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cootsercTBytomer OITOIT BO 21.05.2020, mpotoxon Ne 10/3r

YrBepxnena B cocrase OITOIT BO:

Hampasnenne moarorosku 22.03.02 Meramryprus [Ipodunns. Metamtyprus 9epHBIX METaJUIOB, , YTBEPXKICHHOH YYeHBIM COBETOM
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1. HEJIX OCBOEHUA

1.1 | [IpunobpereHue CTyAeHTaMH KOMIIETCHIIHH B 00JIaCTH METPOJIOTHH, CTAaHJAPTH3AINH U CEPTU(HKALINH, YTO ITO3BOJIUT B
JanbHeiieM paboTaTh B COOTBETCTBUU C ACHCTBYIOIIMMH HOPMAaTUBHBIMU JOKyMEHTaMH IO 00ECIICUEHUIO Ka4ecTBa;

1.2 | U3y4uTh HEOOXOAUMBIE TEOPETHYECKHE CBEICHUS B 00IaCTH METPOJIOTHH, CTAaHAAPTH3ALNYN U CepTUHUKALNU B chepe
pUOOpeTacMoi CrIeHHaTbHOCTH;

1.3 | Cnoco6cTBOBaTh (POPMHUPOBAHHIO YMEHHUH paboTaTh ¢ HOPMAaTUBHOM JOKyMEHTalMEH B cepe METPOIOTHH,
CTaHJapTU3alUH U CepTH(OUKALNN;

1.4 | Cioco6¢TBOBaTh (hOPMHUPOBAHHIO HABBIKOB PAOOTHI CO CPEACTBAMK H3MEPEHHIHA

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Baox OII: b1.B

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | HOCTpaHHBIH S3bIK

2.1.2  |IIpaBoBenenue

2.1.3 |IIpuknamHas MexaHUKa

2.2 Jucunninabl (MOAy/IH) U PAKTHKH, VIS KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeaulecTBYOLIEe:

2.2.1 |TocynapcTBeHHast UTOrOBas aTTeCTalUs

2.2.2 | Aucrumumuael o BeiObopy b1.B.JIB.7

2.2.3 | deranu MamyH

2.2.4 | Kypcosast Hay4HO-HCCIIE0OBATENbCKAs paboTa (dacTh 1)

2.2.5 |KypcoBas HaygHO-HCCIEnOBaTENbCKAsI paboTa (4acTs 2)

2.2.6 |JIuTteiHOe NPOU3BOACTBO

2.2.7 | DxoHOMUKA

2.2.8 | be3onacHOCTh KH3HEAECATEILHOCTH

2.2.9 |KypcoBas Hay4HO-HCCIeI0BATENbCKas paboTa (d4acThb 3)

2.2.10 | O6opynoBaHHUE arioJIOMEHHOTO U CTAJICTIIIABUIIBHOTO ITPOU3BOACTB

2.2.11 |IIpoekTupoBaHKE CTANCTUIABIIBLHBIX U JIOMEHHBIX IIEXOB

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

YK-9.1: Cioco0HOCTb OCYIIeCTBJISATh MNOUCK JIMTEPATYPhbl, HCIIO/Ib3Yysl HAYYHbIE 0a3bl JaHHBIX, PO ECCHOHAJILHBIEC
CTAHAAPTHLI U PerIaMeHThl, HOPMbI 0€30NaCHOCTH M APYTUe HCTOYHMKH HHGOPMALUU

3HaTb:

YK-9.1-31 3nats nurepaTypy, HayqHbIe 0a3bI JAaHHBIX, IPO(ECCHOHATBHBIC CTAHAAPTHI U PETTIaMEHThI, HOPMBI 0€30ITaCHOCTH U
JpyTHe UCTOYHUKH HH()OPMAIHH 110 IPO(UITIO TTOATOTOBKH.

OIIK-8.1: CnnocooHocTh CJ1€10BATb METPOJOrH4€CKUM HOPMaM M NIpaBUuJjiaM, BbINNOJTHATH TpeﬁOBa]—ll/lﬂ HAaIUOHAJBHBIX U
MEKAYHAPOAHBIX CTAHIAPTOB B odacTn HpO(l)eCCl/IOHaJILHOﬁ ACATCJIbHOCTH

3HaTh:

OIIK-8.1-31 3HaTh MEeTPOIOrHYECKIe HOPMBI U IIPABMIIA HAIIMOHAIBHBIX M MEXIYHAPOAHBIX CTAHAAPTOB B 00J1acTU
NpoQheCCHOHANBEHON IeITeIbHOCTH.

IK-3.3: CiocoOHOCTH OCYIIECTBISITH BHIOOP MAaTEPHAJIOB /ISl M3/1eINii Pa3IHYHOI0 HA3HAYEHHSI C YIEeTOM
IKCIIyaTAIMOHHBIX TPeOOBAHMIT M OXPAHBI OKPY:KAIOLIeil cpeabl

3HaTh:

TIK-3.3-31 Cnoco0bl 1 MeTOIbl BEIOOpa MaTepHajoB IS U3ETHH Pa3IMuHOrO Ha3HAYECHUS C YUETOM JKCILUTyaTalluOHHBIX
TpeOOBaHMI M OXPaHbI OKPYXKAIOIEH CPeJIbl.

OIIK-9.1: Cioco6HOCTH HCNOJIL30BATH MPUHIMIIBI CHCTEMBI MEHEIKMEHTA Ka4ecTBa

3HaThb:

OIIK-9.1-31 OCHOBBEI MEHEKMEHTA, TIPHHITUITEI IOCTPOCHUS OPTaHU3AIIMOHHBIX CTPYKTYP U pactpeieneHus (VyHKITH
yIpaBIeHHUS.

OIIK-7.1: 'oToBHOCTH BLIOMPATH CPEACTBA H3MEPEHUI B COOTBETCTBHH C TPeOyeMoil TOUHOCTHIO H YCIOBHAMH
IKCILTYaTALHH

3HaTh:

OIIK-7.1-31 MetoasI u cpeacTBa KOHTPOIS Ka4eCTBa, IIPaBHiIa IPOBEICHUS KOHTPOIIS, UCTIBITAaHUI.




OIIK-6.1: Cioco0HOCTBb MCII0/Ib30BATh HOPMATHBHBIE IPABOBbIC JOKYMEHTHI B CBOCH NPO(ecCHOHATBHOMH AesiTeJbHOCTH

3HaTh:

OITK-6.1-31 OcHOBBI HAJIOTOBOTO, OIO/PKETHOTO U TPYJOBOI0O 3aKOHOAATEIbCTBA Poccuiickoit denepariuy.

Ymern:

OIIK-6.1-Y1 Hcnonn3oBaTh 001IHe M CBOOOTHBIE PE3EPBHI padoT.

OIIK-9.1: CniocoGHOCTH MCII0/Ib30BATH IPUHIMIIBI CHCTEMbI MEHEIKMEHTA KauyecTBa

YMmerb:

OIIK-9.1-V1 TlpuMeHsTh METOAOIOrMYECKHUE OCHOBBI MEHEPKMEHTA, PUPOAY M COCTaB (PYHKIIMNA MEHEIKMEHTA.

IIK-3.3: Cnnoco6HOCTB OCYIECTBJISATH BHIOOP MATEPHAJIOB ISl M3/1eJIMi PA3JIMYHOT0 HA3HAYEHHUS € YI1ETOM
IKCILIyaTALMOHHBIX TPeOOBaHMIi U OXPAaHbI OKPYAKAIOLIEH cpeabl

Ymern:

ITK-3.3-Y1 OuenuBats aehopMaMOHHBIA PEeKUM MPOKATKH 10 XapaKTEPUCTHUKAM KadecTBa MPoKaTa v 3P HEKTHBHOCTH
TEXHOJIOTHYECKOT0 ITpoIecca.

OIIK-7.1: 'oToBHOCTH BLIOUPATH CPeACTBA H3MEPEHUI B COOTBETCTBHH C TPedyeMoil TOUHOCTBIO M YCJIOBHSIMH
IKCILIyaTalHH

Ymerb:

OIIK-7.1-Y1 Beibupats cpeacTBa U3MEPEHUS U KOHTPOJIS TEOMETPUIECKUX MapaMeTpOB JICTaIIESH.

VK-9.1: Cioco0HOCTb OCYIIECTBJISAThH NOUCK JIMTEPATYPbl, HCIIO/Ib3Yys HAyYHbIe 0a3bl JaHHBIX, PO ECCHOHAILHBIC
CTaH/APThI U PerJiaMeHThbl, HOPMbI 6€30NaCHOCTH U APYrHe HCTOYHUKH HH(opMaun

YMmerb:

YK-9.1-Y1 YMeTs oCyImecTBIATh IOUCK JTUTEPATyPhI, HCIONIB3ys HAyYHbIC 0a3bl JaHHBIX, IPO(ECCHOHATBHBIC CTAaHJAPTHI.

