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Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oefeparbHbIM rocy4apcTBEHHLIM 06pa3oBaTeNbHbIM
CTaH4apToM BbicLLero obpasoBaHus No HanpaeneHuto nogrotoskn 15.03.02 TexHonornyeckme MallmHbl 1
obopynoBaHue, yTBepXAEHHLIM nNpukaszom MuHobpHaykm Poccun ot 09.08.2021 r. Ne 728

CocrtaButensb (1):

KaHauaaT TEXHUYECKUX Hayk, [oueHT BacuneeBa Banepus
BrnapgucnasoBHa

Ot kadeapbl cocTaBUTENS: Llo6kanno EkaTtepuHa

3aBeayowmi kadeapor MHXEHEPHOIro CepreeBHa

MaTepunanoseeHna n MeTposiormm

Ot BbINyckatoLen kadeapbi: MapkoBeu, Anekcen
3aBepyowmn kagenpom Bnagumuposuy
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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb aucumnnuubl: ChopmmnpoBaTth kKOMNeTeHUUN obyyaroLlerocs B 061acTu HaunoHanbHOM 1 MexXayHapoaHON
cTaHZapTusauum, B 0bnacTu OpraHM3auMOHHbIX, Hay4HbIX U METOAMYECKMX OCHOB ObecneyeHusi B3aMMO3aMeHSIEMOCTU U
KOHTpONA KadecTBa w3denuii, MeTPOSIormyeckoro obecnevyeHus npousBoacTBa, B obnactm cuctem, npaBwuil M nopsigka
NPUMeEHeHNA cepTudnKaLmn.

1.2 3apgauv AMcUUNUHbI:

PaccMoTpeTb OCHOBHbIE MOMOXEHUS M CTPYKTYPY pPasnUyHbIX CUCTEM CTaHAapTM3aumu; OaTb MpPeAcTaBlieHue o
Hay4HOW, METOAMYECKON M NPABOBOM OCHOBAaX CTaHAapTU3auUun; HayuYnTb NPaKTUYECKOMY UCMONb30BAHMIO PasnnYHbIX BUOOB
CTaHOapTOB, MEXOTPACNeBbIX HOpMArnen U Apyrmx HOPMaTUBHO-TEXHNYECKUX AOKYMEHTOB; PacKpbIiTb NMPUHLMMBI MOCTPOEHUS
€4NHON CUCTEMO HOPMMPOBAHMWS OCHOBHBIX MOKa3aTenen TOYHOCTU U Ka4yecTBa U3genuin.

HayunTb 060CHOBaHHO peluaTb BONPOCHI aHann3a u pacydeta TOYHOCTM OCHOBHLIX AeTanen n y3nos MalluH, BONPOCHI
BblOOpa M MCMNOMNb30BaHUSA BaXXHEMLIMX XapakKTEPUCTUK U HOPM B3aUMO3aMEHSIEMOCTM Pa3fUYHbIX BUOOB COMNPSHKEHWIA B
TEXHWKE; NPUBUTL NPAKTUYECKME HABbIKN B pacyeTax TOYHOCTM COMPSKEHUIA U BbIGOpe onTMMaribHbIX NOCaaokK.

PackpbiTb OcHOBOMonaratwowme TeopeTU4eckne M NpakTUYeckne NpUHLMNbI METPOSIOrNK; PacCMOTPETb OCHOBHbIE
NOHATUA, CBA3aHHble C OObekTamMu, MeTodamMu U CPeacTBaMyM U3MEPEHUS; YCTAHOBUTb 3aKOHOMEPHOCTM (DOPMUPOBaHUS
pesynbTaTta nsmepeHusi, copMynMpoBaTh NOHATUE NMOIPELLHOCTEN NBMEPEHNIA, PACKPbLITb MPUYUHDBI UX MOSBNIEHUS.

PaccmoTpeTb OCHOBHble nonoxeHusi 3akoHa P® 06 obecnedyeHnn eguHCTBa M3MEPEHUI; NPeacTaBUTb CTPYKTYpY U
dyHKUMM FocynapcTBEHHOM MeTpornormyeckon cnyxobl PP, rocygapCTBEHHOrO METPOSIOrMYECKOro KOHTPONS W Haasopa;
pacKpbITb NPUHLMNbI METPONOrMYECKOro obecneyeHnss NpoOM3BOACTBA;

MpogemMoHcTprpoBaTb 0COBEHHOCTM Pa3NUYHbLIX BUOOB CPEACTB M3MEPEHUIA, NPUMEHAEMbIX B TEXHUKE, PACCMOTPETL
MX OCHOBHblE METPOSIOrMYEeCKMe MoKasaTenu U XapakTePUCTUKM; PaCKpPbiTb OCHOBHbIE MPUHLUMMLI BbiOOpa M NPUMEHEHUS
CpeacTB N3MepeHUst 4nst KOHTPOISi TOYHOCTU U Ka4eCTBa KOHKPETHLIX 311IEMEHTOB COMNPSKEHNIA.

PackpbITb OCHOBHbIE MOMNOXEHUS U NMPUHLMMNBI NPUMEHEHUS CEPTUCDMKALIMM, €€ OCHOBHbIE LIENN U 0OBEKTDI, MOKa3aTb
ponb cepTUMKaumMm B MOBbLILLEHMM Ka4eCcTBa NpoayKumm; n3yuntb popmbl NOATBEPXKAEHUST COOTBETCTBUS, CXEMbI U CUCTEMBI
cepTudumkaLum, ycrioBnst OCyLLIECTBIEHNS, NpaBuia 1 Nopsiaok NpoBedeHns cepTudmrkaunm; paccMoTpeTb PyHKLMM OpraHoB
no cepTudmKauumn 1 ncnbiTaTenbHbIX NabopaTopui.

