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1. llesan ocBOEHMS AN CIMIIJIMHBI

LenssMu OCBOCHHUS AMCLUIUIMHBI SABJsIETCS (POPMHUPOBAHUE Y O0yUArOIIUXCS ONpEICICH-
Horo OOII (m. 6. O6meit xapakrepuctuku OOII) cocraBa KOMMETEHIMI ISl TTOATOTOBKUA K
npodeCCHOHATLHOMN e TEbHOCTH.

Koa kommnereH-
117001

HaumeHnoBanme
KOMIIEeTEHIMH

PesyabTarsl
OCBOCHUS
JUCHMILTHHBI

COCTaBJIﬂlOIIIl/Ie pe3yJbTaTOB OCBOCHUA ()IeCKpl/IIITOI)I)I

KOMIIeTeHMii)

Kopn

HaunmeHnoBanue

OIIK(Y)-6

CrocoOHOCTBIO
MIPOBOIUTD U
OIICHUBATh pe-
3yJbTaTHI U3-
MEpEHUI

P8

OIIK(Y)-6.31

3HAaTh CYIIHOCTb CTAaHAAPTHU3ALINY, Le-
JIM, IPUHIMIIBL, (QYHKINH, OCHOBHBIC
TOHSTHUS cepTU(UKAIHH.

OIIK(Y)-6.B1

Bnanets HaBbIKaM¥ BEIOOpA YHHUBEP-
CaIbHOTO U3MEPHUTEIHLHOTO CPEICTBA B
3aBUCHMOCTH OT TpeOyeMOi TOUHOCTH
mapaMerpa

OITK(Y)-6.Y1

O060CHOBaHHO BHIOMPATH AOMTYCKH U
MOCAJKH TUIIOBBIX COCIMHCHUH

OIIK(Y)-6.32

3HaTh OCHOBBI TOCYIapCTBEHHOM CHCTE-
MBI CTaHJAPTH3ALNH

OITK(Y)-6.33

3HaTh OCHOBHBIC METOJIBI U CPE/ICTBA
M3MEpEeHUs JINHEHHBIX U YTTIOBBIX BEJIH-
YUH

OIIK(Y)-6.34

3HaTh OCHOBBI CTaH/AAPTU3ALNH B 00JIa-
CTH TEXHOJOTUYECKOM MOATOTOBKH MPO-
W3BOJICTBA

2. MecTto aucunmimubl B ctpykrype OOIT

I[I/ICI_II/IHJ'II/IHB. oTHOCHUTCA K 0Oa3oBoil uactu bioka 1 yqe6H0ro IIJ1aHa O6p330B8.T€J'IBHOI71

IIPOrpaMMBI.

3. [lnanupyembie pe3yJabTaThl 00y4eHUS MO JUCHUILIUHE

ITocne YCHICIITHOT'O OCBOCHUS N CIUIIIINHBI 6yI[YT C(I)OpMI/IpOBaHLI PE3YyJIbTAThL 06y‘leHI/I${I

IlnanupyeMble pe3yJabTaThl 00y4eHHsI 0 TUCIHUTIIHHE Komneren-
Kon HaumeHnoBanue 11076
P/I1 JlomkeH 3HaTh OCHOBHBIE TEPMUHBI U TIOHSTHSI, OCHOBHBIC TTOCTyIaThl MeT- | OIIK(Y)-6
ponoruu. Buel morpenrHocty u3mMepeHuil. Buis cpesicTB n3mMepeHusl.
P2 JlomkeH 3HaTh CYIIHOCTh U cojiepkaHue ctanaapru3anud. Homunanereie u | OIIK(Y)-6
JIEHCTBUTEIIHHBIC PA3MEPHI.
JlomkeH ymMeTh MPUMEHSATh HOPMAaTHUBHBIE JOKYMEHTHI 110 CTaHAAPTH3AIIHNH.
PI3 JomxkeH 3HaTh 1enu ¥ 3a1aun ceprudukanui. OCHOBHBIE TEPMUHBI U T10- OIIK(Y)-6
HaTHA. CyIIHOCTh 00s13aTeNbHOM U 100pOBOJIBHOI cepTrudurannu. @opMel
y4acTus B CUCTEMaXxX CepTU(UKAIIMY U COTJIAIICHUS 110 IPU3HAHUIO.