OIIK-8.1: CnocoOHOCTH CJIeI0OBATH METPOJIOTHYECKMM HOPMAM H MPABUJIAM, BHINOJIHATH TPEOOBAHHS HAIIMOHAJIBHBIX H
MEKIYHAPOAHBIX CTAHAAPTOB B 00,1aCTH NMPO(ecCHOHATBHOI TesITeTHHOCTH

YMmerb:

OIIK-8.1-Y1 YMeTb ucnonb30BaTh METPOJIOrHIECKHE HOPMBI U MTpaBUjla HAIIMOHAJIBHBIX U MEXIYHAPOIHBIX CTAaHIAPTOB B 00JaCTH
HpoQeCCHOHANBHON IeITeIbHOCTH.

YK-9.1: Cnioco0HOCTb 0CymIecTBIATh NOMCK JTHTEPATYPHI, HCIOJIb3Ys HaY4YHbIe 0a3bl JaHHBIX, IPO()eCCHOHAIBHDIE
CTAHJAPThI M pPeriaMeHThbl, HOPMbI 0€30IIACHOCTH U Jpyrie MCTOYHMKHU HHpopManuu

Baagernb:

YK-9.1-B1 Bnagers HaBbIKaMH HCIIONB30BaHHS HAYYHBIX 0a3 TAHHBIX, TPO(PECCHOHANBHBIX CTAaHAAPTOB H PErIIAMEHTOB, HOPM
0€30MacHOCTH | APYTUX UCTOYHHKOB HH(DOpMAIHH IO TPOGUITIO TOTOTOBKH.

IIK-3.3: Cnoco6HOCTB OCYlIECTBISATH BHIOOP MATEPHAJIOB ISl M3/1eJIM PA3JIMYHOT0 HA3HAYEHUS € YI1EeTOM
IKCILIyaTALMOHHBIX TPeOOBAaHHIi U OXPAHbI OKPYAKAIOLIEH cpeabl

Baanernb:

I1K-3.3-B1 Branerh HaBBIKaMH BBIOOpa MaTepHalia ¢ y4ETOM SKCIUTYaTallMOHHBIX TPEOOBAHUH Y OXPaHbI OKPYIKAIOIIEH CpeIbl.

OIIK-7.1: 'oToBHOCTH BLIOUPATH CPEACTBA H3MEPEHUl B COOTBETCTBHH C TPedyeMoil TOUHOCTBIO M YCIOBHSIMH
IKCILIyaTAlHH

Baanernb:

OIIK-7.1-B1 HaBblkamMu U3MepeHUs TUHEHHBIX U YIJIOBBIX pa3MEpPOB, YHUBEPCAIBHBIMU U CIIELMATIbHBIMU CPEACTBAMH U3MEPEHMUSL.

OIIK-6.1: Crioco0HOCTBb HCII0/Ib30BATH HOPMATHBHBIE IIPABOBbIC JOKYMEHTBI B CBOCH NPO(eCcCHOHATBHOMH eI TeJbHOCTH

Baaaernb:

OIIK-6.1-B1 Cocramsare T3 ans popmupoBanust TOO HHKSHEPHBIX PEIICHHUH.

OIIK-9.1: CriocoGHOCTH MCIIO0/Ib30BATh NPUHIMIIBI CHCTEMbI MEHEIKMEHTa KauecTBa

Baagern:

OIIK-9.1-B1 Pacyeramu 1o CO3QaHUIO MIIM PEOPTaHU3AINN IPOU3BOICTBEHHBIX YUaCTKOB.

OIIK-8.1: CniocoGHOCTD ¢/1e10BATH METPOJIOrHYeCKHM HOPMAaM U PAaBHJIAM, BBINOJIHATH TPeOOBAHMS HAUOHAJILHBIX U
MEKIYHAPOIHBIX CTAHIAPTOB B 00J1aCTH NPodeccHOHAILHOM AeATeTbHOCTH

Baanernb:

OIIK-8.1-B1 Bnanerb HaBbIKaMH BBINOJHEHUS TPeOOBaHUI HAIIMOHATIBHBIX U MEXIYHAPOAHBIX CTAaHAAPTOB B 00JIACTH
PO eCcCUOHANBLHOMN e TETHbHOCTH.




4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pa3gen 1. OcHoBBI
MeTPOJIOTHH

1.1 OCHOBHBIE OHATHUS 3 2 OIIK-6.1-31 JIT.1J13.1
METPOJIOTHH, TEPMUHBI U OIIK-7.1-31 213253
onpexnenenus. Puznyeckas OIIK-8.1-31
BENTMYMHA, HICTUHHOE U OI1K-9.1-31
JEHCTBATEIBLHOE 3HAUEHHUE I1K-3.3-31 VK-

(bU3MUECKON BETMYHMHEL. 9.1-31
CucteMbl BEJTMUMH U
CUCTEMBI eIMHHUII.
MexayHapoaHas cucTema
eIMHHAT] (PU3NIECKUX
BeJIM4KH. Pa3mMepHOCTS,
MOHATHE 00 aHaNIN3e
pasmepHocTteil. Usmepenue
(hU3NIECKON BEINIHMHBL.
Bunpl, npuHIMTBL 1 METOABI
U3MEPEHMH, UX
knaccudukanms /Jlex/

1.2 INorpemHocTy U3MepeHuit, 3 2 OIIK-6.1-31 JI1.1J13.1
UX KJaccu(UKaIHsL. OIIK-7.1-31 2152023
Cucremaruueckue OIIK-8.1-31
MOTPEITHOCTH, CITIOCOOBI NX OIIK-9.1-31
00HApY>KEHUS M UCKITIOUEHHUS. TIK-3.3-31 VK-

OCHOBHBIE METObI OLIEHKHU 9.1-31
MOTPEITHOCTEH U3MEPEHHS.
CpencTBa u3MepeHui U ux
KJ1accu(UKaIHsL.
IorpemHoctu cpencTs
WM3MEpPEHHUH U X
HopMupoBaHue. Kiaccel
TOYHOCTH CPEICTB
n3MepeHui. Beibop cpencts
M3MEpEeHHi 1Sl 00ecTieYeH s
TpeOyeMoii TOYHOCTH
pe3yabTata u3Mepenus /Jlex/

1.3 [IpaBuiia mocTaHOBKH 3 1 OIIK-6.1-31 JIT.1JI3.1 P3
W3MEpPUTENbHON 3a/1auH. OIIK-6.1-Y1 2132053
Br160op cpencts uamepenuit OIIK-7.1-31
mo To4HocTH. CrocoOs OIIK-7.1-V1
0OHApYKSHHS Y HCKITFOUCHHSI OIIK-8.1-31
CHUCTEMaTHYECKUX OIIK-8.1-Y1
norpemtnHocteit. /IIp/ OIIK-9.1-31

OIIK-9.1-Y1
IK-3.3-31 TIK-
3.3-¥1 VK-9.1-
31 YK-9.1-V1

1.4 MaremaTrueckas 06paboTKa 3 1 OIIK-6.1-31 JI1.1J13.1 P4
Pe3yJIbTaTOB MPSMBIX OIIK-6.1-V1 2192 33
n3mepenuii /Tlp/ OIIK-7.1-31

OIIK-7.1-Y1

OIIK-8.1-31

OIIK-8.1-Y1

OIIK-9.1-31

OIIK-9.1-Y1
IK-3.3-31 TIK-
3.3-¥1 VK-9.1-

31 VK-9.1-V1




1.5

MaremaTnueckast 00paboTka
PE3yAbTaTOB KOCBEHHBIX
n3MepeHuii. Maremaruueckas
00paboTka pe3ynbTaToB
COBOKYITHBIX U COBMECTHBIX
n3Mepenuii /TIp/

