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

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

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MertpoJiorus, CTaHAapTU3aLUA U TeXHUYeCKUe U3MepeHus

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

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaenenHocts (npoduib): KBaHTOBasi U onTHUYeCcKasi 31eKTPOHUKA

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

Cemectp: 5

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 CamocrosiTesibHasi paboTa 54 54 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4.0 4.0 3.E

JK3aMeH: 5 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()1()6})6H’d Ha 3aCCJaHuM Kil(t)ﬁ,ﬁ[pbl
nporokot Ne 11 ot « 16 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.04 OnekTpoHWKa W HaAHO3/IEKTPOHUWKA, yTBepxkaeHHoro 2015-03-12 ropa,
paccMOTpeHa M yTBep)XK/leHa Ha 3aceflaHMu Kadepbl «__ » 20__ ropa, TPOTOKOI
No

Pa3paboTumku:

Crapimii ipernofiaBaresib Kag.
KCYTI Caxapos M. C.

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

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, pOoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/ieHus [OrOTOBKY (CIeLjuaJbHOCTH).

Hekan ®IOT BoponuH A. 1.
3aBe/lyIOLLUI BbITyCKarolei Kag.

oIl ITanpgapos C. M.
OKCIIepThI:

noteHT Kad. KCYTI XabubymmuHa H. FO.

CornacosaHa Ha noprane Ne 12747 2



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
HOuctunvHa «MeTposorusi, CTaHjapTu3alus U Texuudyeckue nsmepenusi» (b1.5.15) oTHocuTtcs K
6noky 1 (6a3oBasi UacTh).
[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
ciefyronme AUCUUIUIMHbL: MartemaTtuka, dusuka.
[MocneaywowMy  AUCUUIIMHAMUA ~ SIBASIFOTCS::  OCHOBBI  TIPOEKTUPOBAHUST  7IEKTPOHHOMU
KOMITOHEHTHOU 0a3bl, OCHOBBI TEXHOIOTHH /I€KTPOHHON KOMITOHEHTHOM 0a3bl.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Mporiecc u3yueHUs JUCLIMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJIelyIOIMX KOMITEeTeHL1ii:

—  OIIK-8 criocobHOCTBIO UCTI0/Bb30BaTh HOPMAaTUBHbBIE JOKYMEHTHI B CBO€H /1eSITe/TbHOCTH;

— TIK-7 roTOBHOCTBIO OCYIIECTB/ISTb KOHTPOJIb COOTBETCTBUS pPa3pabaThiBaeMbIX MPOEKTOB U
TeXHUYeCKOM [JAOKYMEHTallUM CTaHZapTaM, TeXHWUeCKMM YCJIOBUSIM U JAPYTMM HOPMaTUBHBIM
JIOKyMeHTawm;

— TIK-9 TOTOBHOCTBIO OpraHW30BbIBaTH METPOJIOTHUECKOe obecrieueHre TPOU3BOACTBA
MaTepUuasioB U W3/le/T1il 3/IeKTPOHHOU TeXHUKU;

B pe3synbraTte usyueHus JUCLUATUIMHBI CTYI€HT J0/DKeH:

— 3HaTh OCHOBBI METDPOJIOTMM M TeXHUUeCKWX U3MepeHUM Tpu pa3paboTke U TPOU3BO/CTBE
3/1eKTPOHHBIX CPe/ICTB.

—  yMeTb IIPOBOJIUThH TeXHUUeCKHe u3MepeHus (hr3nueCcKUX BeTUUruH

— BJAaJieThb HaBblKAMU SKCIIEPUMEHTa/JIbHOrO OIlpefie/ieHus] XapaKTepUCTUK W I1apaMeTpoB
Pa3MUHbIX 3IeKTPOHHBIX TIPUOOPOB, MeToAaMy 00pabOTKM pe3y/bTaTOB U OLIEHKH TIOTPELTHOCTH
V3MepeHUM.

4. O0beM AMCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1iast TPyA0EMKOCTh JUCLIMIUTMHBI cocTaBisieT 4.0 3aueTHbIX eJUHMIIBI W TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — TpyA0eMKOCThb AUCIUTTAHBI

Buzibl yueGHOM /ieATebHOCTH Bcero uacos CemecTpsl

5 cemecTtp
AynutopHblie 3aHSTHS (BCEro) 54 54
Jlekiun 20 20
[TpakTryeckue 3aHATHS 18 18
JlabopaTtopHble 3aHATHUS 16 16
CamocrosiTenbHasi paboTa (Bcero) 54 54
OdopmsieHre 0TYeTOB 10 J1TabopaTOpHBIM paboTam 20 20
ITpopaboTKa JIEKI[MOHHOTO MaTepurasa 17 17
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 17 17
Bcero (6e3 3x3ameHa) 108 108
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IToaroroBka u c/laua 5K3amMeHa 36 36

OO0111ast TPYJ0OEMKOCTD U 144 144

3aueTtHble Eavnnnbl TpygoeMkocTH 4.0 4.0

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI M BU/IBI 3aHITUN

. - =
= | E S
= S 2 = T
< =3 & g Z d =
§ ) =~ T S GEJ GEJ g
S|
Has3BaHus pas/ie/ioB AUCLUITAHbI %r £ i 5 > 8 § 5
S 5 2 = | 8g =
S £ g | m& §¢
@ O =t
-
O
5 cemecTp
1 OcHoBbI MeTpoJioruu. ITorpelmHocTr 4 2 0 2 8 OIIK-8, TIK-7,
V3MepeHUH. ITIK-9
2 O6paboTKa pe3ynbTaToB W3MepPeHU. 4 8 0 16 28 | OIIK-8, IK-7,
IK-9
3 OCHOBBI METPOJIOTHYECKOTO 2 0 4 8 14 | OIIK-8, I1K-7,
obecrnieueHusl. ITK-9
4 OCHOBBI CTaHAAPTU3ALIUU U 2 0 0 4 6 OIIK-8, TIK-7,
cepTU(UKALIMY. ITK-9
5 Metopp! U cpefcTBa USMepeHUst 8 8 12 24 52 |OIIK-8, TIK-7,
(r3ruecKUx BeTMUMH. ABTOMAaTU3aLus IK-9
V3MepeHUH.
Wtoro 3a cemectp 20 18 16 54 108
Ntoro 20 18 16 54 108
5.2. CoaepikaHue pa3/je/ioB AUCHUILUIUHBI (M0 JIeKIUAM)
Cogep>kaHuye pasziesioB AUCLIMIUIMH (T10 JIeKIUSIM) TIpYBe/ieHo B Tabnuie 5.2.
Tabmuiia 5.2 - Cozmep>kaHue pa3ziesioB AUCIUTUIMH (TI0 JIEKI[USIM)
g 5 S
S | B2
=
HaspaHust pagienion CopeprkaHyve pa3zienoB JUCLUIIMHEI 110 z - 5 %
JIEKLIMSIM & g g
S8 g =
g g8
5 cemecTp
1 OCHOBBI METPOJIOTUM. OCHOBHBIe TIOHATHS, TEPMUHBI U 4 OIIK-8,
[TorperHoCTH U3MepeHuH. oripefiesieHus1 MeTposioruu. Cucrema IK-7, TTK-
efuHUL] prznyeckux BennuuH (OB). 9
Knaccudukaiyy BUI0B U3MepeHUH,
MeTO/I0B U cpeficTB uamepenuii (CH).
OCHOBHbIE METPOJIOTHYECKHe
xapaktepuctTuku CU. OCHOBBI TeOpUMn
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riorpeitHocTel. Knaccudukaiius
norpeiHocTel. CucTeMaTuueckue u
CJlydaiiHble OTPelTHOCTH, UX
0COOEHHOCTH.

HToro

2 O6paboTka pe3ynbTaToB
V3MepeHUH.

[IpaBuia cyMMHpOBaHHsI TTOTPELLHOCTEM.
[IpaBua npefcTaBieHus pe3y/braTa
n3mepeHnusi. O6paboTka pe3ynbTaToB
NPSIMBIX OZJHOKPATHBIX TeXHUUECKUX
r3MepeHul. HopMrpoBaHre 0CHOBHOM U
JOTIONTHUATeIbHOU TnorperHocTeit CU.
OO6paboTka pe3y/bTaTOB MHOTOKPATHBIX
PaBHOTOYHBIX U3MepPeHUH.

W pentudukanms 3akoHa pacripesiesieHus
OMBITHBIX JaHHbIX. Kprurepuii [TnpcoHa.
YcrpaHeHue rnpomaxoB.0O6paboTka
pe3y/ibTaTOB KOCBEHHbBIX U3MepeHHUH.

HNToro

OITK-8,
TIK-7, TTK-

3 OCHOBBI METPOJIOTHYECKOTO
obecrieueHus.

[ToHsATHE METPOJIOTHYECKOTO
obecrnieuenust (MO). IToHsTHE «€JUHCTBO
n3MepeHuii». OCHOBHBIE M0J/I0XKEeHHs
3akoHa P® «O0 obecreueHNH eJUHCTBA
n3MepeHuii». Cdeprl rocyjapCTBEHHOTO
pery/MpoBaHus obecrieueHust eIMHCTBA
usmepenuii ((POEN). Obsi3aTenbHbIe
TpeGoBaHUs K U3MepeHUsIM, Cpe/ICTBaM
M3MepeHuil, MeTo/[MKaM BbITIO/THEHUS
n3MepeHui, equHuiaM ®B. @opmbl
I'POEN. Cucrema BoCripov3Be/ieHUst
equaul] @B 1 nepefaun Ux pa3mMepa BCeM
Cpe/iCTBaM U3MepeHUi. DTaIOHbl, BUZbI
sTasioHoB. [ToBepka u kKanubpoeka CU.
[ToBepouHble CxeMbl U METOAMKH
noBepku. ['ocyapCcTBeHHBIM
MeTpPOJIOruueCKUM Haz30p.

