMeHsieT MeTofpbl rHbopMalei u3
HeoOOXOAUMBIH AJist pellieHus 3a/ia4y B HOPMaTUBHOM
pelleHus 3ajau HEe3HAKOMBIX CUTYallUsX.; | JOKyMEeHTAlUu B 00/1acTr
MeTPOJIOTue CKOTOo * IIpumeHsieT METPOJIOTUUeCKOTO
obecrieueHus; T0J/Iy4eHHbI YPOBEHb obecrieueHus;
3HaHUM [J151
TIPOZOJKEHUST U3YUEeHUSsT
JVCLIMILJTMHBI C LIeJIbIO
TIOBBILLIEHUSI
KBa/IM(pUKaLMK. ;
YI0BNIETBOPUTE/IbH | ¢ 3HAeT OCHOBBI * YMmeeT BbIOUpATh * Brageer meTogamu
0 (1IOporoBbIi MeTPOJIOTUUEeCKOTO HOpMaTHBHbIE OLIeHKHU MPUTOAHOCTU
YPOBEHb) obecrieyeHus; JIOKYMEHTHI /I pellieHus1 | CPe/iCTB U3MepeHUs K

9KCTUTyaTaluy;
* Omnepupyer
vHbopMalueit u3
HOPMAaTHWBHOU
JIOKyMeHTaI[uu B 06/1acTh
METPOJIOTuUe CKOTO
obecreuenus;
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AOKYMEHTAX;

CHUCTEM U CPEACTB dABTOMATHU3dLIMN U YIIDABJ/IEHUSA.

2.3 Komnerenuus I1K-10
[TK-10: TOTOBHOCTBIO K yUaCTHIO B paboTax 10 M3rOTOBJ/IEHUIO, OT/IaJIKe U CAade B SKCIUTyaTal[|uio

st hopMUpoBaHUsT KOMITeTEHIIMK HEO0OX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIIeTeHL|UM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M UCIOJb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 7.
Tabsuria 7 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO0/Ib3yeMble CPeZICTBA OL€eHUBAHMS

cepTU(UKALIUU, OCHOBHbIE
METO/IbI U CPe/ICTBa
U3MepeHust PU3NUeCKUX
BEJIMUYMH MIPUMEHUTETHHO
K y4YaCTHIO B paboTax 1o
W3TOTOB/IEHHUIO, OT/IA/IKe U
cZjaue B 3KCIUTyaTaryio
CHCTEM U CPEe/ICTB
aBTOMaTH3aluu U
yTipaB/eHusl.

(hu3UUeCKUX BeIUUUH B
rpoLjecce U3roTOB/IeHMUS,
OT/Na/IKU U CAAuu B
9KCI/TyaTalyio CUCTEM U
Cpe[iCTB aBTOMaTU3aliy 1
yTpaB/ieHUsl.

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue OCHOBBI METPOJIOTUH, MPUMEHSTb MEeTO/Ibl U MeTo/laMi 00paboTKM 1
3TaroB CTaH/apTU3aLluu U CpeACcTBa U3MepeHust OLIEHKH TOTPeIIHOCTH

pe3y/ibTaToB W3MepeHU B
TpoLiecce U3roTOBJIeHUS,
OT/Ia/IKU U CIauUM B
9KCI/IyaTalyo CUCTEM U
CpeJiCTB aBTOMaTU3aLiy U
ympaB/ieHusl.

Buapbl 3aHaTHMA

* lHTepakTUBHBIE
nabopaTopHble 3aHSTHUS;
* VHTEpaKkTUBHbIE
JIeKLIUY;

* [IpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTodTenbHas
pabora;

* IlogroroBka u chaua
5K3aMeHa / 3a4eTa;

* NHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* IHTepakTUBHbIE
JIeKLIUY;

* [IpakTHUueckue
3aHATUS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuuy;

* CamocrosiTe/ibHast
pabora;

* [JloaroroBka u ciaua
5K3aMeHa / 3a4eTa;

* lHTepakTuUBHBIE
naboparopHble 3aHSATHUS;
* JlaboparopHbie
3aHSATHS;

* (CamocTosTenbHas
pabora;

Hcronb3yemble * KoutposnbHas pabora; | * KoHtponbHas pabora; | ¢ OtueT no
CpeAcTBa * Ortuer 1o « Ortuer 1o naboparopHo¥ paboTe;
OLleHMBaHHUs nabopatopHoii pabore; nabopatopHoii pabore; * OJK3aMeH;
* Onpoc Ha 3aHATHSAX; * Ompoc Ha 3aHATHSAX;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TIOKa3aTejiell W KpUTepHeB OLleHMBaHUSI [JaHHOW KOMITeTeHLIMH TpUBeJeHa B
Tabuie 8.
Tabsuiia 8 — IlokasaTesi U KpUTEPUU OLIEHMBAHMsI KOMIIETEHI[MM Ha 3Tarax
CocraB 3HaThb YmeTb Bnanets
OminuHo * AHa/M3UpyeT CBSI3U * CsobogHo npumensier | ¢ CriocobeH pyKOBOIUTh

(BBICOKMI YPOBEHb)

MeX/ly pa3/uyHbIMU
TIOHSITUSIMUA METPOJIOTUH,
CTaHZlapTH3aluH,
cepTU(UKALIMU U
TeXHUYeCKUX
V3MepeHul;;

MeTO/Ibl pelleHus 3a/1a4 B
HE3HAaKOMbIX CUTYyaLUsX.;
* Jlerko mpuMeHsieT
YCBOEHHbIM MaTepuall, B
TOM UHCJIe /i1 pelieHust
HeTPUBHUAJIbHBIX

MeXXUCIUTITMHAPHOM
KOMaH/[0H. ;

* CBobogHO oriepupyeT
vHdopmMaLeit u3
CTaH/apTOB U Ipyrou
HOPMAaTHUBHOU
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* 3HaeT OCHOBHbIE
MeTO/Ibl U3MepeHuI
pa3IMUHBIX (hH3UUeCKUX
Be/IMUKH U YCTPOWCTBO
COBpeMEeHHBIX CPeZiCTB
v3MepeHwus,
TIPUMEHsIEMbIX B
crcTeMax M CpeJiCTBax
aBTOMaTU3al|uK U
yTIpaB/IeHus!. ;

* OO0OCHOBBIBaeT BEIOOD
HOPMAaTHBHOTO
JIOKYMEHTa,
He00X0IUMOro ISt
pellieHus 3a/jau
W3TOTOBJIEHUS, OTIaJKU U
C/lauu B FKCIUTyaTalUIo
CHCTEM U CPEZICTB
aBTOMaTU3aluK U
yTIpaB/IeHus!. ;