OIIK-6.1-31
OIIK-6.1-V1
OIIK-7.1-31
OIIK-7.1-Y1
OIIK-8.1-31
OIIK-8.1-V1
OIIK-8.1-B1
OIIK-9.1-31
OIIK-9.1-V1

[IK-3.3-31 IIK-
3.3-¥1 VK-9.1-

31 VK-9.1-V1

JI1.1J13.1
013233

P5

1.6

W3yueHue npuHIIKIIA
JIEHCTBUS B PabOTHI
MIEPEHOCHOTO
noreHuuometpa /J1ad/

OIIK-6.1-V1
OIIK-6.1-B1
OIIK-7.1-Y1
OIIK-7.1-B1
OIIK-8.1-V1
OIIK-8.1-B1
OIIK-9.1-V1
OIIK-9.1-B1

[IK-3.3-V1 IIK
-3.3-B1 Y¥K-9.1
-¥Y1 VK-9.1-B1

J1.1
0103233

P1

1.7

YerpolicTBO M IPUHLIUIT
JeHCTBUSA
MarHUTOIEKTPHIECKOTO
ranpBaHometpa /J1a6/

OIIK-6.1-V1
OIIK-6.1-B1
OIIK-7.1-Y1
OIIK-7.1-B1
OIIK-8.1-V1
OIIK-8.1-B1
OIIK-9.1-V1
OIIK-9.1-B1

MK-3.3-V1 IIK
-3.3-B1 YVK-9.1
-¥Y1 VK-9.1-B1

1.1
0103233

P2

1.8

[TonroroBka K NpakTHYECKUM
1 1a00paTOPHBIM
3ansaTHsaM /Cp/

25

OIIK-6.1-31
OIIK-6.1-V1
OIIK-6.1-B1
OIIK-7.1-31
OIIK-7.1-V1
OIIK-7.1-B1
OIIK-8.1-31
OIIK-8.1-V1
OIIK-8.1-B1
OIIK-9.1-31
OIIK-9.1-V1
OIIK-9.1-B1

[IK-3.3-31 IIK-
3.3-V1IIK-3.3-

B1 VK-9.1-31

VK-9.1-¥1 VK

-9.1-B1

JI1.1J13.1
013233




1.9 CamocToaTenbHOE H3y4eHHE 21 OIIK-6.1-31 JI1.1J13.1
Marepuasa Ha TeMY: OIIK-6.1-V1 213253
Paspabotka n OIIK-6.1-B1
METPOJIOrn4ecKas OIIK-7.1-31
aTTeCTalUs METOIUK OIIK-7.1-V1
BBITIOJTHEHHUSI U3MEPEHUH. OIIK-7.1-B1
Bocnpoussenenue u OIIK-8.1-31
nepegayda pasmepa euHuL. OIIK-8.1-Y1
DTalOHBI OCHOBHBIX €IUHUIL OIIK-8.1-B1
(hU3MUECKUX BEITIYHH. OIIK-9.1-31
ITousTHE O OBEPKE U OIIK-9.1-V1
KaJTHOPOBKE CPEICTB OIIK-9.1-B1
WU3MEPEHHI U O TTOBEPOUYHBIX TTK-3.3-31 I1K-
cxemax /Cp/ 3.3-Y1 IIK-3.3-

B1 YK-9.1-31
VK-9.1-¥1 YK
-9.1-B1
Pa3gen 2. OcHoBBI
CTaHIAPTH3ALMU

2.1 CyImHOCTh CTaHAAPTHU3ALINH, 1 OIIK-6.1-31 JI1.1J13.1
ee 3HaYeHue JJis OIIK-7.1-31 2102233
IIPAKTUIECKON JEATEIbHOCTH, OIIK-8.1-31
€€ poJib B peUICHUN OIIK-9.1-31
poOIEeMbl OBBILICHUS TIK-3.3-31 VK-

KauecTBa MPOIYKIIUHU U e 9.1-31
KOHKYPEHTOCTIOCOOHOCTH.

OCHOBHBIE TPUHIUIIBI

CTaHAAPTU3AINY:

CHUCTEMHOCTD,

MIPOTPECCHUBHOCTD,

ONTHMHU3AIIHN,

KOMILTEKCHOCTB. /JIex/

2.2 Kareropun HopMaTHBHBIX 1 OIIK-6.1-31 JI1.1J13.1
JIOKyMEHTOB I10 OIIK-7.1-31 2132033
cTaHIapTu3aui. Buabl OI1K-8.1-31
CTaHJapTOB. OIIK-9.1-31
OpraHu3aluoHHO- [IK-3.3-31 VK-
METOAUYECKHE H 9.1-31
O0IETEXHNYECKUE CHCTEMBI
crannapros. Opranuzanus
paboT o
cra"napruzanuu /Jlex/

2.3 CaMocTOATeNbHOE H3yUEeHUE 16 OIIK-6.1-31 JIT.1J13.1
MaTrepuasa Ha TeMY: OIIK-6.1-Y1 213253
lNocynapcrBennas cucrema OIIK-6.1-B1
crarnapruzanuu ([OCT P). OIIK-7.1-31
OOBEKTHI TOCYIAPCTBEHHON OIIK-7.1-V1
crangaprusanuu. [IpaBoBoe OIIK-7.1-B1
obecrnieyeHme OIIK-8.1-31
cTaHnapTu3anuy. 3akoH PO OIIK-8.1-V1
"O crangapruzanun’ OIIK-8.1-B1
MexnyHaponHoe OIIK-9.1-31
COTPYJHUYECTBO B 001aCTH OIIK-9.1-V1
CTaHAapTHU3ALINH. OIIK-9.1-B1
MexryHapoIHbIE T1K-3.3-31 T1IK-

OpraHM3aIHH 110 3.3-Y1 IIK-3.3-
CTaHJIAPTU3ALIH, UX LETH U B1 VK-9.1-31
3amaun /Cp/ VK-9.1-Y1 YK

-9.1-B1




24 CranaapTH3alMOHHBIN OIIK-6.1-31 JI1.1J13.1 P5
KOHTPOJIb U OIIK-6.1-V1 213253
METPOJIOTHYECKAs OIIK-7.1-31
JKCIIEPTH3a BBITYCKHBIX OIIK-7.1-Y1
KBaJTH(PUKALMOHHBIX OIIK-8.1-31
pa6or /TIp/ OIIK-8.1-Y1

OIIK-9.1-31
OIIK-9.1-V1
[IK-3.3-31 IIK-
3.3-Y1 YK-9.1-
31 VK-9.1-V1

2.5 [TonroroBka K NpakTHYECKUM OIIK-6.1-31 JI1.1J13.1
3ausatusam /Cp/ OIIK-6.1-V1 213253

OIIK-6.1-B1
OIIK-7.1-31
OIIK-7.1-Y1
OIIK-7.1-B1
OIIK-8.1-31
OIIK-8.1-Y1
OIIK-8.1-B1
OIIK-9.1-31
OIIK-9.1-Y1
OIIK-9.1-B1
[IK-3.3-31 IIK-
3.3-Y1 IIK-3.3-
B1 VK-9.1-31
VK-9.1-¥1 YK
-9.1-B1
Pa3gen 3. OcHoBBI
cepruuxanuu

3.1 Ceprudukanyms, ee OIIK-6.1-31 JI1.1J13.1
CYIIIHOCTbh, 3HAYCHHE U POJIb OIIK-7.1-31 213253
B MEKAYHApOJHOI TOProsie OIIK-8.1-31
u coTpynanuecTBe. OObEKTHI OIIK-9.1-31
cepTUHUKALNY. TIK-3.3-31 VK-
XapakTepuCTHKH, 9.1-31
OIpeseNseMbIe TIPH
cepTU(HUKAIUH.

Ob6s13aTenbHas U
JIOOPOBOJTEHASI
cepTH(UKanus.

HopmartuHoe obecrnieuenue
ceprudukanuy. Bumast
HOPMAaTHBHBIX JIOKYMEHTOB
Ha IPOIYKIIHIO,
HOUIEXKAIY0 cepTH(UKaun
1 TpeOOBAaHUS K UX
conepkanuto. OCHOBHBIE
OIepaLMy MPH HOATOTOBKE U
HPOBEICHUH CEPTUPUKALINH.
Cxemsl cepTH(UKAINN.
Bunsl cepru¢ukaros.
Cucrembl

ceprudukanmu /Jlex/




32 Opraxusanust paboT mno OIIK-6.1-31 JI1.1J13.1
ceptudukanuu B POD. OIIK-7.1-31 2132233
Cucrema cepTrUGHUKAITIU OIIK-8.1-31
I'OCT P, ocHoBHEIE OIIK-9.1-31
nojoxeHust. yHKIUH T1K-3.3-31 YK-

OpraHoOB 10 cepTUHUKAIUH, 9.1-31
UX CTaTyC, B3aUMOJEHCTBUE
¢ LleHTpanbHBIM OPraHOM
cucremsl [lonsTue o
CepTUPHUKAIIMU CHCTEM
Ka4yecTBa M MPOHU3BOJICTB.
MexyHapoiHas IpakTHKa
CepTUDHUKAIIHH.
MexryHapoIHbIE
HOPMAaTHUBHBIE IOKYMEHTHI B
obnactu ceprudukarmu /JIex/