OHGHOLIHI)IG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMe}I(YTOqHOfI arTeCTauu npeacraB-
JICHBI B KAJICHAAPHOM peﬁTHHr—HJ’IaHe JAUCHUITIIMHBI.

4. CTpyKTYypa U colepkaHHue TUCHUILINHBI

OcHoBHbIC BHbI Y4eOHOMH 1eATeJbHOCTH

Pa3zagenan! 1ucUMIINHBI

Oo0bem

DopMupyeMblid pe-

Bunsbi yueoHoii

3yJbTAT 00y4YeHus Mo AesATeIbHOCTH BpeMeHHU, 4.
JTUCHHILINHE
Pasznen (MmonyJs) 1. MeTpoJiorus. PJI-1 Jlexun 4
Oo0mme cBeieHUsI 0 METPOJIOTHH. [TpakTHueckre 3aHATHS -
CpencrBa usmMepeHmi. JlaGopatopHble 3aHATHUS 6
CamocrosTenpHast paboTta 32
Pasznen (monyJib) 2. OCHOBBI PJ1-2 Jlekuun -




CTAaHAAPTU3ANMHU U B3aUMo3aMe- [TpakTHueckre 3aHATHS 2
HSIEMOCTH. JlaboparopHsbie 3aHATHS -
CamocrosTenpHas paboTta 32
Pasznen (MmonyJin) 3. OcHOBBI cep- P/I-3 Jlexuun -
TH(PUKALUH. IIpakTHueckue 3aHsITUS -
JlabGoparopHsbie 3aHATHS -
CaMocTosiTenbHas paborta 32

Cojepkanue pa3iesioB AUCIUTUINHBL:

Pa3nes 1. MerpoJiorusi. O0mme cBegeHus 0 merposoruu. CpeacrBa u3MepeHuii.

Tembl JIeKumii:

1. OcHOBHbIE TEPMHUHBI U MOHATUSA MeTposornu. OpraHu3alMOHHbIE OCHOBBI METPOJIO-
rudeckoit ciryx0sl. Cucrema CHU.

2. Bocnpowussenenue enuHuI (PU3MUECKUX BEIMYUH M Iepeqada ux pasmepoB. Mogeinb
M3MEPEHUS U OCHOBHBIE IIOCTYJIAThl METPOJIOTHH. BBl 1 METOBI H3MEPEHUI.

3.  Bwuasl norpemHocTy n3mepeHuil. BHeceHne nonpaBok B pe3yiabTaThl U3MepeHuil. Ka-
YeCcTBO U3MEpeHUH. Buabl cpeicTB u3MepeHus. DTalloHbl, UX KilacCU(UKaLUs.

Ha3Banus 1adopaTtopHbIx pador:

1. W3mepenue neraneil ITAaHTEHUHCTPYMEHTOM

2. H3zmepenue nertaneii MUKPOMETPUYECKUMH HHCTPYMEHTAMHU

3. H3mepenue aeraneil MHIMKaTOPHBIMU IPUOOpaMU

Pa3zgen 2. OCHOBBI CTAHAAPTU3AUMH U B3aUMO3aMEHSIEMOCTH.

Tembl:

1. CymHocTbs U cofepkaHue cTaHaaptuzanuu. IlpumeHeHne HOpMaTUBHBIX JOKYMEHTOB
U Xapakrep ux TpebdoBaHuil. HopMaTuBHbBIE JOKYMEHTHI 110 CTaHAAPTU3ALMU U BUJbI CTaHAAD-
ToB. HoMMHanbHbIe U JIelicTBUTENbHBIE pa3Mmepsl. [IpenesbHble pa3Mepsl, NpeieabHble OTKIOHEe-
Hus. Jlomyck pasmepa mome nomycka. ['padudeckoe m3zoOpakeHue moieit momyckoB. Hyepast
JVHUSA.

