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1. Poab qucuuniauabl «MeTpoJiorus, CTAaHAAPTH3ALMA U cepTUUKAILUSA » B GOPMUPOBAHMU KOMIIETEHI[HIl BHINTYCKHUKA:

Kon
KOMIIETEHIH
u

HanMeHoBaHMe KOMIIETEHIIMH

Cocrapisiionmue pe3yJbTaTOB 00y4eHHs

Kon

HaunMmeHoBaHue

CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BATh
OCHOBHBIC 3aKOHBI ECTCCTBEHHOHAYYHBIX
JUCIUIUTMH B IPO(eCCHOHATLHON

OIIK(Y)-2 | nedareiabHOCTH, MPUMEHSATh METOIbI
MaTeMaTHYECKOr0 aHaIM3a U MOJICITMPOBAHHUS,
TEOPETUIECKOTO U SKCIIEPUMEHTATBHOTO
WCCIICIOBAHHUS

OITK(Y)-2.B10

Brnaneer MeTogaMu OIICHKH pe3yNIbTaTOB aHANIN3a, CIOCO0aMH
MIPEICTaBJICHUS PE3YIBTATOB H3MEPEHUI

OIIK(Y)-2.Y 10

[IpoBoguT wu3MepeHHs TpU KOHTPOJIE KadecTBa  CBIPh,
MaTepHaJIOB U TOTOBOH MPOAYKIIMH

OIIK(Y)-2.310

3HaeT METO/Ibl pacyeTa MOrpelIHOCTEN Pe3yIbTaTOB U3MEPEHUI

Hcnonb3yeT HOpMAaTUBHO-TEXHUYECKYIO TOKYMEHTALHIO;

IK(Y)-9.B1
BJIaZICHUEM OCHOBHBIMH METOJIAMH H Y) 3ATIONHACT CTAHTAPTHBIE IOKYMEHTHI
npHeMaMH IPOBEICHHS SKCIIEPUMEHTATBHBIX Beb :
I/ICCJ'ICZIOBaHI/Iﬁ B CBOCIH HpO(i)eCCHOHaﬂbHOfI HK(y)_9y1 I)é HUpacT CXEMbI U CUCTCMbI CepTI/I(bI/IKaHI/H/I, CHUCTEMbI Ka4yeCTBa,
IMK(Y)-9 | obnacTu; crioCOOHOCTHIO TIPOBOIUTH PaboOTacT o CTanAapTaMu
CTAHApPTHBIE 1 CepTHUKALMOHHBIE 3HaeT TEOPEeTHYECKUE OCHOBBI U HOPMATHBHO—TIPABOBBIE OCHOBBI
WCTIBITAHUS CHIPA, TOTOBOH MPOYKLIH 1 TIK(Y)-9.31 METPOJIOTHH,  CTaHJApPTU3aluH,  CcepTHUKAIWK,  MpaBUia
TEXHOJIOTHYECKUX MPOLIECCOB ' UCIIOJIB30BAaHUSI W [PHUHLUIIBI  IIOCTPOEHUS  HOPMATHBHOU
JOKYMEHTAIIUH
2. Tloka3aTeju M MeTOAbI OLIECHUBAHHUS
[Tnanupyemble pe3yabTaThl 00yUeHUs MO JUCIHUILTHHE Kon
KOHTPOJIUPYEMOU HanmenoBanue paznena MerTo/ibl OlIEeHUBaHUS
Kon Haumenosanue KOMIIETEHIUU JUCLIUIUTUHBI (OLIEHOYHBIE MEPOTIPUSITHS)

(unu ee yacTH)

IIpuMeHATh 3HAaHUS 3aKOHOIATEILHON U
HOPMAaTUBHOI 0a3bl METPOJIOTHUH,
CTaHJAPTU3ALUU U TIOATBEPKICHUS
COOTBETCTBHS, IIPABUIIA HCIIOJIB30BAHUS U
IIPUHLUIIBI IOCTPOCHUS HOPMAaTUBHOU
JOKYMEHTaIMH B NpodecCHOHaTbHON

P11

TIK(Y)-9

Pazgen 1. OcHOBBI MeTpoOJIOTHH

Pazzen 3. O1ieHka cOOTBETCTBUS

Jlexmus Online, 3amura
nabopaTopHOil paboThI,
BBITIOJTHECHHE MTPAKTUIECKOTO
3aJaHus, BeimonHenue MJ13,
TeCcT

Pa3nen 2. OcHOBEI
CTaHJapTU3AIUN




JACATCIIBHOCTH

Jlexums Online, 3amura
n1abopaTopHOi paboTHI,

Br10upaTh cucTeMbl cepTU(GUKALNN, CHCTEMBI

KauecTBa; paboTaTh CO CTaHAApTaMH, BBIOUPATH

P/I2 | sTamsl HOATOTOBKU MPOAYKIIMH, H3rOTABIMBAEMOM PO — BBITIOJTHCHHE MTPAKTUYCCKOTO

B COOTBCTCTBHUH C HAITMOHAJIbHBIM CTaHI[apTOM, K p 3adaHus, BBIIIOJTHCHUC I/II[3,
Pazgen 3. O1ienka cOOTBETCTBUS

ITOJITBEPIKICHUIO COOTBETCTBUS TECT

Paznen 1. OCHOBBI METPOJIOTUH
ITK(Y)-9 Paznen 2. OcHoBBI

Br16upaTh METOBI U CpeACTBa U3MEPEHUS B
KOHTPOJIE [TapaMETPOB PEKXUMOB XUMUKO-
TEXHOJIOTUYECKUX IIPOLECCOB, IPOBOAUTH OIIK(Y)-2
00paboTKy pe3yJIbTaTOB H3MEPEHH, BIaICTh
criocobaMu MpeICTaBICHHs Pe3yIbTaTOB

Jlexums Online, 3amura
Pa3nen 1. OcHoBbI MeTpoOsIOTUN nabopaTopHOi paboTHI,
BbinoHeHue MJ13, tect

P13

U3MEPEHUI

PaccunThIBaTh XapakTEPUCTUKU U IAPAMETPBI

HorpemHOCTevﬁ B OLICHKE PE3yJIbTAaTOB HAyYHBIX OIIK(Y)-2 Jlexuus Onlinve, 3aIlnTa
P/I4 | nccnenoBaHuil U B METPOJIOTUYECKUX Pasznen 1. OcHoBBI MeTpoOsIOTUN nabopaTopHOil paboThI,

U3MEPEHUSX, OLIEHUBATH JOCTOBEPHOCTH BeinoiHenue UJ13, tect

Pe3yJIbTaTOB U3MEPEHUN

3. HIkaja oueHUBaAHUSA
ITopsimox opraHu3anuy OLEHMBAHUS PE3yJIbTaTOB OOyUEHHUs B YHHBEPCHUTETE PErIaMEHTHPYETCs OTIENbHBIM JIOKAIbHBIM HOPMAaTHBHBIM aKTOM —
«CucTteMa OllCHUBaHUs Pe3yJIbTaTOB 00ydeHHs B TOMCKOM MoNMTeXHUYeCKOM yHuBepcuteTe (CrcteMa OleHUBaHMA)» (B JACHCTBYIOIICH PEIaKIINN).
Hcnonb3yercss OamibHO-PEUTHHIOBasi CUCTEMa OIICHMBAaHUS pe3ysbTaToB 00ydeHUs. MToromas oneHka (TpaJulMOHHAs W JIMTEpHas) MO BUAAM
yueOHOM pestenbHOCTH (m3ydenue guctumiuH, YWPC, HUPC, kypcoBoe npoeKkTHpOBaHME, NPAKTHKU) ONpEleNsercs CyMMOW OajuioB IO
pe3yJbTaTaM TEKYIIEero KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluy (UTOroBast peMTHHIOBas olleHKa - MakcuMyMm 100 6aioB).

