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

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MeTtposorus, craHaapTH3anus U cepTudukanus

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

Hanpaenenue noaroroBku (crenuanbHOCTh): 25.05.03 TexHuueckas s3KcmjiyaTanisi TPaHCIOPTHOIO
pasnoo00pyAoOBaHUA

HanpaBnenHocts (ripodmib): TexHHuUecKas »HKCIUTyaTalUsi Paju03/IeKTPOHHOro 000pyAoBaHMA
BO3/]yLIIHBIX CyAOB H a3POINOPTOB

dopma obyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: KUIIP, Kadegpa koHCcTpyHpoBaHus ¥ IPOU3BO/ACTBA pajuoannaparypbl

Kypc: 3

Cemectp: 5

YueOHbIi 11aH Habopa 2011 roga

Pacripesenenue pabouyero BpeMeHH

Ne Bub yueOHOM JesTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 28 28 yacoB
2 [IpakTryeckue 3aHATHA 10 10 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 14 14 4acoB
6 CamocTosiTesibHas paboTa 54 54 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 OO011jast TPYZ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

3aueT: 5 cemMeCTp

Tomck 2017
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PilCC.\l()TpeHél 151 ()ﬂ()G})CHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 11 ot « 16 » 1 2017 1
JINCT COTJIACOBAHUN

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(crietmanbHOCTH)  25.05.03 TexHuueckass 3KCIUTyaTallds TPAHCIIOPTHOTO — Pafiio000pyAOBaHUS
ytBepxkaeHHoro 2016-09-12 ropma, paccMoTpeHa U yTBep)KJeHa Ha 3acefaHud Kadeapbl «__ »
20__ ropa, npoToko/ Ne

Pa3paboTumku:

Crapimii ipernofiaBaresib Kag.
JCAY Caxapos M. C.

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

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, pOoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/ieHUs [T0TOTOBKH (CreLiaabHOCTH).

Hexan PKD OsepkuH /1. B.
3aBe/lyIOLLUI BbITyCKarolei Kag.

KUITP Kapab6an B. M.
OKCIIepThI:

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

1.1. ITes1 AMCLUIIIUHBI
Lenpto AaucUuIMHbBL «MeTposiorusi, cTraHgapTusauus W ceptudukauus» (MCuC) sBsieTcs
oOyuyeHHe CTYIeHTOB OCHOBAaM MeTPOJIOTMUECKOro o0ecriedeHHsI W OpraHW3alMOHHO-TeXHHUYeCKUM
OCHOBaM B 00/1aCTH 3KCIUTyaTalluy PaZii03/IeKTPOHHOTO 000pY/I0BaHMs BO3AYILIHBIX CYlI0B

1.2, 3agauu AUCHMILIMHBI
— W3yyeHHE TeOPeTHUeCKUX OCHOB MeTPOJIOTHH, TIIOJIOKEHWH TeOpyUH TIOTPEeIIHOCTed U
croco6oB 06pabOTKM pe3ysbTaToB M3MepeHni
— UW3yueHHWe CHCTeMbl o00ecrieueHUs €JWHCTBA W3MEDEHWH, OCHOB CTaHAApTH3alud U
cepTU(UKaLIUN.
—  U3yyeHHe OCHOBHBIX TEXHUUECKUX M3MepeHHui

2. Mecto puciMiuidHbl B cTpyKrype OITIOII
HucturnHa «MeTpornorusi, crangaptusanus U ceprudukauusi» (b1.5.32) otHocutcs K 60Ky 1
(6a3oBast yacTh).
[TpepuiecTByOIMMY  AUCLUMIVIMHAMY,  (DOPMUPYIOLMMU  HaudajbHble 3HAHUS, SIBISIOTCA
clefyrolue JUCLUTUINHGL: Briciiiag Mmarematuika, @u3uka.
[TocnepyrolUMy JUCLITIIMHAMU SIBJISFOTCA: .

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIEeTeHLUi1:

— [TIK-24 crnocoOHOCTBIO — aHA/M3WPOBaTh  Pe3y/bTaThl  TEXHUYECKOM  3KCIUTyaTal[uH
TPaHCIIOPTHOTO PaJjM03/IeKTPOHHOTO 000pyZi0BaHUs, [UHAMMKM II0Ka3arejell KauecTBa OOBEKTOB
npoeCCHOHATBHOM  IeATeTBHOCTH C HCIIO/Ib30BaHWEM  TPOOIeMHO-OPUeHTHPOBAHHBIX METOZIOB U
CPeACTB WCC/IefIOBaHUM, a Takxke pa3pabarbiBaTh peKOMeHJAlMM 110 TIOBBILIEHUID  YPOBHS
9KCIUTyaTallMOHHO-TEXHUYEeCKMX XapaKTepUCTUK;

B pe3synbraTte usyueHus JUCLIMIUIMHBI CTYEHT JO/DKeH:

— 3HaTh OCHOBbl METPOJIOTMM, OCHOBHble MeTOZAbI M Cpe/ACTBa MH3MepeHusl (U3NUeCKUX
Be/IMUMH, OCHOBBI CTaHJAPTU3aLMK U CepTU(hUKaLK.

—  yMeTb IIPUMeHSATh MeTO/Ibl U CPe/iCTBA U3MepeHHUs! (pr3HUeCKUX BeTUYUH

—  BJIafeTh MeToJaMu 00pabOTKH U OL[eHKH TIOTPeLTHOCTH Pe3y/IbTaTOB N3MepeHuit

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYZOeMKOCTb [UCLMIUIMHBI cocTaByisieT 3.0 3ayeTHBIX €JUHHUIILI W TIpPeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpy10eMKOCTb TUCIUIIAHEI

Buzbl yueOHOM ieATebHOCTU Bcero yacoB CemecTpsl

5 cemecTp
AynutopHbie 3aHATHSA (BCEro) 54 54
Jlekuym 28 28
[IpakTrueckue 3aHATHS 10 10
JlabopaTopHble 3aHSTHS 16 16
W3 HUX B MHTepaKTUBHOU (popme 14 14
CamocTosiTenibHast paboTta (Bcero) 54 54
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 16 16
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 18 18
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMHUHapaM 20 20
Bcero (6e3 sk3ameHa) 108 108
OO0111ast TPYJOEMKOCTD U 108 108
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3auetHble Equnuiel TpyzoemMkocTr 3.0 3.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBI U BUJbI 3aHSATUN

. ~ =
o (=" = ]
s 2, = o 2 Z S
= ) w % o % GE) =
El' S 4 A g c% > 5
Ha3Banus paszienioB JUCLUTIIMHBI & 5 = 5 o O S
= ¢ F B Ep it
| 5 g =& §&E
@ (=] =t
=9 ks =
= O
5 cemecTp
1 OcHoBel MeTposioruu. IlorpemHoctu 4 0 0 4 8 [1K-24
H3MepeHU.
2 O6paboTKa pe3y/bTaToB U3MEPEHHH. 10 8 0 14 32 |IIK-24
3 OCHOBBI METPOJIOTAYEeCKOTO 4 0 4 10 18 |IIK-24
obecrieueHusl.
4 OCHOBBI CTaHZAPTU3ALIUU U 4 2 0 6 12 |TIK-24
cepTU(UKaLUU
5 Metogp! U cpeficTBa U3MepeHUst 6 0 12 20 38 |IIK-24
(bu3MyeCcKUx BeTMUMH
Wtoro 3a cemecTp 28 10 16 54 108
Wtoro 28 10 16 54 108