1.3 Tpeb6oBaHuA K NnpeaBapuUTENIbLHON NOANOTOBKE 00y4aloLerocs:

MpeaBapuTenbHas NOAroToBKa npegnonaraeT co3gaHMe OCHOBbI AN (DOPMUPOBAHNS KOMMNETEHLMI, YKa3aHHbIX B M.
2, NP1 N3y4eHUN OUCLIUMNIIUH:

duanka

MatepuanoBsegeHue

MHxxeHepHas rpaduka

TexHONornst KOHCTPYKUMOHHBIX MaTepuanos

[deTtanu mawuH

2 KOMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

OlK-5: CnocobeH paboTaTb C HOPMAaTUBHO-TEXHUYECKOWN JOKYMEHTaLuen, cCBA3aHHOM ¢ npocdeccruoHanbLHomn
AeATeNnbHOCTbLI, C y4eTOM CTaHAAPTOB, HOPM U NpaBun;

3HaTb: npasuna n ycrioBusa BbINOJTHEHNA pa60T npun npoeegeHn KOHTPOJ1A COOTBETCTBUA pa3paGaTblBaeMbIX NPOEKTOB U
TEXHUYECKOMN AOKYyMEeHTauun ctaHgapTam, TeEXHUYECKUM yCIioBUAM U JpyrmM HOPpMaTUBHLIM OOKYMEHTaM

YMeTb: BbINOMHATL paGoTbl B 06nactM Hay4YHO-TEXHUYECKON [AEATENbHOCTM MO MPUMEHEHWI0 METOAOB CTaHAapTHLIX
UCMbITAHU MaTepuanos U roTOBbIX M3AENuiA, TEXHWYECKON MOATOTOBKE K CepTUdMKALMM TEXHUYECKUX CPendcTB, CUCTEM,
npoueccos, 060pyfoBaHUS U MaTepuanos

BnapeTb: HaBblkamu nposegeHnA |/|3M9peH|/||7| npu npoeeneHun UCnbITaHUN No onpeaneneHuo CBOWCTB ncnosb3dyemMbiX
MaTepunasnoB U TOTOBbIX nsgenun

OlNK-11: CnocobeH NpUMeHsITb MeToAbl KOHTPOSA KauecTBa TeXHONOrMYeCcKUX MaluuH U 060pyaAoBaHusl, NPOBOAUTL
aHanu3 NPUYUH HapyLlueHu nx paboTocnoco6HOCTU M paspabaTbiBaTb MepPoONpPUATUS NO UX NpeayNpPeXaeHUIo;

3HaTb: MeToabI KOHTPOJ1A Ka4ecTBa nsgenun, yCTpOl‘/‘ICTBOY OCHOBHbI€ XapaKTepUCTUKN 1 npuHUmn OencTams Pa3NU4YHbIX rpynn
N3MEPUTEIIbHbIX MHCTPYMEHTOB; OCHOBHbIE NpaBuna Bbl60pa cpeacte VISMGDGHVIVI AnaA KOHTpPOoJA TOYHOCTU 3N1€MEHTOB MalUuH
npu unx M3rotToBlieHUN; OCHOBbl Teopun pacyeTta TOYHOCTU KMHEMAaTUYECKUX U pa3MepHbIX uenen npn npoekTtnposaHnn
TEeXHOJ10r’m4yeckoro o6opy,qosaH|/|ﬂ

YMeTb: opraHnsoBaTtb MeTporsiormdeckoe obecrneyeHne TEXHONOMMYECKNX MPOLECCOB M3rOTOBMEHNS MaLLVH C UCMOfb30BaHNEM
TUNOBbLIX METOAOB KOHTPONS1 KAa4ecTBa M3Aenui; BblbnupaTb OonTUMarnbHble HOPMbl TOYHOCTM (OOMYCKW, KBanuTEeThbl, KNacchl,
cTeneHn, npegerbHble OTKIMOHEHWS) Ha OCHOBHblE NMapaMeTpbl 3fieMeHTOB MawwH no ctaHgaptam cuctem OHB wn ECAOIM,
NPUMEHSTb TEOPUIO pa3MepHbIX Lienen ans pacyeTta AOMYCKOB COCTABMAOLLMX pa3MepPOB y3NoBOM COOPKM MaLLMH

BnapeTb: HaBbikamu I'IpOCbeCCI/IOHaJ'IbHOVI AeATeNbHOCTU Npu Bbl60pe N uncnonb3oBaHMN U3MepUTEsibHbIX CpeancTtB Ansa
KOHTPOINA pasfinyHbIX Jetanen uU X 3NEeMEHTOB B XOA4e TeXHOMOrmyeckoro npouecca MU3rotToBsrieHNA MalluHbl; HaBblKaMu
pacyeTa Tpe6yeMb|x napameTpoB U HOPM TOYHOCTU NO CTaHAAPTHbIM MEeTOoOAUKaM 1 CrpaBO4YHbIM OaHHbIM; HaBblKaMW pacyeTa
A0MnyCKOB pa3MepoB, BXOOALNMX B pa3MepHblie Lenun, Nnpu npoekTMpoBaHUN 3N1IEMEHTOB TEXHOJ10M’M4YECKOro O60py,D,OBaHVIﬂ

3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

HaumeHoBaHve 1 coaepxaHune pasnernos, t« go ‘:fl KoHTtakTHas pabota | CP NHHoBaU.




TEM U y4eOHbIX 3aHATUIA

Jlek.
(vacenl)

Mp.
(4achb)

J1ab.
(vacenl)

(vachbl)

copmbl
3aHATUN

Pasgen 1. OcHOBbI CTaHAApTM3aLMK

Tema 1. OCHOBHbIE NOHATUA U oNpeaeneHus
B obnactu ctaHgaptmnsaumm. ObecneyeHne
KayecTBa U3Oenui Kak OCHOBHas LieNb
[eATenbHOCTU NO METPOSIOrnK,
cTaHgapTusauum n ceptudmkauun. Lienn,
3agayv v cepa gesaTenbHOCTH
cTaHgapTusaumn. 3akoHogartenbHas 6asa
cTaHgapTU3auumn N TEXHUYECKOTro
perynmpoBaHusi. Buabl n kateropum
cTaHgapToB. TeXHMYECKNE pernameHThbI.
O6beKTbl U CyObeKTbI CTaHAapTU3auuun.
MexayHapogHas, permoHanbHas u
HauMoHanbHasi CTaHgapTM3auns.
MexxoTpacnesble CUCTEMbI CTaHAAPTOB.
Mopsapok pas3paboTkm CTaHOapTOoB.
MeTogunyeckmne OCHOBbI CTaHO4APTM3aUNN.
MeTogbl cTaHaapTusaumu. Psaabl
npeanoYTUTENbHbIX yucen,
napameTtpuyeckast

cTaHgapTusaums. CtaHgapTusauus B
06nacT MHPOPMALNOHHBIX TEXHOMOMUNA.
MpakTnyeckoe 3aHaTHE. N3yveHne
OocHoBononarawwmx ctaHgaptos ECUIT.
CtangapT Ha HopMmarbHble NIMHENHbIE
pasmepbl.