HToro

OIIK-8,
[1IK-7, 11K-

4 OCHOBBI CTaHZAPTU3ALIUMU U
cepTU(UKaLIUK.

OcHoBHBIe n0/105KeHus1 3akoHa PD «O
TEXHUYEeCKOM PeryTipOBaHUI».
TexHuueckue pernaMeHTol. HayuHble,
TIpaBOBbIe, OPraHM3al[IOHHbIE OCHOBBI
cranzaptu3sauy. OCHOBHbBIE TTOHATHS U
oripe/iesieHUs B 00/1aCTH
CTaHzapTU3ayu. BUgbl U MeTOAbI
cTaHAapTu3anyy. Buibl HOpMaTUBHBIX
JOKyMEHTOB T10 CTaHZAPTH3alH.
T'ocyzapcTBeHHBIN KOHTPOIb M HAZI30p 3a
cobmmofieHueM TpeOOBaHUI HOPMATUBHBIX
JIOKyMeHTOB. MexxyHapoiHas
cranzaptu3sanus. Onpe/iesieHre MOHSTHS
«TIOZITBEP>K/|€H e COOTBETCTBUS.
Obsi3aTenibHOE U 0OPOBOIBLHOE
TIOZITBEPXK/[€H e COOTBETCTBUSI.

OIIK-8,
[1K-7, I1K-

CornacoBaHa Ha noprtane Ne 12747




OcCHOBHBIE T1eJTH U 00BEKTHI
ceprudukaiyy. CUCTeMbI U CXeMbl
ceptudukauuu. [IpaBua u nopsgok
ripoBeJieHus cepTUdUKALUH.

HToro

5 MeTozpl U cpeicTBa U3MepPeHUst
(b13MYeCKUX BeJMUKH.
ABTOMaTHU3aLMs1 U3MEPEHHUH.

O600111eHHBIe CTPYKTYPHBIE CXeMbl
M3MepUTeIbHBIX TPUO0POB. [IpUHLIUTIBI
noctpoeHust uppoBbix CU. MeTozb! U

Cpe/iCTBa U3MepeHUsl HalpsDKeHUsl, TOKa 1

MOLIHOCTH. V3MepeHe rapaMeTpoB
Leneil. MccnenoBanve popMbl CUTHamA.
Ocuuniorpaduyeckue u3MepeHusl.
V3MepeHUe 4aCTOTbl, UHTEPBaJIOB
BpeMeHU U (a30Boro cBura. JJaTumku.

Htoro

8

OITK-8,
TIK-7, TTK-

Nroro 3a cemecTp

20

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneunBarIUMH (MPeAbIAYIMMHI)
U ofecneurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMH

Pa3ziesnibl JUCLIATIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromuMu (MpeabIIyLIuMKA) 1
obecrieuriBaeMbIMH (TTOC/IEAYIONAMH) JUCIIUTUTMHAMU TIPeICTaB-/IeHbI B Tabsuile 5.3.
Tabsuria 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

HanmeHoBaHue AU CHUITINH

Ne pa3enoB JaHHOMN AUCIUIUIAHBI, [/IsI KOTOPBIX
Heo0XoIMMOo H3yueHre 00eCTIeuynBaroIUuX U
obecrieurBaeMbIX JUCLIUITIMH

1 2 3 4 5
[TpeaecTByroLMe AUCLUTUIUHBI
1 MaremaTtuka + + + + +
2 dusmka + + + + +
[Tocnenyroiye JUCLUATIIMHEI

1 OCHOBBI NPOEKTUPOBAHUS 3/IEKTPOHHOU N + + + +
KOMITOHEHTHOM 0a3bl
2 OCHOBBI TEXHOJIOTHHU 3JIEKTPOHHOI
KOMITOHeHTHOH 0as3bl b " " " " "

5.4. CooTBeTCTBHE KOMIIeTEeHI} M, ()OpMIPYyeMbIX IIPH M3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMH, (OpMUpPYeMbIX MNpPU H3yueHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN

npeicTaB/ieHo B Tabmure 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (OPMHUPYEMBIX TpU W3yUeHWH

HNCIHUIJINHBI

Bunpl 3aHATHI

@OpMEBI KOHTPOJIS
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OIIK-8 + + + + KoHTponbHas paboTa,
JKk3ameH, OTueT 110
naboparopHoii pabore,
Onpoc Ha 3aHITUAX
IK-7 + + + + KonTtposbHas pabora,
Jk3aMeH, OTueT 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX
ITK-9 + + + + KonTtposbHasi pabora,
Dk3ameH, OTyeT 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX

6. InTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3aIuu 00yyeHHs

He npegycmotpeno PYII

7. JIabopaTopHbie padoThI

HaumeHoBaHue 1abopaTopHBIX pabOT MprBeieHo B Tabwie 7.1.
Tabmuua 7. 1 — HaumeHoBaHMe 1abopaTOpPHBIX paboT

g g s
= 4=
3 = 0
Z £ 5
[«D]
Ha3BaHus pa3zenos Haumenopanue nabopaTopHbIX paboT § ¥ = GE
=
& 8 =
2 o O
= ©
5 cemecTp
3 OCHOBBI METPOJIOTUUECKOTO [ToBepka cpe/iCTB U3MepeHui OIlK-8,
TeyeHus. IK-7, IK-
obecrreye NToro 4 ’
9
5 MeTogpl U CpefiCcTBa U3MepeHUsT [TprimeHeHMe 5/1eKTPOHHOTO 4 OI1K-8,
(br3UUeCKUX BeTUUKH. octusinorpada Ajist uCcciefoBaHUs [1K-7, TIK-
ABTOMaTHU3aLMs1 U3MEPEHHUH. 3JIeKTPAYeCKUX CUTHAJIOB. 9
V3mepeHue cOnpoTUB/IeHNH Ha 4
TTIOCTOSIHHOM TOKe.
Nccnenosanue BosibTMETpa C BpeMs- 4
HMIY/IbCHBIM MpeoOpa3oBaHueM
Nroro 12
Wroro 3a cemecTp 16

8. [TpakTHuecKue 3aHATHS (CeMHUHAPHI)

TeMaTHKa TIPaKTHUeCKUX 3aHATUIN (CEMUHApPOB) NTpUBeZieHO B Tabswiie 8.1.
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Tabmuia 8. 1 — Temarnka MpakTHUeCKUX 3aHATHI (CeMHUHAPOB)

3 <]
& Z E
g =
TeMaka npakTHUUeCKUX 3aHATUI < > O
HasBanus pasgenos z - e &
(cemuHapoB) 3 g g
S 8 =
2 o 2
= S
5 cemecTp
1 OCHOBBI METPOJIOTUH. MeTtoauyeckue cucTeMaTuuecKue 2 OI1K-8,
[TorpenrHoCTH U3MepeHuH. MOrperHoCTy. BBeieHure rorpaBok. [1K-7, TIK-
MacmrabHble ipeoOpa3oBaTesiy. 9
Ntoro 2
2 O6paboTKa pe3y/ibTaToB [TpaBUIa CyMMUPOBAHUS TIOTPEIITHO CTEH. 2 OIIK-8,
M3MEPEHMH. O6paboTKa pe3y/bTaToB MPSIMBIX 2 9HK'7’ TIK-
OJJHOKpaTHbIX U3MepeHui. [lorpemHoctu
CH.
OO6paboTKa pe3y/bTaTOB KOCBEHHBIX 2
H3MepeHU.
Cnyuaiinble orperrHocT. O6paboTka 2
pe3y/bTaTOB MHOTOKPaTHBIX
PaBHOTOYHBIX U3MepPeHUM.
Ntoro
5 MeTtozp! 4 cpefiCcTBa U3MepeHUs Ludpossie usmeputenu. Viamepenue OIIK-8,
(bu3MUYeCcKUx BeJTMUMH. HaripsbkeHui. VI3MepeHre TlapaMeTpoB IMK-7, TIK-
ABTOMaTH3a1ys U3MepeHUN. terneit. Octusinorpaduueckrie W3MepeHus.. 9
udposbie 3aro-mMuHarole
ocuusiorpadsl. Jarurku.M3smepenue
BpeMeHHbIX UHTePBa/IOB, YaCTOThI U
(ha3bl CUTHAMOB.
Nroro 8
Wroro 3a cemecTp 18

9. CamocrosiTesibHass padoTa

Busibl camocTosiTesbHOM paboThI, TPYAOEMKOCTh U (hOpMUpyeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmie 9.1.
Tabsura 9.1 - Bugpl caMocTosiTesTIbHOM paboThI, TPYZI0EMKOCTb U ()OPMUPYeMble KOMITeTeHLIUH
) L=
= a4 =
S = =
o v T
Buzpl camocrositesibHOM = > O
Hassanus paszesnos s = ®OopMbI KOHTPOJIS
paboTel s g g
S a =
2 o 2
= S
5 cemecTp
1 OCHOBBI METPOJIOTUH. IToaroroBka K 1 OIIK-8, |Ormpoc Ha 3aHATHUSX,
[TorpewmHocTu MpaKTUYe CKUM 3aHATUSM, [1IK-7, OK3aMeH
V3MepeHUi. ceMUHapaMm [TK-9
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
HToro 2
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2 O6pabotka pe3ynbratoB |[loaroroBka K 8 |OIIK-8, |Ompoc Ha 3aHATHSX,
H3MepeHU. MPAKTUYECKUM 3aHATUSIM, IK-7, DK3aMmeH

ceMHHapam ITK-9

ITpopaboTKa /IeKLIMOHHOTO 8

Marepuasa

Ntoro 16
3 OCHOBBI ITogroroBka K 2 OI1IK-8§, Ornpoc Ha 3aHATUSIX,
MeTpPOJIOTHYe CKOTO MpaKTAYe CKUM 3aHSATUSIM, [1K-7, OrtueT 1o abopaTopHOM
obecrieueHusl. ceMHHapaMm [1K-9 pabore, DK3ameH

ITpopaboTKa JIeKIMOHHOTO 2

Marepuasna

OdopmiieHre 0TUETOB TI0 4

nabopaTopHbIM paboTam

Ntoro 8
4 OCHOBBI IToaroroBka K OIIK-8, |Ormpoc Ha 3aHATHUSX,
CTaHJapTy3aLyu U MpaKTU4ye CKUM 3aHATUSM, [1IK-7, JK3aMeH
cepTy(UKaLUY. ceMUHapaMm [TK-9

ITpopaboTKa JeKIIMOHHOTO 2

Marepuasna

Wtoro
5 Mertopp! 1 cpefcTBa ITogroroBka K OIIK-8, |Ormpoc Ha 3aHATHUSX,
r3MepeHUst PU3NUeCKUX | TIPaKTAYeCKUM 3aHSATUSIM, [1K-7, Otuet o 1abopaTopHoi
BeJIMUMH. ABTOMaTu3alUs | CeMUHapaM ITIK-9 pabore, DK3ameH
H3MepeHUl.