* 3HaeT rpasu/a u
0COOEHHOCTH
TIPOBe/IeHUST
9KCTIepUMEeHTaTbHBIX
WCIIBITAaHUM. ;

M3MepUTe/bHBIX 33/[au.;

* I'pamoTHO BBIOHpaeT
MeTO/Ibl U Cpe/iCTBa
V3MepeHwus [Iist
9KCTIepUMeHTaTbHbIX
UCTILITAaHUMH,
CaMOCTOSITe/IEHO
TIPOBOZIUT
Vi3MepUTe/IbHbIN
9KCIEPUMEHT B TPOL[ecce
paboT 10 U3rOTOBJIEHHH,
OT/IaJIKM U C/lauul B
9KCTITyaTalyIo CPefCTB U
CHCTeM aBTOMaTH3alluu U
yTpaB/ieHusl.;

JIOKyMeHTal[iH B
nipotiecce pabor o
W3TOTOBJIEHUS, OT/IA/IKUA U
C/lau B SKCIUTyaTaLyro
CPe/ICTB Y CUCTEM
aBTOMaTU3aluu U
yTIpaBJ/IeHUs..

* YBepeHHO BJafieeT
HaBbIKaMU U3MepeHui
Pa3/IMYHbIX (HU3HUeCKUX
BeJTMUMH, HaBbIKaMU
HCTIOTb30BaHUSs CJIOXKHBIX
CpeJCTB U3MepeHus JJist
TIPOBe/IeHUsT
9KCTIepUMeHTaTbHbBIX
WCIbITaHUM. B TIpoliecce
paboT MO U3rOTOBJIEHMS,
OT/IAZIK! U C/lauul B
9KCIITyaTalyIo CPeCTB U
CUCTeM aBTOMaTU3alliu U
yTpaBaeHus. ;

Xoportio (6a30BbIit
YPOBEHD)

* [loHumaert CBsI3U
MeX/ly pa3/uyHbIMU
TIOHSITUSIMA METPOJIOTUH,
CTaH/lapTU3aLuH,
cepTU(UKALIUU U
TeXHUYECKUX
V3MepeHul;;

* Ilpencrasnsier
npaBU/a U 0COOeHHOCTH
TIpOBe/IeHUsI
9KCIepUMeHTa/TbHbIX
UCTILITAHUI. ;

* lMeer npejcrasieHue
0 MeToZ,axX U3MepeHU
Pa3IUUHBIX PU3NYECKUX
BeJIMUMH U YCTPOMCTBE
COBpeMeHHbBIX CPe/ICTB
V3MepeHusl,
TIpUMeHsIEMbIX B
CUCTeMax U CpefiCTBax
aBTOMaTU3aluu U
yTpaB/eHuUs.;

* BriOupaer
HOPMAaTHBHBIN JOKYMEHT,
HeoOXOAUMBIH /17151
pellieHys 3a/jau
W3TOTOBJIEHUS, OT/IaIKU U
CZlaud B IKCIUTyaTallyio

* TIpuMeHsIeT MEeTOABI
periieHus 3a7a4 B
HEe3HAKOMBIX CUTYal[HsIX.;
* [TIpumeHser
TIO/TyUeHHBIN YPOBEHb
3HAHUU J/151
TIPOZIOJDKEHUST U3yUeHUsT
JVICLIUTI/IHEI C LIe/IbI0
TIOBBILIIEHUST
KBa/TM(PUKALIUU.;

* BriOupaeT MeToAbI U
CpenCcTBa U3MepeHus Jist
9KCIIepPUMEeHTa/IbHBIX
WCTIBITAaHWH, TIPOBOJUT
V3MepUTe/IbHbIN
9KCIepUMEHT B TpoLjecce
paboT 1Mo U3rOTOB/IEHUH,
OT/1aJiKe\U U C/1au¥ B
9KCIUTyaTalyio CPeJCTB U
CUCTEM aBTOMAaTH3aluy 1
yTIpaB/IeHUs.. ;

* Omnepupyer
vHpopmalueii 13
CTaH/apTOB U IPyror
HOPMAaTHUBHOMU
JIOKyMEeHTAal[\H B
ripoijecce pabor 1o
W3TOTOBJIEHUS, OT/IAZIKK U
C/laud B SKCIUTyaTal[yio
CPe/ICTB U CUCTEM
aBTOMAaTH3alu U
yTipaBJieHus.. ;

* BraneeT HaBbIKaMM
M3MepeHU pa3TMYHbIX
(bu3MUyeCcKUx BeTMUMH,
HaBbIKaMU
HCTIOTb30BaHUSs CJIOXKHBIX
CpeZCTB U3MepeHUs [Jiist
TIPOBE/IeHUST
9KCTIepUMeHTaTbHbIX
WCIbITaHUM. B TIpoliecce
paboT MO U3rOTOB/IEHMS,
OT/IAZIK! U C/lauul B
9KCIITyaTalyIo CPefCTB U
CUCTeM aBTOMaTU3alliu U
yTipaBJieHus.. ;
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CHUCTEM U CPpeacCTB
dBTOMATH3adll1 U
yripaBJ/I€EHUS.

YnoBneTBopUTebH
o (TIoporoBbiii
YPOBEHD)

* 3HaeT OCHOBHbIE
TIOHSATHS METPOJIOTHH,
CTaHZapTHU3aL1H,
cepTU(UKaLIUU U
TeXHUYeCKUX
H3MepeHuUil.;

* [lpencrasssieT CBOU
JenCTBUS IpU
BBITIOJTHEHUU M3MepeHU
0 YTBepP K eHHOM
MeTOJMKe.;

* lmeet noHsTHE O
HOPMAaTHBHBIX
JOKyMeHTaXx U UX
TIpUMEeHeHHH B 3ajauax
W3rOTOB/IEHUS, OT/Ia/IKU U
C/laud B IKCILTyaTaLUIo
CUCTEM U CPeJCTB
aBTOMaTU3aLuu U
yIipaBJ/ieHuUs.