PacnpeﬂeneHI/Ie OCHOBHBIX W OOIIOJIHUTCIBHBIX OamoB 3a OICHOYHBIC MCPOIPHUATUA TCKYLIECTO KOHTPOJISA U HpOMG)KyTO‘-IHOﬁ aTTeCTalun
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

PeKOMeHHyeMaﬂ mKajga ajisi OTACJIBHBIX OIICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOAHOI'O M TCKYIICTO KOHTPOJIA

% BBINOJHEHUS CooTBeTCTBHE

o~ OnpenesieHne OLeHKH
3aJaHusI TPaIMIMOHHOI OLleHKe

90%+100% «OTINYHO» OT1iM4YHOE IOHMMAaHME IIPEAMETA, BCECTOPOHHME 3HAHUS, OTJINYHbBIE YMEHMS U BJIaJIEHHE OIBITOM IIPAKTUYECKOH AeATEIbHOCTU
9 &
HE00X0IMMBIE Pe3yJIbTaThl 00y4eHUs CHOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJUYECTBOM 0AJIOB, OJU3KHM K MAKCUMAIBHOMY




70% - 89% «XopormIo» 0CTaTOYHO IIOJIHOE TIOHUMAHHKE IIPEIMETA, XOPOIINE 3HAHNS, YMEHUS M OIBIT IPAKTHUECKOH IEITEILHOCTH, HEOOXOMUMBIE PE3YIIBTATEI
] 9 y 9 y
00yueHHs c(hOpMHIPOBAHBL, KAYECTBO HU OJHOTO W3 HUX HE OIIEHEHO MHHUMAIEHBIM KOJMIECTBOM OajioB

55% - 69% «Y IOBILY» IIpuemneMoe MoHUMaHKE IPEAMETA, yAOBICTBOPUTEIbHbIE 3HAHNS, YMEHUS U OIBIT IPAKTUUECKO NesITeIbHOCTH, HEOOXOAUMBIE PE3yIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHMAJIBHBIM KOJIMYECTBOM OaiiioB

0% - 54% «Heynosn.» PesynbraThl 00y4YeHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JJOCTATOYHBIM TPEOOBaHUSIM

[ITkaJa 71 OIIEHOYHBIX MEPONPHUATHI TuddepeHITMpoOBaHHOrO 3aueTa / 3a4era

Crenennb
a
c()OpMHPOBAHHOCTH Bau COOTBeTC"EBHe Onpeenente onenxn
pe3yJIl)TaTOB Tpa}]l/llll/lOHHOI/l OLIEHKe
o0yueHust
90% + 100% 90 +~ 100 «OTINYHO» OT1IMYHOE IOHUMAaHME IIPEAMETA, BCECTOPOHHME 3HAHUS, OTJIMYHBIE YMEHHS U BJIaJICHUE OIIBITOM IIPAKTHYECKOH AeATEIbHOCTH
9 9 9
HE00X0IMMBIC PE3yJIbTAaThl 00YYCHHS C(HOPMHUPOBAHBI, HX KAYECTBO OIICHCHO KOJUYECTBOM 0aJLIOB, OJM3KHUM K MAKCUMAIIBHOMY
70% + 89% 70 + 89 «Xopomio» OCTaTOYHO ITOJIHOE ITIOHMMAaHHUE MIPEIMETA, XOPOIIHE 3HAHUS, YMEHHS U OIIBIT IIPAKTHYECKOH AEATEIHbHOCTH, HEOOXOIMMEIE
& 9 9
pe3ynpTaThl 00yUeHHs C(hOPMHUPOBAHEI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MUHUMAIBGHBIM KOJIMIECTBOM 0AJLIOB
55% + 69% 55+69 «Y IOBIL.» IIpuemaeMoe MOHMMAaHKE IIPEAMETA, YIOBIECTBOPUTCIbHEIC 3HAHMS, YMEHHS U ONBIT IPAKTHUYECKOM NEeITEILHOCTH, HCOOXOIUMbIE
9 9 &
pe3yapTaThl 00yueHus CHOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIIEHCHO MHHAMAIILHBIM KOJUYECTBOM OaJlsIOB
55% + 100% | 55+ 100 «3a4yTeHo» Pe3ynbraThl 00y4YeHHUs] COOTBETCTBYIOT MUHMMAJILHO JIOCTATOYHBIM TPEOOBaHHSIM
0% + 54% 0+54 «Heynosmn.»/ Pe3ynbraTsl 06y4eHuUsI He COOTBETCTBYIOT MUHUMAIIBHO JOCTATOYHBIM TPeOOBAHUAM
«He 3auTeno»

4. TlepeyeHb THNOBBIX 33/IaHUI

OlleHO‘-leIe MeponpusaTHus HpﬂMepbl THIIOBBIX KOHTPOJBbHBIX 3allaﬂl/lﬁ
1. Bomnpocs! k JekuusiM B Jlekuus 1. MeTposiorum, cTaHAapTH3aIUH, OATBEP K/AeHNEe COOTBeTCTBUSA. B3anmocss3u.
pexkume Online Crioco0b! 3a1UThl TOTPEOUTENST OT OMACHON U (aTbCU(PUIIMPOBAHHON TPOTYKIIHH.

Kakum 06pazom peanuzyeTcst oATBEPKICHUE COOTBETCTBUS
Uro sBisieTcss 00bEKTOM METPOJIOTUH, TIOATBEPKICHHS COOTBETCTBUS
[lepeuncnute 11€7U U JOKYMEHTHI TIO CTaHIapTU3ALIUH

Jlekuust 2. OCHOBHBbIE OHATHA METPOJIOTUU. DU3NUYeCKHe BeJTUIUHbI
[{enn 1 387241 METPOJIOTUH

®dwusznyeckas BennunHa. Knaccudukanum Gu3nueckux BEIUYUH
OcHoBHbIE U TPOM3BOAHBIE eAMHUIEI CU, TPUCTaBKH U MHOKUTEITHN
[ITxanbr u3MepeHnii: HAMMEHOBAHUS, IOPSAIKOB, UHTEPBAJIOB

Jlexums 3. U3mepennsi. Cpeacrsa usmepeHui
Cocrapastomue 3J1eMeHThl n3MepeHus. IlocTanoBka M3MEpUTENbHON 3a1a4H.




O1eHOYHbIE MEpPONpPUATHS

l'Ipnmele THIIOBBIX KOHTPOJbHBIX 3aJaHnii

Knaccudukanum nsmepennit

Tun cpencts u3mepenuidi. KomruiekcHble cpeicTBa u3mepeHuit. MiamepurenbHbie mpuOopbl
MeTposoruueckue XapakTepuCTUKU CPEICTB U3MEPEHUM.

TpebGoBaHus K CpeicTBAM U3MEPEHUH.

[ToBepka u kanuOpPOBKA CPEACTB U3MEPEHUH.

Jlexuus 4. Pesyabtat n3mepennii. [lorpemnocts pesyabrara u3mMmepeHuii

OcCHOBHbBIE UICTOYHUKH MOIPEUTHOCTH

Knaccugukanum cucremarndyeckux norpemsocteil. CriocoObl 0OHAPYKEHHUS CHCTEMAaTHYECKUX
IIOIPELIHOCTEM.

Canyuaiinble norpetHocTd. OCHOBHBIE XapaKTEPUCTUKU BBIOOPOYHOI COBOKYITHOCTH

OGHapy>keHue MpoMaxoB

Jleknus S. U3MepurebHas 3aga4ya. Meroauka usMepeHu

Drarbl UCCIIEIOBaTEILCKUX U3MepeHuit. OOpaboTKa SKCIIePUMEHTAIbHbIX JaHHBIX
Oco0eHHOCTH KOJTMYECTBEHHOTO XUMHUYIECKOT0 aHaimm3a. Buabl mpoo.

[ToaroroBka mpoObI BENIECTBA K U3MEPCHUIO aHATUTHYCCKOTO CUTHAJIA.
HopmaTtuBbl KOHTPOJISI TOUHOCTH.

Jlekuus 6. OCHOBBI CTAHIAPTU3ALMHU

OcHOBHBIE IOHATHA CTaHAAPTU3ALUU

MeTonabl TEOpETUYECKON CTaHAApTH3ALUN

@DyHKIMH CTaHAAPTU3ALUN

YpoBHM cTaHAAPTU3ALNY, IPUHIUIIBI CTAaHAAPTU3ALUI

denepanbHble 3aKOHBI, PETYJINPYIOLIME BONPOCH B 00JIaCTH CTaHAAPTU3ALUU

Jlekuus 7. CtanaapTHble BUABI JOKYMEHTOB HA IIPOU3BO/ACTBE

Kakue ToKyMeHTBI OTHOCATCS K IPaBOBBIM?

Kakne noKyMEeHTBI OTHOCATCS K TEXHUYECKUM? TEeXHOIOrM4eCKUi PErjJaMeHT.
Ob6s3arenbHbIe TpeOOBaHUS K 00BEKTaM TEXHUYECKOTO PEryTUPOBaHHS
TexHU4eCKui peraaMeHT.

Kareropuu crangaproB. Buas! ctannapTos.

HanmonaneHeiii ctanaapt. [IpaBuna ctanaapTu3anuu. ACIEKTbl CTaHIapTU3AIIH.
KoMIIeKChI CTaHIapTOB.