33 Cucrema KayecTBa OIIK-6.1-31 JI1.1J13.1
IPEANPHUITUS U €€ SJIEMEHTBI. OIIK-6.1-Y1 0109233
MexyHapoIHBIM cTaHAApT OIIK-7.1-31
ISO 9001-2015: Cuctema OIIK-7.1-Y1
kauecTBa. Mojens 1yis OIIK-8.1-31
obecrieueHms KauyecTBa pu OIIK-8.1-Y1
MIPOEKTUPOBAHHH, OIIK-9.1-31
pa3paboTKe, MPOU3BOICTBE, OIIK-9.1-V1
MOHTa)Xe U T1K-3.3-31 I1IK-
obcy>xuBanuu /I1p/ 3.3-¥1 VK-9.1-

31 VK-9.1-V1

34 [Tokazarenu kauecTBa OIIK-6.1-31 JIT.1J13.1
MeTaJTyprudecKon OIIK-6.1-Y1 213253
npoaykin. Kimaccuduxanus OIIK-7.1-31
MoKa3areiel KayecTra. OIIK-7.1-V1
Howmenkiarypa noka3zarenei OIIK-8.1-31
KauecTBa METAJUTyPru4ecKoi OIIK-8.1-V1
MPOAYKIMH. MeToab OIIK-9.1-31
onpeAeNeH s ToKazaTenen OIIK-9.1-V1
KayecTBa, Ux TIK-3.3-31 TIK-
knaccuukanus /TIp/ 3.3-¥1 VK-9.1-

31 VK-9.1-V1

3.5 [ToaroroBka K MpakTHYECKUM OIIK-6.1-31 JIT.1J13.1

3aasTusaM /Cp/ OIIK-6.1-Y1 213253
OIIK-6.1-B1
OIIK-7.1-31
OIIK-7.1-Y1
OIIK-7.1-B1
OIIK-8.1-31
OIIK-8.1-Y1
OIIK-8.1-B1
OIIK-9.1-31
OIIK-9.1-¥1
OIIK-9.1-B1

IK-3.3-31 TIK-
3.3-V1IIK-3.3-
B1 VK-9.1-31
VK-9.1-¥1 VK

-9.1-B1




3.6

CamocToaTenbHOE H3y4eHHE
MarepHala Ha TeMy:
MexayHapoaHbIe
HOPMAaTHBHBIE IOKYMEHTHI B
obmactu ceprudukayu /Cp/

19

OIIK-6.1-31
OIIK-6.1-V1
OIIK-6.1-B1
OIIK-7.1-31
OIIK-7.1-V1
OIIK-7.1-B1
OIIK-8.1-31
OIIK-8.1-Y1
OIIK-8.1-B1
OIIK-9.1-31
OIIK-9.1-V1
OIIK-9.1-B1
I1K-3.3-31 IIK-
3.3-V1IIK-3.3-
B1 VK-9.1-31
VK-9.1-¥1 VK
-9.1-B1

JI1.1J13.1
013233

Pasnen 4. Texnuueckoe
3aKOHOJATEJbCTBO

4.1

[TonsTe 0 TEXHUUECKOM
peryJaupoBaHUH.
TexHUueCKHil periaMeHT.
l'ocynapcTBeHHBIH KOHTPOJIb
1 HaJ30p 3a COOI0JCHUEM
TpeOOBaHMIA

TEXHUIECKUX PETIaMEHTOB
/JTex/

OIIK-6.1-31
OIIK-7.1-31
OIIK-8.1-31
OIIK-9.1-31
[IK-3.3-31 VK-
9.1-31

JI1.1J13.1
0103233

4.2

BrlnonHeHne KOHTPOJIbHON
pabotsr /Cp/

30

OIIK-6.1-31
OIIK-6.1-V1
OIIK-6.1-B1
OIIK-7.1-31
OIIK-7.1-V1
OIIK-7.1-B1
OIIK-8.1-31
OIIK-8.1-V1
OIIK-8.1-B1
OIIK-9.1-31
OIIK-9.1-V1
OIIK-9.1-B1
I1K-3.3-31 IIK-
3.3-V1IIK-3.3-
B1 VK-9.1-31
VK-9.1-V1 VK
-9.1-B1

JI1.1J13.1
013233

43

IMoaroroBka k sx3ameny /Cp/

28

OIIK-6.1-31
OIIK-6.1-Y1
OIIK-6.1-B1
OIIK-7.1-31
OIIK-7.1-Y1
OIIK-7.1-B1
OIIK-8.1-31
OIIK-8.1-Y1
OIIK-8.1-B1
OIIK-9.1-31
OIIK-9.1-V1
OIIK-9.1-B1
I1K-3.3-31 IIK-
3.3-Y1 IIK-3.3-
B1 VK-9.1-31
YK-9.1-V1 VK
-9.1-B1

JI1.1J13.1
013233




44

OK3aMeH B yCTHOH
dbopme /Dx3amen/

OIIK-6.1-31 KM2
OIIK-6.1-V1
OIIK-6.1-B1
OIIK-7.1-31
OIIK-7.1-V1
OIIK-7.1-B1
OIIK-8.1-31
OIIK-8.1-Y1
OIIK-8.1-B1
OIIK-9.1-31
OIIK-9.1-V1
OIIK-9.1-B1

I1K-3.3-31 IIK-

3.3-V1IIK-3.3-

B1 VK-9.1-31
VK-9.1-¥1 VK
-9.1-B1

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KonTpoJbHbIe MeponpusiTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH H T.IT), BONPOCHI JIsl
CaMOCTOSITETbHOM NMOATOTOBKH

IIpoBepsiemble
Kon Konrpobroe WH/IUKaTOPbI Bonpocs! a5 noAroToBKU
KM MEpONpUsITHE .
KOMITETEHIIH
KM1 KonTponbhas OIIK-6.1-31;0I1K- 1. Beenenue. OcHoBHbIe noHsTHsI MeTposioruu. Cuctema ['CII. 2. Bugpt
pabota Nel 6.1-Y1;0IIK-6.1- cpencts uzmepenui. 3. [lorpemuoctu usmepenuil. 4. Enununst
B1;0IIK-7.1- M3MEpEHMsSI U CUCTeMbI enHul. Onepanust u3MepeHus. 5.
31;0I1K-7.1- M3mepurenbHble npeodpa3oBaTeny (MHIYKTUBHBIA, HHIYKLIMOHHBIH,
Y1;0IIK-7.1- YACTOTHBIN, TOTEHIIMOMETPUYECKUI). Y CTPOHCTBO U PUHIUTT
B1;0IIK-8.1- neiicteus. 6. luddepenimanpHo-TpanchopMaTopHas U
31;0I1K-8.1- (eppoarHaAMHUYECKas CHCTEMa Iepeladil MOKa3aHuH. 7.
V1;0IIK-8.1- ABTOMAaTHYECKHE yPAaBHOBELICHHbBIE MOCTHI. 8. ABTOMaTHYECKHE
B1;0IIK-9.1- MOTeHIUOMETpHL. 9. MarnuTosnexkrpuyeckue soromerpsl. 10. [Tonstue
31;0I1K-9.1- 0 TeMIepaType U TeMIepaTypHbIX mKanax. Kimaccupukanus MEeTonoB u
V1;0IIK-9.1-BI;IIK | mpubopoB ans u3mepenus remmnepatypsl. 11. XKuakocTHele,
-3.3-31;11K-3.3- OMMeTAITHYECKHE, TUIATOMETPHUICCKUE, MAaHOMETPUIECKUE
VI;VK-9.1-31;I1K- | Tepmomerpsl. 12. Onucanue v NpUHIMI ASHCTBUS IEKTPUIECKUX
3.3-B1;VK-9.1- TEepPMOMETPOB conpoTuBIeHu. 13. Onucanue 1 IPHHITUI ACHCTBHUA
V1;YK-9.1-Bl TEPMOAJIEKTPUICCKIX TEPMOMETPOB. 14. BeCKOHTaKTHAasI MUPOMETPHSL.

Kraccudukamms mupomerpos. 15. OnTHaeckuii mupoMeTp ¢
HCYE3aI0IIeH HUTBIO, IUPOMETP CHEKTPAIbHOIO OTHOLICHUSI, TUPOMETP
CyMMapHOTo u3nydeHus. [IpunHnun neicTsus, cpaBHeHHeE. 16.
H3mepenne nasnenus. JXuaKkocTHbIe MAHOMETPBI.