* TlogrorasnvBaeT
HeobOxoauMyto 6asy
CpeJiCTB U3MepeHUN [1/1s1
TIpOBeIeHUsI U3MepeHui
TI0 yTBEP)XJEeHHON
MeTOZMKe B IpoLiecce
paboT Mo U3roTOB/IEHUH,
OoT/afKe\U U C1auu B
9KCIUIyaTalyIo CpesCTB U
CUCTeM aBTOMaTU3aLluU U
yrpaB/ieHusl.;

* Vcnonb3yeT cpefcTBO
V3MepeHuUs B
COOTBETCTBUU C
yTBEP)KJEHHbIMU
MeTOAUKaMU
BBITIO/THEHUS
VI3MepeHMI. ;

* BnazneeT HaBBIKAaMH
paboThl C HOPMATHBHOM
JIOKyMeHTaLel B
ripoiiecce pabor 1o
W3rOTOBJIEHUS], OT/IAZIKK U
C/laud B SKCIUTyaTaLyio
CPeJCTB U CUCTEM
aBTOMaTHU3alu U
yTpaBeHus.. ;

* [IpoBoauT M3MepeHuUs
pa3/IMYHbIX (HU3HUeCKUX
BeJTMUUH T10
yTBep>K/IeHHOM MeTO/IhKe
B TIpoLiecce paboT 1o
W3rOTOBJIEHUS, OT/IA/IKUA U
ClauM B IKCILTyaTalvio
CPe/ICTB Y CUCTEM
aBTOMaTU3aluu U
yTIpaBJ/IeHUs..

2.4 Komnerennus ITK-1

[TK-1: criocoOHOCTBIO BBITIOJHATh KCIIEPUMEHTBI Ha [eHCTBYIOIIMX O0BEKTaX M0 3a/laHHbIM
MeTo/IMKaM 1 00pabaTbiBaTh pe3y/bTaThl C IPUMEHEHNeM COBPeMeHHBIX WH(OPMALMOHHBIX TeXHOJIOTHM
Y TeXHUYECKUX CPeZICTB.

[nist bopMUpoBaHUsT KOMITETEHLIMK HEOOX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHL|UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJib3yeMble Cpe/CTBa OLeHWBAHUS
TIpe/ICTaB/IeHbI B Tabmuiie 9.
Tabsuria 9 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OL€HUBAHMS

bU3MUeCKUX BEJTMUUH U
006paboTKY pe3y/nbTaToB
V3MepeHUn

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue OCHOBBI METPOJIOTUM U MPUMEHSTb MEeTO/Ibl U MeTo/ilaMu 00paboTKM 1
3TaroB TeXHUYEeCKHUX U3MEePeHU | CpeJCTBa U3MepeHust OLIEHKH TOTPeIIHOCTH

pe3y/IbTaTOB U3MepeHU

Bunpl 3aHATHI

* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* VIHTepakTUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekumu;

* CamocTrodTenbHas
paborta;

* [logroroBka u crada
JK3aMmeHa / 3a4eTa;

* JHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* UHTepakTuBHbIE
JIeKLIUY;
 [lpakTuueckue
3aHATHS;

* JlabopaTopHbIe
3aHSATUS;

* Jlekumu;

* (CamocrosiTesibHas
pabora;

* TloaroToBKa u cpava
JK3ameHa / 3a4eTa;

* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHSITHS;

* CamocTodTebHas
paborta;

Wcnons3yemsblie

* KoHnTtposbHasi pabora;

* KoHTposbHas pabora;

¢ OrtyeT 110
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CpeACTBa * Oruer 1o * OtyeT 1o nabopatopHoii pabore;
OLIeHHMBaHUS naboparopHoii pabore; naboparopHoii pabore; * DK3aMeH;
* Ornpoc Ha 3aHATUSX; * Ornpoc Ha 3aHATUSX;
* DK3aMeH; * DK3aMeH;
dopMy/nvMpoBKa TMOKasaTeseld M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHL[MM TpUBe/leHa B
tabmure 10.
Tabsuiia 10 — [NToka3areny U KpUTEPUU OL|eHUBaHUsI KOMITeTEeHIMM Ha 3Tarax
CocraB 3HaTb YmeTb Bnagetb
OtmuHo * Amnanusupyer CBA3U * CBobOogHo npuMeHsier | * CriocobeH pyKOBOJUTD

(BBICOKMI YPOBEHb)

MeX/ly pa3/M4HbIMU
TIOHATUSIMU METPOJIOTUH
Y TEXHUUECKUX
V3MepeHU;;

* 3HaeT OCHOBHbIE
MeTOZbl U3MepeHnH
Pa3MUuHBIX (H3UUeCKUX
Be/IMUMH U YCTPOKCTBO
COBpEMEHHbBIX CPeZICTB
y3MepeHus U
aBTOMaTHhueCKOU
00pabOTKH pe3y/bTaToB
Vi3MepeHUl;

MeTOZbI pelleHus 3a/1a4 B
HEe3HAKOMbIX CUTYyalUsiX.;
* I'pamOTHO BBIOMpaeT
MeTO/Ibl U CpeZiCTBa
vi3MepeHUs [i/1st
9KCIIePUMEHTA/IbHbIX
UCTILITAaHUMH,
CaMOCTOSATe/IbHO
TIPOBOJUT
V3MepUTe/TbHbIN
9KCTMEePHUMEHT. ;

* Jlerko mpuMeHsieT
YCBOEHHbIN MaTepuall, B
TOM YMCJIe /IJIsl peLleHUst
HETPUBUAJIbHBIX

MeXXAUCLUTITMHAPHON
KOMaH/[0M. ;

* YBepeHHO BJafeeT
HaBbIKaMU U3MepeHui
pa3/IMuHbIX (PU3NUYeCKUX
BeJIMUMH, HaBbIKaMU
WCIT0/Tb30BaHUsI C/IOYKHBIX
CpeJCTB U3MepeHus Jis
TIPOBe/IeHUst
JKCTIepUMeHTaTbHbIX
UCIIbITaHUM.

* YBepeHHO
obpabarbiBaeT
pe3y/bTaThl MPSMBbIX,
KOCBEHHBIX U

* IlpencraBnser cBOU
JeficTBUS TIpU
BBITO/IHEHUY U3MepeHUi
TI0 YTBep KJeHHOU
MeTO/UKe. ;

TI0 yTBEP)XJAEeHHON
METOJMUKE.;