2. Coenunenus u ux knaccudukamnus. ConpsracMbie U CBOOOIHBIC TTOBEPXHOCTH (pa3-
mepsl). [lonsitue TepMuHOB Ban U oTBepcTue. [loHATHE 0 MOcaaKax M ONpENeNsIOMUX UX 3a1a-
yax. O603HaueHue pa3MepoB, JTOMYCKOB U MOCAJOK Ha YepTekax JUIsi OCHOBHBIX BUIOB COENIU-
HEHMUI.

3. Cucrema HOpMUPOBaHHUS OTKJIOHEHUN (OPMBI U PACHOJIOKEHUS MOBEPXHOCTEN M HX
o0o03HaueHHsI Ha yepTexe. B3auMoCBsA3bp MeX1y JAOMYCKOM pa3Mepa U OTKJIOHEHUSIMH OT Ipa-
BUJIbHOW reoMeTpuueckoi Gopmbl. OTKIOHEHUS (OPMBI LIUIMHAPUYECKUX MOBepXHOCTEH. OT-
KJIOHEHHE (POPMBI MIOCKUX MOBEpXHOCTeH. OTKIOHEHUS OT MapalIeNbHOCTH, MEePHEeHIUKYISAP-
HOCTH, HaKJIOHA, CHMMETPUYHOCTH, COOCHOCTH, IepeceueHus noBepxHocteil. Paguansuoe, Top-
neBoe ouenue. O603HaUeHNE HA YepTexkax JOMYCKOB (OPMBI U PACIIOIOKEHHSI TOBEPXHOCTEH.

4. IllepoxoBaToCTh MOBEPXHOCTH (MHUKPOHEPOBHOCTU NOBEpXHOCTH). Kputepun ornenku
LIEpPOXOBAaTOCTU MOBEPXHOCTH. [lapameTperl IEpOXOBATOCTH OBEPXHOCTH, HAIIPABJIEHUE HEPOB-
HocTel U ux o0o3HaueHne. O003HaUeHHE IEPOXOBATOCTH MOBEPXHOCTEN Ha UepTekKax.

IIpakTH4eckne 3aHATHA

1. Omnpenenenne u rpapuyecKoe M300paKEHUE CXEM PACIIOJIOKEHUS TOJIeH JOMYCKOB.
ITocTpoeHne cxeM B3aMMHOTO PAcIOIOKEHHS MOJIEW JOIYCKOB U OIPENEICHUE BUIOB II0CAT0K

Paszpnen 3. OcHOBBI cepTH(UKALNH.

Tembl:

1. Uenu u 3amaun cepruduxanuu. OcHOBHbIE TepMUHBI U MOHATHS. CyIIHOCTH 00s13a-
TEJIbHOM M J0OpOBOJIBbHOM cepTuduKanyu. PopMbl y4acTHsl B CUCTEMax CepTU(UKALUN U CO-
[JIalleHus 1Mo npu3HaHuio. [IpuHIuMIEL, TpaBuia U MOPSAAOK MPOBEIEHUS CepTHUPHUKALUU MPO-
nykuuu. CxeMbl cepTH(PHUKAINN.