Tema 2. OCHOBHbIE HOPMBbI
B3ammo3sameHsiemocTn OHB 1 eannHas
cucTema gonyckoB v nocagok ECIIM.
B3anmosameHsieMoCTb U MeTO/bl ee
obecneyveHuns. CTaHgapTM3aums Kak
HopmaTuBHas 6a3a B3aMMO3aMEeHSEMOCTH.
HopmanbHble NYHeHbIe pa3mepbl.
HopmanbHas Temnepatypa namepeHust.
Honyck, none gonycka, eanHuLa gonycka,
KBanuMTeTbl TOMHOCTU. Psiabl AonyckoB u
MHTepBarbl pa3amepoB. [oHsaTMe 0
coeanHeHusaX 1 nocagkax. pynnbl nocagok.
3asopbl u HaTaru. MpegnoyTuTenebHbIE NOMs
ponyckoB. PacyeT u BbIbop nocagok.
O603Ha4YeHNs1 4ONMYCKOB 1 Nocagok Ha
yepTexax.

nn
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Tema 3. HopmupoBaHue nokasaTtenemn
TOYHOCTU N3AENUA B TEXHUKE.
B3avmo3ameHsieMOoCTb rnagkmx
uunuHapudeckux getanen. HopmmposaHue
OTKIMOHEHUI (POPMbI U PacONOXeHUs
NOBEPXHOCTEMN, BOSTHUCTOCTU U
wepoxoBaTocTn. OB6o3HAYEHUS Ha YepTexax.
B3anmo3sameHAeMOoCTb KOHUYECKMX U
YrNoBbIX coeguMHeHui. [lonyckn n nocagku B
COeANHEHMUAX C MOALUUMHUKAMM KavyeHUs.
B3avmosameHsieMocTb pe3bboBbIX,
LUMOHOYHbIX W LUNULEBbLIX COEAUHEHU.
HopmupoBaHue ToYHOCTH 3yByaThIX U
YepBAYHbIX Nepenay. PacueT gonyckos
pasMepoB, BXOASALWUNX B pa3MepHbIe Lienw.
MeToabl MakCMMyMa-MUHUMYMa U TEOPETUKO
-BEPOSITHOCTHbLIN, NpAMasi u obpaTHas
3agayn. CenektmnBHasa cbopka. Metoapl
MPUWUIroOHKN 1 perynmpoBkn. PacyeT To4HOCTH
KMHEMaTUYeCcKux Lenen.

12

nn




WUtoro B cemecTpe (Ha kypce ansa 3A0)

32

KoHcyrnbTaumm 1 npoMexyToyHas atTectaumst
- HeT

Pasgen 2. OcHOBbI MeTponorum

Tema 4. OcHOBHble NOHATUSA B 06nacTu
meTponoruun. Ponb nsmepenuii. Llenu, sagauu
W NpUHLMNbI MeTposnorum. CocTaBHble YacTu
mMeTpornorun. 3akoHoaartenbHasa 6asa
meTpornorun. O6beKTbl U CyObeKThl
meTponorun. KMamepsieMble BENUYMHBI,
NOHATUSA pasMepa 1 pasmMepHOCTU.
Knaccudmkaums omsmyecknx BeSIMYNH K
eOuHUL UX n3mepeHust. MexxayHapogHas
cuctema egunHnL, pmsmyecknx sennyumH CU.
Cunctema BoCnpon3BedeHns eauMHNL
PU3NYECKUX BEMUYNH. DTanOHbl OCHOBHbIX
hu3ndeckmx BennymH. Bugpl n meToabl
n3MepeHui. IamepeHust u KOHTpOrb:
NOHATUSA, BUAbI.

MpakTnyeckoe 3aHsaTue. Pabota c
Tabnuuamu JonyckoB M nocagok. Pacuet
npegernbHbIX pa3MepoB, 3a30POB M HATAIOB.
JlabopaTopHas pabota. KoHTponb TOYHOCTH
JeTanen yHuBepcanbHbIMY cpeacTBaMmu
N3MepEHNN.

Tema 5. Cpeacrtea v MeTOAbI MU3BMEPEHUN.
MeTponoruyeckne xapakTepucTuku u
nokasaTenu cpefcTB U3MEPEHU.
NamepuTtenbHble curHansl. IamepuTenbHble
wKanbl. lNMorpewwHoCcTn namepeHni, nx
Knaccudukaumsa 1 NpUYMHLI BO3HUKHOBEHMUS.
MeToguka BbINONHEHUSA U3MEPEHUI
Kputepum kadyectsa namepeHun.
HeonpenenéHHOCTb pe3ynbTaToB N3MepeHui
lMoaroToBka M BbINOMHEHUE U3MEPUTENBHOMO
akcnepumeHTa. OnpefeneHne Konn4yecTea
namepeHnin. ObpaboTka pesynbTaToB
HabnIOOEHUIA N OLLEHMBAHWE NOrPeLLIHOCTEN
namepeHunin. MicknioyeHne npoMmaxos.
MpakTnyeckasa pabota. Bbibop n pacuet
napameTpoB OTKNOHEHWI (POPMbI U
pacnonoXeHusi NOBEPXHOCTEN.
JlabopaTopHas paboTta. KOHTpOb OCHOBHbIX
napameTpoB METPUYECKON pe3blbl.