* Hcnonb3yeT CpesCcTBO
V3MepeHus B
COOTBETCTBUH C

V3MepUTe/IbHbIX 3a/a4.; MHOT'OKpPaTHBIX
V3MepeHUH.;
Xopouio (6a3oBblii | ¢ [ToHMMaeT CBSI3U * [IpumMmeHsieT MeTOIbI * BiazgeeT HaBbIKaMU
yPOBEHb) MeXIy pa3/nuyHbIMU pelleHus 3aau B HM3MepeHUN pa3/InuHbIX
TIOHATUSMUA METPOJIOTUM | HE3HAaKOMBIX CUTyalUsiX.; | (DM3UUeCKUX BEJUUYUH U
U TeXHUYEeCKUuX . B],16HpaeT MEeTOJbI U CTaHOapTHBIMU
M3MepeHHI;; Cpe/iCTBA M3MepeHys s | MeTofaMu 06paboTku
* lMmeer npefcraB/ieHye | 3KCIIepUMEHTa/IbHBIX pe3sy/bTaToB U3MePeHHH. ;
00 OCHOBHBIX MeToJaxX VCTIbITAHWM, IPOBOJUT
V3MepeHUN pa3/InuHbIX V3MepUTe/TbHbIN
(hY3MUeCcKUX BeJIMUMH U | JKCIEPUMEHT.;
YCTPOMCTBe  [IpumeHsieT
COBPeMeHHbIX CpeJiCTB T0JIyYeHHbI YPOBEHb
V3MepeHus U 3HaHUM [1J151
aBTOMaTHhueCKOU TMPOJO/DKeHUsT U3yUeHUst
06pa6OTKI/I pe3y/bTaToB JUCLIUITJIVHBI C LEJIbIO
v3MepeHUl; [IOBBIIIEHUS
KBa/TM(PUKaLWU.;
YI0oB/IE€TBOPUTE/IbH | * 3HaeT OCHOBHbI® * TlogrorasnvBaeT * [JIpumeHsieT HaBBIKU
0 (TIOpOroBEIi TIOHATUS MEeTPOJIOTUU U HeoOxoguMyto a3y TIpOBeJieHUsI U3MepeHu
YPOBEHb) TeXHUYeCKUX CpeJiCTB U3MEPEeHUN /11 | pa3/lTUuYHbIMU CpeACTBaMU
v3MepeHUl; TpOBe/IeHUsI U3MepeHuil | U3MepeHus TpU

9KCITePUMEHTA/IbHBIX
WCTIBITAaHUSX,
obpabarbiBaeT
pe3y/ibTaThl U3MepeHU B
COOTBETCTBUHU C
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YTBep>KJ eHHbIMU
MeTOAUKaMHU
BBIIOJIHEHUS
VI3MepeHMH. ;

MeTO[UKaMH
BBITIOJTHEHUST
M3MepeHMid. ;

2.5 Komnerennua OITK-8
OTIK-8: crocoOHOCTBIO UCTIONB30BaTh HOPMAaTHUBHBIE JOKYMEHTBI B CBOEH esATe/TbHOCTH.
st popMHUpOBaHMsI KOMITETEHL[MM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TAroB. DTamnbl JOPMUPOBaHUS
KOMITeTEeHL|MM, TpUMeHsieMble /I 3TOr0 BHJbl 3aHATUA U HCIIO/b3yeMble CpPefCTBa OLeHWBAHMS
TIpe/iCTaB/ieHbl B Tabmmiie 11.
Tabmuua 11 — Otanbl popMUpPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPeCTBa OLleHUBAHUS

CocraB 3HaTb Y™meTb Bnagets
Copeprxkanve 3HaeT OCHOBBI YMeeT npuMeHsITh Bnageet metogamu
3TaroB METPOJIOrUUYeCKOr0 HOpPMaTHBHbIE I0KyMEHTHI | OLIeHKU MPUT0JHOCTU

obecrieueHus, B CBO€U JIeAITeJTbHO-CTU. | CPeZICTB U3MepeHUH K
CTaH/apTU3aLuu U JKCI/IyaTalyu.
ceprudUKalyu

Bunpl 3aHATHI

* VHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* VIHTepakTUBHbBIE
JIeKLUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuu;

* CamocTrodTenbHas
paborta;

* [logroroBka u cfada
JK3ameHa / 3a4eTa;

* JHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* UHTepakTuBHbIE
JIeKLINY;
 [lpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHSATUS;

* Jlekumu;

* (CamocrosiTesibHas
pabora;

* TloaroToBka u cpauva
JK3ameHa / 3a4eTa;

* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHSITHS;

* CamocTodTenbHas
paborta;

Hcronb3yemble * Ortuet 1o * Ortuer 1o * Ortuet 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoi pabore;
OLl€HWBAHWA * OripocC Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * DK3aMeH;
e OK3aMeH; * ODK3aMeH;

@dopMyIMpOBKa MOKasaTesie U KPUTepHeB OLeHHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 12.
Tabmuija 12 — IokasaTeny ¥ KpUTEPUH OLleHUBAaHUs KOMIIETEHLIMM Ha dTarax

CocraB 3HaTb YMmeTb Bnagets
OrmuHo * AHanusupyeT CBs3U * CBobogHo npumensier | * CriocobeH pyKOBOJUTh

(BBICOKMI YPOBEHb)

MeK/1y pa3/TuuHBIMU
paszfesiaMy U MOHATUAMU
MEeTPOJIOTHH,
CTaH/lapTU3alyu U
cepTU(UKaLIUK.;

* OO6oCHOBBIBaeT BHIOOP
HOPMaTHBHOT'O
JOKyMEHTa,
He00X0IUMOr0 ISt
peLIeHus TT0CTaB/IeHHOM
3afiauul.;

* 3HaeT OCHOBHbIE

MeTOZbI pellieHus 3a/1ad B
HEe3HAKOMBIX CUTYalUsIX.;
* I'pamOTHO BBIOMpaeT
HOpMAaTUBHbIE
JOKYMEHTHI JIJIsl PeleHust
JI0OCTaTOUHO CJIO’KHBIX
ripoeccrOHaTbHBIX
3ajau. ;

* Jlerko mpuMeHsieT
YCBOEHHBIN MaTepual, B
TOM UHCJIe JIJISl peIIeHUsT
HeTPUBUAJILHBIX 3a/]au.;

MEeXIUCLUTIIMHADHOW
KOMaH/[0M. ;

* CB00OAHO B/ageeT
pa3HBIMU CII0OCOOaMU
ripe/iCTaB/IeHuUst
vHopmMaLru B
HOPMAaTHBHBIX
JIOKyMeHTax.;

