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1. Heawn, 3an0aum u IUIaHUPYeMble Pe3yJbTAaThl 00yUeHUsl 10 JUCIHUIITIHHE

Llenb0 OCBOCHHS JUCIUIUIMHBL «MeTpoIoThsi, CTaHAAPTH3AINS U CePTU(DUKALINS» ABIACTCS
HOJArOTOBKA CTYJEHTOB K AEATEIbHOCTH B COOTBETCTBUU C KBAIM(UKALMOHHONW XapaKTEpUCTUKON
OaxanaBpa TEXHUKH U TEXHOJIOTMHU 10 YKa3aHHOMY HaIIPaBJICHHUIO.

3a1a4y JUCLUIUINHBIL:

- OBJIQJICHUE TEOPETHUYECKUMU MU IPAKTUYECKUM METOJAMM OIPEIEICHUs IOTPEUIHOCTEU
CPEICTB M3MEPEHUH, MH)KEHEPHBIX PacyeToB JAOIYCKOB M IIOCAJOK OCHOBHBIX BHUJOB JETaJICH,
COIPSDKEHUI M Y3JI0B MalllMH OOILIer0 Ha3HA4YeHWs, Ha3HAUCHHE OTKIOHEHHUU pa3MepoB (OPMBI U
LIEPOXOBATOCTH IIOBEPXHOCTH J€Taled KOHCTPYKIINN;

- IIPAaKTUYECKOE OCBOCHHUE COBPEMEHHBIX METOLOB KOHTPOJIA, U3MEPEHUM, HUCIBITAHUN U
YIPAaBIEHUS KA4€CTBOM, SKCIUTyaTallMd KOHTPOJIbHO-U3MEPUTEIIBHBIX CPEICTB;

- U3y4YEHUE U NIPUBUTHE IPAKTUYECKUX HABBIKOB 10 BOIPOCAM, CBSI3AHHBIMU C IPOLELYPAMHU
OpraHM3alUy U MPOBEACHUs MCIBITAHUN NMPOMYKLIUU MAIIMHOCTPOCHHUS HAa BCEM IPOTSHKEHHUH €€
JKU3HEHHOTO 1MKJIA;

- U3y4YEeHHE OCHOBHBIX MOJ0KEHUH B 00J1aCTH CTAaHAAPTU3ALMH U CEPTUDUKALIMH, OPTraHU3ALUU
pa3pabOTKU U YTBEPK/I€HUSI HOPMAaTUBHBIX TEXHUYECKUX JOKYMEHTOB;

- OCBOEHHME METOAMKH BBIMOJIHEHUS paboT 10 cepTU(UKALUK TPOJYKLIUU U YCIYT.

OOyuenue 1o aucuuiuiMHe «MeTpoJorus, CTaHaapTH3aLusl U cepTU(UKaLUA» HAIPABICHO
Ha (popMUpOBaHUE Y OOYJAIOLINXCS CIEAYIOMNUX KOMIETSHIIUH:

Koa n HauMeHOBaHue KOMIIETEHIM NuaukaTopbl JOCTHKEHUS
KOMIIEeTEeHI[H U

OIIK-5. Cnocoben paborats ¢ HopMaTuBHO- | MOIIK-5.1. 3Haer BuIbl U coaepxaHHe
TEXHUYECKOW JIOKYMEHTAlMEH, CBSI3aHHOM C [ HOpPMAaTHUBHO-TEXHUYECKOW  JIOKYMEHTAlWH,

npodeccnoHabHOM ~ EATENbHOCThIO,  C | CBSI3aHHOM c npodeccuoHanbHOM
Y4ETOM CTaHJaPTOB, HOPM M MPABUII JIeATEITLHOCTBIO, C YU€TOM CTaHAapTOB, HOPM
Y TIPaBUIL

NOIIK-5.2. YmMeer paboTaTh ¢ HOPMaTUBHO-
TEXHUYECKON JIOKYMEHTAllUEH, CBSA3aHHOU C
npoQeCCHOHAIBHON JIeSITEIILHOCTBIO, c
Y4E€TOM CTaHJapPTOB, HOPM M MPABUIL.