16
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nn

Tema 6. N'ocygapcTBeHHast cuctema
obecneyveHus eguHcTBa usmepexui (FCN).
Bbibop namepuTenbHbIX CPeAcTB Mo
[OMyCTMMOWN MOTrPELLHOCTU U3MEPEHMUS.
Mepbl. OTanoHbl eguHUl, BeNunymH. MNMepegava
nHdopmaumm o paamepax eanHuL,. MNMoeepka
1 KanmbpoBka cpeacTB N3MepeHNUs,
noBepoYyHble cxeMbl. MeTponornyeckoe
obecneyeHne Npon3BOACTBA.
ocynapcTBeHHas MeTporormdeckas cnyxba
P®. 3akoH P® 06 obecnevyeHumn egmHcTBa
namepeHuin. pynnsl cpeacTs U3MepeHnin.
YHuBepcanbHble CA. Kannbpbl 1 WwabnoHbl.
OnTunyeckne, NHeBMaTUYeCKMe n
anekTpuyeckue npmodopsbl. Cneumduka
PUINKO-XUMUYECKNX UMEPEHUIA.

Pasgen 3. OcHoBbI cepTudmkaLmm, oLeHKa u
NnoaTBEpPXXAEeHNe COOTBETCTBUSA

0,5

17

nn




Tema 7. OCHOBHbIE NOHATUSA O
cepTudukaumm, ee Lienu, 3agadum un
npvHuMnel. OpraHbl No cepTudurKaumnm n
ucnbiTatenbHble nabopatopun, nx
akkpeguTauus. Kayectso npogykumm un
3awumTta notpebutenen. Ponb ceptudukauum 1
B MOBLILLIEHUW KayecTBa Npoaykuuun. Ayaut
kayecTtBa. Buapl 1 popmbl OLEHKM 1
noaTBepxaeHust cootTBeTcTBusS. OOBLEKTHI U
CyOBEKTLI (YH4aCTHUKN) cepTudukaumm.
OpraHbl N0 cepTnduKaummn n ncnbiTatenbHble
nabopartopuu, ux akkpeauTaums.

18
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Tema 8. NMpaBuna n nopsiAok NpoBeaeHus
cepTudmrKaLmMm NpoayKUUnM 1 yCnyr.
Ob6sasatenbHas 1 gob6poBonbHas
ceptudumkaumnsa. Cxembl 1 CUCTEMBI
ceptudukaumn. Ceptudmkaumsa cuctem
kauyecTtBa. KoHTpoOnb KavyecTBa, ero MecTo B
oLeHke cooTBeTcTBUA. CepTudmkar
COOTBETCTBUS, 3HAKN COOTBETCTBUS.
3akoHogaTenbHas U HopmaTuBHas 6asa
cepTuduKkaLmm.

0,5

18
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WUtoro B cemecTpe (Ha kypce ansa 3A0) 4 4 4

87

KoHcyrnbTaumm 1 npoMexyToyHas atTectaums

(Ok3ameH) 2,5

6,5

Bcero koHTakTHas pab6ora n CP no

AUCLMMNIMHE 18,5

125,5

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUU

5.1 OnucaHue nokasarteneun, KpUTepmeB U CUCTEMbI OLLeHUBAHUA pe3ynbTaToB 00y4eHus
5.1.1 NMokasaTtenu oueHMBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHUBaHNsA pe3ynbTaToB 0byYeHus
KOMMEeTEeHLUnn cpencrtea
W3anaraet uenu, 3agaun u cepy gesTenbHOCTU cTaHaapTu3aummn.
3aKkoHogaTenbHyo 6a3y cTaHaapTU3aunm N TEXHUYECKOTO Bonpocbl ans yctHoro
perynupoBaHus. [epeuncnsieT Buabl u Kateropum CTaH4apToB. cobecenoBaHus
Or1K-5 TEXHUYECKME perfameHTbl, 00bEKTbI 1 CyOBLEKTBI CTaHAAPTU3aLUN..
MpaKkTMKO-OpPNEHTNPOBAHHLIE
MoabupaeT onTManbHble METOAbLI, CPEACTBA U TEXHOMNOTMN UCTIbITAHWNIA 3agaun
MaTtepuarnoB 1 y3fioB TEXHOMNOMMYECKNX MaLUuH
MprMMeHseT HOPMATUBHO-TEXHUYECKYHO JOKYMEHTaUuMo Ans Bblibopa
napameTpoB 1 HOPM TOYHOCTM Npu pa3paboTke paboyen JOKyMeHTauUuN.
MponssoanT NpaBurbHbIE pacyeTbl 4OMYCKOB pa3MepoB B pa3MepHbIX
Lensx npu peLeHnn NpoeKTHbIX N MPOBEPOYHbIX 3a4au.
MoBecTBYeET O KNaccudukaumm BULOB KOHTPOIS, BUALI CPEACTB
n3mepeHuii: obpasuoBble 1 paboune; Mepbl, U3MepUTESNbHbIE
npeobpasoBaTtenu, namepuTenbHble Npubopsl 1 ap. Bonpoch! N5 YCTHOTO
. cobecepoBaHus
ONK-11 BblbupaeT onTMMarbHble CPeACcTBa U3MEPEHWIA U METOAbl KOHTPONS

KayecTBa uM3genui ons obecneyeHms Ux N3roToBrieHUs

[leMOHCTpUpPYET yMENOEe UCMNONb30BaHME YHUBEPCAlbHbBIX CPEACTB
n3mMepeHui, NpaBuIibHO NPUMEHAEeT METOAMKY KOHTPOSIS KayecTBa
m3genumn

MpaKT1KO-OpUEHTUPOBAaHHbIE
3agaun

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

Lkana oueHuBaHus

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMNETEHLIMI

YcTHoe cobecenoBaHme |

MucbmMeHHas paboTa




MonHbIN, NcdYepnbiBaOLWUN OTBET, SSBHO
[EeMOHCTpUpYoLLMIA rnybokoe NoHMMaHue
npeameTa 1 LUMPOKYL0 apyanumio B
oueHnBaeMor obnacTtu, ymeHue
MCnonb3oBaTbh TEOPETUYECKME 3HAHUS NS
peLLeHns NpaKkTUYecKnx 3aaau.