3Mepe ITpopaboTKa JIEKIJMIOHHOTO 4

Marepuasa

OdopmiieHre 0TUETOB TI0 16

nabopaTopHbIM paboTam

Utoro 24
Nroro 3a cemectp 54

ITogroroBka u caua 36 JK3aMeH

3K3ameHa
Ntoro 90

10. KypcoBas pafora (mpoeKT)
He npegycmotpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/isl OLeHKH yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/sbHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIsI

Tabnuiia 11.1 — banbHbIe OLIEHKU [/l 37IeMEHTOB KOHTPOJIS

o . MakcumMasbHbIN
o MakcrManbHbIN MakcrManbHbIN
DreMeHThI yueOHOM Oasut 3a iepuop Bcero 3a
6am1 Ha 1-yro KT c| 6an 3a mepuof,
JlesiTeTbHOCTH Mexay 2KT u Ha ceMecTp
Havasa cemMectpa | Mexay 1KT u 2KT
KOHell ceMecTpa
5 cemecTp
KoHTponbHast paboTa 10 10 10 30
Ornpoc Ha 3aHATUSAX 5 5 5 15
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Otuer 110 /1Tab0OpaTOPHOM 10 15 25
pabore
Wtoro Makcumym 3a 15 25 30 70
neprof,
OK3amMeH 30
Hapacraroym utorom 15 40 70 100

11.2. ITepecuet 0a/1I/1I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//iOB B OLIEHKU 3a KOHTPOJIbHbBIE TOUKU

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMasibHOM cyMMbl bansioB Ha gaty KT 5

Ot 70% no 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBbI OasioB Ha Aary KT 3
2

< 60% oT MakcuMasnbHOM cymMmMmbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/1/10B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/IeH B Tabmuije
11.3.
Tabmuia 11. 3 — [epecueT cymMbl 6a/iIOB B TPAAWULIMOHHYIO U MEXKAYHAPOJHYIO OL[eHKY

WToroBast cyMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO0) 75 -84 C (xopor10)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)
2 (HeyROB/IETEODUTELHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTEJIEHO)

3aUTeHO)

12. Yue6HO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUIITHHBI

12.1. OcHoBHas 1uTEparypa
1. IIwimapeB B.FO. TexHuueckue u3MepeHusi W mnpubopel: y4yeOHUMK pAns By3o /B.FO.
[Tummapes. - M.: Akagemus, 2010. - 384 c. : wi. (Hanmuuue B 6ubmmoreke TYCYP - 11 3K3.)
2. Oruanko B.®. MeTtposiorus, cTaHAapTH3ausa U cepTUdUKaiusa: Yuebd. rmocobue. — Tomck:
ToMCKUH Me>XBY30BCKUH 1[eHTP AMCTAaHIIMOHHOTO obpa3oBanust, 2010. — 208c. (Hamuuue B 6ubMMoTeke
TYCYP - 22 3k3.)

12.2. lono/siHMTe/IbHAS IUTEpaTypa

1. 3pactoB B.E., Cuzmopor F0.K., Otuanko B.®. 3mMepuTenbHast TeXHUKA U JAaTUMKH: YueOHOe
nocob6ue. — Tomck: TMIIZIO, 1999-178 c. (Hamuune B 6ubmoteke TYCYP - 58 3k3.)

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

3. Jleeumna E.C., Houukuii I1.B. Onekrpuueckue usMepeHusi (GU3NUECKUX BeTUUMH
(u3mepuTenbHbIE Tpeobpa3oBarenu) — JI.: Onmekrpoaromusgar, 1983.-320 c.. (Hanuuue B OHOIMOTEKE
TYCYP - 16 3k3.)

4. VIsMepeHMe 3MeKTpUUECKUX U HedjeKTpudeckux BennuuH/ [lox pen. H.H.EBtuxueBa. — M.:
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Oueproaromuszar, 1990. -349 c. (Hamuuue B 6ubmioreke TYCYP - 32 3k3.)

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

6. CornpsbkeHUe JAaTYMKOB M YCTPONCTB BBO/la JaHHBIX C KommbioTepamu IBM PC: Tlep. c aHr. /
[Mog pen. Y. TomkuHca, k. Y36ctepa — M.: Mup, 1992. — 589 c. (Hanmmuune B 6ubmmuoreke TYCYP - 5
9K3.)

7. Mertposnorusi, CTaHAapTA3aLvs, CepTU(UKAIIUS U 3MeKTPOU3MepUTe/IbHas TEXHUKA: YueOHoe
nocobue/ K.K. Kum, I"H. Aaucumos, B.FO. Bapbaposuu, B.4. JlutBuxos. — CIIB.: TTurep, 2006. — 368 c.:
w1 (Hamuue B 6ubmioreke TYCYP - 50 3k3.)

12.3 YueOHo-MeToquUeCKHE TT0CO0HUA

12.3.1. O6sa3aTenbHBIE YUeOHO-MeTOHYEeCKHE MoCo0ust
1. Otuamko B.®. YueGHO-MeTOAUUeCKHH KOMILIEKT (ydyeOHble MeTOJHYeCKHe TI0COOMs TIo
MPaKTUYEeCKUM 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

12.3.2 YueOHO-MeTOAMYeCKHE TTOCOOUA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YyeOHO-MeToZiMUeCKHe MaTepUasIbl /il CAaMOCTOSITe/TbHOM U ayIUTOPHOM paboThl 00yUaroIuxcs
W3 YKC/ia WHBAJU/OB MPEAOCTaB/sIOTCA B OpMax, aJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbsl U
BOCTIpUSITHS HH(MOPMAI[UH.

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B MeyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

JIisi id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

JIist id1y ¢ HapyLIeHUsIMHM OTNIOPHO-/BUraTe/IbHOI0 aniapara:

- B (hopMe 3/1eKTPOHHOTIO JOKYMEHTa;

- B MeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH)OPMAHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
nporpaMmHoe obecrieueHue
1. Ob6pasoBarensHbiii  moptan  yHuBepcutera  (http:/lib/tusurru,  http://edu/tusur.ru),
3/IeKTPOHHbIE UH(OPMAaLIMOHHO-CIIPaBoYHble pecypchl Kadenpsl KCYTI

13. Marepua/ibHO-TeXHHYeCKoe obecrieueHHe JUCIUIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTrepuaibHO-TEXHHUECKOe 00ecrieyeHue /Jisi IEKIMOHHBIX 3aHATUHH
[7is1 ipoBe/leHUsT 3aHATHM JIeKI[MOHHOTO TUIIA, TPYMIOBLIX U WHAWBUAYATbHBIX KOHCYJ/IBTALUM,
TEKYIL[er0 KOHTPOJISI U TIPOMEXKYTOUHOW aTTeCTalluyd WUCTIONb3yeTcss yueOHast ayiuTopusi, C KOJIMYeCTBOM
TI0CAJOYHBIX MECT He MeHee 22-24, 060py0oBaHHast I0CKOW U CTaHAAPTHOM yueOHOU Mebesbio.

13.1.2. Marepua/IbHO-TEXHUYECKOe 00ecreueHue I MPAaKTHYeCKHX 3aHATHH
O6opyznoBaHye 1abopaTopuy MeTPOJIOTUY Y U3MepPUTeNbHOW TeXHUKY (aya. 212d.).

13.1.3. Marepua/ibHO-TeEXHHYECKOe o0ecrieueHue /ijis 1abopaTopHbIX padoT
O6opyzoBaHue 1abopaTopyy METPOJIOTUU U U3MepUTeTbHON TexHUKHU (aya. 212¢.).

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecrneueHUe /I CAMOCTOATE/ILHOU PadoThI
O6opyznoBaHue 1abopaTopuy METPOJIOTUY W U3MepPUTeTbHOW TeXHUKY (aya. 212d.).

13.2. MaTepua/ibHO-TEXHHUYECKOE 00ecnedyeHre JUCIMITTMHBI I/IfA JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTSAMM 3/J0POBbSI
OcBoeHue JUCHUIVIMHEI vijaMu ¢ OB3 ocyliecTB/isieTCs C UCIO/Ib30BaHHEM CpeJCTB 00yueHUs
00I1Iero 1 CrieriajbHOTrO Ha3HAUeHUs.
[Ipu o06yuyeHHWH CTYIE€HTOB C HapPymIeHUsIMH CJiyxa TIpeJ[yCMOTPEHO UCIOb30BaHUe
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3BYKOYCU/IMBAIOLLled anmnaparypbl, MYJbTUMEIUMHBIX CPEACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipveMa/miepesjaur yueOHoW MH(pOpMaIMK B AOCTYIHBIX (opMax Ajisi CTYAeHTOB C HapyIIeHUsIMU CJTyXxa,
MOOW/ILHOW CHCTeMBI OOyYeHUs [jisi CTY[JeHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOU
cucTeMbl. YueOHasi ayJUTOpPHs, B KOTOPOM 00yuaroTCsi CTyAeHThbl C HapyllleHWeM cjiyxXa, ob6opyaoBaHa
KOMIBIOTEPHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 3JeKTPOHHOW [OCKOW, MY/JIbTUMEOUNHON
CUCTEMOH.