NOIIK-5.3. Bnageer HaBbIkaMu palOOTHI C
HOPMaTHUBHO-TEXHUYECKON JIOKYMEHTAalUEH,

CBSI3aHHOM c npodeccuoHaIbHOM
JESATENIBHOCTBIO, C YYETOM CTaHAApTOB, HOPM
Y IPABUJL

OIIK-11. Cmnocob6en mpumensatb wmetonsl | MOIIK-11.1. 3HaeT craHgapTHbIE METOBI
KOHTPOJISI KadecTBa W3JIETUH W OOBEKTOB B | KOHTPOJS KauyecTBa U3ACIUA W OOBEKTOB B
chepe mpodeccHOHATBFHON JesATeNbHOCTH, | chepe MpodeccuOHANBHOMN AeITeTbHOCTH.

MpoBOANTh aHanu3 npuunH HapymeHuid | MOIIK-11.2. VYmeer npuMeHSIT METOIbI

TEXHOJIOTMYECKHUX IIPOLIECCOB B | KOHTpOJISl KauyecTBa H3JENUH U OOBEKTOB B
MaIlIMHOCTPOEHNUH 51 paspabatsiBaTh | cpepe NpodecCHOHATBLHOW AESITENbHOCTH,
MEPOIPUATHS 110 UX MPETYTPEKICHUIO IPOBOAMTH aHAJINW3 NPUYMH HapyLICHUH
TEXHOJOTMYECKHUX IIPOLIECCOB B
MAaIIMHOCTPOEHU U U pa3pabaTbIBaTh

MEPOIPUATHS 110 UX MPETyPEKICHUIO.
NOIIK-11.3. Bnaneer HaBbIKaMH KOHTPOJIS
KauecTBa W3JEIUid U O00BEKTOB B cdepe
npodeccuoHaIbHON JEATENBHOCTH,
NPOBOJUTh AHAIHW3 TIPUYMH HApYIICHHH




TEXHOJIOTMYECKUX IIPOLIECCOB B
MalIMHOCTPOEHUHU u pa3pabaTbIBaTh
MEPOIPHUATHS 110 UX IPETYIPEKICHHUIO.

2. MecTo TUHCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOH MPOrpaMMbl

JlucumiuinHa  OTHOCHUTCS K oOs3arenbHOM  9acTh, (OPMUPYEMOH  y4aCTHUKAMH
o0Opa3oBartenbHBIX OTHOIICHUH 0s10ka b1 «Jluciumimab! (MOTYIIHN)».

JuctummHa 6a3upyercs Ha CIeIYIOIINX, POUICHHBIX JUCIUTUTHHAX:

- «Teopust MalIH ¥ MEXaHU3MOBY;

- «MaTemMaTHYeCKuN aHAIIN3Y;

Huctunnuna «MeTposorusi, craHapTu3alus U cepTUUKALUA» JIOTMYECKH CBS3aHA C
MOCIEAYIOMUMEU TUCIUIUTMHAMU: « OCHOBBI TPOSKTUPOBAHUS ACTANCH U Y3JI0B MalnH», «OCHOBBI
TEOPETUYECKHUX U IKCIEPUMEHTAIbHBIX UCCIeI0BaHUIY, « Teopust BepOsITHOCTEM.

3. CtpykTypa U coaepkaHue TUCUUILIMHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTaBIsgeT 3 3aueTHbIX(€) eauHuI(sl) (108 yacos).
N3yuaercs Ha 4 cemecTpe 00yueHus. @opma NpoMeKyTOUHON aTTECTALUU -3K3aMEH.

3.1 Buabl yueOHO# padoThbI H TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOyueHus

Ne . KoauyecTBo CemecTpbl
Buj yueOHoii padoThl
n/n 4acoB 4 cemecTp
1 | AyautopHble 3aHATHSA 108 108
B ToMm uucie:
1.1 | Jlexuun 18 18
1.2 | CemuHapckue/mpakTUYECKUE 3aHATUS
1.3 | JTaGopaTopHble 3aHATH 18 18
2 | CamocTosiTesibHasi padoTa 72 72
B ToM yncie:
2.1 | IlogroToBka u 3amura J1abopaTOPHBIX 36 36
pabot
2.2 | CaMOCTOSITENIBHOE U3yUEHUE 36 36
3 | IIpomMekyTOUYHAasi aTTeCTALUSA
3auet/nud.3auer/7K3amMeH JK3aMEH
Hroro 108 108

3.2 TemaTrnuyeckuii NIJIaH U3yYeHHUS JMCUMILIMHBI 10 0YHOH (opme o0yueHust

TemaTnueckuii JiaH pa3MeliéH B NpuJio:keHun 1 k padoueil nporpamme.