5 (oTnn4yHO)

OTBET NOSHLIN U NPaBUIbHBIN,
OCHOBaHHbLIN Ha NpopaboTke Bcex
006sa3aTenbHbIX UICTOMHUKOB MHOpMaLU.
Mpun oTBETE AONYLLEHBLI HECYLLECTBEHHbIE
OLUMOKM, KOTOPbIE YTOYHSOTCS TOMbKO B
npoecce cobecenoBaHus.

4 (xopoLlo)

3 (yRoBNeTBOpUTENLHO)

OTBET HEMOMHbIN, OCHOBAHHbIN TONLKO Ha
NEKLMOHHbIX MaTepuanax. [MpucyTcTBytoT
CYLLIECTBEHHbIE OLWMOKN unn npobenbl B
3HaHWSIX MO HEKOTOPbIM TeMaM. [Npwu
NOHMMaHWKM CYLLHOCTM NpeameTa B Lenom —
CYLLIECTBEHHbIE OLIMBKK uUnun npobensl B
3HaHUSAX Cpasy Mo HECKOSbKUM TeMaM,
He3HaHue (nyTaHuua) BaXkHbIX TEPMUHOB.

2 (HeygoBneTBOPUTENBHO)

Hecnoco6HocTb 0TBETUTL Ha Bomnpoc 6e3
rnoMoLLM ak3ameHaTopa. HesHaHune
3HAUYUTENbHOW YacTW NPUHUMMIMANBHO
Ba)KHbIX 31IEMEHTOB AUCLMMIUHDI.
MHorouncneHHble rpyoble ownbKu.
MonbiTKa CNMCcbIBAHUS, UCMOMb30BaHS
Hepa3speLLeHHbIX TEXHUYECKUX YCTPONCTB
W NONb30BaHMS NOACKA3KOW ApYroro
yernoBeka (BHe 3aBUCUMOCTU OT
YCMNELHOCTUN TaKoW NonbITKN).

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA U UHble MaTepuarnbl, HeO6XxoAUMble AN OLEeHKU 3HAHUW, YMEHUMN,
HaBbIKOB U (UNN) oNbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | ®dopmMynMpoBKU BONPOCOB

Kypc 2

O6uias Lenb 1 NpuHUMNbLI cTaHaapTusaumun. Cdepa aeaTensHOCTU U 06beKThbl cTaHaapTU3aLum.

2 O6Lwas uenb 1 NpuHUMNbLI cTaHaapTmaummn. Cdepa geaTenbHOCTM U 06BbEKTblI CTaHAaPTU3aLNK.

3 Kateropuu n Bugbl cTaHAapToB 1 ApYrmx HOpMaTUBHBIX JOKYMEHTOB. [NpaBuna nx o603HavyeHus.
Psiapl npeanovTUTENbHBIX YACEN Y HOpMarbHbIE NINHEVHbIE pa3Mepbl, MPUHLUMMBI X MOCTPOEHNS Y

4 ncnonb3oBaHus. NpumeHeHne NnpyMHUMNa NpeanoYTUTENbHOCTU ANS NOCTPOEHWS PAAOB 3HAYEHUN
reoMeTpu4eCcKux napameTpoB U3aenui

5 MeToapl u dhopmbl cTaHAapTU3aUMK. YHuprKaums, cuMnnmdmrkaums, TMnM3auusi, arperatupoBaHume.

6 MoHATME B3auMO3aMeHsieMOCTU 1 ee BuAbl. B3anmo3ameHsemMoCcTb Mo reoMeTpuyeckMM napamMeTpam,
hyHKLMOHanbHas B3ammosameHsemMocTb. MeToabl obecneyeHusi B3avMo3aMeHSIeMOCTH

7 MpuHUKMNbI nocTpoeHus cuctemsl gonyckos UCO. Pagel noner gonyckos. [peanoytntensHble Nonst JOMYyCKOB.
[nana3soHbl U HTEpBarbl pa3MepoB

8 MpyMeHeHne eanHMLBI JonycKa AN NOCTPOEHWS CUCTEMbI KBanuTeToB To4HOCTU. OB03HaYeHne KBanMTeToB 1
obnacTtu ux npuMeHeHus

9 Conpsiraemble 1 HeconpsiraeMble pa3mepbl (MoBepXHOCTH). MNOHATUS 0 coeanHEHNSIX U Mocaakax. Tunbl
nocagok

10 MpumeHeHne nocagok B cucteme oteepctus (CA) n B cucteme Bana (CB)

1 B3anmo3ameHaeMocTb No dpopme noBepxHocTei. [pumMepbl YyCNoBHbIX 0603HaYeHWI NpeaenbHbIX OTKIOHEHUN
OpMbI MOBEPXHOCTEN Ha YepTexax

12 B3anmo3amMeHseMOCTb MO pacrnonoXeHno NoBepxXHOCTeN. [Npumepbl YCNoBHBIX 00603HaYeHU NpeaenbHbIX
OTKITOHEHWI PaCMONOXEeHWs NOBEPXHOCTEN Ha YepTexax

13 HopmunpoBaHue LwepoxoBaTocTy noBepxHocTel. MNpaBuna Beibopa napameTpoB LLEPOXOBaTOCTH
NOBEPXHOCTEN 1 0603HAYEHMS LLIEPOXOBATOCTN HA YepTexax.