* CBobogHO oriepupyeT
vHdopmMaLeit u3
CTaH/apTOB U Ipyrou
HOPMaTUBHOM
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HallMOHAJTbHBIE U JIOKyMeHTaL[|H.
MeXXIyHapO/IHbIe
CTaHZJAPTHI U
TeXHUYeCKHe
peryiaMeHThI B 06/1acTH
ripocheccroHabHOM
JiesiTeNTbHOCTH;
Xopowio (6a30Bblil | ¢ 3HaeT OCHOBHI * O0GOCHOBaHHO * Biageer pasHbIMH
YPOBEHb) METPOJIOTue CKOTO BbIOMpaeT HOpMaTHBHBIE | CTIIOCOOAMH
obecrieueHus, JIOKYMEHTBI [/l pellieHus1 | TIpe/iCTaBIeHuUs
CTaHJApTU3aLUU U THUTIOBBIX 3a/1au.; vHbopMaLy B
cepTrUKaLMY; * TIpumeHsieT MeTO/pbI HOPMAaTHBHbIX
* [ToHumaer cBsi3u pelilieHus 3a7iayu B JIOKyMEeHTax;
MEXIY pa3-TMUHBIMU HEe3HaKOMBIX CUTyalusix.; | * Omepupyet
pasfenaMu U NOHATUAMM |  [IpuMeHsieT rHbopMaluei u3
METPOJIOrMYe CKOr0 TIOJTyYeHHbI YPOBEeHb CTaH/|apTOB U /Ipyroi
obecrieuenus, 3HaHUM 1 HOPMaTUBHOM
CTaHapTHU3aliiH U MIPO/I0/DKEHUS U3yUeHUsI AOKYMEHTALIHU.
cepTudUKalvu. ; JUCLIUTIMHBI C 1[e/TbHO
* Onpepensiet TIOBBIIIIEHUSI
HOpPMAaTUBHBIN I0KyMeHT, | KBa/lu(HKalWu.;
HeO0OXOIUMBIN /ISt
pelilieHus TT0CTaB/IeHHON
3ajaum;
* OnwuckiBaeT obacTu
TIPUMEeHEeHHsI Pa3/TMUHBIX
BH/IOB HOPMaTUBHBIX
JIOKYMEHTOB.;
YnoBneTBopUTeNbH | ¢ 3HaeT OCHOBBI * YMmeeT BHIOMpATh * Brazmeer HaBbIKaMM
0 (TIOpOroBeIi MEeTPOJIOrMU€eCKOro HOpMAaTHBHbIE paboThl C HOPMAaTUBHBIMU
yPOBeHb) obecrieuenus, JOKYMEHTEI /151 pelleHus1 | JOKYMEHTaMHU.;
CTaH/lapTU3aluu U THUTIOBBIX 3a/lay.; ¢ Onepupyer
CepTU(UKALIN;; * YMeerT ce0BaTh vHpopmalueii 13
* HmeeT noHsATHE O TI0JIOXKEHUSIM, HOpMaTUBHOM
HOPMaTUBHBIX HaIMCaHHbBIM B JIOKyMeHTaL[|H.
JIOKYMeHTaX 1 uX HOPMAaTHBHBIX
TIpUMeHeHUH; JIOKyMeHTax;
2.6 Komnerenuua OITK-5
OITK-5: CrmocoOHOCTBIO HCII0/Ib30BaTh OCHOBHBIE TPHEMBbI 00pPabOTKM W TMpeACTaB/IeHUS

9KCIIepUMeHTAa/IbHBIX [JaHHbIX.

st bopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIEeTeHLIUM, TNpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJib3yeMble Cpe/CTBa OLeHWBAHUS
Tipe/iCTaB/IeHbl B Tabuiie 13.
Tabsuria 13 — Dranbl GopMUPOBaHUS KOMITETEHIIMU W UCTIO/Ib3yeMble CPe/ICTBA OLIEHUBAHMUSI

TeXHUUE CKUX U3MEePEeHUH
TpH pa3paboTKe U
TIPOU3BO/ICTBE
3/IEKTPOHHBIX CPE/ICTB.

d)HBH‘-IeCKI/IX BeJIMUMH

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve 3HaeT OCHOBBI YMeeT npoBOAUTH Bnageet meTogamu
3TaroB METPOJIOTUU U TeXHUUeCKHe u3MepeHHst | 00paboTKH pe3y/bTaToB U

OLIEHKH TOTPeITHOCTH
H3MepeHUM.
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Bunp! 3aHATHI

* VIHTepaKkTUBHbIE
nabopaTopHbIe 3aHSTHUS;
* VIHTepaKkTUBHbIE
JIeKLIWY;

* IIpakTueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

¢ Jlekuuu;

* CamocrodTebHas
pabora;

» [logroroBka v ciava
5K3aMeHa / 3a4eTa;

* UHTepakTHBHbBIE
7abopaTopHbIe 3aHATHUS;
* UHTepakTHBHbIE
JIeKLWY;

* IIpakTuueckue
3aHSATUS;

* JlabGopartopHble
3aHSATHS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;
 [loaroroBka u ciava
5K3aMeHa / 3aueTa;

* VHTepaKkTHBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHATHUS,

* (CamocTosTenbHas
pabora;

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* KonTposnbHas pabora;
* Ortyet no
naboparopHoii pabote;

* Omnpoc Ha 3aHATHSX;

* KonTtposnbHas pabora;
* Otyer no
naboparopHoii pabore;

* Ormpoc Ha 3aHATHSX;

* Otyet no
nabopatopHoii paboTe;
* DK3aMeH;

e OK3aMeH; * ODK3aMeH;
dopMyIMpOBKa MoOKasaTesel U KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabnuie 14.
Tabmuria 14 — [Toka3areny U KpUTEPUH OL[eHUBAHUSI KOMITETEHITMY Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
O1inuHO * AHanusupyert CBSI3U * CsobogHo npumensier | * CriocobeH pyKOBOJUTh

(BBICOKMI YPOBEHb)

MeXy pa3/nuyHbIMU
MOHATUSIMA METPOJIOTUM
U TeXHUYeCKUX
V3MepeHuit;;

* 3HaeT OCHOBHbIE
MeTO/Ibl U3MepeHuI
Pa3IUUHBIX PU3NYECKUX
BeJIMYMH U YCTPOMCTBO
COBPEeMeHHbIX CPe/ICTB
V3MEepEeHUsl. ;

MeTOZbI pelleHHs 3a/ia4 B
HEe3HAaKOMBIX CUTyaLUsX.;
* I'pamMOTHO BBIOWpaeT
MeTOZbI U Cpe/iCTBa
V3MepeHUs [/
9KCIepUMeHTabHbIX
HUCIBITAaHUH,
CaMOCTOSITE/IbHO
IIPOBOJUT
Vi3MepUTe/IbHbIN
9KCIIEPHMEHT. ;

* Jlerko npumeHsieT
YCBOEHHBIM MaTepuall, B
TOM YMCJIe [IJIS1 pelleHUs]
HeTPHUBUAJIbHBIX
V3MepUTe/IbHBIX 3a/iay.;

MEXXJUCLITITMHAPHOU
KOMaH/[0M. ;

* YBepeHHO BlazieeT
HaBbIKaMH U3MepeHUi
pa3UUHBIX (HH3UUeCKUX
Be/IMUMH, HaBbIKaMU
VICTIO/Tb30BaHMs CJI0KHBIX
CpeJCTB U3MEpPEeHUst IS
NIpOBe/leHUsI
9KCIePUMEeHTa/IbHbIX
HUCITBITAaHUH.