KM2

DK3aMeH

OI1K-6.1-31;0T1K-
6.1-Y1;0IK-7.1-
31;011K-6.1-
B1;0IK-7.1-
V1;0l1K-7.1-
B1;0IK-8.1-
31;011K-8.1-
V1;0I1K-9.1-
31;011K-8.1-
B1;0I1K-9.1-
V1;011K-9.1-B1;ITK
-3.3-31;11K-3.3-
V1;IIK-3.3-B1;YK-
9.1-31;YK-9.1-
V1;YK-9.1-B1

TeopeTnueckue BOIPOCH! SK3aMEHAIMOHHBIX OmiieToB: 1. Beenenue.
OcHosuble noHsATHS MeTposorun. Cucrema ['CIL. 2. Bunsl cpencts
n3Mepenui. 3. ITorpemnoctu usmepenuil. 4. EnuHunbl n3Mepenus u
cucreMsl exuHuI. Onepanus u3Meperus. 5. 3MepuTenbHble
npeobpazoBareny (MHAYKTUBHBIN, WHAYKIIMOHHBIH, YaCTOTHBIH,
MOTEHIIMOMETPUYECKUI). Y CTPOHCTBO U MPUHIUI ICHCTBUS. 6.
JuddeperimansHo-TpanchopMaTopHas U heppoaruHaMuIecKast
CHCTeMa Iepe/iauyl MOKa3aHUH. 7. ABTOMaTUYECKUE YPABHOBEIICHHbIE
MOCTBI. 8. ABTOMaTH4ECKUE TOTEHIIMOMETPBI. 9.
Maruurosnexrpuueckue joromerpsl. 10. [ToHsTHE 0 TEeMIIepaType u
TeMIIepaTypHBIX mKanax. Kimaccudukarms MeTogoB 1 mpuOopoB uis
u3MepeHus temmnepatypsl. 11. XKugkoctHble, OuMeTamnyeckue,
JIIIATOMETPUUECKUE, MAaHOMETPUYECKHE TepMOMETpBI. 12. Onucanue u
TPUHIAT AEHCTBHUS MIEKTPHUECKAX TEPMOMETPOB COIIPOTHBIICHNS. 13.
OmnucaHue ¥ NPUHINN JeHCTBUS TEPMODIEKTPUIECKUX TEPMOMETPOB.
14. BeckonraktHas nupoMmerpus. Kinaccudukanus mupoMeTpos. 15.
OnTudecKuil MAPOMETP ¢ MCUe3aloIe HUTHI0, THPOMETP
CTHEKTPAIBHOT0 OTHOIICHNUS, TUPOMETP CyMMAapHOTO H3ITyYCHHUSI.
IIpunuun neiictBus, cpaBHeHue. 16. I3mMepeHnue naBneHus.
KupnxoctHble MaHoMeTpbl. 17. Tenzomerpuueckue u
MarHUTOAHW3OTPOITHBIE TATYUKH IABICHUS. Y CTPOHCTBO, IPHHITHII
JeicTBus 1 obnacTu mpuMmeHeHus. 18. IIbe303mexTpudeckuii
MaHometp. M3mepenue Bakyyma. 19. 3mepenue pacxona u
konuyecTBa. Taxomerpuueckue yerpoiictsa. 20.ITopuineBoii u
JIICKOBBIM KaMEpHBII pacxogoMepsl. 21. JlonacTHOH, IeCTEpEHHBINH U
POTAIMOHHBIN CUeTYUKHU. 22. MHOTOCTPYIHBIH, IIapUKOBBIA U
(hoToonTHYECKHI pacXoIOMEpHI. 23. DICKTPOMArHUTHBIC U
UHIYKIMOHHBIE pacxonoMepsl 24. OnpeneneHue pacxona METOA0M
MOCTOSIHHOTO Tiepenaia gapiaeHus. 25. OnpeneneHre pacxoaa MeTogoM
NepEMEHHOr 0 nepenaja aAasieHus. 26. 3mepenue ypoBHsl.
IMTonmaBkoBEIe, OyHKOBEIE, THAPOCTATHUCCKAE, EMKOCTHBIE
ypoBHeMepsL. 27. 3mepenue ypoBHs chlilyunx Teid. 28. OnpeneneHue
TUIOTHOCTH: TIOIJIABKOBBIH, paOaKTHBHBIN, BECOBOM TNIOTHOMEPHI. 29.
W3smepenne BnaxkHoctu. 30. Kitaccudukanys METOIOB M CPE/ICTB
OIIpEJENCHUsI COCTaBa U KOHIIEHTpaluK BelecTsa. 31.
Cranpaptuzanus. 32. Cepruduxanus. [Ipaktuyeckue 3aganus
9K3aMCHAIMOHHBIX OmneToB: 1. Onpenenure H3MEHEHHE TOKAa3aHHH
MaHOMETPHYECKOI0 TEPMOMETPa, BEI3BAHHOE YBEIHYCHUEM
Temneparypsl kanwisapa Ha 40 °C u remneparypsl npyxussl Ha 10 °C
OTHOCUTENBHO rpaxyrnBoyHOro 3Hadenus 20 °C npu cieayromumx
YCIOBHAX: 00beM Kanmmwiuisipa VK = 1,9 cM3, 00beM MaHOMETpHYECKON
npyXuHH VI = 1,5 cM3, 006eM Tepmodamiona VO = 140 cm3. 2.
Omnpenenure TeMieparypy pabodero KoHIa TepMOdIEKTPUIECKOr0
TEepMOMeETpa AJIsl U3MEPU-TEIbHOM LienH, NPeICTaBICHHON Ha PUCYHKE.
U3sBectHO, uto t1 =t2 =70 °C, tn = 18 °C. Tepmo-3.11.c. Ha BBIBOAAX
nabopaTopHOro noteHomerpa pasHa E = 23,52 MB, tun Tepmonapsr
TXA. 3. OnpenenuTs CONPOTUBIECHHUE MIIATHHOBOTO TEPMOMETPA,
M3rOTOBJICHHOTO W3 IiaThHbl Mapku [11-2, mpu remneparype —200 °C u
+200 °C. Comporusnenue Tepmomerpa mnpu 0 °C cocrasnser 7,45 Owm.
4. CompoTuBICHNE TEPMOMETPa U3MEPSIETCS yPAaBHOBEIICHHBIM MOCTOM
o cxeme. M3mepsiemas tremneparypa 200 °C, mkana mocta 0 — 300 °C.
Omnpenennre N3MEHEHHE TOKa3aHMH prOopa, BO3HHUKAOIIIEE 3a CYET
YBEIHYIEHHS CONPOTHUBIICHHS IIEPEXOJHOrO KOHTAaKTa peoxopaa R3 Ha
0,2 Owm, npu ycnoBuy, uto R1 =R2. 5. B razoBom moroke,
JBIDKYIIEMCS CO CKOpocThIo 350 M/c, cTonuT TepMonpeodpa3oBaTeb,
KOTOpbIN umeeT Temuneparypy 560 °C, Y nenpHas TennoeMkocTs raza Cp
= 1500 Ix/(xr-K). KoaddunmeHT BoccTaHOBIEHU
Tepmornpeodpaszosaress r = 0,91. Onpenenure TEPMOTUHAMUYECKYTO
TeMITepaTypy ra3oBoro moroka Tc u Temneparypy TopmokeHust T*. 6.
Omnpenenure TeMIepaTypy paciIaBIEHHOIO METAJIa, €I U3BECTHO,
4TO TeMIepaTypa TEPMOdIIEKTPUIECKOro TepMmomerpa depes 0,5 ¢ mocie
norpyxenust B Metayu coctasisiia t1 = 608 °C, uepes 1,0 ¢ mocie
norpysxenus t2 = 980 °C u uepes 1,5 ¢ nocine norpysxenus t3 = 1202 °
C. PerynspHslil TEII0BOI pexXUM HarpeBa TepMOMETpa HACTYTaeT
gepes 0,3 ¢ mocie morpyXeHus ero B MeTalt, 1 KO3 GpUIIHEHTHI
YpaBHEHHS HE 3aBUCST OT TEMITEPaTypPhI CPEIIHI.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiemble
Konx Ha3panune
WHIUKATOPbI CoznepxxaHue paboThI
pabotsl pabotsl .
KOMITCTEHIIHH

P1 JlaGoparopHas OIIK-6.1-Y1;0IIK- | 1. Kakoii npuHIUT U3MEPEHUS JISKUT B OCHOBHOE JCHCTBUSA
pabota Nel. 6.1-B1;0IIK-7.1- noreHuuoMeTpa? 2. 3aueM Hy>KeH HOpMaJbHbIHM aseMeHT? 3. B kakux
W3zyuenne npurima | Y1;0I1K-7.1- pexuMax MoxeT paboraTs noteHmmomerp I1I1-63? 4. Uro takoe
neiictBus u paborel | B1;OIIK-8.1- «rpagyupoBKa MIKAIb»? 5. 3aueM Bo BpeMsi paboThI IEPUOIUIECKU
MIEPEHOCHOT O Y1;0IIK-8.1- KOHTPOJIUPYIOT pabounii Tok? 6. J{71s uero Hy)HbI pe3ucTopsl RH, H,
MIOTEHLIMOMETpa B1;0IIK-9.1- Rk, rk, R6, Rc? 7. s wero cioyxart emxoctat Chl m CH2? 8. U3 kakux

V1;0IIK-9.1-BL;IIK | koHTypOB cocTouT moteHoMerp? 9. C KaKko 1e’bi0 yCTaHOBIEH

-3.3-V1;I1IK-3.3- mryHTupyromui pesucrop Rm? 10. Y3 kakux KOHTYpOB COCTOUT

B1;VK-9.1-Y1;VK- |neaBromaTuueckuii morenuuomerp? 11. Kakue npenmyiiectsa umeer

9.1-B1 KOMIIeHCalMOHHBbIN MeTon u3Mmeperus DJIC? 12. Kak yuutsiBaercs
U3MEHEHUE TeMIepaTypsl CBOOOAHBIX KOHIIOB TEPMOMAaphl IpU paboTe
aBTOMAaTHUYECKOTO MMOTEHIIMOMETPa?