[Tpu oOyueHMU CTYZ€EHTOB C HAPYWIEHHWAMH 3PeHHUSIMH TIPeyCMOTPEHO WCIIO0/b30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlalijia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTMUUTeel /1S y/la/IeHHOTO TPOCMOTpa.

[Tpu o0yuyeHHH CTYJEHTOB C HapylLIeHUSIMH ONOPHO-/BUraTe/JIbHOrO anmapara HCIo/Ib3yHTCS
aZlbTepHAaTHUBHBIE YCTPOMCTBa BBOJa MH(MOpPMAIMU U Apyrye TeXHUYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOU MHGbOpPMAaLIMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylLeHUsSMUA OTMOPHO-ABUraTebHOTO
arrapara, MOOUIbHOM CUCTeMbI 00yUeHHUs JJ1s1 JTEOZield C MHBAITHOCTBIO.

14. ®oHj OLeHOYHBIX CPeACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOUYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHHsl, HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIIETeHLIW TMpH TpOBeJeHUMN
TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

14.2 TpeooBaHus K (POHYy OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAHUYEHHBIMH BO3MO)KHOCTAMH
3/10POBbsI
[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Taﬁmma 14 - I[OHOIIHI/ITEJII)HBIE CpeaACTBA OLl€HUBAHUA /Il CTYJ€HTOB C UHBA/IN/THOCTBH0

Bu/ibI IOMO/THUTETIbHBIX OLIEHOUHBIX
CpefCTB

q)OpMBI KOHTDPOJIA U OLI€HKH

Kareropuu cTyzieHTOB
PUH CTYA pe3ysbTaTtoB 00yUeHust

TeCTBI, IMMCbMEHHBIe CaMOCTOATe/IbHbIe

C HapyuieHUsAMU [IperMylleCTBEHHO NMUCbMEHHas

ciyxa

paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PaOOThI

TIpOBepKa

C HapylieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TperMyI1iieCTBEHHO yCTHas TIpOBepKa
(MVHAUBUAYATBHO)

C HapyLieHUAMU
OTOpHO-
JIBUTaTeIbHOTO
amnmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosATe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIieMe TUIHHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/eHusl 3aflaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TIeyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/1IeEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUSI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBAJIMJHOCTBIO YBE/IMUYMBAECTCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCH AOCTYIIHasd d)opMa rnpegoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MMUCbMEHHO Ha Oymare;
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- Habop OTBETOB Ha KOMITBIOTEDE;

- HabOp OTBETOB C MCIIO/Tb30BaHUEM YC/IyT aCCUCTEHTa;

- Tripe/iCTaB/eHre OTBETOB YCTHO.

[porienypa oljeHWBaHUSI pe3y/bTaTOB OOyUeHWs] WHBAIUOB 0 AWUCLUIUIMHE TpeJyCMaTpHUBaeT
npefiocTaB/ieHue UHGopMalvy B (hopMax, aJjlallTHPOBaHHbIX K OTPaHUYEHUsIM UX 3[J0POBbsI U BOCTIPUSITUS
vHdOopMaluu:

Jins M1 ¢ HapylIeHUsIMHM 3peHuUs:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B MevaTHou (opMe yBelMYeHHbIM IPUGTOM.

Jins ui ¢ HapylIeHUsIMM cJTyXa:

- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B IleyaTHOU (hopme.

Jins i1y ¢ HapylIeHUsIMHM OMOPHO-JABHUIaTe/IbHOI0 anmnapara:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B IleyaTHOU (opme.

[Tpu HeoOXoAMMOCTH /17151 00YYArOLUXCSI C MHBAIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJIBKO 3TArloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MertpoJiorus, CTaHjapTU3anUsa U TeXHUYeCKUe U3MepeHust

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uns): KBaHTOBasi 1 onTHYeCKas 3/1IeKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2014 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
[1K-9 TOTOBHOCTBIO OPTraHU30BLIBATh L o/mKeH 3HaTh OCHOBBI METPOJIOTUU U
MeTpOJIoTHUeCKoe obecrieyeHre MPOM3BO/ICTBA | TEXHUUECKUX U3MepeHuil Ipy pa3paboTke
MaTepHrasioB Y U3/ie/Iii 3/IEKTPOHHOU TeXHUKU |1 TIPOW3BO/CTBE 31eKTPOHHBIX CPE/ICTB.;
[1IK-7 TOTOBHOCTBIO OCYILeCTB/IATE KOHTPOJ/Ib HOIKeH yMETD NPOBOAMTE TEXHHUUECKe
COOTBETCTBUS pa3pabaTbiBaeMbIX MPOEKTOB U H3MEDEHNS (PHSHIECKHX BEHH;
TeXHUYEeCKOU JJOKYMEeHTal|U1 CTaHJapTaM, HOIKeH BlafieTh HaBbIKAMH
TEXHUYECKHM YCTOBUSIM 1 PYTHM 9KCIIePUMEHTAJILHOIO OTpe/ieieHUs!
HOPMATUBHBIM [JOKyMEHTaM XapaKTepUCTUK U NlapamMeTpOB pa3/InuHbIX
3/IeKTPOHHBIX TIPUOOPOB, MeTOAAMU
OIIK-8 CIOCOOHOCTBIO UCIIOIb30BaTh HOPMATHBHEIE 06pabOTKM pe3y/IbTaToB U OLIeHKH
JIOKYMEHTBI B CBOeU [iesATe/IbHOCTH TIOTPELIHOCTH U3MepeHHil.;

OO1Me XapaKTepUCTHKH TI0Ka3aTeseld M KPUTePUEB OLIEHWUBAHUS KOMITeTEHIMM Ha BCEX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKU TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHIA T10 Taram

[Tokaszarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHue CKUMH MPaKTHUUYeCKUX YMEHHUM, | [IPOBOAMUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
TOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMO CTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
ypOBeHb) TpolLiecchl, obime NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/jau B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX ZJIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuyaemoii obsactu orpe/ie/ieHHBIX MPo0/ieM B | IPUCIIOCAb/TMBaeT CBOe
o06s1acTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM
YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saraeT OCHOBHBIMH PaboraeT nipu ripsiMmomM
0 (IoporoBbIi 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH
ypOBeHb) 7151 BBITIO/IHEHHS! TIPOCTBIX
3azau

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuus I1K-9
[TK-9: roTOBHOCTBIO OPraHU30BbIBaTH METPOJIOrMUecKoe obecrieueHre MPOU3BO/CTBAa MaTepHasioB
Y U37leJIUM 3/IEKTPOHHOU TeXHUKH.
st popmMHUpoOBaHUsl KOMITETEHL[UM HEOOXOAMMO OCYILeCTBUTh Psifi 3TanoB. DTamnbl JOPMUPOBaHUS
KOMITeTEHL|MM, TpUMeHsieMble /Ui 3TOr0 BHJbl 3aHATUA U HCIIOJb3yeMble CpeACTBa OLeHWBAHMS
npe/icTaB/eHbl B Tabsutle 3.
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Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UM U UCITO/Tb3yeMble CPeZICTBA OL€eHUBAHUS

obecrieueHust U
TeXHUYEeCKUX U3MepeHnH
TpH pa3paboTKe U
TIPOU3BO/CTBE
3/IEKTPOHHBIX CPEJICTB.

BeJIMUKH C L|eJIbI0
yCTaHOBJIEHUS
MIPUTOJHOCTH CPeJCTB
v3MepeHUs K
9KCI/TyaTalyu.

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue OCHOBBI METPOJIOTHH, MIPOBO/IUTh TEXHUYECKHE | HABbIKaMU MPOBEeHNs
3TaroB MeTPOJIOrMYeCKOro v3MepeHUs: PU3NUYeCKUX | IKCTIepUMEeHTaTbHbIX

HCMBITAaHUM, MeTOaMHU
00paboTKH pe3ybTaToB U
OLIEHKH TTOTPEITHOCTH
V3MepeHun

Buppbl 3aHATHI

* [IlpakTnueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuuy;

* CamocTrodTesbHas
pabora;

* IloaroroBka u caua
JK3aMeHa / 3aueTa;

 IlpakTuueckue
3aHSTHUS;

* JlabGopartopHble
3aHSATHUS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* TloaroroBka u caua
JK3aMeHa / 3ayeTa;

* JlaboparopHble
3aHATHS;

* (CamocTodTenbHas
paborta;

Wcnons3yemblie
CpeJCTBa
OLIeHUBaHUs

* KoHnTtposbHasi pabora;
* Ortyet no
naboparopHoii pabote;

* Onpoc Ha 3aHATHsX;

» KoHTposbHas pabora;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUsX;

e Ortuet o
nabopatopHoii pabore;
* OK3aMeH;

e DK3aMeH; e 3DK3aMeH;
dopMyIMpOBKa TMoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabsure 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagets
OtmyHO * AHa/M3UpyeT CBSI3U  + CB0oOOZIHO * CriocobeH pyKOBOAUTh

(BBICOKMI YPOBEHb)

MeXXIy pa3/InuyHbIMU
TTOHATHUAMU
MeTpPOJIOTUUe CKOTO
obecrieueHus u
TeXHUUeCKUX
V3MepeHul;;

* 3HaeT OCHOBHbIE
MeTO/Ibl U3MepeHuI
Pa3IUUHBIX PU3NUECKUX
BeJIMUMH U YCTPOMCTBO
COBPEMEeHHbBIX CPe/ICTB
V3MepeHusl. ;

* 3HaeT rnpasuia u
0CO0EeHHOCTHU
TMpOBe/IeHUs
9KCIepUMeHTaTbHbIX
WCMBITAHUH C 11eJIbI0
orpefeneHust
TIPUTOHOCTU CPEe/ICTB
v3MepeHus K
JKCIUTyaTaluHu. ;

TIPUMEHSIET METO/IbI
pelilieHus1 3a/ja4 B
He3HAKOMbIX CUTYyal[UsiX.;
*  ['pamoTHO BbIOMpaeT
MeTO/Ibl U CPeZiCTBa
Vi3MepeHUs [Ji/1s
9KCIIePUMEHTa/IbHbIX
UCTILITAaHUH,
CaMOCTOSATE/IbHO
TIPOBOJUT
V3MepUTe/TbHbIN
9KCTMEPHUMEHT. ;

* - Jlerko npumMeHsieT
YCBOEHHBIN Marepual, B
TOM UHCJIe /i1 peleHust
HETPUBUAJIbHBIX
M3MepUTe/IbHBIX 3a/1ay.;

MEXXIUCLITITMHAPHOM
KOMaH/I0H. ;

* YBepeHHO BlazieeT
HaBbIKaMU U3MepeHnH
pas3InYHbIX HU3NYeCKUX
BeJIMYMH, HaBbIKaMU
WICTIO/Tb30BaHUS CJIOXKHBIX
CpeJCTB U3MEpPEeHHst JJIs
TIpOBe/leHUsT
5KCTiepUMeHTaIbHbIX
UCIBLITAaHUN.