5.2. Copep>xaHue pa3/esioB JUCLUILIMHGI (10 JIEKIUAM)
Copiep>xaHue pasziesioB AMCLUTUIMH (T10 JIEKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabsnuna 5.2 - CofiepykaHue pa3/esioB JUCLIUIIIUH (TI0 JIEKLUSIM)

V) L 5
= 4 =
g S 2
CopeprkaHuve paszesioB JUCLIAIIIMHBI [10 = > T
HasBaHus pasgernos ACP pasi ACH s 7 o E
JIeKLUAM g g g
S =
=S a.
=Y Qg
= S}
5 cemecTp
1 OCHOBBI METPOJIOTUM. OCHOBHBIe IOHATHS, TEPMUHBI U 4 [1K-24
[TorpeliHoCTH U3MepeHUA. orpezeneHust Merposioruu. Cucrema
eauHuL] ¢pr3nueckux BemuuuH (PB).
Knaccudukaiyy BUI0B U3MepeHUH,
MeTOZI0B U cpeficTB usmepenuit (CH).
OCHOBHBIE METPOJIOTHYECKHEe
xapakrepuctuku CU. OcHOBBI TeOpUUN
riorpeirtHocTel. Knaccudukaiius
norpermiHocTel. CUCTeMaTH4eCcKue U
C/ly4YaiiHble MOTrPeIIHOCTH, UX
0cobeHHOCTH.
Ntoro 4
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2 O6paboTKa pe3y/bTaToB
V3MepeHUH.

[TpaBuIa CyMMUPOBaHUSI TIOTPEIITHOCTEH.
[IpaBusa rpejcTaBaeHyst pe3ysibraTa
n3mMepenusi. O6paboTka pe3ynbTaToB
NIPSIMBIX OZJHOKPATHBIX TEXHUUE CKUX
n3MepeHuil. HopmupoBaHue 0CHOBHOM U
JIOTIOJTHUTEeTbHOU norpeliHocTel CU.
O6paboTKa pe3y/bTaTOB MHOTOKPATHBIX
PABHOTOUHBIX MU3MEPEHHUH.

W peHTudukaiys 3akoHa pacripezesieHust
OTIBITHBIX JIaHHBIX. Kputepwii [TupcoHa.
YcrpaHenue rnmpomaxoB.0O0paboTka
pe3y/bTaTOB KOCBEHHBIX U3MepeHU.

10

HToro

10

[1IK-24

3 OCHOBBI METPOJIOTHAYECKOTO
obecrieueHus.

[ToHsiTHE MeTpOJIOrUUeCKOTro
obecnieuenust (MO). [ToHsATHE «€IUHCTBO
r3MepeHUii». OCHOBHBIE MOI0XKeHUSsT
3akoHa P® «O6 obecrieueHHH eJUHCTBA
n3MepeHuil». Cdepbl rocyilapCTBEHHOTO
pery/MpoBaHus 00ecrieueH s eZIMHCTBA
n3mepenuit ((POEN). O6s3arenbHbIe
TpeOOBaHUS K U3MepPeHUsIM, CPe/ICTBaM
W3MepeHU, MeTO/IUKaM BBITIOJTHEHUST
n3Mmepenui, egunuiaM @B. Cucrema
BocCripou3BezieHrs equHuL OB u
repe/iauM ux paMepa BCeM CpeZiCTBaM
V3MepeHUN. DTaloHbl, BU/IbI 3Ta/0HOB.
IToBepka u kannbpoBka CU. IToBepouHbie
CXeMbl U METOJUKHU TTOBEPKU.
T'ocyapCcTBeHHBIN METPOIOTrUYe CKU
Haz30p.

Htoro

[1K-24

4 OCHOBBI CTaHAAPTU3ALUNA U
ceprudUKalu

OcHoBHBIe 110J10kKeHus1 3akoHa P® «O
TeXHUYeCKOM Pery/IvpoBaHUN».
TexHuyeckue perniaMmeHTsl. HayuHsble,
1IpaBOBbIe, OPraHU3aL[OHHbIe OCHOBBI
cTaHgaptu3aluu. OCHOBHBIE MOHATHS U
orpeziesieHusi B 00/1acTH
CTaHZJapTu3anuu. Bujel 1 MeTozbl
CTaHjapTy3aluyu. Byl HOpMaTUBHBIX
JIOKyMEHTOB I10 CTaHJapTU3aL1u.
locynapcTBeHHBINM KOHTPO/Ib U HAaZ 30D 3a
cobmozieHreM TpeboBaHW HOPMATHBHBIX
JIOKy-MeHTOB. MeXyHapoHast
CTaH/apTU3aLusl.

[1IK-24

5 Metogp! U cpefcTBa U3MepeHUst
(hr3rueCcKUX BeJTUUYMH

HToro

O0600111eHHBIE CTPYKTYPHBIE CXEMBI
W3MepUTe/TbHBIX TPUOOPOB. TTPUHLIUTIBI
noctpoeHus Lupposbix CU. MeTozb! 1
Cpe[CTBa U3MePeHUs HalpsKeHHs1, TOKA U
MOIITHOCTH. VI3MepeHMe mapaMeTpoB
yeneii. ViccnenoBanue popMbl CUrHasa.
Ocuuinorpadyyeckrie u3MepeHusl.

[TIK-24
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Vi3mepeHyie 4yacTOTbI, UHTEPBAJIOB
BpeMeHH U (ha30BOro c/iBUra.

Wtoro 6

Wroro 3a cemecTp 28

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneunBarIUMH (PeAbIAYIMMHA)
4 o0ecnieurBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUIITHHAMHA
Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (TpeabIAyIUMUA) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMY TIPeJCTaB-/IeHbI B Tabuile 5.3.
Tabsmura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIUTITAHAPHBIE CBS3U

Ne pa3zenoB JaHHOW JUCLUMTIIMHBI, /151 KOTOPBIX
HeobOxoauMOo H3ydeHre 00eCreurBaroIX U

HauMeHOBaHN e JUCLATIIME obecrieurBaeMbIX JUCIUTIIMH
1 2 3 4 5
[IpegecTByromue AUCLATIUHBI
1 Briciiasg MmaTeMaTHKa + + + + +
2 dusuka + + + i

5.4. CooTBeTCTBHE KOMIIeTeHIH, ()OPMUPYeMBbIX NP U3y4YeHHUH AUCLUIUIUHBI, ¥ BU/I0B 3aHATHI
CooTBeTCTBHE KOMIeTeHLM, (OpMUPYeMbIX MNPU H3yueHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
TIpe/ICTaB/IeHo B Tabmmiie 5.4
Tabma 5. 4 — CoOTBeTCTBME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYeMBbIX TP W3yUeHWH

VCLIUTUTAHBI
Bunp! 3aHATHI
4]
=
2 S 5
= z = S
= o T =
= I I =
il = ° o <
& = é’ SE’ E ®DOopMBI KOHTPOJIS
s g g = &
8 = = = &
N4 = @ S
= a =
K o @]
[a+] O o
2 : :
~ S
I1K-24 + + + + KoHTposnbHas paboTa,
CobecenoBanue, OTueT 10
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX, 3aUeT

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpPraHU3aIuu 00yYeHHs
TexHO/MIOTUM MHTEePAKTUBHOTO OOyueHWs TpU pa3HbIX (opMax 3aHATUM B uvacaxX IpHUBeJEeHbI B

tabmuie 6.1
Tabsuna 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yUYeHus TIPY pPa3HbIX opMax 3aHATHHN B yacax
NuTepakt
WHTepakTrBHbIE NHurepakTrBHbIE
MeTtonbl WBHbIE Bcero
TIPaKTUUeCKHe 3aHATUS | J1abopaTopHbIe 3aHATHUS
JIeKLIAU
5 cemecTp