P2 JlabopaTopHas OIIK-6.1-Y1;0IIK- | 1. B uem 3akito4aeTcst IpUHIUI JEHCTBUSI MArHUTONIEKTPUIECKOTO
pabota Ne2. 6.1-B1;0IIK-7.1- ranbBaHoMmerpa? 2. Kak BKIrouaeTcs raabBaHOMETD B CIydae
YerpoiicTBo U V1;0IIK-7.1- WCTIOJIb30BaHUs €ro B KauecTBe BoibTMeTpa? 3. Kak BkiouaeTcst
npunnun aeiicreus | B1;0I1K-8.1- rajqbBaHOMETP B Cllydae MCIOJIb30BaHUs €r0 B KauecTBe amrepmerpa? 4.
marauroaiektpuuec | Y1;0I1K-8.1- B kakux npubopax HCIoIb3yI0TCs TatbBaHOMETPhI? 5. OT 4ero 3aBUCUT
koro ranmsBaHoMerpa | B1;0IIK-9.1-Y1;VK |uyBcTBHTEnBHOCTH rampBaHoMeTpa? 6. Uto Takoe ko3 hunueHT

-9.1-V1;VK-9.1- uryHTHpoBaHus? 7. M3 KakuX CIJIaBOB U3rOTaBIMBAIOTCS WIYHTH? 8. OT

BI;IIK-3.3-Y;IIK- | kakux (hakTOpOB 3aBHUCST MOTPEIIHOCTH M3MEpeHHs T.3.1.¢.? 9. Kak

3.3-B1;0I1K-9.1-B1 | onpenensercst NOrpelIHOCTb OKa3aHUH MILUIUBOIbTMETpa? 10.
Kaknumu meTogaMu o0ecrieunBaOT CHIKEHUE BIUSIHUS COIPOTUBIICHUS
BHEIIHEH! [IeNM ¥ OTKJIOHEHHE TeMIIepaTypbl CBOOOIHBIX KOHIIOB OT
TpalyHpOBOYHOM ?

P3 IIpakTuyeckas OIIK-6.1-B1;0IIK- |IIepedeHb BOIPOCOB paccMaTpUBAEMBIX HA IIPAKTUUECKOM 3aHATHH 1: 1.
pabota Nel Ipasuna |6.1-Y1;0IIK-7.1- Knaccudukarms BugoB norpentocteil. 2. ['ocyqapcTBeHHast cCHCTeMa
IIOCTaHOBKH B1;0IIK-7.1- CpeACTB u3MepeHuid. 3. BeiOop THIA MOTPENIHOCTH ISl JAHHOTO BUJIA
H3MEPUTENBLHON V1;0IIK-8.1- n3MepeHus. 4. CriocoObl HCKITIOUEHHST CHCTEMaTHIeCKOH MOTPEITHOCTH.
3agauun. Beroop V1;0IIK-8.1- 5. AIiUTUBHBIE TOTPEUIHOCTH.
cpencts usmepenut | B1;0ITK-9.1-

10 TOYHOCTH. V1;0I1K-9.1-B1;I1IK
Croco6sI -3.3-Y1;IIK-3.3-
HUCKITIOYEHUS B1;YK-9.1-V1;VK-
CHUCTEMaTHUYECKHX 9.1-B1
MOIPEIIHOCTEH.

P4 IIpaxkTuyeckas OIIK-6.1-Y1;0IIK- |IIepedeHb BOIPOCOB paccMaTpUBAEMBIX HA IIPAKTUUECKOM 3aHATUU 2: 1.
pabota Ne2 6.1-B1;0IIK-7.1- Br16op THIIA MOrPENTHOCTH MIPU MPOBEIACHHHU IPSIMBIX H3MEPEHU. 2.
Maremaruueckas VY1;0IIK-7.1- [IpumMeps! psIMBIX U3MEPEHUN B OCHOBHBIX METAJLITYPTrUYECKUX
obpaboTka B1;0IIK-8.1- npoueccax. 3. CoBpeMeHHbIE U3MEPUTENbHBIE YCTPOHCTBA U CUCTEMBI B
pe3ynbraros npamMelx | Y1;0IIK-8.1- MeTaJUIyprudeckux npoueccax. 4. Ml3sMepeHue ypoBHs KUAKOIO
H3MEpEeHH. B1;0IIK-9.1- MeTajlla B CTANCIUIAaBUIIBHBIX arperaTax.

B1;0IIK-9.1-VI;IIK
-3.3-V;IIK-3.3-
B1;VK-9.1-V1;VK-
9.1-B1

P5 [IpakTuueckast OIIK-6.1-Y1;0IIK- |IlepeyeHp BOIpPOCOB paccMaTPUBAEMbIX Ha MPAKTUYECKOM 3aHATUHU 3: 1.
pabota Ne3 6.1-B1;0IIK-7.1- ITpuMepbl KOCBEHHBIX U3MEPEHU B IOMEHHOM, CTAJICIIaBUIBHOM U
MaremaTnueckas Y1;0IIK-7.1- IIPOKaTHOM IIPOM3BOACTBaX. 2.IIpuMepsl COBOKYIIHBIX U3MEPEHUN B
o0OpaboTka B1;0IIK-8.1- JIOMEHHOM, CTaJIeTIJIaBUJILHOM U IIPOKATHOM IPOU3BOJICTBAX.
pe3yJIbTaToB VY 1;0IIK-8.1- 3.IIpumepbl COBMECTHBIX U3MEPEHHI B JOMEHHOM, CTAJICTIABUIILHOM U
KOCBEHHBIX B1;0IIK-9.1- IIPOKAaTHOM IIPOU3BOJCTBAX.

HU3MEpPEHUH. V1;0I1K-9.1-B1;IIK
Maremarnyeckas -3.3-V1;I1K-3.3-
00paboTka B1;YK-9.1-V1;VK-
pe3yabpTaToB 9.1-B1

COBOKYIIHBIX U

COBMECTHBIX

U3MEPEHUH.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

DK3aMeH, KOTOPBIl MOXKET MPOBOAUTCS B YCTHOU (hopMe MO Oniteram, BKIIOUAIOIIMM TEOPETHYECKHE BOIPOCHI U 33/1a4H,
OXBaThIBAOIIKE BCe pa3aenbl Y I, WK B TECTOBOM GopMe Mo TECTOBBIM 3amaHusiM B cpene LMS Moodle
Hioke nipencrasier oOpaser 3K3aMeHAIIMOHHOT0 OmIeTa.

MuHucTepcTBO HayKu U BbIciero oopa3oBanus Poccuiickoit ®@enepaunu

(enepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIETO 00pa30BaHHUs

«HanuonanpHbI# uccaenoBaTenbcKuil TexHonornaeckuii yausepcurer «MUCHUCy»

HOBOTPOULIKUI ®UTTAAIT

Kadenpa meranaypruueckux TeXHONOTUI U 000pyI0BaHUS

SK3AMEHALIMOHHBIN BUJIET Ne 0

JucrmmmHa: « MeTposorus, CTaHAapTH3anus, CepTHHUKALIID)

Hanpasnenue noarorosku 6akanaspos: 15.03.02 «TexHOMOrn4eckue MayuHbl ¥ 000pyJ0BAaHHE)

®dopma 00y4deHHs: 3a09Has

dopma npoBeIeHNS SK3aMeHa: yCTHas

1 Bonpoc. M3mepenne naBieHns TeH30METPUIECKIMI MaHOMETPaMHU.

2 Bompoc. [ToHsATHE y TemmepaTypsl TEMIIEPATypHBIX IIKanax. M3MepeHue Temrneparypsl TEpMO-3JIEKTPUUECKUMH TEPMOMETPaMH U
TEPMOMETPAMH COTIPOTHBIICHHUS.