O1eHOYHbIE MEpPONpPUATHS

l'Ipnmele THIIOBBIX KOHTPOJbHBIX 3aJaHnii

Jlekuus 8. JlIokyMeHTbI HA POAYKIIUIO

[enu npuHsATHS TeXHUYECKUX persiameHToB. Coaepsxanue TP.

Texnonornueckuii pernamenT. CTpyKTypa 10KyMeHTa « TeXHOJIOrn4ecKuil periaMeHT».
CranmapT TEXHUYECKUX YCIOBUI HA NPOLYKIHIO.

TexHuuyeckue yciaoBUsl Kak BUJ] CTaHJapTa OpraHU3aliiu.

Jlekuus 9. Ouenka cooTBeTCTBUSA

®opMBbI OLICHKH COOTBETCTBUS: UCIIBITAHUE, U3MEPEHUE, KOHTPOJIb COOTBETCTBHS
I'ocynapcTBenHas perucrpanus

Han30pHO-KOHTpOsIBbHAS 1€ TeNbHOCT. BHUJIbI TOCY1apCTBEHHOTO KOHTPOJIA 32 O€301aCHOCTHIO.
O6s3anH0CTH U nipaBa opraHos ['KuH.

Mertposnoruueckuii KOHTpoJIb 1 Haa3op. Pocrexnanzop.

Jlekuusi 10. IloaTBep:KkIeHNEe COOTBETCTBUS

[{enu ¥ NpUHLMIIBI TOATBEPKACHUS COOTBETCTBUS

@opMbl TOATBEPKACHUS COOTBETCTBUs. J{0OpOBOIBHOE H 00S3aTENbHO TMOATBEPKACHUS
COOTBETCTBHUSI.

Pe3ynbpTaTr MOATBEPKIEHUS COOTBETCTBUS.

HexnapupoBanue, ceprudukanus. Cxembl cepTUUKAIIH.

3HaK COOTBETCTBUS M 0OpallleHHsI Ha PbIHKE.

CucreMsl cepTUQUKaUU. YYaCTHUKU CEPTUPUKALINN.

AKKpeaAMTOBaHHbIE UCIIBITATEIbHbIE TJA00paTOPUU

Omnpoc B KOHIIE JIEKINH

Bompocsr:

1. Ilepeuncaute @3 B 061acT METPOJIOTUH, CTAHAAPTU3ALMH U OLIEHKH COOTBETCTBHSI.

2. VI3 mpeyioKeHHOro 0oOOpYZOBaHUS BbIOEpUTE CpelcTBa M3MepeHuil (OropeTka, IITaTHB,

TepMOMETp, TIUTKA dekTpudeckas, ['CO coctaBa mean)

HazoBure cioco0bl 00Hapy>KEHHsI CHCTEMAaTHUECKOM MOTPEITHOCTH.

4. TexHUYECKUN periaMeHT, TEeXHOJOrMueckuid perjameHT. Kakoil M3 3THX JOKYMEHTOB
OTHOCHUTCS K IIPaBOBBIM?

5. Ilepeuncnure crmocoObl TPOBEACHHS OILIEHKH COOTBETCTBHSI.

6. JlaiiTe onpeneneHre NOHATHSIM: CepTUDUKALMS, TEKIAPUPOBAHUE COOTBETCTBHSL.

w

3amura JadbopaTopHoi

Bompocsr:




O1eHOYHbIE MEpPONpPUATHS

l'Ipnmele THIIOBBIX KOHTPOJbHBIX 3aJaHnii

padoThI

Pa6ora 1.1. UndopmanuonHoe odecnieueHne B 00J1aCTH TEXHHYECKOT0 PeryJIMpPOBAHMS.
JIeKTPOHHBbIE 00pa30BaTe/ibHbIE CHCTEMbI
1. Yto sBAsieTCS TEXHUYECKUM PETYIUPOBAHUEM.
2. Uto oTHOCHTCS K 00BeKTaM craHfapTu3anuu? Uto Takoe crangapt?
3. NadopmarnmonHoe odecrneueHne B 00JIACTH TEXHUIECKOTO PETYIMPOBAHMSI PEATU3YETCS
MOCPEACTBOM BeICHHUS?

Padora 2.1. ®usuveckue Beanuunbl. Kinaccndpukanmnu ¢pusnyecknx BeJnIYuH

1. Yro Ttakoe pusnueckas BenuunHa? [IpuBenurte npumepsl GU3NUECKUX BETUYUH.

2. Ilo xakuM npu3HAKaM KIACCUPUIHUPYIOT (PU3NIESCKHIE BETUYNHBI?

3. Uro Takoe pazMep (u3MUECKOW BEIMYUHBI, pa3Mep EIUHMIBI (PU3MUECKOW BEIHUUMHBI U
3Ha4YeHue Gu3ndeckoi BenmnunHbl? [IpuBenuTe mpuMepsl.

4. Yro Takoe u3MepeHHE (PU3MUECKOM BEIUYMHBI U pPE3yJbTaT H3MEPEHUs (U3NYECKON
BenuuuHbI? UTO siByIsieTcs enbio u3amepenuii? [IpuBenure npumepsl.

5. Ilo xakomy npu3HaKy (pU3MUECKUE BETUUMHBI P30T Ha U3MEpsieMble U OLleHUBaeMble?

6. IlpuBeauTe mMpUMEPHI ONTUYECKHUX, ITEKTPHUECKUX, MEXaHHUECKUX BEIUYHH.

7. llpuBeaute npumepsbl (U3NYECKUX BEIMYMH, OTHOCSIIMXCSA K IIKajle HAaMMEHOBAHUH, K
IIKaJIe MOPSAIKOB, K IIKaJIe MHTEPBAJIOB, K IIKaJIe OTHOIIEHUH 1 K a0COJIFOTHOM 1IKae.

Padora 2.2. CpencrBa usmepenusi. Kpurepun Bpidopa cpeacTBa u3mMepeHus

1. Kakue (pakTopbl yUuTHIBalOTCS MPU BBIOOPE METOAOB U CPEJICTB U3MEPEHUS?

2. KakuMu KpUTEPUSMH TOJIB3YIOTCS TP BEIOOPE METOJIOB M CPEJICTB U3MEPEHUs?

3. Uto Takoe MeTpOJIOTHYECKUE, SKCILTyaTallUOHHbIE U SKOHOMHUYECKHE XapaKTEPUCTHKHU CPE/ICTB
U3MEpeHUit?

4. Tlepeuncnure MATH IPYMI METPOJIOTMUECKUX XapaKTEPUCTUK CPEJICTB U3MEPEHUH.

5. OxapakTepu3yiTe OJKCIUTyaTallMOHHBIE ¥ SKOHOMHUYECKHE XapaKTEPUCTHKH  CPENICTB
U3MEPECHUM.

6. Kak xmaccupuuupyroT OCHOBHBIE MPOIECCHl XHMHUYECKOH TEXHOJOTHH TI0 CYINHOCTH
npoiiecca?

7. TlepeunciuTe OCHOBHBIE MAacCOBO HW3MEpSIEMbIe ITapaMeTPbl XHMHKO-TEXHOJIOTHYECKHX
IPOLIECCOB.

8. B uém 3akmoyaroTcs OCHOBHBIE OCOOEHHOCTH HW3MEPEHHUs IapaMeTpOB  XHMHKO-
TEXHOJIOTUYECKUX MPOLIECCOB?




O1eHOYHbIE MEpPONpPUATHS

l'Ipnmele THIIOBBIX KOHTPOJbHBIX 3aJaHnii

Padora 2.3. O0bem. Cpeacrea nusmepenusi 00beMa B XHMHYECKOM aHAJIU3e.

1. B kakux enuHULax u3Mepsercs 00bEM )KUIKOr0 WM ra3000pa3HOro BemecTsa?

2. C KaKoii 1eNbIo0 U3MEPAIOT 00BEM BEIIECTBA B XUMHUECKUX IPOU3BOICTBAX ?

3. Kakue wmeroabl u3MepeHuss o00bEMA MCIOJB3YIOTCS IPU  IMPOU3BOJACTBE XMMHUYECKOH
MPOTYKIIMH?

4. B ueM NposBIAIOTCS 0COOEHHOCTH U3MEPEHUs TOUHOro 00bEMa?

5. Kakwue cymecTByIoT crioco0bl H3MepeHHsi TOUHOTO 00BhEMa?

6. Kakue cymecTBYIOT BUbI U THUITBI MEPHOU MTOCYIbI?

7. Kakue Bbl 3HaeTe METpOJIOTMYECKHE XapaKTEPUCTHUKU MEPHOM MOCYyJbl — MEpPHBIX KOJIO,
MEPHBIX IMUIIETOK C OJHON OTMETKOH, IpaJyupOBAaHHBIX MEPHBIX MMUIIETOK, OIOpETOK?