Mosroso# wrypm 4 4 8
Pabora B KoMaH e 6 6
Wroro 3a cemectp: 4 6 4 14
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Wtoro 4 6 4 14
7. JIabopaTopHbie padoThI
HaumeHoBaHue 1abopaTopHBIX paboT nprBezieHo B Tabnwmie 7.1.
Tabmuua 7. 1 — HaumeHoBaHMe 1abopaTopHbIX paboT
. <5}
£ s
9 = 0
S S £
= o S
Ha3BaHus pa3zenos CopmeprkaHue 1abopaTOpHBIX paboT S 25
= | &
= 5 ¢
= S
5 cemecTp
3 OCHOBBI METPOJIOTUYECKOTO [ToBepka cpe/iCTB U3MepeHUiA. I1K-24
reyeHus..
obecrieue Vitoro
5 Metogp! U cpefcTBa USMepeHUst V3mepeHnii peakTUBHBIX ITapaMeTPOB [1K-24
(bu3MyecKux BeTMUNH Leremn
N3mepeHne aKTUBHBIX COMPOTHB/IEHUN
IIpumeHneHMe 371eKTPOHHOTO
ocuusiorpada st usMepeHui
rapaMeTpOB CUTHAJIOB
Nroro 12
Wtoro 3a cemecTp 16
8. IlpakTUyeckue 3aHATHUA (CeMUHAPBHI)
TeMaTHKa NPaKTHUeCKUX 3aHATHI (CEMUHApPOB) MpUBeZieHO B Tab/wiie 8.1.
Tabsura 8. 1 — TemaTHKa NMPaKTUYeCKUX 3aHSITHH (CEMUHAPOB)
) L s
= a4
o = =
: 55
Hassanus paszenos CopepykaHuve MpakTUYeCKUX 3aHATUN GES o = GE
=
S =
= o8
= S
5 cemecTp
2 O6paboTKa pe3y/bTaToB [TpaBusia CcyMMMpPOBaHUsI MOTPELLIHOCTEH. 8 [1K-24
H3MepeHUN. [TpaBusna npe/cTaB/ieHus: pe3y/bTara
n3Mepenus. HopmrpoBaHue 0CHOBHOM 1
JOTIONTHUATeIbHOY TorperuHocTei CU.
O6paboTKa pe3y/bTaToB MPSIMBIX
OJHOKDAaTHbIX TEXHUUECKUX W3MepeHU.
O6paboTKa pe3y/bTaToB MHOTOKPATHBIX
PaBHOTOYHBIX U3MepeHUM.
W pentudukanms 3akoHa pacripesiesieHus
OMBITHBIX JaHHbIX. Kpurepuii [InpcoHa.
YcrpaHenue rpomaxoB.O6paboTKa
pe3y/bTaTOB KOCBEHHbIX U3MepeHui.
Nroro 8
4 OCHOBBI CTaHZAPTU3ALIUU U OcHoOBHBbIe 110J10KeHus1 3aKkoHa P® «O [1K-24

cepTU(UKaLUU

TeXHWYEeCKOM peryIrpoBaHun».HayuHsle,
TpaBOBbIe, OPraHU3al[MOHHbIE OCHOBBI
cTa”gapTu3aluu. CUCTeMbI U CXeMbI
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ceptudukauuu. [IpaBuia u nopsgok
ripoBeJieHus cepTUdUKaLUH.

HToro

Nroro 3a cemectp

10

9. CamocrosiTesibHast padoTa

BI/I,Z[BI CaMOCTOATETEHOU pa6OTbI, TPYAOEMKOCTb 1 cbopMpreMble KOMITeTeHIINU T1pe/iCTaB/IEHBI B

tabmie 9.1.
Tabnuiia 9.1 - Buzsl camocTosiTeTbHOM PabO0ThI, TPYI0EMKOCTb U (hOpMHUPYeMbie KOMITeTEeHIUU
g L=
= b <
< = =
o T
Buzpl camocrositesibHOM ; > T
Hassanus paszesnos 2" =y ®OopMbI KOHTPOJIS
paboTsl ¥ s g
S g =
=Y 9 9
= S}
5 cemecTp
1 OcHoBel MeTposiorun. | Iloaroroeka K 2 |IIK-24 KonTtponbHas pabora,
[TorpemHocTH MpaKTUUYe CKUM 3aHSTUSIM, Oripoc Ha 3aHSITUSX
V3MepeHUH. ceMUHapam
ITpopaboTKa JIeKIMOHHOTO 2
Marepuasna
Ntoro 4
2 O6pabotka pe3ynbraToB |I[loAroToBKa K 10 |TIK-24 KoHTposbHas pabora,
H3MepeHUN. MpaKTAYe CKUM 3aHATUSIM, Ornpoc Ha 3aHATHAX
ceMHHapam
[TpopaboTKa eKIIMOHHOTO 4
Marepuasna
Ntoro 14
3 OcHOBBI ITogroroeka K 4 |IIK-24 Onpoc Ha 3aHATHSIX,
MeTPOI0rMYeCKOro MPaKTUUeCKUM 3aHATHSM, Ortuert 10 y1labopaTopHO
obecrieueHusl. ceMHHapaM pabote, CobecemoBaHue
[TpopaboTKa 1eKIIMOHHOTO 2
Marepuasna
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Utoro 10
4 OCHOBBI [Toaroroska K 4 |IIK-24 Orpoc Ha 3aHATUAX
CTaH/apTU3aLuu 1 TpaKTUYe CKUM 3aHATUSM,
cepTU(UKaLA ceMuHapaMm
[TpopaboTKa JeKITMOHHOTO 2
Marepuasa
Ntoro
5 Metopp! U cpefcTBa ITpopaboTKa JIeKIMOHHOTO I1K-24 3aueTt, ONpoC Ha 3aHSATHUSIX,
v3MepeHust U3MUeCKUX | MaTepuasia Ortuer 10 J1labopaTopHOM
BeJTUUHH OdOpM/IEHHe OTYETOR 110 4 pabote, CobecemoBaHHe
nabopaTopHbIM paboTam
OdopmreHue 0TUETOB T10 4
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naboparopHbIM paboTam

OdopmreHue 0TUETOB T10 4

nabopatopHbIM paboTam

Ntoro 20
Wtoro 3a cemecTp 54
Ntoro 54

10. KypcoBas pa6oTa (nmpoeKr)
He npegycmorpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/bHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabnuiia 11.1 — banibHbBIe OLIEHKH [/ 37IEMEHTOB KOHTPOJIS

. . MakcrMasbHbIN
. MakcyManbHbIN MaxkcuManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©Gann 3a nmepuop,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
5 cemecTtp
3auet 30 30
KoHTtposnbHast pabora 10 10 20
Ornpoc Ha 3aHATUAX 10 10 10 30
Otuer 110 1TabOpaTOPHOM 10 10 20
pabore
Wtoro Makcumym 3a 20 30 50 100
Tepuoz,
Hapacraroym utorom 20 50 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuua 11. 2 — [NepecueT 6a//10B B OL|eHKU 38 KOHTPOJIbHbIE TOYKU

basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% oT MaKCUMaJbHOM cymMMbI OasiioB Ha Aary KT 5