14 BonHucTOoCTb NOBEPXHOCTM AeTarnen, ee HopMUMpyemble napameTpbl

15 Honycku 1 nocagkn getanen B COEAMHEHMUAX C NOALLUMMHMUKAMU KaYeHMs.

16 Honycku n nocagku pe3pboBbIX coeanHeHnn. HopMrpoBaHne TOYHOCTM pe3bb0BbIX COeaUHEHN,
0603Ha4YeHne TO4YHOCTM pe3bb Ha YepTexax

17 HopMunpoBaHne TOYHOCTM LUMOHOYHbBIX W WANLEBLIX coeanHeHnA. OBo3HaYeHNs X TOYHOCTM Ha  YepTexax




18 ,D,OI'IyCKVI M nocagkum ansa 3y6‘-iaTbIX Konec u nepenav. O603Ha4YeHne Nx TOYHOCTN Ha vyepTexax.

Paameprle uenun: nx onpegerieHmne, HasHa4eHne n obnactu NPUMEHEeHUA. MeToabl peweHna pasMepHbIX

19 N
uenen

20 JInHelHble, NNockue, NPOCTPAHCTBEHHbIE U YINOBblE pasMepHble Lenu. MeToabl peLleHnst pasmepHbIX Lienemn

Kypc 3

21 M3mepuTenbHble LWKanbl: LKana MHTepBaroB U LwKana OTHOLIEHWI, YCMNOBHbIE LUKarbl, METPUYECKNE
(cbnaunyeckme wkanbl). OcOOEHHOCTU UX NOCTPOEHMUS, MPUMEPDLI MPUMEHEHNS

29 MexayHapoaHas cuctema eamHnl nsmyecknx BenuynH. OCHOBHbIE U OOMONHUTENbHbIE €OUHULBI CUCTEMBI
CW, nx onpeaeneHns, pasmepHOCTU, HAUMEHOBaHUs, 0603Ha4eHus. KpaTHble 1 JONbHbIE ANHULI.

23 Mepbl OU3MYECKUX BENNYUH. DTaNOHbl eANHUL U3MEPEHUST; Nepeada pa3MepoB OT 3TANOHOB K paboynm

cpeacrteam M3MepeHVIl7I. KoHueBble Mepbl OJINHbI.

N3amepeHus u koHTponb. Knaccudukaums BuOoB KOHTPONS (N0 BO3MOXHOCTU MCNOMb30BaHWSA NpoayKLUMn
24 nocne KOHTPOns, No pacnpeaeneHnto BO BpeMeHu, No cTagum TeXHOMNOrMYecKoro npotecca, no o6bLekTy
KOHTpOns v ap.)

Buabl cpeacTs nsmepeHuit: obpasuosbie 1 paboune; Mepbl, U3MepuTerbHbIe NpeobpasoBaTeny,

25
namepuTenbHble NpuGops! 1 Ap.

26 OcHoBHbIe MeTpOrorMyeckme nokasaTenu U MeTpPornorMyeckne xapakTepucTkM cpeacTs nsmepeHmnin. Knaccei
TOYHOCTU CPEACTB U3MEepPeHUi

o7 Ycnosus npoBeAeHnst M3MepeHuid, HoOMUHarbHble, HopMarbHble U paboure 3HadeHus ycnosuii CTaHgapTHas
TeMnepaTypa KoHTpons. PacyeT TemnepaTtypHOl NOrpeLLuHOCT U3MepeHuit

8 Knaccudmkaumst norpelHocTen NamMmepeHuit: OCHOBHbIE 1 OOMOMHUTESNbHbIE, aBCONOTHLIE, OTHOCUTESbHbIE U

npmBegeHHble, ctTaTu4yeckme n guHammn4veckme

CuctemaTnyeckne 1 criyyaiHble NorpelHoCTU U3MepeHUit. MpuyrHbI BO3HUKHOBEHWS NMOMPELLUHOCTEN.
29 Kputepun kauectsa U3MepeHuit: TOYHOCTb, JOCTOBEPHOCTb, MPABUIBHOCTb, CXOAUMOCTbL, BOCNPOM3BOAUMOCTb.
MpuMepb! UX OLEHKM

30 MoBepka cpencTB namepeHuin. Metoabl MOBEPKN, MOBEPOYHBLIE CXEMbI

CyLHOCTb KanmbpoBkM nameputenbHbIX cpeacTB. O6bekTbl U CyOBbEeKTbl KanmbpoBkM. CxeMbl KanubpoBKU.

31
OpraHbl Mo cepTUdMKaLmMK, UchbiTaTenbHble NabopaTopum, nx akkpeauTauus. LieHTpbl cepTudmkaumm

Knaccudmkaums v kpatkasi XxapakTepucTuka rpynn CpeacTs usmepeHuii. Mprumepbl NPUMEHEHUSI KOHKPETHBIX

32
n3mMepuTenbHbIX NPMBOPOB B TEXHUKE

33 Bbl60p YHUBepcCanbHbIX USMepUTerbHbIX CpeacTB No p,onycmmoﬂ NorpeLHoCTn namMmepeHna

yHVIBepC&J'IbeIVI VI3MepVITeJ'IbeIl7I WHCTPYMEHT. LUTAHIreHUNPKYIn, MMKPOMETPbI, MHOUKaTOPbI. HasHaueHue,

34 M
YCTPOUCTBO, TOYHOCTb U3MepeHua, npasuia NCNoJib30BaHUA

35 CneumanbHble n3mepuTtenbHble cpeacTea: KaJ'IVI6pr AnA KOHTpOonA OTBepCTVIVI, Ha3Ha4YeHne, KOHCTPYKTUBHOE
NCnoJiHeHne, pacnonoxeHune noneu A0nyCKOB, UCNOJTHUTEJ1bHbIE pa3Mepbl

36 CneumanbHble n3mepuTenbHble cpeacTsa: KaJ'II/I6pr n KOHTpKaJ'II/I6pr Ana KOHTPOsA BanoB: Ha3Ha4veHue,

KOHCTPYKTMBHOE UCMOJTHEHWE, pacnofioxXeHune nonen [AO0nyckKoB, NCNOJTHUTENbHbIe pa3Mepbl