8. 3auem HEOOX0IMMO KATHOPOBATH MEPHYIO MOCYTy?

Padora 2.4. Conepxanue KOMIoHeHTa B Ipode. CTaHIapTHbIE M I'PaJUPOBOYHbIE
PaCTBOPBI.

1. B kakux CANMHUIAX BbIpAXKarOT COACPKAHUC KOMIIOHCHTA B Hp06ax TBCPAOro, XUIAKOro 1
razoo0pa3Horo BeniecTa?

2. Uro Takoe KOHIICHTpaIus KoMIoHeHTa? KakoBbl OCHOBHBIC HAMMEHOBAHUS KOHIICHTPAIHH
KOMIIOHEHTa NPUHATHI B MEXIyHapOJHOH CcHUCTEeME €AMHULl (U3UUECKUX BEIMYUH, 4YTO OHH
0003HAYaIOT ¥ KaKOBBI UX €IMHUIIBI U3MEPEHUS?

3. Hanummre dhopmyny /Ui pacyeTra MOJISPHONW KOHIIEHTPALMU KOMIIOHEHTa B pacTBOpPE, €CIIU
M3BECTHA €ro Macca U 00bEM pacTBopa?

4. Yro mpencraBiseT co0OH 3TAIOH YMCIIAa YaCTUIL] KOMIIOHEHTa | Moib? UTO Takoe KOMIOHEHT
CpaBHCHI/Iﬂ? Yro Takoe BCIICCTBO CpaBHCHHUA B XMMHWYCCKOM aHAJIUM3C U OJId 4Y€TrO0 OHO HY)KHO‘) Kaxwue
BEIIIECTBA UCIIONB3YIOT B KAUECTBE BEIIECTBA CPAaBHEHUS?

5. Uro mpencraBiser co0oil cTtaHmapTHbI oOpaseln; coctaBa BemiecTBa? [IpuBeaute mpumep
CTaHgapTHOro oOpa3lma cocraBa JKUAKOTO, TBEPAOrO, Tra3000pa3HOT0  OPraHUYECKOro U
HEOPTaHMYECKOTO BEIIECTBA.

6. Kakoil pacTBOop Kakoro-imubo KOMIIOHEHTa CpaBHEHHs Ha3bIBaIOT cTaHIapTHBIM? M3 yero u
KaK MO>XHO ITPUTOTOBUTH CTAaHIAPTHBINA PACTBOP KOMIIOHEHTA CPaBHEHHUS?

7. Kakoil pacTBOp Ha3bIBAIOT TI'paayHpoBOYHBIM? IlepeunciuTe crnocoObl MPUTOTOBICHUS
rpagyupoOBOYHBIX PACTBOPOB KOMIIOHEHTA CPAaBHEHU.

PaGora 2.5. MeTpoJioruyeckasi 3KCepTu3a TeKCTa MeTOAMKH U3MepPeHHii.
1. Kakue MeToabl HM3MEPEHHUsl  COJIEpXKaHMsl  ONpeJeNisieMOro  KOMIIOHEHTa B Ipobe
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aHaIM3UpyeMoro BemecTsa Bl 3HaeTe?

2. Kak noiy4aroT pe3ysbTaT U3MEPEHUsl COAEP)KaHUS KOHTPOJIUPYEMOIo KOMIIOHEHTa B mpole
AQHAJTM3UPYEMOT0 BEILIECTBA, €CIIM HCIIONIB3YIOT JIF000H (PU3NUECKUI METOI XUMUYECKOTO aHanu3a?

3. VKaxure BO3MOXKHBIE WCTOUYHMKM TIOTPEIIHOCTH pe3yjbTara M3MEPeHUs COJep KaHMs
OIpEEsIeMOro KOMIIOHEHTA B IIPOo0E aHATM3UPYEMOr0 BELECTBA, €CIIU UCHONIB3YIOT JIF000H (u3nuecKuil
METO/J] XUMHUYECKOT0 aHamu3a’?

4. Yro Takoe «XapaKTepUCTUKA IOTPELIHOCTU pe3yibTaTa u3MepeHus»? Ilepeuncnure rpynsl
XapaKTEPUCTUK MOTPEIIHOCTEN pe3ysIbTaTa U3MEPEHUH.

5. Kakue HopMaTUBbI KOHTPOJIE TOYHOCTH PE3yJibTaTa U3MEPEHUS COAEPIKAHUS ONPEAEIIEMOTrO
KOMITIOHEHTa yKa3bIBalOT B METOJIMKE XUMUYECKOro aHainu3a? [IpuBenure npuMepsl Npouesypbl OLEHKH
TOYHOCTH pe3yJIbTaTa U3MEPEHUsI KOHLIEHTPALIUU ONIPEAEIiEMOro KOMIIOHEHTA.

6. Ilo KakuM KpUTEpUSAM MOXXHO CyIUThb O TOM, YTO €JUHCTBO HM3MEPEHHUH KOHLIEHTpPALUH

OINpEENIEMOr0 KOMIIOHEHTAa B aHAJIM3UPYEMOM BEIIECTBE OOBEKTa aHajau3a JaHHOW METOAMKOU
obecnieueno? [lpuBeauTe mpuMep 1Mo KOHKPETHON METOJIMKE KOJIMUYECTBEHHOI0 XUMUUYECKOTO aHaJn3a.

Brinosanenue
NMPAKTHYECKOI0 3a]aHus

Pa6ora 3.1. Cranpaprusauus. CTaHaapTHbIe BUIbI JOKYMEHTOB HA NMPeINPUSITHH.

1. Kaxkue BUIBI TOKYMEHTOB HCIOJB3YIOTCS B CTaHAApPTH3AIMU, METPOJIOTUH, TTOJTBEPKICHUU
COOTBETCTBUS?

2. Jlns gyero um kakuM OOpa3oM TMPOBOJAUTCS AaKTyalH3alusi HOPMATHBHBIX JOKYMEHTOB Ha
peapUATHH?

3. K kakum BUIaM JOKYMEHTOB OTHOCUTCS JOKYMEHT « TeXHUUECKUN periaMeHT?

4. JlaitTe onpeeneHne TepPMUHAM «OOBEKT CTaHAapTU3AIMNY U «O00JIACTh CTaHAAPTU3AIIUN.

5. Uro npencrasnsiet co6oit tokymeHT «CTtangapT»?

6. IlepeuncnuTe BHIBI CTAaHAAPTOB, ACHCTBYIOMUX B HalmoHaIbHOW CHCTEME CTaHIapTH3AIUN
Poccutickoi Oenepanuu.

7. Urto Takoe acmeKkT CTaHAapTU3aIllMU U KaK OH OTPaXXeH B TEKCTe CTaHaapTa?

8. TIlepeunmcnuTe OCHOBHBIC AaCIEKTHl CTaHJAPTH3AIMU: B CTAaHAApTaX Ha TPOAYKIIHIO, B
CTaHJapTax Ha METOJIbl KOHTPOJIs

9. [TlpuBemuTe MpUMEpPHl TEXHUIECCKUX JOKYMEHTOB, TPUMEHICMBIX HA TTPEIITPHUSATHH.

10. K xakuM BuJaM TOKYMEHTOB OTHOCHUTCS TOKYMEHT « TeXHOIOTUUECKUI periaMeHT»?

Padora 3.2. Cranaapt Ha npoaykuuo. CTpyKTypHBbIe 3JIEMEHTBI CTAHAAPTA. ACHEKThI
CTaHAapTH3ALUH
1. HepetmanTe IMOCJICHOBATCIIBHOCTE CTPYKTYPHBIX 3JICMCHTOB CTaHAApPTAa B CTaHJAAPTaxX BCEX
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BHUJIOB U Kareropuii. [IpuBenure npumep il KOHKPETHOIO CTaHAApTa.

2. K xakuM BuJaM JIOKyMEHTOB OTHOCHUTCSI JOKYMEHT «CTaHJapT TEXHUYECKUX YCIOBHH Ha
npoaykuuio»? KakoBa 061acTb cTaHaapTU3AMK B TOM BHUJIE CTaHAapTa?

3. Uto Takoe acneKkT CTaHAApTH3allMUd U KaK OH OTpakeH B Tekcre craHjapra? Ilepeuumciute
OCHOBHBIE aCIIEKThl CTAHIAPTU3ALMM B CTAaHJApTaX Ha IMPOAYKIMIO M B CTaHAAPTaxX Ha METOJbI
KOHTPOJIA.