* YBepeHHO
obpabarbiBaeT
pe3y/bTaThl MPSIMBIX,
KOCBEHHBIX U
MHOTOKPATHbIX
V3MepeHUl.;

Xopotiio (6a30BbIii
YPOBEHb)

* [IlpencraBnser
TIpaBW/Ia ¥ 0COOEHHOCTH
TIpOBe/IeHUsI
9KCIepUMEeHTa/IbHbIX
WUCTIbITAHUI. ;

* [loHuMaeT CBSI3U
MeXXJy pa3/InuyHbIMU
TIOHSITUSIMA MeTPOJIOTUU
U TEXHHUYEe CKMX
V3MepeHuii;;

* lMeer npejcrasieHue

 IIpumeHsieT MeTOABI
pelleHus 3a/a4 B
HEe3HaKOMBbIX CUTyaLUsIX.;
* BbiOMpaeT MeToAbI U
CpeZCTBa U3MepeHus /IS
9KCIepUMeHTabHbIX
VICTIBITaHUM, IPOBOJUT
V3MepUTe/TbHbIN
9KCIIEPHMEHT. ;

* Ilpumensier
TOJIyYeHHbI YPOBEHb

* BnazneeT HaBbIKAMH
M3MepeHUM pa3/IuUHbIX
(hr3UUeCKUX BETUUUH U
CTaH/JapTHBIMU
MeToZiaMu 00paboTKM
pe3y/bTaToB M3MepeHMUil.;
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0 MeTo/laX W3MepeHU
Pa3/IMUHBIX (PU3MUeCKUX
Be/IMUMH U YCTPOWCTBe
COBpPEMEHHbBIX CPeJiCTB
M3MepeHus. ;

3HAHUMN 7151
TIPOZIOJKEHUST U3yUeHUsT
JUCLIATITUHEI C T1eJTbI0
TIOBBIILIIEHUST
KBa/TM(PUKaLWU.;

0 YTBepP K eHHOM

HU3MepeHud B

YoBNIeTBOpUTE/IBH | ¢ 3HaeT OCHOBHbIE * TloaroTaBnuBaeT * [IpumeHsieT HaBBIKU

0 (1IOporoBeIx IIOHATHA MeTPOJIOTHUU U HeobOxoauMyto 6asy TpOBe/IeHUs1 U3MepeHui

yPOBeHb) TEeXHUUYECKHUX CpeZCTB U3MepeHuN /1S pa3/IMUHBIMU CPeICTBAaMH
H3MepeHuUil.; TMpOBe/IeHUsI U3MepeHuil | U3MepeHUs TpU
* TIpexacraBssieT CBOU TI0 yTBEP)XAEeHHON 9KCIIePHUMeHTAJIbHbIX
JleliCTBUS MpH MEeTOJUKe.; UCIIBbITaHUSAX,
BBINOJIHEHMH M3MepeHnii | * Mcrnonb3syer cpegcrso | 0OpabaTbiBaeT

pe3y/ibTaThl U3MepeHU B

METO/UKeE.; COOTBETCTBUHU C COOTBETCTBUHM C
YTBEP)KIeHHbIMU MeTOAUKAMU
MeTO[UKaMH BBITIOJTHEHUST
BBITIO/THEHUS M3MepeHUIL.;
H3MepeHU.;

AedaTe/JIbHOCTH,

XapaKTepU3yIOIIUX  3Tarlbl

3 TunoBbie KOHTPO/IbHBIE 33/JaHUA
st peanu3aluy BBIIIETIEPEUMCIEHHBIX 3a7lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHus WK WHble MaTepHasbl, HeoOXoAuMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 TembI ONIPOCOB HA 3aHATHUAX
— OCHOBHBIe TIOHSITUSI, TEPMUHBI U OripefiesieHuss MeTposioruu. Cuctema equHUL] GU3NUYECKUX
BesimuuH (PB). Knaccudukaiyy BUIOB M3MepeHU, MeTO/I0B U cpeAcTB u3MepeHuit (CU). OcHOBHbIe

(opMHpOBaHUs KOMITeTEHLIMM B TIpoLiecce OCBOEHHs

MeTpoJjioruueckde  xapakrepuctuku CU. OcHOBbI Teopuu TorpemHocTteid.  Knaccudukariys
norpemHocTed. [lpaBuna cymMmupoBaHus mnorpeinHocTed. [IpaBuia TmipefcTaBieHUst pe3y/braTa
Vi3MepeHusl.

— (OO0paboTka pe3y/nbTaTOB TPSIMBIX OJHOKPATHBIX TEXHUUECKUX H3MepeHui. HopmwupoBaHue
OCHOBHOW W [OMO/IHUTe/NbHON TorperiHocTei CH. OOpaboTka pe3y/ibTaToB KOCBEHHBIX W3MepPeHUH.
O6paboTKa pe3y/bTaTOB MHOTOKPAaTHBIX PABHOTOUHBIX U3MEPEHHA.

— OcCHOBHBIE TIOHSITHUS U 3a[jaull METPOJIOTHYecKoro obecrieueHust. OCHOBHBIE TIONIOXKEHUSI 3aKOHA
PD «O06 obecrieueHun eguHCTBA M3MepeHHi». CucteMa BocrpousBeeHus eaunul] @B u mepesaun ux
pasMepa BCeM Cpe/CTBaM H3MepeHWH. OTa/IOHbl, BHBI 3Ta/oHOB. IloBepka U KanubpoBka CHU.
[ToBepouHbIe CXemMbl U METO/IMKM MOBEPKU. ['0CynapCTBeHHbIM MeTPOJIOTUUeCK1 HaJj30D.

— OcHoBHBbIe MONOXKeHUs1 3aKoHa P® «O TexHUUeCKOM peryivupoBaHuK». OCHOBHbIE TIOHSITHS

CTaH/lapTU3aLUM.

[IpyHIMOBL U

Lenu

CTaHOapTHU3alHuK.