* ¥YBepeHHO
obpabarbiBaeT
pe3y/bTaThl NPSMBbIX,
KOCBEHHBIX U
MHOTOKPAaTHBIX
V3MepeHUH.;

Xoporiio (6a30BbIit
YPOBEHb)

e JloHUMaeT CBS3U

¢ o HpI/IMEHHET MeTO/bI

* Biageer HaBbIKaMU
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MeX/ly pa3-TMUHbIMU
TIOHSITUSIMU
MeTPOJIOTueCKOro
obecrieueHust U
TEeXHUUYECKUX
V3MepeHul;;

* Umeet npezscraBneHue
0 MeTo/laX W3MepeHUi
Pa3IMUHBIX (hH3UUeCKUX
Be/IMUMH U YCTPOWCTBe
COBpPEMEeHHbBIX CPeJiCTB
v3Mepe-HUsl. ;

* IlpencraBnser
TIpaBW/Ia ¥ 0COOEHHOCTH
TIPOBe/IeHUsT
9KCTIepUMeHTaIbHbIX
HCMBITAaHUH C 11eJIbI0
orpefie/ieHust
TIPUTOTHOCTH CPE/ICTB
V3MepeHUs K
JKCILTyaTalyu. ;

pellleHUs 3a/ia4 B
HEe3HaKOMBbIX CUTyaLUsIX.;
* « BriOWpaeT MeTOAIBI U
Cpe/iCTBa U3MepeHust AJIst
3KCIeprMeHTabHbIX
WCTILITaHUH, IPOBOJIUT
V3MepUTe/TbHbIN
5KCITePUMEHT. ;

* « [Ipumensier
TMOJTyUeHHbI YPOBEHb
3HaHWUM [1J151
NIPO/I0/DKEHUS U3yUeHUs]
JUCLMIIVHEI C Le/IbI0
TIOBBILLIEHUS
KBa/MM(pUKaLMK.;

M3MepeHUM pa3/IuuHbIX
(hr3UUeCKUX BeJIUUUH U
CTaH/IapTHBIMU
MeToZiaMu 00paboTKM
pe3y/bTaToB M3MepeHMUil.;
* Omnepupyer
vHdopmMaLeit us3
CTaH/apTOB U IPyrou
HOPMAaTHUBHOU
JIOKYMeHTaL1u /151
MpOBe/IeHusT
9KCTiepUMeHTaIbHbIX
WCTIBLITAaHUH ;

YnoBneTBopUTeTbH
0 (1oporoBbIv
YPOBEHb)

* 3HaeT OCHOBHbIE
TIOHSITHUS

MeTPOJIOrue CKOro
obecrieueHust U
TEeXHUUYECKUX
V3MepeHUH. ;

* TloHumaet TpebOBaHUs
HOpPMAaTHUBHBIX
JOKYMEHTOB K 00BEKTY
H3MepeHUi.;

* IIpexncrasisier cBOU
JeficTBUS MpU
BBITIOJTHEHUU HW3MepeHU
0 yTBEPKJeHHO!
MeTO/UKe. ;

* 3HaeT OCHOBHbIE
TIOHSITUS
MeTPOJIOTuUeCKOro
obecrieueHust U
TeXHUYECKUX
V3MepeHUH. ;
 [ToHumaeT TpeGoBaHUs
HOPMAaTUBHBIX
JOKYMEHTOB K 00BEKTY
M3MepeHuUH.;

* [IlpexcrassieT cBOU
JleficTBUS MpU
BBITIOJTHEHUN W3MepeHU
T0 yTBEP)KAEeHHOMN
MeTO/IUKe.;

* [IprmeHsieT HaBbIKH
TIpOBeJieHUs] U3MepeHui
Pas/IMYHBIMU CpeCTBAaMU
W3MepeHuUs Mpu
5KCIIePUMeHTa/IbHbIX
WCIbITaHUSX,
obpabareiBaeT
pe3y/ibTaThl U3MepeHU B
COOTBETCTBUU C
MeTO/JUKaMH
BbITIOJIHEHUS
V3MepeHUH.;

TeXHUUECKOW [JOKyMeHTallid CTaHZapTam,

AOKYMEHTaM.

2.2 Komnerennusa ITK-7
[TK-7: TOTOBHOCTBIO OCYIIECTB/STH KOHTPOJIb COOTBETCTBHUSI pa3pabaThiBaeMbIX IPOEKTOB U

TEXHUUECKUM YyCJIOBUAM W [APYTMM HOPMAdTHBHBIM

st hopMUpOBaHUsT KOMITeTEHIIUK HEOOX0JUMO OCYIIIeCTBUTh Psifi ITAroB. DTarbl (HOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bI 3aHATUM M UCIOJb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
OPMHUPOBaHUs1 KOMIETEHLIMU U UCTIO/b3yeMble CpeiCTBa OLIeHUBAHUsI

Tabmuija 5 — Oraribl

ompe/ieneHust
CTaHJApTHU3alvK. BUJbI U
0Cc00EHHOCTH MPUMEHEHHSsT
CTaHJAPTOB U

TEXHUUE CKUX

ripu pa3paboTKe MPOEKTOB
Y TeXHUUYeCKOH
JIOKYMeHTAI[\H, TTPU
TIPOBEZIeHUH KOHTPOJIS
COOTBETCTBUSI IPOEKTOB U

CocraB 3HaThb YmeTb Bnanets
Copeprxkanve L1e/T1, IPUHLIUTIBI, WCII0/Ib30BaTh HaBbIKAMU MPOBeIeHUs
3TaroB OCHOBHBIE TOHSITUS U TeopeTUuecKue 3HaHUsI CPaBHUTEILHOTO aHaIu3a

Y KOHTPOJISI COOTBETCTBUS
pa3pabaTbIBaeMbIX
TEXHUUECKUX PEIeHUH C
HOPMaTHBHBIMU
JIOKyMeHTaMH.
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pEersaMeHToB B
ripoeccroHanbHOM
JesITe/IbHOCTH. TIPUHLIUTIBI
Y TpaBU/Ia
OCYIIeCTB/IEHUS] KOHTPOJIS
COOTBETCTBUS
pa3pabaTbiBaeMbIX
TIPOEKTOB U TEXHUYECKOU
JOKyMEHTaL[UH
HOPMAaTUBHBIM
JIOKyMEeHTaM.

TeXHUYeCKOH
JIOKyMeHTaI[UH
TpebOBaHUAM CTAH/]aPTOB
Y TEXHUUECKUX
peryiaMeHTOB.

Buapbl 3aHaTHM

* [IlpakTnueckue
3aHSTUS;

* JlaboparopHbie
3aHATUS;

* Jlekumuuy;

¢ CamocTosiTesbHast
pabora;

* IloaroroBka u ciaua
JK3aMeHa / 3aueTa;

 [IlpakTuueckue
3aHSTHUS;

* JlabopaTopHbie
3aHSATUS;

* Jlekumu;

* CamocrosTenbHas
pabora;

* TloaroroBka u caua
JK3aMeHa / 3aueTa;

* JlaboparopHble
3aHSATHS;

* (CamocTosiTenbHast
pabora;

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
* Otyet no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHsX;

» KoHTposbHas pabora;
* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUsX;

* Otyet no
nabopatopHoii pabore;
* DK3aMeH;

e OK3aMeH; * DK3aMeH;
@dopMmy/nMpoBKa IOKasaTesed M KpUTepUeB OLeHWBAHWS [JaHHOW KOMITeTEeHL|MM IIpuBe/leHa B
Tabmmie 6.
Tabmuja 6 — [Toka3aresu v KpUTepUU OLIeHUBAaHKSI KOMITeTEHL[MM Ha dTarax
CocraB 3HaThb YMmeTb Bnagets
OminuHo * 3HaeT OCHOBBI * CpobOoano nipumensier | * CriocobeH pyKOBOIUTh

(BBICOKMI YPOBEHb)

CTaHJapTHU3aIWY,
aHa/IM3MpyeT CBSI3U
MEXY Pa3/TNYHbIMU
pa3zenaMu U MOHATHUSMHU
CTaHJApTHU3aIWH.;

* OO60CHOBBLIBaeT BEIOOP
HOPMAaTHUBHOTO
JOKYMEHTa,
HEeoOX0[UMOT0 J1/1st
pellieHus TToCTaB/IeHHOU
3a/lau¥l TIePBUYHOTO
KOHTDOJISI COOTBETCTBUSI
pa3pabaTbiBaeMbIX
TIPOEKTOB U TeXHUYe CKOU
JOKYMEeHTal[|uH
HOPMAaTUBHBIM
JOKyMeHTaM. ;