4. Yto Takoe TOJOXKEHHE HOPMATHBHOTO JIOKyMEHTa, M B KakKuX (oOpMax MpeacTaBICHBI
noJjoxkeHus B ctanaprax? Ilpuseanre npumeps! GopM MMOJIOKEHUH cTaHzapTa.

5. IlpuBenure mnpuMepbl IMOJOKEHUN CTaHAapTa, OOECIEYMBAIOLIME HPU HMX BBIIOJHEHUU:
0e30macHOCTh HPOAYKLUMH Ul SKU3HM; O€30IacCHOCTh MPOAYKUMHM Ui 370pOBbs; 0€30IacHOCTb
OPOAYKIMHM IS OKpy’Kallled cpeabl; 0e30acHOCTh MPOAYKLUMHU JUIsl HMYILECTBA; KaueCTBO
IIPOAYKIMH; TEXHUYECKYIO COBMECTUMOCTbD; B3aUMO3aMEHAEMOCTD; €IUHCTBO U3MEPEHUM.

Pa6ora 3.3. Texunueckuii persiament. TexHosiornueckuii perjiaMmentT. CpaBHUTEIbHBII
AHAJIN3 CTPYKTYPHI U CO/IEPKAHUS.

1. Kakwue BHIIBI TOKYMEHTOB HCIIOIB3YIOTCS Ha peanpustiu? [IpuBeaure mpuMepsl.

2. K kxakuMm BHJaM JOKYMEHTOB OTHOCUTCSA JOKyMeHT «TexHuueckuii perimameHt»? Krto
pa3palaTbIBaeT, KTO YTBEPXKIAeT M Kakyl0 HH(OPMALMIO COAEPKUT ITOT AoKyMeHT? Kakue
TEXHUUYECKHE PETIIAMEHTHI BBE/ICHBI B IEUCTBUE JJIsI XUMUUECKUX MPOU3BOICTB?

3. KakoBa cTpykrypa mokyMmeHTa « TeXHUYeCKHid periiaMeHTy?

4. TloueMy HEKOTOpbIe TpeOOBaHUS TEXHUYECKUX pPErJaMeHTOB M CTaHIapTOB Ha3Balu
obsi3arenpHbIMU? MoryT a1 TpeOoBaHus He ObITh coOmoaeHbl? Kakue TpeGoBaHUS OTHECEHBI
@enepanbHbiM  3akoHOM P® «O TexXHHYECKOM perylupoBaHUM» K o0s3aTenbHbIM? [lpuBenute
npuMepbl  00s3aTeNbHBIX TpPeOOBaHWM, CONEPXKAIIUXCS B CTaHAApTEe TEXHHMYECKUX YCIOBHH Ha
XUMHUYECKYIO (HEPTEXUMUYECKYIO) MPOTYKITHIO.

5. TlpuBenurte npuUMepsbl TEXHHYECKUX JIOKYMEHTOB, IIPUMEHSIEMBIX Ha TPEIIPUSTHH.

Padora 4.1. IlonTBepikaeHune cOOTBETCTBUS XUMHYeCKOil (HepTexuMmnueckoii) NpoayKIuH

1. Kakue npUHIMIBI TEXHUYECKOTo peryiaupoBaHusi, corjacHo D3 «O TeXHUYECKOM
pEryJIupoOBaHUMY, IEUCTBYIONIAS PEAAKIIHS, OTHOCATCS K 00J1aCTH cepTHUQHUKauu?

2. Kakue JOKyMEHTBHI COCTaBJISIIOT 3aKOHOJATENIbHYIO M HOPMATHBHYIO 0a3y MOJITBEPXKIECHUS
COOTBETCTBUS?

3. Uro Takoe cucrema ceptudukanmuu? Kakue ObiBatoT cuctemsl ceptudukanuu? Yro Takoe
cuctema oOs3arenpHOM ceprudukammu? IlpuBenure npumepsl cucteM o0s3aTesbHON cepTUdUKaLNU,
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KOTOpPBIE UMEIOT OTHOIIEHNE K XUMHUECKOW U HEPTEXUMUIECKOIH MPOMBIIICHHOCTH.

4. Ha3oBute 00BEKTHI 00s13aTEIbHON cepTU(dUKaAIU, U KTO UX yTBepxkaaeT? Kakue TpeboBaHus
K TPOAYKIMH TOATBEPXKIAIOT Mpu o0s3aTenbHON ceprudukanuu? Kak BBIMIAIUT pe3ynbTaT
obOsi3arenbHON  ceprudukanuu? M3o0pasure 3Haku cooTBeTcTBUs B (CuHcTreMax 00s3aTelbHOMN
ceprudukanmu. Kak BeirmsauT 3Hak oOpalieHdss Ha PBIHKE M Kakyl HH(OpMamuio OH cooOmiaer
HOTpeOUTENIO IPOLYKIMH?

5. Kakas wundopmanuss wu3noxkena B llepeune mnpoayKiuu, moOJuIekamied 00s3aTenbHO
ceprudukanuu, kto e€ yrepxkaaer? Kakas mupopmanus usnoxeHa B HomeHkiaType nmpoayKuu,
noJyIexamei o0s3aTenbHON cepTudukanmu, kto € yrBepkaaer? Ilepeuncianre BUABI TPOAYKIUHU
XMUMHYECKOro npoduis, nmoasepraeMoil 00s13aTeabHoON cepTUdUKaLnu.

6. B kxakoif cucreme W KTO MPOBOJHUT J0OPOBONBHYIO ceptudukanuio? [lepeunciaure 0ObEKTHI
no0poBoabHON cepTudukanuu. Kakue TpeGoBaHMs K MPOAYKLUUU HOATBEPKIAOT IPU J10OPOBOJIBHOM
ceprudpukanmu? Kak BBIIISAAUT pe3ynbTaT no0poBoibHOW ceptuduranuu? WM3o00pasute 3HAK
COOTBETCTBUS B Kakoi-116o Cucteme 100pOBOIBHOM cepTudUKaLUY.

7. JlaiiTe ompeneneHue TEpMHHAa «cxema cepTuuKarmum». CKOIBKO CcXeM cepTU(UKAUH
ucnonb3yercs B Poccun B Tekymem roay? B uem ux ominuue?

na3

Ilepeuenb TemaTuk U/13:

N3 1. 3akononaTenbHast 6a3a METPOJIOTUM, CTAHAAPTU3AIUM U MOATBEPAKACHUS
COOTBETCTBHSA

@3 «O TeXHHUUECKOM PEryJIUpOBaHUN

@3 «O 3amuTe npas noTpedUTENCH»

@3 «O cranmapruzanuu B Poccuiickonn depepannm»

@3 «O06 obecrieueHNH €AMHCTBA U3MEPEHUI»

N3 2. Pacyer xapaKkTepuCTHK U IAPAMETPOB MOTPEIIHOCTel B OLIeHKe pe3yJIbTaTOB
HAYYHBIX HCCJIEIOBAHUIA U B METPOJIOTHYECKHX H3MEPEeHU X
HckmroueHne mpoMaxoB U3 BEIOOPKH € UCTIONb30BaHuEM Q-xpumepus
O06paboTKa TaHHBIX METOJIOM MaTeMaTHIECKON CTAaTUCTHKHU C UCIIOJIb30BaHueM t-kpumepus
OlLieHKa TOKJECTBEHHOCTHU MOJIYYEHHOTO pe3yJibTara 1o kpureputo duiiepa

N3 3. Ouenka 10CTOBEPHOCTH NMOJYYECHHOI'0 Pe3y/1bTATA aHAJIN3A
OueHute TOCTOBEPHOCTh (NMPHUEMJIEMOCTH) MOJYUYEHHBIX pe3yJbTaTOB IO HOpMaTHBaM KOHTPOJIS
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MOBTOPSIEMOCTH METOJIUKH OIPEICIICHUS COIepKaHusl 0opa B MUTHEBON BOJIE.

Ouenute BHYTPUIA00PATOPHYIO MPEIIM3UOHHOCTD MOTYYEHHBIX PE3YJIbTATOB.

OneHure TOYHOCTh PE3yJIbTATOB C HCIOJB30BAHMEM CTaHAAPTHOrO oOpas3la MUTHEBOH BOABI C
aTTECTOBAaHHBIM COJIep KaHueM Oopa.

[IpencraBbTe pe3yibTaT aHanM3a MpPOOBI MUTHEBOM BOJBI HA cojepkaHue Oopa (hIyopuMEeTpHUUeCKUM
METOJIOM.