3 Bonpoc. M3mepeHne pacxona TaXOMETPUIECKIM METOIOM.

3agaua. B pe3ynbraTe MpoBeIeHHBIX H3MEPEHUH OKa3anoch, 4TO Hanbojee BepOsSTHOE COAEpKaHUE KHCIOPO/ia B Fa30BOH CMECH
co—crasisieT 11,75%. JloBepuTenbHbI HHTEpBal MOTPELIHOCTH U3MEPE—HMS OIIpEAersuICs U1l JOBEepuTenbHOI BepositHocTH 0,683
u coctaBua £0,5% O2.

Ompenenure rpaHUITB] JOBEPUTEILHOTO HHTEPBAIA P JOBEPH TEIbHON BeposiTHOCTH 0,95, ecni H3BECTHO, YTO 3aKOH
pacrnpenene HUs NOTPEIIHOCTEH HOPMaIbHBIH.

CocTaBwir: TOTIEHT
3aB. kadenpoit MTuO

TecTsl 151 5K3aMeHa reHepupytorest cuctemoit LMS Moodle u3 6aHka TeCTOBBIX BOIIPOCOB ¥ 3aganuid. Tect cocTouT u3 20
TEOPETUIECKUX BOIPO-coB (1 Oas 3a mpaBUIBHBIN OTBET) U 4-X 3aaa4 (5 6ayuia 3a mpaBWIBHBIN OTBET). BpeMst mpoxoxieHus tecta
orpaHuyeHo - 40 MUHYT.

5.4. MeToauka OLeHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

Kpurepun OleHKH 3aLIUTHI OTYETOB MO JaOOPaTOPHBIM paboTaM:

«3aYTCHOY - BHIMTOJTHEHBI BCE 3aJIaHMs JTA0OPATOPHOI pabOThI, CTYJACHT OTBETHII HA BCE KOHTPOJIBHBIE BOIPOCHI

«HE 3a4TEHOY - CTYJICHT He BBITIOIHILUT WIIH BBITIOHIII HETIPABMIIHHO 33JaHUs JTA0OPAaTOPHOI pabOoThI, CTYAEHT OTBETHII Ha
KOHTPOJIbHBIC BOMPOCHI C OIIMOKAMU HJIH HE OTBETUI HA KOHTPOJIbHBIC BOIPOCHI.

Kpurepnu orieHKH 5K3aMeHa B YCTHOH (opme:

«OTINYHOY - CTYAEHT AEMOHCTPUPYET CUCTEMHBIEC TEOPETHUECKUE 3HAHNUS, BIaAeeT TEPMUHOJIOTHEH, Ae/IaeT apryMEHTHPOBAaHHBIC
BBIBOJIBI M 00OOIIEHNS, TPUBOANT IIPUMEPBI, IIOKa3bIBAET CBOOOIHOE BiIaJCHHE MOHOJIOTHYECKOH PEUbio ¥ CIIOCOOHOCTH OBICTPO
pearnpoBaTh Ha YTOYHSIOIINE BOITPOCHL.

«XOopomIoy - CTYACHT AEMOHCTPUPYET MIPOYHBIC TEOPETHUECKHE 3HAHNS, BIaJIceT TCPMHUHOIIOTHEH, AeNaeT apryMEHTHPOBAaHHEIE
BBIBOJIBI M 00OOLIEHNS, TPUBOANT IPUMEPBI, HO IIPH 3TOM JEJIaeT HECYIIECTBEHHbIE OLINOKH, KOTOPBIE OBICTPO UCIIPABISIET
CaMOCTOSTENBHO WM NPH He3HAYUTEIbHOH KOPPEKINH MPETIOAaBaTEIEM.

«Y IOBIIETBOPUTEIHHOY - CTYAEHT IEMOHCTPHUPYET HErITyOOKHEe TEOpEeTHIECKIe 3HAHUS, TIPOSBIIET clabo copMHUpoBaHHEIE
HABBIKW aHAIN3a SIBICHUH U MPOIECCOB, HEJOCTATOYHOE YMEHHE JIe/IaTh apTyMEHTHPOBAHHBIE BEIBOIBI H IPUBOAUTH IPUMEPEL,
MIOKa3bIBaeT HE JOCTATOYHO CBOOOHOE BIIaJICHUE TEPMHUHOJIOTUEH, JIOTHYHOCTBIO U MOCIIEA0BATEIbHOCTBIO H3JI0XKEHHS, JIeIaeT
OIIMOKH, KOTOPHIE MOXKET HCIPABHUTH TOJIBKO IPH KOPPEKIINH MPEIIOIaBaTeIIeM.

«HeynoBneTBOpUTETEHOY - CTYAEHT JEMOHCTPHPYET HE3HAHNE TEOPETHIECKUX OCHOB ITPEAMETa, HE yMEeT /IeNIaTh
apryMEeHTHPOBaHHBIE BHIBOJbI U IPUBOJUTH IPUMEPHI, HE BIaJAEET TEPMUHOJIOTHEH, IIPOSIBIISET OTCYTCTBHE JIOTHYHOCTH U
HOCJIEZ0BATEILHOCTBIO H3JIOXKEHHUS, JIENAET OIIMOKU, KOTOPBIC HE MOXET UCIIPAaBUTh Aa)kKe MPH KOPPEKIMH MPETIoAaBaTeIeM.
Kpurepnn orieHku sk3aMeHa B opMe KOMIBIOTEPHOTO TECTHPOBAHNS:

«OTmaHOY - nomydenue 6omee 90 % 6aIoB 1O TECTy IPH BRIMOIHEHUH TECTa 33 PErIIaMEHTHPOBAHHOE BPEMs

«Xopomoy - nomyuenue ot 75 10 90 % 0annoB mo TecTy MpHU BHINOIHEHUU TECTA 3@ PErIaMEHTUPOBAaHHOE BpEMs

«Y IOBJIIECTBOPUTEIBHOY - TToTydeHne ot 60 10 75 % 6aiyioB 1o TECTy NPH BHIIOIHEHHH TECTA 32 PErJIaMEHTHPOBaHHOE BPEMsT
«HeynosnerBopuTensHO» - moaydeHne Menee 60 % 0aioB mo Tecty

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHU 3arinaBue Bubnuoreka W3natenscTBO, TOA, 71 aApec

JI1.1 | AW.Apuctos Mertponorus, cTanaapTH3anus, M.: HHOPA - M, 2014,
cepTudukanys: Yued. mocooue

6.1.3. MeTroanueckue pa3padoTku




ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec

JI3.1 [E.B.bparkoBckuii Mertponorus, cTaHgapTH3aLus, H® HUTY "MUCuC", 2020,
cepTudHKanus: MeToguuecKue http://elibrary.misis.ru/
yKa3aHus ISl IPOBEIACHHUS
NPAKTUYECKUX 3aHITHH U
BBITIOJIHEHHUST KOHTPOJIBHBIX
paboT ¥ TOMAITHBIX 3aJaHUI

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»

31 | Caiir HO HUTY "MUCuC" www.nfmisis.ru

32 |HOB HUTY "MUCuC" www.elibrary.misis.ru
73 | Poccuiickas HaydHas SeKTPOHHAs OMOIHOTEKA www.elibrary.ru

24

6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust

I1.1 |AnruBupyc Kaspersky Endpoint Security s 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.2 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;

6.4. IlepeueHb HH(GOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Ha3nauenue OcHarileHue

210 VYuebnass  aymutopus  ana  3aHaATHi | Kommiekt ydyeOHoW Mebenu Ha 44 MecT isd 00ydaromuxcs,
JICKITAOHHOTO THIIA, MpakTHYecKuX | |  cTannoHapHBIA KOMIIBIOTEp I IperojgaBaTels ¢
3aHATUHI BBIXOJIOM B WHTEPHET, MPOEKTOP, SKPaH HACTEHHBIH, JOCKa

ayJUTOpHas MenoBas, BeO Kamepa, KOJIOHKH,
nuieH3noHHble  mporpamMbl - MS  Office, MS  Teams,
aaTusupyc Dr.Web.

210 VYuebnass  aymutopus  ana  3aHaATHE | Kommekt ydueOHOH MeOenn Ha 44 MecT uia 00ydaromuxcs,
JIEKITMOHHOTO THIIA, MpaKTHYEeCKuX | |  cTanMOHApHBIM KOMIBIOTEP A TIPENoAaBaTeNs C
3aHATUH BBIXOJJOM B WMHTEPHET, MPOEKTOP, SKPaH HACTEHHBIH, JOCKa

ayJUTOpHAast MenoBas, BeO Kamepa, KOJIOHKH,
nuneH3noHHele  mporpammel - MS  Office, MS  Teams,
arTusupyc Dr.Web.