5. Opranuszanusi caMOCTOSITEJIbHOM PA0OTHI CTYIEHTOB

CamocrosTenbHas paboTa CTYAEHTOB NPU M3YyYCHUH IUCHUIUIMHBI IPEIyCMOTpEHa B Cie-
IYIOIIUX BUAAX U Gopmax:

— Pabora ¢ 1eKIMOHHBIM MaTEepUaIOM, IIOUCK M 0030p JUTEPATyphl U IEKTPOHHBIX HC-
TOYHUKOB WH(POPMAIIUU 10 MHIUBUAYAIBHO 3aJaHHOH 1podiieme Kypea;

— Pabora B a5eKTpoHHOM Kypce (M3y4eHHE TEOPEeTHYECKOro MaTepHaja, BBIIOJHEHUE
VHIMBHTyJIbHBIX 33JaHUI U KOHTPOJIUPYIOIINX MEPOIIPUATHI H IP.);

—  HM3ydeHue TeM, BHIHECCHHBIX Ha CAMOCTOSTEIBHYIO IPOPAOOTKY;

—  Tlowuck, aHanus, CTPYKTYpUPOBAHUE U NIPE3CHTAIMS HHPOPMAIIHH;

—  IMoaroroBka k 1abopaTopHbIM paboTam;

—  HccnenoBatenbckas paboTa U ydacTHe B HAYYHBIX CTYJIECHUECKUX KOH(PEPEHIHSX, Ce-
MHHapax U OJIMMIIHA/IaX;

—  AHayiu3 Hay4YHBIX IMYOJIMKALIWH 110 3apaHee ONpeeJICHHON IPeroaBaTeieM TeMe;

—  TloaroToBka K OI[CHUBAIOIIIM MEPOIPUSTHSIM.

6. YueOHO-MeTOAUYeCKOe U MH(OPMAIITUOHHOE o0ecriedyeHue U CIIUTIITUHbI
6.1. YueOHO-MeTOANMYECKOE 00€ecIIeueHHE

OcHoBHas JInTeparypa

1. Merponorus, crangaptusanus u ceprudukanus : yuedbnuk / M. A. Meanos, C. B.
VYpyuwes, /l. I1. Kononos [u nap.] ; nox penakuueit . A. MBanosa, C. B. Ypymesa. — 2-e usg,.,
crep. — Canxr-IlerepOypr : Jlanb, 2020. — 356 c. — ISBN 978-5-8114-6568-2. — Tekcr :
3JICKTPOHHBIHN // Jlanb : ANIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/148979. — Pexxum noctyma: JUisi aBTOPH3. MOIH30BATEIICH.

2. Ilyxapenko, FKO. B. Metponorus, crangaptuzauus u cepruduxanus. HMuTepHer-

TeCTUpOBaHUE 0a30BBIX 3HAHUH : ydeOHoe mocodue / FO. B. Ilyxapenko, B. A. Hopun. — 3-¢
u3n., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 308 c. — ISBN 978-5-8114-2184-8. —
Tekcr : onexTponHsbli // Jlanb :  snekTpoHHO-OMOIMOTeyHas cucrema. —  URL:

https://e.lanbook.com/book/111208. — Pexxum noctyma: st aBTOPH3. MOIb30BATENEH.

3.  Merponorus, cragaaptusamnus u ceprudukanus. [Ipaktukym : yueOHoe mocodue / B.
H. KaiinoBa, T. H. I'peGneBa, E. B. Tecnenko, E. A. KynukoBa. — Cankr-IletepOypr : Jlanb,
2015. — 368 c. — ISBN 978-5-8114-1832-9. — TekcT : 3neKkTpoHHbIH // JIaHb : 37€KTPOHHO-
6ubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/61361.

JonosHuTeILHASA JTUTEPaTypa

1. Camconosa, H.H. Merponorus, cranmaptuzanuss U cepTUHUKALMA: Kypc JEKIMMA:
VYuebHoe nmocobue nist By3oB / H.H. CamconoBa, A.A. Jlacykos. - Tomck: U3a-Bo TITY, 2014. -
336c.

2. Bepemeesuu, A. H. Metposnorus, cranaaptuzanus u cepruduxanus. JJomycku u mno-
CaJIKi TUTIOBBIX COETMHEHUH U 3yOuaThIX nepenad. PazmepHsle 1ieHH : yueOHoe nocodue / A. H.
BepemeeBnuy. — Mocksa : MUCHUC, 2009. — 121 c¢. — ISBN 978-5-87623-236-6. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/116805. — Pexxum moctyma: 1j1st aBTOpU3. MOTB30BaTEIEH.