Tect

Tect Nel "OcHoBbI MeTpoJsIOTHNR"

Temaruka Tecra:

3akoHoaaTenbHas 06a3a METPOJIOTUH, CTAHAAPTU3ALUN U TIOATBEPKACHUS COOTBETCTBUSI.
OcHOBHBIE TOHATHS METPOJOTUU. DU3NUECKUE BEIIMUUHBI.

N3mepenus. CpeacTBa U3BMEPEHUN.

Pesynbrar n3mepenus. llorpemHocts pe3ynbraTta H3MEpEHUsI.

N3smepurenbHas 3agaya. MeToanka U3MEpEeHUN.

Tect Ne2 "OcHoBbI cTanAapTU3aANMH"

TemaTuka Tecra:

OCHOBBI CTaHJIAPTU3ALMH: IPEAMET U METOJ] CTAHAAPTU3ALMH, QYHKIUU CTaHJapTU3ALMH, YPOBHU
crangaprusauuu. Lenu u 3agaun cranpapruzauuy. [Ipunnune! crangaprusanuu. [Ipasosoe
peryiupoBaHie OTHOUIEHUH B 00JIaCTH CTaHJapTU3ALINH.

Buasl craHgapTHBIX JOKYMEHTOB Ha IPOU3BOACTBE. IIpaBoBbie TOKyMEHTHI. TeXHUYECKHi
persiaMeHT. JIOKyMEHTBI 110 CTaHAapTH3auu. TeXHHuUecKre T0KyMeHThl. Kateropum ctaHaapTos.
Acnekt crannapruzanuu. [lonoxenus crangapros. Kommiekcsl crangapTos.

JlokymeHnTsl Ha npoaykuuio. Texunueckuit pernament (TP). Llenu npunsitust TP. Xapakrep
tpeboBanuii B TP, Pa3zpabotka u yrBepxkenue TP. TexHomornueckuii peraaMeHT: TUIIbL, CTPYKTYpa
JIOKYMEHTa, pa3paboTka u yrBepxaeHrne. CTaHAapT TEXHUYECKUX YCIOBUM Ha MPOIYKIIMIO.
TexHudeckue ycloBUs Kak BUJ CTaHapTa OpraHU3aluH.

Tect Ne3 "Ouenka coorBercTBHs"

TemaTHnka Tecra:

OrneHka coOOTBETCTBUS: (JOPMBI OIICHKH COOTBETCTBHUS: HCIIBITaHKE, perucTpanus. HaazopHo-
KOHTPOJIbHASI IEATEIBHOCTD B cpepe TEXHUYECKOTO PEryIMpOBaHUs. AKKpEIUTAIUS.

[ToaTBepkneHrne COOTBETCTBUS: 1€/ U (OPMBI MOATBEPKICHUS COOTBETCTBUS. OOs3aTenbHas U
n00poBosIbHAS cepTudukanus. Pe3ynbrat moaTBepKIeHUsS] COOTBETCTBUS. 3HAK OOpaIlIeHUs HAa PhIHKE U
3HaK co0oTBeTCTBUsL. CHCTEMBI CepTH(HUKAIINY, TIOPSIOK U CXEMbI CepTHPHUKAIIMU. Y YACTHUKU
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cepTU(UKAIMH: OpTaH MO CePTHPHUKAINN, AKKPETUTOBAHHBIE HUCIIBITATENIbHBIC TAOOPATOPHH.
JlexnapupoBaHue COOTBETCTBUSL.

5. MeToanuecKkue YKa3aHud 110 mnmpoueaype ouneHuBaHusd

OueHo4HbIe MEPONPUATHS

IIpoueaypa npoBeieHUs OLEHOYHOTO MEPONPHATHS U HEOOX0IMMble METOIUYECKHE YKA3AHUS

1. Bompocs! k nekiusam B pexxume | B DK nekuuu B pexxrme Onling Heo0X0IuMO MPONTH ¥ OTBETHTH HA BOIIPOCHI Jekuuu. [IpoxoxneHue
Online KaXKJIOU JIEKIIMY OLlcHUBaeTcd B 1 6amn
2. Onpoc B KOHIIE JIEKIUU IIpoBoauTCs B KOHLIE KaX/10M OYHOM JIEKIMU. 3a BEPHBIIl OTBET Ha BOIIPOCHI OIIPOCA CTYAEHTHI
nonyvaror 1 6ami.
3. Brinonnenue u 3amura B OK k moayito «OCHOBBI METPOJIOTHI» MpeIokeHo 6 padot. [locie BbimonHeHUs paboThI
nabopaTopHOil paboThI IIPOBOJIUTCS 00CY’KIEHHE Pe3yJIbTaTOB, BhIChIIAETCS 0TYET paboThl (mpukpersercs B OK). 3a kaxayro
paboTy CTyIeHTHI MOTY4atoT 0aJuibl (YKa3aHbl B PEUTHHT-TUIAHE TUCIUILINHEI).
4. Brimonnenue npaktuyeckoro | B OK k moaynsam «OcHOBBI CTaHAAPTU3ALMS » U «OLIEHKA COOTBETCTBUS MPEUI0KEHO 4 paboThI.
3a/laHus [Tocne BoImoHEHUS! paOOTHI TPOBOIAUTCS OOCYXIEHUE PE3YIIbTATOB, BEICBUIAETCS OTYET PabOThHI
(mpuxperuisiercs B 9K). 3a kaxayro paboTy CTyAE€HThI NOIy4aroT Oayuibl (yKa3aHbl B peHTHHI-IIJIaHe
JUCITUTIITUHBI).
5. na3 B OK k moaynto «OCHOBBI METPOJIOTUMY NTpeAsiokeHo BoInonHUTh 3 /3. N3 npukpersitorcs B K.
3a kaxxgoe /13 Hauncinsitores 6ayisl (YKa3aHbl B pEMTUHI-TIaHE AUCLUILIINHBL).
6. Tecr [Tocne kaxmoro Moays CTyAeHThI poxoasT Tect. 3a kax bl TecT HauMcsI0OTCS OayuIbl (yKa3aHbl B
pEUTHHI-TUIaHE AUCLMILINHBI).
7. 3auer [Tpu BeImosHeHNH Beex 3aaHMi B OK 1 MUHUMaNbHOM pedTHHre B 55 6aJUIOB CTYAEHT MOIy4aeT

«3a4€T»




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALIUHA
DezepanbHOE roCy 1apCTBEHHOE aBTOHOMHOE 06PA30BATEIbHOC YIPEKACHHUE BHICLICIO 0O0Opa3oBaHMUs
«HAIIMOHAJIBHBIN UCCIEJOBATEJIbCKUU TOMCKHUHU INOJUTEXHUYECKNU YHUBEPCUTET»