37 MeToabl U TEXHUYECKME CPEACTBA U3MEPEHNS (KOHTPOS) LUEPOXOBATOCTU NMOBEPXHOCTH

CepTudmKaums NpOMbILLINEHHON NPOAYKLMWU, TOBAPOB U YCINYT: OCHOBHbIE MOHATUSA, Lenu U NpuHUMnbl. Ponb

38 CepTVICbVIKaLWIVI B 0b6ecneyeHmn kavecTea npoaykuun.

39 MpaBuna n nopsgok npoBeaeHns cepTudmrkaumm NpoayKunm

40 <Dopr| noaTeepXxaeHma cooTBeTCTBUA. CepTMCbMKaT COOTBETCTBUA, 3HAKMN COOTBETCTBUA

41 Ob6sa3aTenbHas n gobposonbHasa cepTudUkaums. Y4acTHUKM cepTmudmkaumm

42 MpaBnna 3anonHeHna cepTudukaTa CoOTBETCTBUSA; 3aLLmMTa KONUM cepTudurkaTa oT nogaenok

43 OpraHbl No cepTudmKaumy, UcnbiTaTenbHble Nabopatopun, Ux akkpeamtaums. LieHTpbl cepTudmnkaumm

44 OCHOBHbIE NOHATUA U onpenenexHna B obnactn MeTponorun. Bugpl MeTponorum

5.2.2 TunoBble TeCTOBbIEe 3a4aHus
He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHuUA (3agaym, Kenchbl)
TrvnoBble NPaKTUKO-OPUEHTMPOBaHHbIE 3a4aHus NpeacTaBneHbl B [MpunoxeHun
5.3 MeToanyeckue matepuansl, onpegensiowme npouenypbl OLeHUBaHUA 3HaHUW, YMEHUWN, BNnageHun (HaBbIKOB
1 (MNK) NpPaKkTU4YEeCKOro onbiTa JeATeNIbHOCTH)

5.3.1 Ycnosus gonycka oby4yalowerocs K NpoOMeXXyTOYHOM aTTecTauum m nopsaaok NMKBunaaLmm akageMm4yeckom
3a0/MKEeHHOCTH

lMpoBeaeHve NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IMYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm nNo AucuUnsIMHe

YcTHas MucbmeHHas + KomMnbloTepHOE TECTMPOBaHNE + NHas




5.3.3 Ocob6eHHOCTHM NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE

B TeueHune cemecTpa BbINOMHAKTCS KOHTPOMbHbIE PaboThI

MToroBasi oLieHKa 3a 3K3aMeH CKraablBaeTCcs U3 NMMCbMEHHOW YacTy - pelleHns 3agaydm U YacTu B Buae
KOMMbIOTEPHOro TeCTpoBaHus. KoMmnbloTepHoe TecTMpoBaHue ocyliecTBrnisieTca Ha nnatcdopme Onlinetestpad. Bpewms
Ons pelweHns 3agaym - 4o 20 MUHYT, BPEMSA Ha OTBETbI KOMMbIOTEPHOTO TeCcTMpoBaHus - 30 MUHYT. NMpun pelieHnn 3agav
MO>XHO MOJ1b30BaTbCA COOTBETCTBYIOLLMMM CMPABOYHUKAMN U CTaH4apTaMu.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YyebHasa nutepartypa

ABTOp

3arnasue

M3patenbcTBO

| oo nspaHua |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

Apxunos, A. B., OcHoBbI CTaHOapTU3aumu, http://www.iprbooksh

BepHosckui, KO. H., MeTporornm n op.ru/74900.html

3ekyHoB, A. T, cepTudurkaumnm

3y6kos, tO. ., .

MuwmH, B. M., Mockesa: FOHUTU-O0AHA 2017

Hosukos, B. A.,

MaHos, B. .,

MwuwwuHa, B. M.

datocTos, A. A., MeTponorus. M B N http://www.iprbooksh

lNypees, . M., CranpgapTtusauus. OCKBal’/l onoraa: Vikdppa 2020 0p.ru/98423.html

pywmH, B. H. CepTtudmkaumsa. Kayectso ~VIrKkeHepuA

CemeHos, U. B. MeTpornorus, Mockea: Poccunckuii https://www.iprbooks
cTaHgapTusaums n YHUBEPCUTET TpaHcnopTa 2021 hop.ru/115857.html
cepTudmkaums (MUANT)

6.1.2 lononHuTenbLHaaA y4yebHas nutepaTypa

Cokonos B. . MeTtponorus. NoBepka n http://publish.sutd.ru/
KannbpoBka yHMBepcanbHbIX . tp_ext_inf_publish.ph
CpencTB U3MEpPEHUI Cre.: CrerynTa 2019 p?id=2019194

Cokonos B. . MeTponorus, http://publish.sutd.ru/
cTaHgapTusauus n cne.: cnieryntg 2019 tp_ext_inf_publish.ph
cepTudmkaums p?id=201935

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

1. MudopmaumoHHo-npasoBow noptan FTAPAHT [OnekTpoHHbIv pecypc]. URL:http:// www.garant.ru.

2. KomnbloTepHas cnpaBovHo-npaBoBas cuctema KoHcynbTaHT lNnoc [OneKTpoHHbI pecypc).
URL:http://www.consultant.ru.

3. MopTtan ans odwuumansHOro onybnukoBaHns ctaHaapToB PefepanbHOro areHTCTBa No TEXHUYECKOMY
perynupoBaHuio n meTporiorum [OnekTpoHHbin pecypc]. URL: http://standard.gost.ru/wps/portal/

4. OneKkTpoHHO-0MbnnoTeyHas cucteMa IPRbooks[3nekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 NMepeyveHb NULEH3MOHHOro U CBOGOAHO pacnpPoCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

1. CtaHgapTHO obopynoBaHHas nabopatopus MeTponorMm Ha 15 mecT.

AyauTopus OcHalleHune

MynbTumMeauiiHoe 06opyaoBaHue, KOMMbIOTEPHAs TEXHUKA C BO3MOXHOCTBIO MOAKMIOYEHUS K
cetn «MHTepHEeT» 1 obecneveHnem AOCTyMNa B SMEKTPOHHYO MHGOPMaLMOHHO-
obpasoBaTenbHyto cpeay