* 3HaeT OCHOBHbIE
HalMOHAJTbHbIE U
MEXKyHapOJHbIe
CTaHZAPTHI U

MeTOZbI pelleHus 3a/1a4 B
HEe3HaKOMBIX CUTYyallUsIX.;
* I'pamoTHO BbIOMpaAET
HOpMaTUBHbIE
JOKYMEHTBI /1151 pelleHus]
[0CTaTOYHO CJI0XKHBIX
ripocecCcroHaIbHbIX
3a/ja4y, CaMOCTOSATE/IbHO
IIJIAaHUPYET,
OpraHu30BbIBaeT 1
NIPOBOJUT IepBUYHbBIN
KOHTPOJIb COOTBETCTBUS
TIPOEKTOB U TeXHUUECKOU
JOKyMeHTaLuu
TpeboBaHUSIM
CTaHJApTOB U
TeXHUYECKUX
peraMeHTOB. ;

* Jlerko mpuMeHsieT
YCBOEHHBIN Marepuall, B
TOM UMCJIe /IJIS1 pellieHUs]

MEeXIUCLUTIIMHADHOW
KOMaH/[0M. ;

* CBoOogHO Bajeet
pa3HBIMH CIIocobamMu
Tripe/iCTaB/eHuUs
vH(opmaluu B
HOPMaTUBHbBIX
JIOKyMeHTax.;

* YBepeHHO BJafieeT
HaBbIKaMU TIePBUYHOTO
KOHTDOJISI COOTBETCTBUSI
TPOEKTOB U TeXHUUeCKOM
JIOKyMeHTaLuu
TpeboBaHUSIM
CTaHJ]APTOB U
TeXHAYEeCKUX
peryiaMeHTOB.;

* CBo0opHO oriepupyeT
vHpopmalueii 13
CTaH/apTOB U IPyron
HOPMAaTHUBHOU
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TeXHUYeCKHe
peryiaMeHThbI B
ripoeccroHabHOM
JesiITe/IbHOCTH.

HEeTPDUBHAJ/IBHBIX 3a/idy. ;

JIOKyMeHTaL[|H.
* Haxomut u
aprymMeHTHpYyeT
PaCXOXKAeHuUs
TeXHHUUeCKOU
JIOKyMeHTal[|iH C
TpeboBaHUSIMU
CTaH/]apTOB, TIpe/ijlaraeT
Crocobbl ycTpaHeHust
HECOOTBETCTBUSL.;

Xoportio (6a30BbIit

¢ 3HaeT OCHOBEI

* OOGO0OCHOBAHHO

* BnazneeT HaBbIKaMH

0 HOPMAaTHUBHbBIX
JIOKyMeHTax I0
CTaHZapTU3al[u1 U UX
TIpPUMeHEeHNY;

YPOBEHb) CTaHJapTH3aluy, BbIOMpaeT HOpMaTHBHBIE | PAOOTHI CO CTaHAAPTAMH
TIOHUMAEeT CBA3U MeXIy JOKYMEHThI [IJI pellleHus | TIPU OCYLLeCTB/IeHUH
pasIUuYHbIMU pa3fesiaMd | THUIIOBBIX 3a/au [IEPBUYHOI'0 KOHTPOJIS
Y TIOHATUSIMU TepBUYHOTO KOHTPOJIA COOTBETCTBUAL.;
CTaHZapTHU3aLUu. ; COOTBETCTBUSA IIPOECKTOB * Omnepupyet
* Onpepesnsiet 1 TEXHUYECKOU uHbopmarpei us
HOPMAaTHBHBIN I0KyMeHT, | JAOKyMeHTaluu CTaH/apTOB U JIpPyrou
HeoOXOAUMBIH /17151 Tpe6oBaHUAM HOPMAaTHUBHOU
pellieHus ToCTaBIeHHOU CTaHAapTOB U JOKyMeHTal\u.;
3aauy; TeXHHUYeCKUux e Haxo JIUT
* OnwuceiBaeT obacTu perylaMeHTOB. ; HeCOOTBETCTBUSA
npyuMeHeHwus pasmuubbix | ¢ CaMoCTosTenbHO TeXHUYeCKOU
BUJOB HOPMaTUBHBIX NPOBOJUT KOHTPOJIb JOKyMeHTaLuu
JIOKYMEHTOB.; COOTBETCTBUA TpeboBaHUAM

pa3pa6aTbIBaEMOI71 CTaHZapTOB IpH
arrapaTypsl U ee pelleHur TUTTOBbIX
JOKyMeHTaLUuu 3ajau.;
nipoeccroHabHBIM

CTaHzJapTam;

* [TIpumeHser

TM0Jly4eHHbI YPOBEHb

3HAHUU J7151

TPOAOJIKeHUs U3YUYeHUs

JUCLATUIVHEL C LIeJ/IbI0

TOBBILLIEHUS

KBa/TU(PUKALWU.;

Y0BNeTBOPUTENBH | ¢ 3HAaeT OCHOBBI * Ymeet npu * Biazeer HaBbIKaMU

0 (TTOpOroBEIi CTaHJapTHU3aLUu.; TIPOBeZIeHNH TTIEPBUYHOTO | PAabOTHI CO CTaHAapTaMH.;

ypOBEHb) e VimeeT rpencTas/ieHue KOHTPOJII COOTBETCTBUSA 4 OHepI/IpyeT

T0Ka3aTb COOTBETCTBHE
b0 HECOOTBETCTBHE
TIPOEKTOB, TEXHUUECKOU
JIOKyMeHTal[|UH
TpeboBaHUSIM
CTaHJAPTOB U

TeXHUYE CKMX
peryaMeHTOB TPy
PEIIIeHUH TIPOCTBIX

3a/1au.;

vHpopmalueii 13
CTaH/apTOB U IPyron
HOPMAaTHUBHOU
JIOKyMeHTaL[\uU T1pU
TpOBeJIeHUH ITePBUYHOTO
KOHTDOJISI COOTBETCTBHUSL.

2.3 Komnerenuusa OITK-8
OITK-8: crioco6HOCTBIO UCTIONMB30BaTh HOPMAaTHUBHBIE TOKYMEHTHI B CBO€eH ZesITe/TbHOCTH.
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st boOpMUpOBaHKS KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAMOB. DTarbl GOpMUPOBaHHUs
KOMIETEHLIUM, TMPUMEHsieMble JJIss 5TOr0 BHUbI 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 7.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 7 — Orarbl

* [loaroroBka u czaua
5K3aMeHa / 3a4eTa;

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue OCHOBBI METPOJIOTHYe- TIPUMEHSITh HOPMAaTHUBHbBIE | Pa3HBIMU CIIOCOOaMU
3TaroB CKOro obecrieueHus, CTaH- | I0KYMEeHTHI B CBOEH Trpe/iCTaB/IeHNs

JlapTu3aluu 1 JlesATe/IbHOCTH. vHbopMalu B
ceptudurKauuu HOPMaTHBHBIX
JIOKyMeHTax.

Buibl 3aHsaTHI ¢ [IpakTrueckue * [IpakTuueckue * JlaboparopHbie
3aHATUS; 3aHATUS; 3aHATHS;
 JlaboparopHbie  JlabopartopHble * CamocTosiTe/bHas
3aHATHUS; 3aHATHS; pabora;

* Jlekuuy; * Jlekuuuy;
* CamocTodTenbHast * CamocrTosiTe/ibHast
pabora; pabora;

* TlogroroBka u ciaua
5K3aMeHa / 3aUeTa;

Ucronb3yembie
cpefcTBa
OLleHUBaHUs

* KoHtposbHast paboTa;
* Oruer 1o
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;

* KourposnbHast pabota;
* Ortuer no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSAX;

* Otyet no
naboparopHoii pabore;
* DK3aMeH;

e OK3aMe€H; * OK3aMeH;
@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHWS [aHHOM KOMITeTeHLIMM T[pHBeJleHa B
Tabmumie 8.
Tabmuiia 8 — IToka3aTe/id M KpUTEPHM OL[eHMBAHMsI KOMIIETeHI[MH Ha JTarnax
Cocras 3HaTb Y™metb Bnagets
OminuHo * AHanu3upyeT CBSI3U * CBobogHo nipumensier | * CriocobeH pyKOBOIUTh

(BBICOKMI YPOBEHbD)

MeX/y pa3/uyHbIMU
paszenaMu U MOHATHUSIMHU
MeTPOJIOTUH,
CTaHJApTU3aLUU U
cepTU(UKaLIUK.;

* OO6ocHOBbIBaeT BEIOOP
HOpPMaTUBHOI'O
JIOKyMeHTa,
HeoOX0o[UMOro J1/1st
pelleHust MOCTaBIeHHOU
3a/jauul.;

* 3HaeT OCHOBHbIE
Hal[MOHAJIbHbIE U
MeXXyHapOo/JHble
CTaH/apThl U
TeXHUYeCKHe
peryiaMeHThI B 00/1aCTH
nipocheccroHaNbHOM
JlesITeIbHOCTY;

MeTO/Ibl pelleHust 3a/iay B
HEe3HaKOMBbIX CHUTYaLUsIX.;
* I'pamoTHO BbIOMpaeT
HOpMaTVBHbIE
JOKYMEHTBI [IJIS1 peLleHus
[,0CTaTOUHO CJIOXKHBIX
npogeCCUOHA/IBHBIX
3ajad. ;

e Jlerko npuMeHsieT
YCBOEHHBIN Marepuasl, B
TOM UMCJIe /IJIS1 pellieHUs]
HeTPUBUAJIbHBIX 3a/au.;

MEeXIUCLUTIIMHAPHOW
KOMaH/[0M. ;

* CBobogHo Bajeet
Pa3HBIMU CII0OCOOaMU
rpe/iCTaBIeHUs
vHopMalmy B
HOPMaTUBHBIX
JIOKyMeHTax.;