KAJEHJIAPHBIN PEATHHT -TUVIAH JUCHUATLITAHBI

2020/2021_y4eoHsblii rox

OLIEHKU1 Jucnunnnaa Jexum 16 Yac.
«Mempono2us, cmarOapmUBaYUsL U CepmuguKayusy Tipexr. 3 —
«OTmIHO» A 90 - 100 GarwioB
JIaG. 3anstist 16 Yac.
Xopormo B 80— 89 Gawios o HanpasieHuio 19.03.01 «BbroTeXHOTOT D Bcero ayn. padora 40 yac.
C 70 —79 GawioB CPC 68 Hac.
D 65 —69 GarwoB 108 yac.
«YIIORILY E 55 _ 64 6amon uroro 3 e
3a4reHo P 55 - 100 GarmoB
Heynornersopu
TeNBHO / F 0-54 6awoB
HE3aYTCHO
Pe3yJ’l])TaTbI Oﬁyqul/Iﬂ Mo JTUCHUILJINHE:
Pl TIpuMeHSITh 3HaHUS 3aKOHOATENFHON M HOPMATHBHOM 0a3bl METPOJIOTUH, CTAHAAPTU3AIMH U MTOITBEPKACHHS COOTBETCTBUS,
MpaBUJIa KCIOIb30BaHUs M MIPUHIIMITBI TIOCTPOCHHS HOPMATHBHOM JIOKYMEHTAIMH B MPO(ECCHOHANBHON IS TEIBHOCTH
P2 Bribupats CHCTEMBI cepTu(UKaINH, CHCTEMBI Ka4uecTBa; paboTaTh CO CTAaHAAPTAMH, BEIOMPATh 3TAIbI MOJTOTOBKH MPOAYKIIHH,
M3TOTABIMBAEMON B COOTBETCTBHHU C HAIMOHAJIBHBIM CTAHIAPTOM, K TIOATBEPKICHHIO COOTBETCTBUS
PII3 BribupaTts MeTOABI U CpeCTBAa U3MEPEHHUS B KOHTPOJIE IIAPAMETPOB PEKIMOB XHMHUKO-TEXHOJIOTUIECKUX IPOLIECCOB, IPOBOANUTH
00paboOTKy pe3yJIbTaTOB U3MEPEHHIL, BIaAeTh clloco0aMH IPEACTABICHHUS PE3yIbTATOB H3MEPCHUI
PII4 PaccuuTthiBaTh XapakTepUCTUKU U ITapaMeTphl MOTPEIIHOCTEH B OLIEHKE Pe3yJIbTATOB HayHbIX UCCIIEIOBaHUN U B
METPOJIOTMYECKUX U3MEPECHUSX, OLICHUBATh IOCTOBEPHOCTh PE3yJIbTaTOB U3MEPEHUI
OueHoYHBIE MEPONPUATHSA:
Jast aucuMmuiMH ¢ GopMoii KOHTPOJIS — 3a4eT
(auddepeHuHpPOBAHHBII 3a4eT)
OueHOYHBbIE MePONIPUATHS Koa- | Banasl
BO
Tekyuuii KOHTPOJIb: 80
I [Mocemenue siekiuii (onpoc) 8 8
TK1 | BrmonneHnue nabopatopHoi paboTHI 7 24
TK2 | BeinonHeHHe NPaKTHUECKOTO 3aIaHUsI 4 20
HUTOr'o 52
DJIeKTPOHHDIIT 0Gpa3oBaTebHbIIl pecypc: JlonoIHATEAbHbIE GAIIbI
«MetpoJiorusi, crTanaapTuzanus u ceprupukanus_MnxeesaEB
https://stud.Ims.tpu.ru/course/view.php?id=1972
YyeOHast AeSITEILHOCTD / Kou- | Bamibl YuyeOHast AeITEJILHOCTD / Koun- | Bamwibl
OLCHOYHBIC MEPOIIPUSATHH BO OLICHOYHBIC MEPOIIPUATHSH BO
IP1 | Jlekuuu B pexxume Online 10 10 AI1 | Pedepar 1 5
P2 | Tecr 3 28 JII2 | BeicTynienue Ha KOH(pepeHInH 1 10
9P3 | A3 3 10
HUTOr'O 48 HUTOr'O 15
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1 Jlexwms 1. Memponoeus, cmanoapmuzayus, II OCH OP1
noomeepoicoenue coomeemcmaust. Bzaumocessu 1-3
J0I1
POl 1-5
Jlexuust 1.0nline. Memponozus, cmandapmusayus, 4 5P1 1 5P1
noomeepoicoerue coomsemcmausi. Bzaumocssizu
BBoaHoe 3aHsTHE. 3HAKOMCTBO C JICKTPOHHBIM KYPCOM 2 OP1 1 OP1
2 Pa6ota 1.1. Ungpopmayuonnoe obecneuenue ¢ oonacmu 2 1 TK1 2 OP1
Pl MEeXHUUECKO20 pe2yiuposanus OP1
U3 1. 3axonooamenvuasn basa memponozuu, 1 SOP3 2 OCH SOP
cmanoapmuzayuy U NOOMEEPHcOeHUsL COOMBENMCMEUs. 1-3 1-13
3 Jlextmst 2. OcHoHbIe NOHAMUS MEMPOTOSUL. 2 II 1 OCH OP1 BP
1-3 3-4
o Aon
P/13 - .
Jlexuus 2.0nline. Ocnognvie nonsmust mempono2uu. 4 5P1 1 5P1
Pabora 2.1. @usuueckue senuuunsvt. Knaccughuxayuu 2 TK1 3 OP1 BP
QusuuecKux eenuyun. OP1 3-4
4 PII3 Pa6ota 2.2. Bvibop cpedcme uzmepenuii napamempos 2 1 TK1 3 OP1 BP
XUMUKO-MexXHOI02u14ecKko20 npoyecca OP1 1-4
5 Jlextms 3. Buowt u memoowt usmepenuii. Cpeocmea 2 II 1 OCH OP1 BP
uzmepenul 1-3 1-4
J011
Pa1 1-5
PI3 lexuus 3.0nline. Budwl u memoowt usmepenuii. Cpedcmea 4 3P1 1 3P1 BP
uzmMepeHutl 1-4
Pab6ota 2.3. Hamepenue 06vema 6 Xumuueckom anausze 2 1 TK1 4 OP1
3P1
6 Pabora 2.4. Cooepoicanue komnonenma 6 npobe. 2 1 TK1 4 3P1
PA3
Cmanoapmmuvie u 2padyuposoyHwvle pacmseopbl OP1
7 Jlekums 4. Pezynomam usmepenus, noepeuHocms 2 II 1 OCH OP1
[pe3ynomama uzmepenus. Memoouxa uzmepenuu. Ocnogubvie 1-3
2Manvl GLINOJHEHUS USMEPEeHUL J1OIT
1-5
Jlexuust 4.0nline. Pesynomam uzmepenust, NoZpeuHocms 4 OP1 1 OP1
P11 |pesyromama usmepenus
P4 Vlekuus 5.0nline. Memoouxa usmepenuii. OctosHvie 4 SP1 1 5P1
2manst BLINOAHEHUS. USMEPEHULL
Pabora 2.5. Memponoeuueckas sxcnepmusza mexcma 2 1 TK1 4 OP1
(memoouxu uzmepenuit (Yacmo 1) OP1
W3 2. Pacuem xapakmepucmuk u napamempos 2 3P3 3 OCH oP
NoSPeUHOCU Pe3yIbIama Usmeperull 1-3 1-13
8 Pabota 2.5. Memponoecuueckas sxcnepmusa mekcma 2 2 TK1 4 OP1
P4 [Memoouxu usmepenuii (Yacmo 2) OP1
W3 3. Oyenxa docmoseprocmu NOIYUEeHHO20 pe3yabmama 3 OP3 5 OCH 2P
uzmepenutl 1-3 1-13
9 on Kondepenu-neaens 1
PII3 Tecr 1. Ocrogvr memponozuu 5 OP2 10 OCH OP 1
P/I4 13
J0IT
1-5
Bcero no KOHTpPoJILHOM ToOuYKe (aTTecTanun) 1
10 Jlexumst 5. Ocrosvl cmanoapmu3sayuu 2 I1 1 OCH OP1
1-3
Pl J0IT
P2 1-5
Jlexuus 6.0nline. Ocroswt cmandapmuszayuu 4 9P1 1 9P1
[Mpaktrueckoe 3ananue. Padota 3.1. Buowsr cmandapmuvix | 2 TK2 4 OP1
O0OKYMEeHNmOo8 Ha Npou3eoocmee OP1
11
12 PA1 Plexkmus 6. Budwr cmandapmmuuix Ooxkymenmos Ha | 2 II 1 OCH 3OP1
P2 |npoussoocmse 1-3
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J0IT
1-5
Jlexiust 7.0nline. Buodwl cmandapmuuix 00KyMeHmos Ha 4 3P1 1 3P1
npoussoocmee
PI1 Jlekuus 8.0nline. Joxkymenmor ha npodykyuto 4 OP1 1 OP1
P2 |IIpaxtuueckoe 3amanue. Pabora 3.2. Cmandapm na 2 1 TK2 6 OP1
npooyxyuio. CmpykmypHule diieMeHmvl Cmanoapma. OP1
[Acnexmbl cmandapmuszayuu
13
14 Jlexuuss 7. Cucmema oyenku coomeemcmeus 8 2 II 1 OCH OP1
Poccutickou @edepayuu. Buowl oyenxu coomsemcmeus 1-3
J0IT
1-5
Jlexmms 9.0nline. Oyenka coomsememeust 4 OP1 1 9P1
P11 |IIpaktudeckoe 3aganue. Pabora 3.3. Texuuueckuii 2 TK2 4 3P1
PI2 |peenamenm. Texnonoeuueckuii pecnamenm. OP1
Cpasrumenvhblil aHaiu3 CMpyKmypbl U CO0epAHCaHUsL
Tect 2. Ocnogvr cmandapmusayuu 4 OP2 10 OCH OP1
1-3
J0IT
1-5
15
16 Jlekums 8. Iloomesepoicoenue coomsememaust 2 II 1 OCH OP1
1-3
ion
P12 . -
Jlexuust 10.0nline. IToomeepoicdenue coomsememaust 4 OP1 1 OP1
[paktuueckoe 3amanue. Padota 4.1. [Toomeeporcoenue 2 1 TK2 6 OP1
COOMBEMCMBUsL XUMULECKOU NPOOYKYUU OP1
17
18 Kondepenu-uenens 2
Pl Tecr 3. Iloomeepoicdenue coomsememeust 4 QP2 8 OCH OP 1
PJI2 13
J0IT
1-5
Bcero no KOHTPOJILHOM TOUYKe (ATTECTANN) 2
OOmmii 00beM padoThI N0 AUCHUILIHHE 40 | 68 100
HNndopmaunonHoe obecneyenme:
o o
% | Ocuonuas yuetnss mureparypa OCH) e Hassane a6 1pomnoro pecypea OF)
Judpun, U. M. CrargapTuszanus, METPOJIOTHS U DJeKTpOHHBIA Kypc. MeTposiorus, CTaHAapTH3AIHS U
MOJTBEPKACHUE COOTBETCTBUS | YUCOHUK U IPAKTHKYM IS ceprudukanus Muxeesa EB[nekrpoHHEIi pecypce] :
By30B / . M. JIuduu. — 13-e uzn., nepepad. u gom. — anekTpoH. yueo. / H. H. Uepnpimosa, E.B.MuxeeBa, —
Mocksa : UznarensctBo FOpaiit, 2020. — 362 ¢. — Teker : OnektpoH. aaH. - Tomck: TPU MOODLE, 2017. — URL. —
OCH 1 . N 3P 1
3IeKTpOHHBIN // FOpaiiT : 31eKTpoHHO-0HOIHOTe HAs Cxema Joctyma
cucrema. — URL: https://www.biblio- https://stud.Ims.tpu.ru/course/view.php?id=1972
online.ru/bcode/449616 (narta oGpamienus: 13.03.2020). —
Pexxum nocryna: u3 xopnoparusHoi cetu TITY.
Mertposnorus, CTaHAApTU3ANUS U CePTUHKAINS : yIeOHOe
noco6ue / H. I1. IMuxyna, A. A. bakubaes, O. A. 3amapaeBa ba3a naHHBIX 10 HOPMATUBHO-TEXHUYECKOH JOKYMEHTAH U
[u mp.] ; HaumonaneHsI nccnenoBatenbekuid ToMckuit 3akoHozarenbeTBy PO UutepHer-cucremsl «Komeke»
OCH 2 MOJIMTEXHUYECKUH yHuBepcureT. — Tomck : Uzn-Bo TIIY, 3P 2 (DenepanbHbIC 3aKOHBI B 00JIACTH TEXHUIECKOTO
2011. — URL: peryaupoBaHus, HALMOHAJIbHbIE CTAaHAAPTHI)
http://www.lib.tpu.ru/fulltext2/m/2012/m218.pdf (nata http://kodeks.lib.tpu.ru
obpamenus: 13.03.2020). — Pexum goctymna: u3
kopriopatuBHoi cetu TITY
Ceprees, A. I'. Metposorus, cTanmapTu3anus u
ceprudukanys : yaeOHuk st 6akanaspos / A. I'. Ceprees, KOJEKC (Texunueckue periaMeHTsl, 3aKoHbI PO,
OCH 3 B. B. Teperepst. — 2-e m3n1. — Mocksa : FOpaiir, 2013. — 3P 3 CTaHAAPTHI)
URL: http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2417.pdf https://kodeks.ru
(mata obpartenus: 13.03.2020). — Pexum goctymna: u3
koprnopatuBHO# ceTu TIIY. — TekcT : 31eKTpOHHBIHI
OP4 |POCCTAHIAPT ®enepanbHoe areHTCTBO O TEXHUIECKOMY