Ot 70% 10 89% oT MakcMManbHOW cCyMMBbI 6asioB Ha gary KT

4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
2

< 60% oT MakcuMasibHOM cymMMbl OansioB Ha gaty KT

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO M MEXYHAPOAHYIO OLIeHKY TpeJCcTaB/ieH B Tabmuiie

11.3.
Tabnuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY
WToroBast cymMmma 6asios,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)
5K3aMeH
5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
4 (xopoLLo) (3auTeHO) 85-89 B (oueHs xopo110)
75 -84 C (xopo110)
70 - 74 D (y#0oBI€TBOPUTEJILHO)
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65 - 69
60 - 64 E (mocpencTBeHHO)

3 (YZ0BNeTBOPUTE/BLHO) (3aUTeHO)

2 (HeyZnoB/IeETBOPUTEJILHO) (He

3auTeHo) Hwxe 60 6annos F (Heyz0B1eTBOPUTEIEHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. [Mummapes B.FO. TexHuueckne u3MepeHusi W TpuUOOpeL: yueOHWK s By3oB /B.IO.
[Mummapes. - M.: Akagemus, 2010. - 384 c. : un. (Hamuuue B 6ubmoreke TYCYP - 11 3K3.)
2. Oryanko B.®. MeTtponorusi, crajapTu3anusi U ceprudukauus: Yueb. mocobue. — Tomck:
TOMCKHMI Me>KBY30BCKHI 1LIEHTP AUCTAHI[MOHHOTO obpa3oBanus, 2010. — 208c. (Hamuure B OubMMoTEKe
TYCYP - 61 3k3.)

12.2. lonosiHUTe/IbHASA IUTEpaTypa

1. 3OpactoB B.E., Cuzmopor FO.K., Otuanko B.®. V3MepuTenbHast TeXHUKA U JATUMKH: YueOHOe
noco6ue. — Tomck: TMILIIO, 1999-178 c. (Hamuure B 6ubaroteke TYCYP - 63 9K3.)

2. JleeumnHa E.C., HoBuukuii I1.B. Onekrpuueckue usMepeHusi (U3NUECKUX BeTUUMH
(u3mepuTenbHBIe Tpeobpa3orarenu) — JI.: Onmekrtpoaromusgar, 1983.-320 c. (Hanmuue B OMOIMOTEKe
TYCYP - 16 3k3.)

3. H3mepeHue 3/IeKTpUUECKUX U HesnekTpudecknx BenuuuH/ Ilog pen. H.H.EBTuxueBa. — M.:
Oueproaromuszar, 1990. -349 c. (Hamuuue B 6ubmoreke TYCYP - 32 3K3.)

4. Mertponorus, CTaHJapTU3alys, CepTUGUKALUSA U 3/IeKTPOU3MepUTe/bHasl TeXHUKa: YdyeOHoe
nocobue/ K.K. Kum, I"H. Anrcumos, B.}FO. Bap6aposuu, B.4. JlutBuHos. — CIIB.: ITutep, 2006. — 368 c.:
un. (Hamuuue B 6ubmoreke TYCYP - 50 3K3.)

12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6s3arebHBIE YUeOHO-MeTOHUECKHE M0CO0Hs
1. Otuanko B.®. YueOHO-MeTOAWUECKU KOMIUIEKT (yueOHBIE MeTOJUUECKHe MOCOOus 1o
NpakKTUYeCKUM 3aHSTHSIM, TI0 CAMOCTOSTEe/NIbHOM paboTe CTyZeHTOB, 1o sabopaTtopHeM paboTam) Mo
mucuurinie  UTuZl . — Tomck: 2012. [OnekTpoHHbI pecypc]. [DneKTpoHHBIM pecypc]. -
http://new.kcup.tusur.ru/library/umk-metrologija-standartizacija-i-sertifikacija-fet

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

YyeOHO-MeToZMUeCKHEe MaTepHasIbl Il CAMOCTOSITe/TbHOM U ayIUTOPHOM pabOThl 00yUaroIuxcs
W3 YKC/ia WHBAJU/IOB TPEAOCTaB/sIOTCA B OpMax, aalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUSATHS UH(OpPMaI[1H.

JIist id1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/IeKTPOHHOTO IOKYMEHTa;

- B revatHo (opMe yBe/MYeHHbIM IPUGTOM.

JI/Is1 UL ¢ HapylIeHUsIMHU CTyXa:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOU (hopme.

JI/is1 /i1 ¢ HapyLIeHUsIMHM OTNIOPHO-BUraTe/IbHOI0 aniapara:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B IleyaTHOU (hopme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPABOYHbIE, MOMCKOBbIE CUCTEMBI U TpedyeMoe
NMporpaMMHoe obecrieueHue
1. O6pa3oBarenbhbii  mopran  yHuBepcureta  (http://lib/tusur.ru,  http://edu/tusur.ru),
3/1IeKTPOHHBIe MH(OPMALIMOHHO-CIIPaBOUHbIe pecypchl Kadeapsl 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, 000pyZoBaHHas JOCKOW U CTaHAAPTHOW yueOHOI Mebesbio. VimeroTcst
Har/IsiiHbIe 1ocobus B BU/ie Tpe3eHTallyi 110 IeKI[MOHHBIM pa3/enaM JUCIUIIAHEI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecriedeHue /i NPaKTHYeCKHX 3aHATHI
O6opyznoBaHue 1abopaTopyy METPOJIOTUM U U3MepUTeTbHON TeXHUKH (aya. 212¢.).

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

13.1.4. MaTepua/ibHO-TEXHHYECKOe o0ecreyeHue /ijisi CaMoCTOSITe/IbHOH PadoThI
O6opyznoBaHue 1abopaTopyy METPOJIOTUH U U3MepUTeTbHON TeXHUKH (aya. 212¢.).

13.2. MaTepua/ibHO-TEXHHYECKOE 00ecnedyeHre JUCIMITTHHBI /I JIUI| C OTPaHUYeHHbIMH
BO3MO)>XHOCTSAMM 3/J0POBbSI

OcBoeHue JUCHUIVIMHEI vijaMu ¢ OB3 ocyliecTB/isieTCs C UCIO/Ib30BaHUEM CpeJCTB 00yueHUs
00I1Iero 1 CrieriajbHOrO Ha3HAUeHUs].

[Ipu o6yyeHHWH CTY[I€HTOB C HapPyWIeHUsIMH CJyxa IIpeJyCMOTPEHO UCIOb30BaHUe
3BYKOYCH/IMBAIOIIle anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M JAPYyrUX TeXHUYeCKHUX CpeJCTB
nipreMa/miepesiaud yueOHoH MH(OpMaIK B AOCTYIHBIX (opMax Ajisi CTy[AEHTOB C HAapYIIeHUsIMHU CJTyXa,
MOOW/IBHOM CHCTeMbl OOyYeHUs: [jis CTYAeHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOU
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOM 00yuyarOTCs CTYAeHTbl C HapyllleHHeM ciyxa, 000pymoBaHa
KOMITbIOTEDHOM TEeXHUKOW, ay/[UOTeXHUKOM, BU/EOTEXHUKOMW, 3/IeKTPOHHOU [JOCKOW, MY/JIbTUMEeAUNHOMN
CUCTEMOI.

[Mpu oOyueHWH CTY[€HTOB C HAPYLIEHHWAMH 3PeHHUsIMHM TIPeJyCMOTDPEHO WCII0/Ib30BaHUE B
JIEKIIMOHHBIX U YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/eHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha /IOCKe WU C/aii/ja Ha 9KpaHe) NPy MOMOLLY BUZeOyBeIuunuTesnen /s yJaieHHOro mpocMoTpa.