* CBoboHO oriepupyeT
vHopmMaLeit u3
CTaH/IapTOB U JIPyror
HOPMaTUBHOM
JIOKYMEeHTaL[1H.;

Xoporiio (6a30BbIit
YPOBEHD)

e 3HaeT OCHOBEI
MEeTpOJIOTHY€eCKOT0

* O0O0OCHOBaHHO
BbIOMpaeT HOpMaTHBHbIE

* Biageer pa3HbIMU
cnocobamu
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obecrieueHus, JOKYMEHTBI JIJIs pellieH!s] | TIpeJjCTaBIeHus
CTaHJApTU3aLUU U THUIOBBIX 3a/au.; vHopmMaLru B
cepTUdUKaLY;  IIpumeHsieT MeTOABI HOPMaTUBHbIX
* TloHuMaer cBs3U perieHus 3a7a4 B JOKyMeHTax.;

MEXAYy pa3/IMUHbIMU
pa3ge/niaMHi ¥ IIOHATUAMNA

HE3HAaKOMbIX CUTYyaLUsX.;
* TIpumeHser

* Omnepupyer
vHpopmalueii 13

MeTpPOJIOTUUEe CKOTO TM0JlyYeHHbI YPOBEHb CTaH/JapTOB U JPyroi
obecrieueHus], ; 3HaHWI /IS HOPMaTHBHOM
* Ormpepensier TIPO/IO/DKEeHUS 3yueHus1 | [JOKYMEHTAlUH.;

HOPMaTUBHBIN JJOKYMEHT,
HEeoOXOUMBIH /17151
pellieHus ToCTaBIeHHOU
3a/lauu;

* OnwuceiBaeT obsacTu
TIPUMEHEeHHUsT Pa3/TMUHbIX
BHU/IOB HOPMaTUBHBIX

JMUCLIATITUHEI C T1eJTbI0
TIOBBIIIIEHUST
KBa/TM(PUKALIUH.;

JIOKYMEHTOB.;
YI0oB/IE€TBOPUTEIEH | * 3HAeT OCHOBBI * YmeeT BbIOUpAThH * Bnazeer HaBbIKaMu
0 (TIOpOroBEIi MeTPOJIOTUue CKOT0o HOpMAaTHBHbIE paboThl C HOPMAaTUBHLIMU
YPOBEHb) obecrieueHus, JIOKYMEHTBI /1Sl pellleHus1 | I0KyMeHTaMHU.;
CTaH/apTU3aLuu U TUIOBBIX 3a/1ay.; * Omnepupyet
cepTudUKalvu;; * YMeeT Ce/10BaTh vHbopMalueit u3
* NwmeeT noHsiTHE O TI0JIOXKEHUSIM, HOpMaTUBHOM
HOPMaTUBHBIX HarvCaHHbIM B JIOKyMeHTaLl1H. ;
JIOKYMeHTax 1 ux HOPMAaTUBHBIX
TIpUMeHeHNY; JIOKyMeHTax;

AedaTe/JIbHOCTH,

XapaKTepU3yIOILIUX 3Tarlbl

3 TunoBble KOHTPO/IbHBIE 3a/JaHUSA
st peanu3aniuM BbIIIeNIepeUNCIeHHbIX 3a/iau 00y4YeHUs! UCIIO/b3YHTCS TUIOBble KOHTPOJIbHbIE
3a/laHUsI WK WHble MaTepHasbl, HeoOXoAUMble AJisi OLeHKM 3HaHWM, YMEHHH, HaBbIKOB M (W/IM) OIIbITa

oOpa3oBaTe/IbHOM MPOrpaMMBbl, B CJIeYIOIIEM COCTABe.

3.1 Tembl OIPOCOB Ha 3aHATHUAX
— OcCHOBHBIE TOHATHSL, TEPMUHBI U OmpejeneHus: MeTpojorud. Cucrtema eauHUL] (HU3UUeCKUX

(l)OpMI/IpOBaHI/IH KOMI'IETEHL[I/II\/JI B TIIpomecce OCBO€HHA

BemmurH (PB). Knaccudukaiu BU0B u3MepeHul, MeToJoB U cpeAcTB usmepenuit (CH). OcHoBHbIe
MeTposioruueckue — xapakrepuctuku CW. OcHoBbl Teopuu mnorpeluHocted.  Kiaccudukaus
norpertHocTeld. CrcTeMaThyecKye U CTydaiiHble TIOTPeLIHOCTH, UX 0COOeHHOCTH.

— [IlpaBuna cymmypoBaHusi mnorpemiHocTed. [IpaBuia mpefcTaBieHHsi pe3y/bTaTa HW3MepeHusl.
O6paboTka pe3y/bTaTOB MPSIMBIX OJHOKPATHBIX TEXHWYeCKWX u3MepeHHi. HopMupoBaHHe OCHOBHOUW U
JOTIONTHUTE bHOM TiorpernrHocTeld CY. ObpaboTka pe3y/ibTaToB MHOTOKPATHBIX PABHOTOUHBIX M3MepeHHH.
VpeHTrduKaLys 3aKk0Ha pacripeZiesieHNst ONbITHBIX JaHHbIX. KpuTtepuii [TnpcoHa. YcTpaHeHre POMaxoB.
O6paboTKa pe3y/bTaTOB KOCBEHHBIX U3MEPEHHA.

— Tlonsitue wmetponoruueckoro obecrieueHuss (MO). TloHsiTUe «eQUHCTBO UW3MepeHUi».
OcHOBHBIE TI0/10)KeHusT 3aKoHa PD «O6 obecrieueHny eqrHCTBa U3MepeHui». Cdepbl roCcynapCcTBEHHOTO
perynvpoBaHusi o0ecriedeHusi eauHCTBa u3MepeHudd (I'POEU). O6s3aresibHble TpeboBaHHSI K
V3MepeHUsM, CPe[CTBaM M3MepeHMH, MeTOJVKaM BbINIOJIHeHUs1 u3MepeHud, eanHunam ®B. dopwmsl
I'POEN. Cucrema Bocnpou3BesieHus: earHul] @B u nepegaun Mx pa3mepa BceM Cpe/iCTBaM U3MepeHUid.
OTasnoHbl, BUABI 3TanoHOB. IloBepka u kanmbpoBka CU. IloBepouHble CxeMbl U METOAWKU TIOBEPKH.
[ocynapcTBeHHBIVM METPOIOrUueCKUA HaZi30pP.

— OcHoBHbIe TM0/10)KeHUs1 3aKOHa PP «O TexHUYeCKOM peryJivpoBaHUmM». TexHuyeckue
pernamenTel. HayuHble, rpaBoBble, OpraHv3aljuOHHbIe OCHOBBI CTaHfapTU3auyi. OCHOBHbIe MOHATUS U
orpeziesieHUst B 00JIaCTH CTaHAApTH3aliy. Buael ¥ MeToApl CTaHAApTH3ali. Buabl HOPMaTHMBHBIX
JIOKYMEHTOB T10 CTaHJapTU3aluu. [ocyapcTBeHHbIN KOHTPOJIb M Ha/30p 3a cobofeHreM TpeOoBaHM
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HOPMAaTHBHBIX JOKyMeHTOB. MexxayHapoaHas craszaptysanys. OrnpesiesieHre MOHATUS «IIOATBep K eHre
cooTBeTCTBUs». Obsi3aTesibHOe U J0OPOBOMBbHOE TIOATBEP)KJeHWe COOTBeTCTBUs. OCHOBHBbIE 1€/ U
00bekTbl ceprudmKaumu. CucTeMbl U CXeMbl cepruduKauuu. [IpaBuna ¥ TIOPSJOK TIPOBeJeHHs
cepTU(UKaLIUN.

— OO06o00111eHHBIE CTPYKTYpHBIE CXeMbl W3MepPUTe/bHBIX TNPUOOPOB. I[IPpUHLIUIBI TIOCTPOEHUs
uudpoBbix CU. MeTtoabl M cpefcTBa U3MepeHMsl HamNpsDKeHWs, TOKA W MOLJHOCTH. V3MepeHue
napameTpoB 1lerniedi. MccimenoBanue ¢dopmbl curHana. Ocuumiorpadguueckve usMepeHusi. V3mepeHue
YaCTOThl, THTEPBAJ/IOB BpeMeHH U (pa30Boro cBura. [laTuvku.