3
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https://stud.lms.tpu.ru/mod/url/view.php?id=200803

pEryJIMpoOBaHUIO U METPOJIOTHH
https://www.gost.ru/portal/gost

35 Karanor rocynapcrBeHHbIx cranaaptos PO
) https://www.rags.ru/gosts/
BHHHUMC (Bcepocceuiickuit HayyHO-HCCIIE10BATENbCKHA
OP 6 | MHCTUTYT METPOJIOTHYECKO# CIIykObI)
https://www.vniims.ru/inst/metrology-journals.html
3P 7 OBY «Pocrecr-Mockay»
http://www.rostest.ru/services/metrology/
HopmaTuBHO-TeXHHYECKast JOKYMEHTALUS U CrieLaibHas
DOP 8 |mureparypa
http://www.antic-r.ru/doc1.htm
Caiit 0 XuMum
AFd http://www.xumuk.ru/ssm/
3P 10 DnexTpoHHO-0MOHoTeYHas cuctema «Jlanb»
https://e.lanbook.com/
P11 OnexTpoHHO-0ubaMoTeYHas cuctema «KOpaiT»
https://urait.ru/
3P 12 Hayuno-snexrponnas 6ubnuorexa eLIBRARY.RU
https:/elibrary.ru/defaultx.asp
DnekTpoHHO-0MOIMOTeuHas cucTemMa « KOHCYIbTaHT CTYIeHTa»
OP 13 .
http://www.studentlibrary.ru/
Ne I Ne Bupeopecypeni
(ko) JlonoauuTeabHasi yueOHas sureparypa (JQOII) («on) |(BP) Azipec pecypca
Merponorus, cranaapTusaims 1 ceprudukaims : yuebHoe
nocoue / HaunoHanbHbli neenenoBatensckuii ToMCckuii CyIIHOCTh U3MEPEHHUSI
JOIT 1 | noanrexnuyeckuit ynusepeurer ; coct. H. H. Yepusiiosa, BP 1 | https://stud.lms.tpu.ru/mod/page/view.php?id=200682&inpopup
H. IT. ITukyna. — Tomcek : M3za-o TITY, 2014. — 266 c.: ui. =]
— Texcr : HEnocpeaACTBEHHBIH.
Paaxesuu. SI. M. Merpo:aorusi, crannapTusanus 1
ceprudurains : yaeOHUK 118 OakanaBpoB / 5. M. Paiakesuy,
A. 1. Cxupraaase. — 5-¢ u3it. niepepad. u or. — Mocksa : Ortanonbl. DiieMeHT BecroHa.
JIOIT 2 | HOpaiir, 2014, — URL: BP 2 | https://stud.Ims.tpu.ru/pluginfile.php/308934/mod_resource/cont
hitp://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-30.pdf (1ara ent/1/2_2 mera_ehlement_Vestona.mp4
obpamenns: 13.03.2020). — Pexum gocryna: u3
koprnopatupnoit cerr TITY. — Texcer : 91eKkTpoHHbIi.
Camconosa, H. H. Merposorus., cranaapTusauus u
cepTuuKaning: Kype aekuuit © yqebnoe nocodue / H. H.
Camconosa. A. A. Jlacykos ; IOpruHckuit TeXHON0r MUecKuii [xaner u3mepenuit. TemneparypHbie IKaJIbI
JIOIT 3 | uuetutyt (puaman) TITV. - Tomcek : Usa-so TITY, 2014. BP 3 | https://stud.Ims.tpu.ru/pluginfile.php/308934/mod_resource/cont
— URL: http://www.lib.tpu.ru/fulltext2/m/2015/m048.pdf ent/1/2_2 mera_ehlement Vestona.mp4
(nara odpamenus: 13.03.2020). — Pexum jgoctyna: u3
xoprioparupnoii ceru THY. — Teker @ 2IeKTpOHHBIA.
Hanko, E. A. OcHOBBI TEXHUYECKOT0 PEryTUpOBaHHS
yuebnoe nocodue / E. A. lanko ; HaumonanbHbIH
uccien0BareabCkuii TOMCKUIM NONTUTEX HUYECKUi AJIbTEpHATUBHBIE TEMIIEPATYPHBIE HIKAJIbI
JIOT1 4 | ynusepeuter. — Tomek : U3n-so TITY, 2013. — URL: BP 4 | https:/stud.Ims.tpu.ru/pluginfile.php/308936/mod_resource/cont
http://www.lib.tpu.ru/fulltext2/m/2014/m108.pdf (nara ent/1/2_1 3.mp4
oOpaiuenus: 13.03.2020). — Pexum gocryna: u3
xopniopatusHoi cetu TITY.
Yepubinosa, H. H. Metposorus, cranaaprusanus u
cepTH(UKaLUs: HOPMATUBHAS TOKYMEHTALMS © yueOHOe
JIOIT 5 | nocobue / H. H. Yepubimosa, H. IT. [Tukyna ; Tomckuit
nonurexuudecknit yuusepeuret. — Tomck : U3n-Bo TITY,
2008. — 184 c. — Tekcr : HENMoOCpeACTBEHHbIH
CocraBuit: /M (E.B. MuxeeBa)
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