[Tpu oOyuyeHHUH CTYJEHTOB C HApYIIeHUSIMH OMOPHO-JBUraTe/IbLHOTO ammapara HCIO/Ib3yHTCS
asbTepHaTHMBHbIE YCTPOMCTBa BBOZAa MH(GOpMAaLMU U ApyryMe TeXHWYecKre CpeJCTBa MpreMa/repejjaun
yueOHOM MHGbOpPMalMK B JOCTYIHBIX (opMax AJisi CTYIE€HTOB C HapyLIeHWSMU OTMOPHO-ABHUraTebHOTO
arrapara, MOOWUIBHOM CHCTeMbl 00yUeHUs [Jis TIOZiel C MHBAIMJHOCTHIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHMA K (OHY OIEHOUYHBIX CPEJACTB M METOAHUECKHE PEKOMEeHJal[uH
@®OHJ, OLEHOYHBIX CpPEeACTB W THUIIOBble KOHTPOJbHbIE 3aJaHWsi, WCIIO/b3yeMble [Ji OLIeHKU
c(hOpPMMPOBAaHHOCTA UM OCBOEHHsI 3aKperVIeHHbIX 3a AUCLMIVIMHOW KOMIIeTeHLMW TIpU TIpOBe[leHU!
TEeKYIL[eH, TTPOMEe)KYTOYHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPHUBe/IeH B MPUIOXKeHWH K paboueli mporpaMme.

14.2 TpedoBaHus K GoHAY OLEHOYHBIX CPEACTB AJIsA JIUL C OTPAHUYEHHBIMH BO3MO)KHOCTSAMH
3/{0POBbsI
[lns CTy#eHTOB C WHBa/JMAHOCTBIO IPefyCMOTPeHbI [OIOHUTe/IbHble OLleHOYHBbIE Cpe/iCTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Tabuna 14 — Jlono/THUTeTbHBIE CPe/ICTBA OLeHUBAHUSA /1A CTYAEHTOB C HHBA/IM/JHOCTHIO

Bubl 0MOMHUATETBHBIX OL[@eHOUHBIX
CpejcTB

@®opMbI KOHTPOJISI ¥ OLIEHKH

Kareropuu ctyzmeHTOB
P CTYA pe3y/nbTaToB 00yueHus

TECTI::I, IMMCbMEHHbIe CaMOCTOATe/IbHbIE

C Hapy1leHUaMU [IperMyliieCTBEHHO MUCbMEHHas

cyxa

paboThI, BOIIPOCHI K 3aYeTy,
KOHTPOJIbHBIE PaOOTHI

TpOBepKa

C HapylieHUAMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTIPOC T10 TepMHHAM

[TpeumyliieCTBEHHO yCTHAas IPOBEPKa
(MHAUBUAYATBHO)

C Hapy1eHUsaMU

PertieHvie MCTaHI[MOHHBIX TECTOB,

HPEI/IMYH_[ECTBGHHO JUCTAaHIITMOHHBIMI
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OTIOpHO- KOHTDOJIbHBIE PabOThI, MICbMEHHbIe
JIBUTaTeIbHOTO CaMOCTOsITe/IbHbIE PabOThI, BOMTPOCHI K MeTo/laMU
amnmapara 3ayeTy
C orpaHuueHusiMU 10 | TeCThl, MUCbMEHHbIE CAMOCTOSITe/TbHbIE [Ipeumy1iieCTBEHHO POBEpKa
o01eMeIUIUHCKUM paboTkI, BOTIPOCHI K 3a4eTy, MeTOZaMU, UCXOAS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE PaOOThI, YCTHBIE OTBETHI | 00yYarolerocsi Ha MOMEHT TIPOBEPKHU

14.3 MeTouuecKue peKOMeHali| M0 OL[eHOYHBIM CPeACTBaM JJIfA JIMI] C OrPaHHYeHHbIMH
BO3MO)XHOCTAIMH 30POBbS

Ons crygentoB ¢ OB3 mipegycMarpuBaeTcss AOCTyMHas ¢opMa TIpeoCTaB/ieHUsl 3alaHui
OLIeHOYHBIX CPe/ICTB, @ UMEHHO:

- B reuatHou dopme;

- B [1e4yaTHOM (hopMe C YBeJTMUEeHHBIM LIPUPTOM;

- B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;

- METO/IOM UTEHUsI aCCUCTEHTOM 3a/laHusl BCITyX;

- TipeZioCTaB/IeHue 3a/laHusl C UCT0/Ib30BaHUEM CypZoTiepeBo/a.

CTyzeHTaM C MHBA/JUJHOCTBIO yBe/JIWYMBAeTCs BpeMs Ha IMOJTOTOBKY OTBETOB Ha KOHTPOJ/IbHBIE
BOMPOCHI. [If1 TakWX CTy[EeHTOB Ipe/yCMaTpuBaeTcsl JOCTynHasi (opMma MpefocTaB/ieHHUs OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MMUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCII0/Ib30BaHUEM YC/IyT aCCUCTEHTa;

- 1pe/icTaB/ieHe OTBETOB YCTHO.

I[Tpouienypa OrleHMBAHUSI Pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB T0 JUCLIMIUIMHE TIPelyCMaTpyBaeT
npeZiocTaB/ieHre UH(opMaLvy B (hopMax, a/jlallTHPOBaHHbIX K OTPaHUUYEHUsIM UX 3[0POBbsI Y BOCIIPUATUS
VMH(pOopMaLu:

Jis 1 ¢ HapylleHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- B MeyaTHOU (hopMe yBeIMYeHHBIM IIPUPTOM.

Jns ui ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;

- B MeyaTHOU (popme.

Jis M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B MeyaTHOM (popme.

[Tpu HeoOxoAMMOCTH Ayisi 0OYUAIOIIMXCS C MHBATMAHOCTBIO TIPOLeypPa OL|eHWBaHUS pe3y/IbTaToB
00yueHUs1 MOXKEeT MPOBOJJUTHCSI B HECKOJIBKO 3TarloB.
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

IT1K-24

CTI0COOHOCTBIO aHA/IM3UPOBaTh Pe3y/bTaThl
TeXHUUEeCKOW IKCIITyaTal[dy TPAHCIIOPTHOTO
Pa/IM03/71IeKTPOHHOT0 000pyA0BaHUsl, IUHAMUKA
TIoKa3aTeseil KaduecTBa 00bEKTOB
rpodeCcCrOHaNbHOM /IeITe/IbHOCTH C
WCTI0/Tb30BaHUEM TIPOOIeMHO-
OpPUEeHTHUPOBAHHBIX METO/IOB U CPEe/ICTB
WCC/IeOBaHNM, a TaKKe pa3pabaTbiBaTh
pPeKOMeH/IALIMH TI0 TIOBBILLIEHUI0 YPOBHS
9KCIITyaTal[dOHHO-TEXHIUYE CKUX
XapaKTepUCTHK

[omkeH 3HaTh OCHOBBI METPOJIOTHH,
OCHOBHbIE MeTO/IbI ¥ CPeJICTBA U3MePeHHUSI
¢bu3MUeCcKUX BeJTMUKH, OCHOBBI
CTaHJAPTU3aIMU U CepTU(UKAIUN. ;
[omkeH yMeTb IPUMEHSITb MeTO/[bI U
CpeicTBa u3MepeHus: PU3NUeCKUX
BeJIUYMH;