HaumoHaneHast u

MeXX/[yHapoZHasi

cTa”zapTu3anus. HopmatvBHbIe JOKYMeHThI 1O cTaHzgapTu3auuu. Ceprudukanus. Llenu, npuHLUNBEL 1
(hopmbI oATBepKAeHUs1 COOTBeTCTBUsI. CucTeMbl cepTudUKalyu. CxeMbl CepTU(PUKALIK.
— OO6o01eHHbIe CTPYKTYPHbIE CXeMbl W3MEpPUTENbHBIX MPUOOPOB. I[IPUHIMIBI TIOCTPOEHUs

uudposbix CU. Metoabl M cpeficTBa U3MepeHMsl HaNpsDKeHHs, TOKA M MOLJHOCTH. V3MmepeHue
napameTpoB Lenei. MccnegoBanue ¢opmbl curnana. Ocuuinorpaguyeckve M3MepeHus. VsmepeHue
YyacToThbl, UHTEepPBaJOB BpeMeHU U (ha30Boro cjsura. ABTOMaTu3alus H3MepeHHi. MHdopMalioHHO-
Vi3MepUTe/IbHble CUCTEMBI.

3.2 DK3aMeHaLOHHbIe BOIIPOCHI
— 1. Knaccudukaiusi BUAOB u3MepeHMM. 2. MeTojbl MU3MepeHMM (PU3nueCcKuX Be/lWUYMH. 3.
Knaccudukaiusi cpencts usmepenuii (CH1). Xapakrepuctuku CU. 4. Knaccudukaiiysi IorpeiHocTei. 5.
CucTteMaThueCKre TIOTPEeITHOCTH, OOHapy)keHWe, MeToAbl MCKmoueHus. 6. CiydaliHble TIOTPeITHOCTH.
3aKkoHbl pacrpefie/ieHusi, To4yeuHble OLeHKA. 7. OLeHKM UWC/IOBbIX XapaKTepUCTUK Cy4YalHbIX
norpeliHocTeil. OripefiesieHWe TpaHUL] [10BEPUTEbHOIO WHTEpBajga C/yyalHbIX TMOTPeLIHOCTeld. 8.
[TorpemiHoCcTM CpeACTB uU3MepeHWHM, uX HopmupoBaHue. Kiaccel TouyHoctn CU. 9. Pesynasrar u
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TIOTPEITHOCTH  KOCBeHHBbIX w3MepeHmid. 10. OOpaboTKa pe3y/ibTaTOB TIPSMBIX ~ MHOTOKPATHBIX
PaBHOTOYHBIX H3MepeHuil. 11. IlpaBuia CyMMHMpOBaHMSI TOTPELIHOCTEN (HEMCK/IIOUeHHble OCTaTKH
CUCTeMaTH-YeCKUX NOrPelHOCTel, CIy4yalHble MOrPelIHOCTH U ux coueTanue). 12. TIpaBua okpyrieHus
TOTPELIHOCTU U 3alvCu pe3ysbTara u3MepeHUs. PopMbl TIpeJ-CTaB/eHUsl pe3y/lbTaTOB U3MEpPeHHH C
yuetoMm TmorpertHocTeid. 13. ObecrieueHre eAWHCTBA U TOYHOCTH W3MepeHWH. OCHOBHBIE TIONIOKEHUS
3akoHa P® «O6 obecrmeueHur eAMHCTBa M3MepeHMi». 14. TocymapcTBeHHasi cucTeMa obecrieueHUs
equHcTBa u3Mmepenwii (I'CU). 15. Tlonstue wmetponoruueckoro obecrieuenuss (MO). TIpaBoBble,
OpraHu3alMoHHble, Ha-yuHble W TexHW4yeckue ocHOBbI MO. 16. Bugel u cogepxanve pabor mo MO.
®yHKLMM (pefiepanbHOTO areHTCTBA [0 MeTPOJIO-THH, CTaHapTU3aLuu U ceptudukanmu (Poccranzapra).
17. TocynapcTBeHHbIM MeTpO/IOTHUeCKU KOHTposib. 18. ATTecTauysi, MoBepkKa U KaJdOpOBKa CpeJCTB
ysmepeHud. 19. Otanossl U noBepouHble cxembl 20. Llesv U NpUHLMIILI cTaHAapTUusatuu. 21. Buzael u
MeTo/ibl CTaHzapTu3anuu. 22. Kareropuu u Buzbl cTaHfapToB 23. TexHUUYecKUe U OpraHU3allMOHHbIE
OCHOBBI, 1IeTU W 3alaun ceprtudukarmu. 24. Buabl ceptudukaiuu. OcobeHHOCTH cepTH(UKAIIN
CJIOKHBIX TeXHHWYecKuXx cucrteM. 25. Cxembl cepTUdUKauyu 26. O/eKTpO-MexaHWdecKue Tpubophbl
Herocpe/CTBeHHOro orcueta. OOIue uYepThl, TIPEUMYIIIECTBA U HeNOCTaTKu 27. Buabl M3MepsieMbIX
HanpspkeHU. VX B3auMocBsi3b. 28. KomreHcaTop MOCTOSHHOTO TOKa. 29. DNeKTPOHHbIe aHA/oroBble
BOJIBTMETPBI. OOIIMe CXeMbl, MperMyiecTBa U HegocTtaTtku. 30. [[eTeKTOp aMIUTUTYZHOTO 3HAYeHUs C
rapa’sijieJibHbIM BK/IFOUEHHEM AHofa (C 3aKpbIThIM BXogoM). 31. VIHTerpaabHbIN JeTeKTOp aMIIUTYAHOTO
3HaueHus. 32. [leTeKTop CpejHeKBajpaTUyecKoro 3HaueHus. 33. [leTeKTop CpejHeBbIIPSIM/IEHHOIO
3HaueHus. TepMmoassieKTpuyeckoe Tipeobpa3oBaHue CpeJHEKBa/paTiyeckoro 3HaueHus. 34. OO6iue
CBeJleHUs] O LIU(POBBIX BOJBTMETPax — TUIOBble CTPYKTYphl, PeUMYyIlleCTBa U He-A0CTaTKW, TUIIOBOMN
Ksacc ToyHocTU. 35. LlndpoBoii BosbTMeTp Mopa3psifHOro ypaBHoBelBaHus 36. LludpoBoii BosbT™MeTp
C BpeMs-UMITy/IbCHBIM TipeoOpa3oBanveM 37. Ll poBoii BoMbTMETP C ABOWHBIM MHTErprpoBaHueM 38.
Lludpo-aHanoroeiit mpeobpa3oBarenb 39. AHamoroBo-LU¢poBoi Tpeobpa3oBaTe/nb MOCIeA0BaTeTHLHOTO
netvictBuss 40. AmnasnoroBo-uM¢poBoii npeobpa3oBarenib TapasuienisHOr0 AedictBus 41. AHamoroso-
1udpoBoli rpeobpa3oBaTesib KOMOMHUPOBAHHOTO JleiicTBUsl 42. Vi3mepeHue Toka. 43. Ob1ue cBeeHUs
00 ocousuiorpadax — KaacCU(UKALHs, TUITOBbIE METPOJIOTMYeCKe Xa-paKTePUCTHKH, TIpUMeHeHue. 44.
CTpyKTypa yHHUBepcaibHoro ocuusiorpada. 45. CKOpoCTHbIe U CTpOOOCKONIMUecKue ocuuiorpadsl. 46.
LindppoBeie ¥ kKomMOMHMpPOBaHHBIe ocuuiorpader. 47. TIpubopbl guckpeTHoro cueta. OCHOBHBIE
MeTpoJIoTHuecKre XapakTepucTuku. Obmactu npuMeHeHusi. 48. V3MepeHre aKTUBHBIX COTIPOTHB/IEHUM
KOCBEHHbIM MeTOZI0OM. 49. VI3mMepeHre aKTMBHBIX COMNPOTHBIEHUM MOCTOBBIM MeToZoM. 50. V3mepeHue
peakTHUBHBIX I1apaMeTpPOB Pe30HaHCHBIM MeTo[OM. 51. V3MepeHre peakTUBHBIX [apaMeTpOB MeTOZOM
[VICKDeTHOI'O cyeTa.