KoMnbloTepHbIN Knacc

JlekunoHHas
ayauTopus

My]’leVIMe,D.VIIZHOG o6opy,qosaH|/|e, cneumnanmsanpoBaHHada mebenb, gocka

CneumnanuavipoBaHHas mebenb, Aocka

YyebHasa aygutopusi




MpunoxeHue

pabo4ert nporpamMmmbl AUCLUMITUHBI MeTponorus, ctaHgapTusaums u ceptudukaums
Nno HanpasleHUIO NOAroTOBKM 15.03.02 TexHonornyeckne maluvHbl 1 obopyagosaHune
HanmeHoBaHue Ol (npoduns) KoMnboTEpHbIN NHXUHUPUHT NudToBOro obopyaosaHus

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHLIE 3afaHus (3a4ayumn, KEUChl)

YcnoBumst TUNOBbIX NPaKTUKO-OPUEHTMPOBAHHbIX 3adaHuii (3agay, KecoB)

B cmpykmype mexdyHapoOHOU opeaHusauyuu no cmaHdapmusayuu umeemcsi komumem [1JT1AKO.
lMoacHUTe yHKUMM 3TOro KOMUTETA.

Ha  mawuHocmpoumenbHoM  npedrnpusmuu  npogodumcsi  paboma N0  yCMaHOBJ/IEHUI
napamMempu4yecKkoeo psida yrnakosKu.

YKaXnTe Kakom MeTon CTaH4apTu3auum MOXeT OblTb MPUMMEHEH C Lenbl YCTAHOBIEHWst U oTbopa
NONOXUTENbHbIX OOBLEKTOB, LienecoobpasHbiXx ANs AanbHEWWero npov3BOACTBA W MPUMEHEHUS B
napameTpuyecKkom psige..

Mo npednoxeHHOMY ornucaHuto ornpedesrume mMemood obecredyeHuUs: MOYHOCMU 3aMbIKarou,eeo 38eHa:
JTOT MeToA NpegycMaTpuBaeT fopaboTKy OTAENbHBIX AeTanel, KOTopble BbIMOSHAIOTCA C 3apaHee
npesycMOTPEHHbBIM NPUNYCKOM Ha AopaboTky. MeToa oTnnyaeTcst 4OCTaTOYHO BbICOKOW TPYAOEMKOCTHIO
npoecca (cbopka, onpegenenune pasmepa ang AopaboTku, NpUroHkKa 1 NoBTopHas coopka).
[OCTOMHCTBOM 3TOrO peLleHuUs BRSIETCS NPOCTOTa KOHCTPYKLMM, B pa3MEPHYIO LieMNb KOTOPOW BBOAAT
cneumansHo gopabaTbiBaeMble AeTanu, KOTOpblE UMEHT MPOCTENLLYI0 POPMY, TEXHONOMMYHbI B COOpKE 1
MPUFOHKE.

lMpedcmasbme cmaHdapmHoe obo3HaydeHue Wuyegozo eana 0ns credyrueao ycriosus:
LEHTPUPOBaHWE BbINOSIHEHO MO BHYTPEHHEMY ANAMETPY d, YACNO LWNMUEB - 8, BHYTPEHHUIA anameTp 36
MM 1 nocagka no atomy avametpy H7/e8; HapyxHbin anameTp 40 MM 1 nocagka no aToMmy guvameTpy
H12/a11; wnpuHa wnuues 7 MM 1 nocagka no pasmepy D9/f8

B mexHu4eckol 0okymeHmauuu npednpusmuli HepedKo ecmpedyaemcsi UCrob308aHUE 8HECUCMEMHbIX
eduHuy. Cywecmeaytom onpedesieHHble npasusna ux nepegoda 8 0CHOBHbIE UsIU MPOU3800HbIE eQUHUUbI.
Ucnonb3ys amu npasuna pewume credyrowyro 3adady:

[asneHuve Bo3gyxa B 3aBOACKOW MHEBMATUYECKON CETU n3MeHsieTcss oT 3 aT 4o 6 at. Belpasute
JaBneHne B eamHnlax cuctemol Cu.

lpu nposedeHuu usmepumeribHOZ0 KcrepumMeHma nompebosanock OKpyanumb pe3yibmamal
usmepeHud.

Monb3ysack npaBuinammn oKpyrieHnin oo uenbix, 3anuwnte pesynbTaTthl cnegylowmnx nsmepenmi: 3478,4
M; 4578,6 m; 5674,54 m; 1234,50 mm; 43210,500 c; 8765,50 kr; 232,5 mm; 450,5 c; 877,5 kr.

Ha npednpusmuu npogsodumcs niaHoeas rnosepka afekmpousmepumeribHbIx rnpubopos.

Heobxoaumo onpepenutb NPUBEAEHHYIO MOrPELHOCTL amnepmeTpa, eCnu ero AnanasoH usmepeHuni ot
-5 A po +5 A, 3HauyeHne nNoBepsieMon OTMETKU LLKarbl paBHO 3 A, a JeNCTBUTENbHOE 3HaYeHne
N3MepsieMon BenmymnHbl —2,98 A.

Ha npednpusmuu comosumcsi gedeHue cucmembi MoOmeep)xOeHuss coomeemcmeus Ha
00bposorbHOL OcHose.
HaszoBute hopmbl M 06BEKTHI NOATBEPXKAEHNSA COOTBETCTBUSA TPeOOBaHMAM Ha JOOPOBOSILHOM OCHOBE

Ha usdenuu unu e2o ynakoske UMeMCcsi MapKUupOBOYHbIEe 3HaKU.

HasoBute o6o3HaueHne, cnyxaulee aAns MHpopMmMpoBaHusa npuobpeTaTenen Takoro nsgenus o
COOTBETCTBMM OObEKTa cepTUdUKaLUN HauMoHanbHOMy CTaHAapTy unn TpeboBaHNsaM, yCTaHOBIEHHbIM
cucTemon aobpoBonbHOM cepTudmkaymm
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