IlomkeH Ba/ieTh MeTOZLAMH 00pabOTKHU U
OLI€HKH TIOTPEIIHOCTH Pe3y/IbTaToB
Vi3MepeHul;

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

Tlokazarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OtmuHo (BeIcOKM | OGmazaeT dhakTHUe CKUMU

OO6sazsaeT AMArIa30HOM

KonTponupyet paborty,

yYPOBeHb) Y TeopeThueCKUMHU MpaKTUYeCKUX YMeHUH, | TIPOBOJUT OL|EHKY,
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

yPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au 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

YPOBEHbB) [JJ1s1 BBITIOJTHEHUSI TIPOCTBIX

3ajay

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuus I1K-24
[TK-24: criocobHOCTBIO aHAM3HUPOBaTh Pe3y/IbTaThl TEXHUUECKOW JKCIITyaTallii TPaHCIIOPTHOTO
PaJM03/IeKTPOHHOTO 000PYJ0BaHUs, JUHAMMUKK IIOKa3aTejeld KauecTBa OOBEKTOB IpodeCcCHOHATbHOU
JesiITe/IbHOCTH C HCII0/Ib30BaHHUEM TTPO0/IEMHO-OPUEHTHPOBAHHBIX METOJIOB M CPEJCTB MCC/eJOBaHUM, a
TakKe pa3pabaTbiBaTb pEKOMEHJAIMM TI10 TIOBBIINIEHWIO YPOBHS 3KCILTyaTal[MOHHO-TEXHUUECKUX
XapaKTepUCTUK.
st bopMUpOBaHUS KOMITETEHIIUK HEOOXO[UMO OCYIIeCTBUTh Psifi 3TANOB. DTarbl GOPMUPOBAHUS
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KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

TeXHUYeCKUX U3MepeHnH
NIPUMEHUTE/IBHO K
SKCIUTyaTalu
TPaHCIOPTHOTO
Pazivi03/1IeKTPOHHOTO
obopyznoBaHusl.

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue OCHOBBI METPOJIOTUH, [Tonb3oBaTbCst MeTo/laMu 00paboTKU 1
3TaroB CTaH/apTU3aluH, HOPMaTUBHO-TEXHUYECKOH | OLIeHKU MOTPeITHOCTH

cepTUHUKALIUU U JIOKyMeHTal[1eH, pe3y/IbTaToB W3MepeHU B

TIPUMEHSITh MeTO/[bI 1
Cpe[iCTBa U3MEPEeHHs
bU3MUECKUX BEJTMUMH B
TIPOL[ECCe IKCIITyaTaL[UH
TPaHCITIOPTHOTO
PajIi03/1eKTPOHHOTO
obopyoBaHusl.

TipoLiecce KCIUTyaTaluy
TPaHCIIOPTHOTO
PaZi03/71eKTPOHHOTO
obopyzmoBaHus

Buppl 3aHaTHM

* VHTepakTBHbIE
MpaKTUYeCKUe 3aHATHS;
* VHTepakTuBHbIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE
JIeKLIWY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumuuy;

* CamocTrodTenbHas
pabora;

* VIHTepaKTHBHbIE
MpaKTUYeCKUe 3aHATHS;
* VIHTepaKTHBHbIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE
JIeKL1Y;

* [IlpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* VIHTepaKTUBHbIE
MPaKTUUeCKUe 3aHATHUS;
* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHATHS;

* (CamocTodTebHas
paborta;

HVcrionb3yemMble
CpefcTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
* Otyet no
naboparopHoii pabore;

* Onpoc Ha 3aHATHsX;
* CobecenoBaHue;

» KoHTposbHas pabora;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUsX;
* CobecenoBaHue;

* Otyet no
nabopatopHoii pabore;
* 3auert;

* 3auerT; * 3aueT;
dopMy/nMpoBKa TOKa3aTe/ell M KpUTepreB OLieHMBaHUS [JaHHOM KOMIIeTeHLIMU IpUBeJeHa B
Tabure 4.
Tabnuija 4 — ITokasaresn ¥ KpUTepUU OLleHWBaHMsI KOMITeTEHL[MM Ha 3Tarax
CocraB 3HaTb YmeTb Bnagetb
OtmuHo * Amnanusupyer CBA3U * CBobOogHo npumMeHsier | * CriocobeH pyKOBOJUTD

(BBICOKMY YPOBEHb)

MeX/ly pa3/M4HbIMU
paszesiaMu U MOHSATUSIMU
MeTDPOJIOTUH,
CTaH/apTU3aluU U
cepTU(UKaLIUU.;

* OO6oCHOBBIBaeT BEIOOP
HOpPMaTUBHOI'O
JIOKYMEHTa,
He00X0IUMOrOo ISt
pelleHUst MOCTaB/IeHHOU
3a/jaunl.;

* 3HaeT OCHOBHbIE
Hal[MOHAJIbHbIE U

MeTO/ibl pelleHUs 3a/ja4 B
HEe3HAKOMBbIX CUTYyallUsIX.;
* I'pamOTHO BBIOMpaeT
HOpPMaTUBHbIE
JOKYMEHTBI 1151 peLleHus
JI0CTaTOUHO CIOYKHBIX
ripoeccroHaTbHBIX
3ajau. ;

* Jlerko npumeHsier
YCBOEHHbIM Marepual, B
TOM UKCJIe JIJIs1 pellieHUst
HeTPUBHUAJIBHBIX 3a/au.;

MeXXAUCLUTITMHAPHOU
KOMaH/[0H. ;

* CB00OAHO B/1ageeT
pa3HBIMU CII0OCOOaMU
ripe/iCTaBIeHuUst
vHopmMaLmu B
HOPMAaTHBHBIX
JIOKyMeHTax.;

* CBo0opHO oriepupyeT
vHpopmalueii 13
CTaH/apTOB U IPyrou
HOPMAaTHUBHOU
JIOKyMeHTaL1H.;

CornacosaHa Ha noprtane Ne 11177

15



MeXX/1lyHapO/iHbIe
CTaH/apThl U
TeXHUYeCKHe
persaMeHThI B 00/1aCTH
ripoeccroHaIbHOM
J1esiTeTbHOCTH;
Xopomwo (6a30Belii | * 3HaeT OCHOBBI * O60CHOBaHHO * Brazieer pasHbIMU
yPOBeHb) MEeTPOJIOrMU€eCKOro BbIOMpaeT HOpPMAaTHBHBIE | criocobamu
obecrieueHus, JIOKYMEHTBI [/l pellieHus1 | Tpe/iCTaBIeH s
CTaH/apTU3aluU U THUTIOBBIX 3a/lay.; vHbopMaluu B
cepTUdUKaLY; * IIpumeHsieT MeTOABI HOPMaTUBHbIX
* [loHumaer cBsi3u pellieHus1 3a/ja4 B JIOKYMEeHTax.;
MeX/ly pa3/uUHbIMU HEe3HAaKOMbIX CUTyalusix.; | * Onepupyer
paszie/laMu U NOHATUAMU | ¢ TIpuMeHseT vHpopmalueii 13
MeTPOJIOTUUEeCKOTO T0JlyYeHHbI YPOBEHb CTaH/apTOB U JIPyroi
obecrieuenus, 3HaHWM [ HOpMaTUBHOM
CTaHZapTy3alvn U TIPO/IO/DKEHUS U3yueHus: | [AOKyMeHTalluu.;
CepTU(hUKALWH.; JUCLIMITIUHEI C LIeJIbI0
* Ormpepensiet TOBBILLIEHUS
HOPMAaTHBHBIH /10KY- KBa/TM(PUKALWU.;
MEHT, HeOOXO[UMBIH [1IsI
pellieHus ToCTaBIeHHOU
3a/lauH ;
* OnwuceiBaeT obacTu
TIpPUMeHeHHsl Pa3/IMUHbIX
BU/IOB HOPMaTUBHBIX
JIOKYMEHTOB.;
YIoB/IE€TBOPUTE/IbH | * 3HaeT OCHOBHbI® * YMeeT BrIOMpATh * Braseet HaBbIKaMU
0 (TTOpOroBEIi IIOHATHA MeTPOJIOTHUU U HOpPMaTHBHbIE paboThl C HOPMAaTUBHLIMU
yPOBEHb) TeXHUUECKUX JIOKYMEHTHI [Ijisl pellieHusi | JOKyYMeHTaMHu.;
Vi3MepeHUH. ; TUIIOBBIX 3a/1a4.; * Ornepupyer
* IIpexncrasisier cBOU * YmeeT cnen0BaTh rHbopMaluei u3
JleficTBUS TIpU TI0JIO’KEeHUSIM, HOPMAaTHUBHOU
BBITIOJTHEHUU W3MepeHUM | HalMCaHHbIM B JIOKYMEeHTal[1H.;
TI0 yTBEPKJEeHHOM! HOPMAaTUBHBIX
MeTO/IHKE.; JIOKYMEHTaX;