3.2 DK3aMeHaLOHHbIe BOIIPOCHI

— 1. Knaccudukauusi BUI0B u3MepeHui. 2. MeTozabl M3MepeHui (U3NUeCcKuX BeIUUuH. 3.
Knaccudukams cpencts usmepenuii (CU). Xapakrtepuctrku CU. 4. Knaccrdukaiys norpemHocTei. 5.
CucTteMaThuecKye TIOTPeIIHOCTH, OOHapy)keHWe, MeToAbl MCKMoueHusi. 6. CiyualiHble TOTPeITHOCTH.
3aKkOHBl pacrpefie/ieHusl, TO4YeuHble OLeHKA. 7. OLeHKM UWCIOBBIX XapaKTepUCTUK CIy4YauHbIX
niorpeitHocTeii. OmpefiesieHUMe TpaHUL] [JOBEPUTE/IbHOIO WHTEepBaja C/y4aliHbIX TOTpeIIHoCTel. 8.
[TorpemiHoCTH CpeACTB u3MepeHWM, ux HopMmupoBaHue. Kiaccel TouHoctn CU. 9. Pesynsrar u
TIOTPEIITHOCTU  KOCBeHHbIX u3MepeHuil. 10. OO6paboTka pe3ynbTaTOB TMpPSIMBIX MHOTOKPaTHBIX
paBHOTOYHBIX u3MepeHui. 11. IlpaBuna CyMMHpOBaHHS TIOIPELIHOCTeH (HEUCK/IOYeHHble OCTaTKu
CUCTeMaTHUeCKUX MOrPelIHOCTel, Clly4yaiiHble MOrPelHOCTH U uX coyetanue). 12. [IpaBuia oKpyrieHus
TIOTPElIHOCTY U 3alvCu pesysbTara u3MepeHus. PopMbl IIpej-CTaB/IeHUs] Pe3y/bTaTOB U3MEpPEeHUN C
yuetom TiorpemtHocTeil. 13. OGecrieyeHre eAMHCTBA M TOYHOCTU U3MepeHMl. OCHOBHBIE TIOTIOXKEHUS
3akoHa P® «O6 obecrnieueHny eAWHCTBA W3MepeHWi». 14. TocymapcTBeHHasi cucTeMa oObecCrieueHwUst
equHcTBa u3Mmepenuit (I'CU). 15. Tlonstue wmetponorudeckoro obecrieuenuss (MO). TIpaBoBble,
OpraHv3alioHHbIe, HayuHble W TexHuueckue ocHOBbI MO. 16. Bugbl u cogepkanue pabor mo MO.
@OyHKUMU (efiepasbHOTO areHTCTBa M0 MeTPOJIOTMH, CTaHAapTU3aLuu 1 ceptudukanuu (Poccrangapra).
17. TocyzmapcTBeHHBIN MeTpPOJOTHYeCKU KOHTpOsb. 18. ATTecrarjusi, TioBepKa M KalnOpPOBKa CpefCTB
n3mepeHud. 19. OtanoHbl U 1oBepouHble cxembl 20. Llesd v NpUHLMIIBI cTaHAapTU3aumu. 21. Buasl u
MeTozbl CTaHjapTu3anuu. 22. Kareropuu v Bubl cTaHzapToB 23. TexHUYecKue W OpraHv3aliOHHbIe
OCHOBBI, 1Ie/Id W 3afiaud ceprtudukaimu. 24. Buzsl ceptudukanuu. OcobeHHOCTH cepTU(UKALUU
CJIOKHBIX TeXHHUeCKux cucteM. 25. Cxembl ceptudukanuu 26. IIeKTpPO-MeXaHHYeCKre TPHOOpPbI
HerocpeJcTBeHHOro orcuerta. OOIye uepThl, TIPeMMYIlecTBa U HeAOCTaTKu 27. Buabl n3MepsieMbIX
HanpspkeHUM. Mx B3anMocCBs3b. 28. KommeHcaTop MOCTOSHHOIO TOKa. 29. ODNeKTPOHHbIe aHa/oroBble
BoJIbTMETpBI. OOlIMe cxembl, rpenMyllecTBa U HegocTtatku. 30. [[eTeKTop aMIUIMTYJHOTO 3HAueHHs C
3aKpbITBIM  BXOZioM. 31. VHTerpanbHbld [E€TEKTOpP aMIUVIMTYZHOro 3HaueHus. 32. [lerekrtop

CpeJHeKBa/ipaTuueCcKoro 3HaUeHUsl. 33. [Hetekrop CpeJHeBbIIPSIM/IEHHOTO 3HaYeHUsl.
TepmoaniekTpuueckoe mpeoOpa3oBaHue CpeJHeKBaJpaThyeckoro 3HaueHus. 34. OOmme cBeleHUs O
LM(POBLIX BOJIBTMETPAX — TUIIOBble CTPYKTYpbl, NperMyllleCTBAa U HeJOCTAaTKW, TUIIOBOM KJacc

ToyHOoCTU. 35. LludpoBoii BonbTMeTp MopaspsiiHOro ypaBHoBelnrBaHus 36. LlndpoBoil BosbTMETp C
BpeMsI-UMITY/IbCHBIM Tipeobpa3oBanueM 37. LludpoBoli BosbTMETp C JBOWHBIM HMHTErpyupoBaHueM 38.
LIndpo-ananoroseiii mpeodbpasoBarens 39. AHanoroBo-1y¢poBoii mpeobpas3oBaresib MOCIeA0BATETHEHOTO
pevictBusi 40. AHanoroBo-IudpoBoii mpeoOpa3oBaresb TMapasulefbHOTO JeiictBusi 41. AHanororo-
1mdpoBoii mpeobpa3zoBaTeslb KOMOMHUPOBAHHOTO JeicTBus 42. M3Mepenue Toka. 43. Obime cBefeHUs
06 octuiorpadax — KmaccuuKkaiusi, TUTIOBble MeTPOJIOrMYecKre XapaKTepUCTHKHU, MpUMeHeHue. 44.
CTpyKTypa yHHBepcanbHOro ocrusuiorpaga. 45. CKopocTHbIe U CTPOOOCKOTTUecKue ocrusiorpadsl. 46.
LludpoBrle ¥ KoMOUHMpOBaHHble ocuusiorpadel. 47. IIpubopbl AuckpeTHoro cueta. OCHOBHBIE
MeTpoJIoTHUeCKre XapakTepucTukH. Obsmactu npumeHenus. 48. Vi3mepeHre aKTMBHBIX COTIPOTHB/IEHUN
KOCBEHHbIM MeTo/[oM. 49. VI3MepeHre aKTUBHBIX CONPOTHBIEHUM MOCTOBbIM MeToZoM. 50. M3MepeHue
PeakTUBHBIX I1apaMeTpPOB pe30HaHCHBIM MeToAOM. 51. V3MepeHHe peakTHMBHBIX [apamMeTpOB MeETOZO0M
JVICKPeTHOI'O cyeTa.

3.3 TeMbI KOHTPO/IBHBIX PadoT
— 1). TorpemHocTy cpeactB wu3MepeHuid. 2). CiyuaiiHble morpemHocTd 3). O6paboTka
pe3y/IbTaTOB MHOTOKPATHBIX PaBHOTOUHBIX M3MepeHUH. 4). O6paboTKa KOCBEHHBIX M3MEpEeHUH.

3.4 Tembl /1a0OpaTOPHBIX PadoT
— TIpriMeHeHue 3/IEKTPOHHOTO OCHU/UIOrpada AJIs UCC/Ie[OBAHUS 3/IEKTPUUECKUX CUTHATIOB.
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— l3mepeHue CONPOTUB/IEHUN Ha TOCTOSTHHOM TOKe.
— WccenenoBanue BOBTMETpPA C BpeMsi-MMITY/IbCHBIM TTpeo0pa3oBaHueM
— IloBepka cpesCcTB M3MepeHUH

4 MeTopnuecke MaTepuaJibl
Insi obecrieueHusi mporiecca oOyueHHst U pellieHusT 3afau 00y4yeHUsi UCIIONb3YIOTCS CIeAyIoIe
MaTepuarbl:
— MeTOAUuYecKre Marepuasbl, OrMpefessitolie TMpOoLefypbl OLIEHWBaHUSl 3HAHWM, YMeHUH,
HaBBIKOB U (WIM) OMbITa [AeSATeTbHOCTU, XapaKTePU3YIOL[UX 3Tarbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii TporpaMmel.

4.1. OcHoBHas UTeparypa
1. IHummape B.FO. TexHuueckue wu3MepeHUsi W TpuOOpLI: yueOHMK [y By30oB /B.FO.
[Tummapes. - M.: Akagemus, 2010. - 384 c. : wi. (Hammune B 6ubmoreke TYCYP - 11 3K3.)
2. Oruanko B.®. MeTtposorus, cTaHAapTU3aius U cepTUdUKalusa: Yuebd. mocobue. — Tomck:
Tomckuii Me>KBY30BCKUM IIeHTP JUCTAaHLIMOHHOTO obpa3oBaHus, 2010. — 208c. (Hanmuuue B OubMMOTEKE
TYCYP - 22 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTypa

1. D3pacroB B.E., Cupopos FHO.K., Otuanko B.®. V3mepuTenbHasi TeXHUKA U JaTUMKU: YueOHOe
nocobue. — Tomck: TMLZO, 1999-178 c. (Hamuuue B 6ubmoreke TYCYP - 58 3k3.)

2. Oryanko B.®. Metposnorus, ctadaptu3anus u ceptudukanus: YdyebHoe nocobue. - Tomck:
TMLOO, 2010. - 208c. (Hamuuve B bubmoreke TYCYP - 24 3k3.)

3. Jleeumna E.C., Houukuii I1.B. Onekrpuueckue usMepeHHsi (GU3NYECKUX BeJTUUMH
(u3mepuTenbHble Tpeobpa3zoBares) — JI.: Dnekrpoaromusgatr, 1983.-320 c.. (Hasmuve B OMOIMOTEKe
TYCYP - 16 3k3.)

4. N3mepeHue syieKTprueCKUX 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. (Hammuue B 6ubnvioreke TYCYP - 3
9K3.)

6. CormpsbkeHre JaTUMKOB U YCTPOMCTB BBOJA AaHHBIX C KoMmIbioTepamu IBM PC: [lep. c aHr. /
ITox pex. Y. TomkuHca, k. ¥a6crepa — M.: Mup, 1992. — 589 c. (Hamuune B 6ubnuoreke TYCYP - 5
9K3.)

7. Mertponorusi, CTaHAAPTH3aLWMs, CepTU(GUKALIS U 3/IeKTPOM3MepHUTe/bHas TeXHUKa: YuebHoe
nocobue/ K.K. Kum, I"H. Auucumos, B.FO. bapbaposuuy, b.51. JluteuHoB. — CIIb.: ITutep, 2006. — 368 c.:
w1 (Hamuue B 6ubmioreke TYCYP - 50 3k3.)

4.3. Obsa3aTebHBIE YUe0OHO-MeTOHYeCKHe Moco0ust
1. Otuamko B.®. YueGHO-MeTOgUUeCKHH KOMILIEKT (ydyeOHble MeTOJHYEeCKHe 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 CIPABOYHbIE M OMCKOBBIE CHCTEeMbI
1. OO6pa3oBatensHbli  moptan  yHuBepcureta  (http:/lib/tusur.ru,  http://edu/tusur.ru),
3/IeKTPOHHBIe UH(OPMALIMOHHO-CIIPaBOUHbIe pecypchl Kadeapbl KCYTI
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