3.3 TeMbI KOHTPO/IbHBIX padoT
— 1). TlorpemHoctu cpeactB wu3MepeHuit. 2). CryuyaiiHble morpemHocTr 3). O6paboTtka
pe3y/bTaTOB MHOTOKPATHBIX PAaBHOTOUHBIX M3MepeHHii. 4). O6paboTka KOCBeHHBIX M3MepeHHil.

3.4 Tembl /1a0OpaTOPHBIX padoT
— IlpuMmeHeHue 3/1eKTPOHHOTO ocLusiorpada /st UCCe0BaHUsl S71eKTPUUeCKHUX CUTHATIOB.
— N3mepeHne napameTpoB 3/1€KTPUUECKUX Lierlel pe30HaHCHBIMU MeTOZlaMHU.
— l3mepeHue CONPOTUB/IEHUN Ha MOCTOSTHHOM TOKe.
— WccenenoBanue BOBTMETpPA C BpeMsi-MMITY/IbCHBIM ITpeo0pa3oBaHueM
— [IloBepka cpescTB M3MepeHU

4 MeToanyecKne MaTepHa’ibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pelieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIAYIOIIHe
MarepuaIbl:
— MeTOoMYeCKHWe MaTepuasbl, OMNpejessIoe TPOLeAypbl OLIEHMBAaHUS 3HAaHWW, YMEHHH,
HAaBBIKOB M (WM) ONbITa [eATeJbHOCTH, XapaKTepU3YHOIUX 3Tamnbl (OP-MUPOBaHUS KOMITETEHIVH,
corziacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas UTEeparypa
1. IIwmape B.FO. TexHuueckwe u3MepeHWUs] W NpHOOpBI: yueOHMK A1 By3oe /B.IO.
[ummapes. - M.: Akagemus, 2010. - 384 c. : un. (Hamuuue B 6ubmioreke TYCYP - 11 3K3.)
2. Ortuanko B.®. MeTposiorus, cTaHjapTH3alUsg U cepTUQUKays: Yueb. mocobue. — Tomck:
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Tomckuii Me>KBY30BCKUM IIeHTP JUCTAaHLIMOHHOTO obpa3oBaHusi, 2010. — 208c. (Hanmuuue B OubMMOTEKE
TYCYP - 22 3k3.)

4.2. lonoiHUTe/IbHAA IMTepaTypa

1. 3pacroB B.E., Cugopos FHO.K., Otuanko B.®. V3mepuTenbHasi TeXHUKA U JaTUMKU: YueOHOe
nocobue. — Tomck: TMLIZIO, 1999-178 c. (Hamuuue B 6ubmmoreke TYCYP - 58 3k3.)

2. Oryanko B.®. Metposorus, ctadapTu3anus u ceptudukanus: YdyebHoe nocobue. - Tomck:
TML OO, 2010. - 208c. (Hanuuve B bubmoreke TYCYP - 24 3k3.)

3. Jleeumna E.C., Houukuii I1.B. Onektpuueckue usMepeHHsi (GU3NYECKUX BeJTUUMH
(u3mepuTenbHbie Tipeobpa3oBares) — JI.: Dnekrpoartomusgatr, 1983.-320 c.. (Hasmuve B OMOIMOTEKe
TYCYP - 16 3k3.)

4. N3mepeHue syeKTprueCKUX U HedekTpuueckux BenvuuH/ Ilog pexn. H.H.EBtuxuesa. — M.:
Oueproaromuszar, 1990. -349 c. (Hanuuue B 6ubmioreke TYCYP - 32 3k3.)

5. Burne6 I. Jatuuku.- M.:U30-B0 «Mup», 1989.- 200 c. (Hamuuue B 6ubnvioreke TYCYP - 3
9K3.)

6. CormpsbkeHre JaTYMKOB U YCTPOMCTB BBOJA AaHHBIX C KoMmibioTepamu IBM PC: [lep. c aHr. /
ITox pen. Y. TomkuHca, k. ¥36crepa — M.: Mup, 1992. — 589 c. (Hamuune B 6ubnmoreke TYCYP - 5
9K3.)

7. Mertponorusi, CTaHAAPTH3aLWMsA, CepTU(UKALIMS U 3/IeKTPOM3MepHUTe/bHas TeXHUKA: YuebHoe
nocobue/ K.K. Kum, I"H. Auucumos, B.FO. bapbaposuuy, b.51. JluteBuHoB. — CIIb.: ITutep, 2006. — 368 c.:
w1 (Hamuue B 6ubmioreke TYCYP - 50 3k3.)

4.3. Obsa3aTebHBIE YUe0OHO-MeTOHYEeCKHe MoCco0ust
1. Otuamko B.®. YueGHO-MeTOgUUeCKHH KOMILIEKT (ydyeOHble MeTOJHUEeCKHe TI0COOHs TIo
MPaKTUYeCKUM 3aHSTHSIM, TI0 CAMOCTOSITe/IbHOM paboTe CTyZeHTOB, 1Mo sabopaTtopHeIM paboTam) Mo
mucuuriinde MUTull . — Tomck: 2012. [OnekTpoHHbIN pecypc]. - http://new.kcup.tusur.ru/library/umk-
metrologija-standartizacija-i-sertifikacija-fet

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTEeMbI
1. OoO6pa3oBatensHbli  moptan  yHuBepcureta  (http:/lib/tusur.ru,  http://edu/tusur.ru),
3/IeKTPOHHBIe UH(OPMaLIMOHHO-CIIPaBOUHbIe pecypchl Kadenpol KCYTI
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