3 TunoBble KOHTPO/IbHBIE 33/JAHUSA
[ peanvi3aliu BbIllleTiepeurc/ieHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE

3aJlaHUsT WK WHBbIe MaTepHasibl, HeoOXoAUMbIe /il OLIeHKU 3HaHWM, YMeHWH, HaBBIKOB W (W/IH) OIIbITA
JiesiTeNTbHOCTH, XapaKTepu3yIoILUX STarnbl (OPMUPOBAaHUSI KOMITeTEHLIMM B TIpOLlecCe OCBOEHUS
oOpa3oBare/IbHOM MTPOTPaMMBbI, B C/IEAYIOIIEM COCTaBe.

3.1 3auér

— 1. Knaccudukaiusi BUIOB u3MepeHuid. 2. MeToabl u3MepeHUM (QU3MUeCKUX BeIUUWH. 3.
Knaccudukanus cpegcts usmepenuii (CH). Xapakrepuctuku CU. 4. Knaccudukaiius morpemHocTei. 5.
CucTeMaTHUeCKHe TIOTPEITHOCTH, OOHapy)KeHWe, MeTOofbl HUCKMoueHus. 6. CiyudaliHble TOTPEeITHOCTH.
3aKkoHbl pacrpefie/ieHusi, TouyeuHble OLeHKA. 7. OLeHKA UHCIOBbIX XapaKTepUCTUK Cay4yailHbIX
norpemtHocTeii. OmnpefjesieHUMe TpaHUL] [JOBEPUTE/NILHOIO WHTEepBaja C/y4alHbIX TOTpeIIHoCTel. 8.
[TorpewmiHoCcT! CpeACTB uU3MepeHWM, uX HopMmupoBaHue. Kiaccel TouHoctu CU. 9. Pesynabrat u
TIOTPEIITHOCTH  KOCBEHHBbIX u3MepeHuit. 10. OOpaboTka pe3ynbTaTOB TMpPSIMbIX MHOTOKPATHBIX
pPaBHOTOYHbIX u3MepeHM. 11. TlpaBuWia CyMMHPOBaHHUS TIOTPELIHOCTel (HEUCK/IOUeHHble OCTaTKu
CUCTeMaTU-UeCKHX MOrPelIHOCTel, C/TyualiHble MOTPeIIHOCTUA U UX coueTaHue). 12, [IpaBuia oKpyrieHUs
TIOTPELIHOCTU U 3alvCu pe3y/bTara u3MepeHUs. PopMbl TIpeJ-CTaB/eHUsl Pe3y/lbTaToB U3MepeHUl C
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yuetom norpemHocteli. 13. TocygapcTBeHHass MeTposioruueckasi crykba (I'MC). 3agaun, opraHu3aius,
nonHomouusi TMC. 14. ObecrieueHre eIMHCTBA U TOUHOCTH M3MepeHUd. OCHOBHbIE TIOIOKEHUsI 3aKOHa
P® «O06 obecrieueHnM eAMHCTBa M3MepeHui». 15. TocygapcTBeHHast cucteMa o0ecriedeHHUs] eTUHCTBA
usmepenuii (I'CU). 16. IMonsarue metposioruueckoro obecrieuerust (MO). TIpaBoBble, OpraHU3alOHHEIe,
Ha-yuHble U TexHuueckue ocHoBbl MO. 17. Buasl u copep>kanue pabot o MO. dyHkimu dhemepanisHOTO
areHTCTBa M0 METPOJO-THH, CTaHAapTu3aLuuu U ceptTudukanuu (Poccrangapra). 18. Metposornyeckre
CTy’KOBI TOCYZApCTBEHHBIX OPTraHOB YIpaB/eHUs U OPUAMUECKUX L. 3afaud U 00si3aHHOCTH CITyKO.
19. TocyngapcTBeHHBIM MeTposiornueckuii KoHTposb. 20. TToBepka cpeactB u3Mepenus. 21. KamubpoBka
cpezcTB u3Mepenusi. 22. Cucrema Bocripou3sBesieHus eiuuur] @B v nmepegaun nx pa3mepoB pabourm CU.
TexHWuyeCckue, OpraHv3aljUOHHble U HOPMaTUBHbIE OCHOBBI CUCTeMbl. 23. DTasnioHbl. 24. IloBepouHble
CXeMbl U MeTOJVKU IoBepKU. 25. Bupel nosepku CH, Merozb! moBepku. 26. lLlenu U IPUHLMIIBI
CTaHZapTy3anuu. 27. Buabsl U MeToApl cTaHjapTu3anuu. 28. ['ocyjapcTBeHHasi cUCTeMa CTaHJapTU3aLiu
(I'"CC). HayuHas u opranu3sanponHas ocHOBbI ['CC. 29. HopMmaTrrBHbIe JOKYMEHTHI M0 CTaHZAPTH3aLUH.
30. Kareropuu craHgaptoB 31. TexHuueckKue U OpraHu3alMOHHble OCHOBBI, LeJd W 3aJauu
ceprudukanyu. 32. Bugsl ceprudukarmm. OcobeHHOCTH CepTUGhUKAIK C/IOKHBIX TEXHUUECKUX CUCTEM.
33. Cxembl cepTUdUKaLIUU

3.2 Boripochkl Ha cobecejoBaHKe
— Bompochl gy cobecemoBaHusi TIpHBeieHbI B METOAWYECKUX YKa3aHUSX [JISi BBITIOTHEHUS
71abopaTopHBIX PabOT M0 JAHHOMW JUCLIUTUIHE.

3.3 TemMbl 0OIPOCOB Ha 3aHATHUAX

— OCHOBHbBIE TIOHSITUS, TEDMUHBI U OrpefiesieHUss MeTpojoruu. Cuctema eJuHUL] (PU3NYECKHUX
BemurH (PB). Knaccudukaim BU0B u3MepeHuii, MeToJjoB U cpeAcTtB usmepenuit (CU1). OcHoBHbIe
MeTpoJsioruueckie  xapakTepuctuku CH. OcHOBbI TeopuM morpeiiHocted.  Kraccudukaiius
norperrHocTeld. CrcTeMaTHyeCcKye W CJTydaifHble TIOTPeLTHOCTH, UX 0COOeHHOCTH.