3. Enunas cuctema A0nmyckoB U nocagok COB B MallMHOCTPOSHUH U IPUOOPOCTPOCHUU:
CnpaBoYHUK B 2-X T. — 2-€ U31., - M.: U3narenscTBO cTanaaptos, 1989. T1 —263 c., T.2 — 208 c.

6.2. UndopmanmoHHoe ¥ IporpaMMHoe odecrneyeHune

Internet-pecypchr:
1. https://stud.Ims.tpu.ru/course/view.php?id=480 — JTucTaHIMOHHBIH 37eKTPOHHEBIH Kypc MCuC.



2. https://ur-consul.ru/Bibli/Myetrologiya-standartizatsiya-i-syertifikatsiya-SHpargalka.html -
OO0uue cBeneHus.

3. https://openedu.ru/course/urfu/METR/- BecmatHelii ¥ TOCTYIMHBIA OHIAWH-KYpC «OCHOBBI
METPOJIOTHH, CTAHAAPTU3ALMS U OIIEHKA COOTBETCTBHSD)

IIpodeccuonanbubie 0a3bl JaHHBIX U HHGOPMALHOHHO-CIPABOYHBIE CHCTEMBbI J0-
CTYMHBI 110 cchiike: https://www.lib.tpu.ru/html/irs-and-pdb

JInneH3noHHOE MPOTrpaMMHOE 00eCTIeUeHNE:

Libre Office, Windows, Chrome, Firefox ESR, PowerPoint, Acrobat Reader, Zoom,
Kommnac-3D V16

7. OcobbIe TpeﬁoBaHHH K MaTEPHAJIBbHO-TCXHUYECCKOMY o0ecnevYeHuIo AUCHHUIIJIHHBI

B y4eOHOM mpoliecce UCIONB3yeTcs CleAyolee J1adopaTOpHOe 000pyI0BaHUE ISl TIPAK-

THYCCKHUX U J'Ia60paTOpHBIX 3aHATHI:

yUeOHBIX 3aHATHI BCEX THIIOB,
KypPCOBOT'O ITPOSKTUPOBAHMS,
KOHCYJIbTalnii, TEKYIIEeTo KOH-
TPOJIS U IPOMEXKYTOYHOU aTTe-
ctauuu (yueOHas mabopaTopusi)

652055, Kemeponckasi 001acTh,
r. FOpra, yn. Jloctoesckoro, 1.4,
Kopnyc 4, 16

Ne HanMeHoBaHue cieniuaIbHbIX HaumeHnoBanue o60py1oBanus
TOMeIleHui

1. Aynutopust 171 TPOBEACHUS Hocka aynutopHas HacTeHHas— | mT., kommplotep — 1 mr.,
y9e0OHBIX 3aHITHN BCEX THUIIOB, MPOeKTOp — 11T., KOMIUTIEKT yueOHol Mebenn Ha 44 moca-
KypCOBOTO MPOEKTHPOBAHUS, JOYHBIX MECTa, 9KpaH — | IIT., CTOJ, CTYJ MpernoaaBaTems —
KOHCYJIbTallMH, TeKylero KoH- | 1 mr., naTepaktuBHas nocka SMARTBoard 680
TPOJIA U IPOMEXKYTOUHOU aTTe-
CTalUuu
652055, Kemeponckasi 00acTh,
r. FOpra, yn. Jloctoesckoro, 1.4,
Kopnyc 4, 14