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

Jln1s yCTIenHOro yCBOCHUS TEOPETUIECKOro MaTepraia Heo0X0MMO PEry IsIpHO MOCENaTh JICKIIUH, IePEIUTHIBATD JICKIIMOHHBIH
MaTtepua, 3HaUUTeNbHOE BHIMAaHKE yAeNATh CAMOCTOSATENbHOMY H3Y4Y€HHIO NUCLUTLIHHBL

ITporpamMmMa JUCIUIDIMHBI BKITFOUACT JICKIIMOHHBIE, IPAKTUYECKHE 3aHATHS U 1a00paTOpHBIC 3aHATHS U KOHTPOJIBHBIC PAOOTEHL.
ITonroroBka K 3K3aMeHy 10 AUCLUILIMHE 3aK/II0UACTCsA B U3YUEHUHU TEOPETUUECKOr0 MaTepraa 10 KOHCIIEKTaM JIEKIU,
UCTOYHHMKAM OCHOBHOM U JJOIOITHUTEIBHOM JINTEPATYPBHI.

YT00BI BaM OBIIIO HHTEPECHEE M3y4YaTh METAJUTYy PrHYECKHE AUCIUIIINHEL, TPOCIISKUBATh UX B3aUMOCBS3b C Ballei
CTIEIHATBHOCTHIO, HEOOXOANMO ITOCTOSHHO PACIIHPSTE CBOH KPyro3op, B 4eM OOJIBIIYI0 IIOMOIIb MOXKET OKa3aTh MepHOIIMIecKast
nuTeparypa: xKypHaisl «3BecTus By30B. UepHas MeTalTyprusy, «Metamtypr» u «CTanby.

PexoMeHmaImy Mo 0OCBOCHHIO TUCIUIUIMHEI B TUCTAaHIIMOHHON (popMe TTOCPECTBOM 3JIEKTPOHHOH HH(OPMAIIOHHO-
obpasosarensHoit cpexst HUTY «MUCHC» (OMOC), uacThio KOTOPOi HEMOCPEACTBEHHO NPEAHA3HAYCHHOH IS OCYIIECTBICHUS
00pa3oBaTenbHOrO Mpoliecca SBIeTCs] DIEKTPOHHBINH 00pa3zoBaTenbHbIN pecype LMS Moodle.

LMS Moodle ncronb3yercst IpeuMyIIeCTBEHHO U aCHHXPOHHOTO B3aHMOJICHCTBUS MEXKIY YUYaCTHHKaMH 00pa30BaTEeIBHOTO
mporiecca MoCPeCTBOM ceTH «HTepHeT».

Uto0s1 3¢ GEeKTHBHO NCTIONB30BaTh BO3MOXKHOCTH LMS Moodle, a COOTBETCTBEHHO M YCIIEIIHO OCBOUTH AUCIUILINHY, HYKHO:

1) 3aperucTpupoBaThCs Ha KypC, UL Yero cIeAyeT HepeiTh 0 CChUIKE, BBIAaBACMOM COTPYIHHUKAMH JCKaHATA HIIH
npernosasateneM. JIOTHH ¥ TapoIb IS PETUCTPALlK  paboTe C KypCOM COBIaaeT C JIOTHHOM U ITapojieM OT JIJMYHOTO KaOMHeTa
HUTY MUCHUC;

2)B pyOprke «B Hayan0» 03HAKOMUTBCS C COACPIKAHUEM Kypca, BOIIPOCAMH /ISl CAMOCTOSITEIBHOMN MOJTOTOBKH, YCIOBUASIMHE
JIOIyCKa K aTTecTaluy, GOpMOI IPOMEKYTOUHOH aTTECTAINH (3a4eT/3K3aMeH ), KPUTEPUSIMU OIICHUBAHUS | 1P.;

3)B pyOpuke «Momym», 3aX0/s B COOTBETCTBYIOIINE Pa3/Ielibl H3ydaTh ydeOHbIe MaTepHaIbl, pa3MeEIIeHHEIE ITpenoaBareneM. B
T.4. TOJB30BATECS TUTEPATYPOil, PEKOMEHIOBAHHON IpenoaBaTeaeM, Iepexos 0 CChUTKaM;

4)B pyOpuke «bubaroTexka» BO3MOMXKHO MOAOUPATh ISl BHIIIOTHEHHS MUCbMEHHBIX PadOT (KOHTPOJIbHbIE, TOMAIIIHHE paboThI,
KypCOBBIE pabOTHI/TIPOCKTHI) JTUTEpaTypy, pasmemmennyto B 9bC HUTY «MUCHUC;

5)B pyOpuke «3amaHusD) HY’KHO O3HAKOMHTECS C COJepKaHNEeM 3a/IaHMs K MMCBMEHHOH padoTe, CPOKaMHU CadH, KpUTCPHIMH
OLIEHKH. B ycTaHOBIEHHBIE CPOKHU BBIIONHUTE paboTy(bl), MOATPY3UTH 3[€Ch XK€ AJ MpoBepku. Ecnu paboTa coaepKUT pUCYHKH,
(hopMyJIBI, TO C IIETBI0 COXPAaHEHU (OPMATUPOBAHUS €€ HY)KHO OArpykath B pdf popmate.

Pabora, moarpysxaemas s IPOBEPKH, TOJDKHA:

- COZepKaTh BCE CTPYKTYPHBIC AIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO 9acCTh, 3aKJIIOUEHHE, CIINCOK HCTOYHUKOB,
MIPUIIOKEHUS (TMIPH HEOOXOUMOCTH);

- OBITH O(hOpMIICHA B COOTBETCTBHH C TPEOOBAHHSIMHU.




[IpenonaBarens B TeYeHHE YCTAHOBIEHHOTO CpoKa (He Oosee IecsTu AHeH) mpoBepseT paboTy U pa3MeInaeT B KOMMEHTapUsIX K
3aJaHHIO pelieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHbBIE CTOPOHBI Pa0OTHI, Tak 3aMedaHus. [Ipn Hamu4Yuu B pelieH3nn
3aMedYaHuil 1 peKOMEHIAINi, Hy’KHO BHECTH IIONIPAaBKU B pabOTy, HOATPY3NUTH €€ 3aHOBO IS IIOBTOPHON MpoBepKH. [1pu sToM
Ba)KHO CIEAUTH 32 CPOKAMH, B TEUCHUE KOTOPBIX JOIDKHO OBITH BBITIOIHEHO 3aaHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
IpernojaBaTeseM BO3MOXKHOCTb IIOATPY3UTh Pab0OTy OCTaeTCsl, HO CUCTEMa BBIBOAUT COOOIEHNE O HapyIleHUU cpokoB. [To
OKOHYaHUM CEMECTpa MOATPY3UTh paboTy HE MOIydUTCs;

6)B pyOprKke « TecTsD IPOMTH TeCTOBEIE 3aIaHNsI, OCBOMB COOTBETCTBYIOIINI MaTepHal, pa3MeNIeHHEIH B pyoprke « Momyiimy;
7)B pyOpuke «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OObBSBICHUS» YNTATh OOBSBICHHS, Pa3MellacMble IIPENoJaBaTesieM, 1aBaTh 0OpaTHYIO CBSI3b;

9)B pyOpuke «OOCYXIEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIArOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCH! Y OOIBIIMHCTBA IPymIIsl). JlJaHHAS pyOpHKa TaKkKe MOXKET OBITh HCIIONb30BaHA IS B3AUMHON IIPOBEPKH;

10)posBIATE PEryysipHyI0 aKTUBHOCTB Ha Kypce.

[IpenMy1IecTBEHHO [JIsi CHHXPOHHOT'O B3aMMOJICHCTBHUS MEX/y YJaCTHUKaMH 00pa30BaTEeIbHOrO MPOIecca OCPEACTBOM CETH
«MHTepHeT» HCIoNB3yeTcs cucreMa BuaeokoH(eperncss3u Microsoft Teams (MS Teams) mim Zoom. BapuaHT mcnons3yemoit
cucremsl BKC yka3piBaet npenogaBaTens. UTOOB! MOTHOLIEHHO HUCIIONB30BATh €0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH PUIIOXKEHHE
BKC Ha nepconanbHblil KoMIbloTep H/uimu Tenedon. CrtapoctaM Hy»HO co3ath rpynmny B MS Teams i nosry4nTsb
UIeHTH(HUKAINOHHBIN HOMep KoHdepeHnnu B Zoom. Cuctema BKC no3Bosser:

- CITyIIaTh JICKINHY;

- paboTaTh Ha MPAKTUYECKUX 3aHATUSAX;

- OBITH Ha CBS3H C NIPEIOJaBaTeNeM, 3a/1aBasi My BOIPOCHI MIIM OTBEYAs Ha €T0 BOIPOCHI B O0IIEM YaTe.

[Ipn npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (popMaTe HY»KHO BCETa padoTaTh ¢ BKIIOYEHHOW KaMepou.
HckmodeHne — eclii MpenoAaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmmMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIETI0BbIE (DOTO.