— Tlonatue wetposornueckoro obecrniedenuss (MO). IloHsiTMe «eOWUHCTBO HW3MepeHUM».
OcHOBHBIe TI0/10KeHus1 3akKoHa PD «O6 obecrieueHny earHCTBa U3MepeHui». Cdepbl rocynapCcTBeHHOTO
perymupoBanusi obecrniedenus: eauHcTBa u3Mepenuit (I'POEM). OG6sizaresnbHble TpeboBaHWMS K
V3MepeHUsIM, CpeJCTBaM W3MepeHUl, MeTOAUKaM BbINO/HeHUs1 usMmepeHud, egunuiiam ®PB. Cucrema
Bocrnipou3sBefieHus equnul, @B 1 mepefaum Mx pasMepa BCeM CpefCTBaM U3MepPeHHH. DTaloHbl, BUZbI
sTasioHoB. [ToBepka u kanmubpoBka CH. IToBepouHble CXeMbl U METOJUKHU MOBEPKU. [0CyJapCTBeHHBIM
MeTpOJIOruueCKUU HaJ30p.

— OcHoOBHbIe TM0/0)KeHUs1 3aKOHa Pd® «O TexXHUYeCKOM peryjivpoBaHUmn». TexHuyeckue
perniameHnTel. HayuHble, IpaBoBble, OpraHv3aljuOHHbIe OCHOBBI CTaHfapTU3alyi. OCHOBHbIe MOHATUS U
oripefiesieHUss B 00/71aCTH CTaHJApTU3alMi. Buabl M MeToAbl CTaHAApPTHU3aldH. BUAbI HOPMaTHBHBIX
JOKYMEHTOB T10 CTaH/apTh3aluu. [0CyapCcTBeHHBIN KOHTPO/Ib M HaZi30p 3a coOsmofeHreM TpeboBaHMiA
HOPMAaTHBHBIX JI0KYy-MeHTOB. MeKyHapo/iHas CTaH apTHU3aLusl.

— OO06o0011IeHHBIE CTPYKTYpHBIE CXE€MbI W3MEpPUTE/bHBIX TPUOOPOB. I[IPUHLIUIBI TIOCTPOEHUS
uuopoBbix CHU. Metoabl ¥ cpefcTBa H3MepeHMs] HaNpsUKeHWs, TOKa W MOILJHOCTU. M3mepeHue
napameTpoB Leneii. MccnegoBanue ¢opmbl curHana. Ocuunnorpaduyeckve v3MepeHusi. VsmepeHue
4yacTOThl, UHTEPBAJIOB BpeMeHU 1 (ha30BOro CABUTaA.

3.4 TeMbI KOHTPO/IBHBIX PadoOT
— Cnocobbl HOpMHUPOBAHUS METPOJIOTUUECKUX XapaKTePUCTUK CPeCTB u3MepeHusi 1 06paboTka
pe3y/IbTaToB MPSIMBIX OIHOKPATHBIX U3MepeHui; OOpaboTKa MPSIMbIX MHOTOKPATHBIX M3MEpPeHUH;

3.5 Tembl 1ab0paTOpHBIX padoT
[ToBepka cpefCTB U3MepeHUH.
V3mMepeHU peakTUBHBIX ITapaMeTpOB Lieren
V3MepeHMe akTHBHBIX CONPOTUBJIEHUM
— IlpuMmeHeHue 5/1eKTPOHHOTO ocLy/Iorpada st usMepeHUl lapaMeTpoB CUTHAjIoB

4 MeTtognueckye MaTepHaJsibl
Inst obecrieueHusi mporiecca oOyueHHs U pellieHus 3afiau 00y4yeHUs! UCIIONb3YIOTCS CIeAyHoIre
MaTepuarlbl:
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— MeToJuuYecKhe Marepuasbl, ONpe/ie/sioliye IpoLeAypbl OLeHWBaHUS 3HaHWM, YMeHUH,
HaBbIKOB U (WIM) OMbITa [esTeJIbHOCTH, XapaKTepU3YyIOL[UX 3Tarbl (POpP-MUPOBAHHSI KOMIIETEHLUH,
corziacHo 1. 12 paboueii mporpamMmMmsl.

4.1. OcHoBHas /MTEparypa
1. IIvimmape B.FO. TexHuueckwe u3MepeHUsT W MpHOOpBI: yueOHMK A1 By3oe /B.FO.
[Mummapes. - M.: Akagemus, 2010. - 384 c. : wi. (Hasmuue B 6ubmoreke TYCYP - 11 3k3.)
2. Ortuanko B.®. MeTposiorus, cTaHjapTH3al[Usa U cepTUQUKaLusa: Yuebd. mocobue. — Tomck:
ToMCcKuIT Me>KBY30BCKUH 1[eHTP AMCTAHIIMOHHOTO obpa3oBanHust, 2010. — 208c. (Hammuue B 6ubmuoreke
TYCYP - 61 3k3.)

4.2. lonoHUTe/IbHAA IAMTepaTrypa

1. O3pactoB B.E., Cugopos F0.K., Otuanko B.®. V3mepurenbHas TeEXHUKA U JaTUUKHU: YUeOHOe
nocobue. — Tomck: TMII/IO, 1999-178 c. (Hanuume B 6ubmoTeke TYCYP - 63 3K3.)

2. JlepmmnHa E.C., HoBuukwuii I1.B. OnekTtpuueckue wusMepeHUs1 (PU3NUECKUX BeJIUUHH
(u3mepuTenbHble mpeobpa3oBaresnu) — JI.: Dnekrpoaromusgar, 1983.-320 c. (Hasmuue B OubMMOTEKe
TYCYP - 16 3k3.)

3. U3mepeHue sneKkTpuyeckKux U Hessekrpuueckux sennuus/ Ilox pen. H.H.Esruxuesa. — M.:
Oueproaromu3zgat, 1990. -349 c. (Hamuuue B 6ubmoteke TYCYP - 32 3k3.)

4. MeTtponorusi, CTaHJapTH3aLus, CepTU(UKAIMs U 3MeKTpOu3MeprTe/IbHasl TeXHUKa: YueOHoe
nocobue/ K.K. Kum, I"H. Aaucumos, B.}FO. Bapbaposuu, B.4. JlutBunos. — CIIB.: TTurtep, 2006. — 368 c.:
w1 (Hamuue B 6ubmioreke TYCYP - 50 3k3.)

4.3. Obs3aTe/TbHBIE YUeOHO-MeTOoJuYeCKHe Moco0us
1. Oruanko B.®. YuebOHO-MeTOoquuecKuii KOMIUIEKT (yueOHBIE MeTouuecKde TocoOusi TIo
MPaKTUYeCKUM 3aHSITHSIM, TI0 CaMOCTOSITeNIbHOM paboTe CTyJeHTOB, 1o JabopaTopHbIM paboTam) Ti0
mucuurinie . UTu[l . — Tomck: 2012, [DOnekTpoHHbIM pecypc]. [OnekTpoHHbINM pecypc]. -
http://mnew.kcup.tusur.ru/library/umk-metrologija-standartizacija-i-sertifikacija-fet

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. OG6pa3oBarenbhbii  mopran  yHuBepcureta  (http://lib/tusur.ru,  http://edu/tusur.ru),
3/1IeKTPOHHBIe MH(OPMAaLIMOHHO-CIIPaBOUHbIe pecypchl Kadeapst KCYTI
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