2. AynuTtopus I NpoBeIeHUs Hocka ayauropHas HacTeHHas— | IIT., KOMIUIEKT y4eOHOU

Mebenn Ha 14 mocaJo4YHBIX MECTa, CTOJ, CTYJ MpernoaaBate-
ng — 1 wr., mukpomerpsl 0-25 - 1 mr., 25-50 - 1 wr., mras-
reHuupkynu HII 1-125 - 1 wr., yraomep ¢ HoHuycom 2YPU
- 1 mT., MexaHUYECKUE U3MEPHUTEIbHBIC MPUOOPHI (MHIMKA-
TOp 4acOBOTO THIIA, PHIUAKHO-3y04aTasi TOJIOBKA, MHKpPOKa-
TOp, LITATUB) - 1 IUT., INIOCKOIIapalIeIbHbIE KOHLIEBbIE MEPHI
JUIMHBI - | IOT., MUKPOMETPBI Pe3bOOBBIE CO BCTABKaMH - |
IIT., HYTPOMEPHI MHAUKATOpPHBIE - | IIT., YHUBEpCaIbHbIE
yriomeps! - 1 mT., Manblii HHCTPYMEHTAIbHBI MUKPOCKOII
HUMI] 100x50 - 1 mT., 60NMBIIONH WHCTPYMEHTAIBHBIN MHKPO-
crkonn UMIL] 150x506 - 1 wt., npoduiorpad-npodunomeTp
«Abpuc». Mexnentpomep - 1 mrT.

Pabouas mporpamma coctaBieHa Ha ocHoBe OOmiel XapaKTEepUCTHKH 00pa3zoBaTeiIbHON Mpo-
rpaMMel 1o HanpasisieHuto 15.03.01 MammnocTpoenue / npoguiib «MalmHOCTPOESHUSD / CIIELIH-
anuzanus «O00pya0BaHUE U TEXHOJIOTUS CBAPOYHOTO MPOM3BOACTBay (puema 2017 r., 3aouHas
dbopma oOyueHus).
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JIucT n3meHeHuii padoyeil nporpaMMbl TUCHUIINHBI:

YueoHbIi Conep:xaHue /M3MeHeHHE O0cy:kaeHo Ha 3a-
roa ceaHuM (MPOTO-
KOJI)
2018/2019 1. OOHOBJIEHO TTpOrpaMMHOE ObecTIeueHIe CII or «28» wuioHA
y4ueOHbli ron | 2. OGHOBJIEH cocTaB NpodecCHOHaNbHBIX 0a3 JaHHBIX M uH- | 2018 1. Ne 328
(opMaLMOHHO-CTIPABOYHBIX CUCTEM
3. OOHOBJICHO COEpKAHUE PA3ICTIOB TUCIIUIITHHEI
4. OGHOBIIEH CIIHCOK JINTEPATYPHI, B TOM UrCiIe cChiok DbC
5. I3MeneHa cucreMa OLeHUBaHUS
2019/2020 1. OOHOBJIEHO TIpOrpaMMHOE ObecTIeueHIe OIIT or «b6» wuroHA

yueOHBIN TOA

2. O0HOBIEH cOCTaB MPOGECCHOHAIBHBIX 0a3 TaHHBIX U UH-
(hOpMaIMOHHO-CITPABOYHBIX CUCTEM

3. OOHOBJIEHO COAEpKAHUE PA3ICTIOB TUCIIUTITAHEI

4. OGHOBIIEH CIIHCOK JINTEPATYPHI, B TOM YrCiIe cCchilok DbC

2019r. Ne &

2020/2021
Y4eOHBINA TOL

1. OOHOBJIEHO TTpOrpaMMHOE ObecTIeueHNe

2. O6HOBINEeH cocTaB MPOGECCHOHATBHBIX 0a3 TaHHBIX U UH-
(hOpMaIMOHHO-CITPABOYHBIX CUCTEM

3. OOHOBJICHO COJIEPXKAHKUE PA3ACIOB TUCIIUILTUHBI

4. OGHOBIIEH CIHCOK JINTEPATYPHI, B TOM YrCIiIe cChiIoK DbC

YMK IOTHU ot «18»
mroHst 2020 1. Ne &