3.2.1. Ounas dpopma oOyueHust




n/n

Pa3genbl/TeMbl
JUCIHHUILINHDI

TpynoemkocTh, 4ac

Bcero

AynutopHas padora

Jlexmun

Cemunapckue/
MPAaKTUYCCKHE
3aHATHUS
Jlaboparopubie
3aHSATHUS

[IpakTnueckas

IIOAT0OTOBKA

CamocroaTebHas
pabora

Pasnea 1. MerpoJiorus

[y
=

(]
=]

Tema 1. Beenenue. IlonsiTue o cucremax
€IMHUI] BeIWYuH. BocnpousBeneHue
€MHUL] BEJIMYMH M I[epeJaya Hux
pa3zmMepoB

Tema 2. HopmartuBHO-mpaBoBas 0aza
o0ecnieueHnsl eTMHCTBA U3MEPEHHI.

Tewma 3. U3mepenue BenununH. MeTo bl 1
CpeICTBa U3MEPEHUN

12

24

Tema 4. OOpaboTka pe3yJabTaTOB
HU3MEpEHUIt

Paznea 2. Cranpnapruszanus

28

Tema 5. HammonansHag cucreMa
CTaHJApPTU3ALNN Poccuiickoit
®Denepanuu.

Tema 6. Bzanmo3aMeHAeMOCTb U3/1ETH.
XapakTepuCTUKU 1531 (SUN507%1
reomerpuyeckue. CucremMa JI0IMYyCKOB
NCO na nuneitnble pazMepsl. [locanku.
Pacuer u BIOOp Mocaiok

Tema 7. KOHTpOJIb IMHEWHBIX Pa3MEPOB
kanuOpamu. HopmupoBaHue TOYHOCTH
pasMEpoOB MU IMOCAAKKU MOAIIHUITHUKOB
KaueHus!

Tema 8. ['eomerpuueckue
XapaKTepUCTUKH W3JIEIHN.
VYcraHoBnenue r€OMETPUYECKHUX
JIOIIYCKOB. I'eomerpuueckue
XapaKTePUCTUKHU 15631 (117178
[IlepoxoBaTOCTh U BOJTHUCTOCTD

Tema 9. HopmupoBaHue TOYHOCTH
JeTaneu THUIIOBBIX COCTUHCHUI:
YIJIOBBIX U KOHUYECKHX; IIIMOHOYHBIX U
[IIMIIEBHIX PE3b0OBBIX;
NAJTUHIPUYECKUX 3y0daThiX KoOJIeC |
nepenay

Tema 10. OOecneueHne TOYHOCTH
pa3MepHbIX Hernen

Pazjnen 3. Cepruduxanus

14




Tema 11. OcHOBHBIC IOHATHS B 00JIACTH
OLICHKH COOTBETCTBUS U CEPTUDUKAIIH.
3akoHOmaTenpHas 0a3a MOATBEPIKIACHHUS
cooTBeTcTBUS. [IpaBuia M JOKYMEHTHI
[0 TPOBEACHHIO paboT B obiacTu
cepTuduKaIu

Tema 12. Tlopsnok cepTudUKamUu
npoxykuuu. CepTudukanus ycayr

Tema 13. JexnapupoBanue
cooTBeTcTBUSA. BBIOOp dopM U cxem
00513aTeILHOTO HOJTBEPIKICHUS 2 2
COOTBETCTBUS npu pa3paboTke
TEXHUYECKUX PETIaMEHTOB

Tema 14. Axkpeaurtanusi OpraHoB IO
cepTu(UKAIM W  HUCHBITATSIIBHBIX 2 4
nabopatopwuii (LIEHTPOB)

Tema 15. HampaBieHus pa3BUTHSA
CUCTEM OLEHKM U TOATBEPKACHUSA 2
COOTBETCTBUS

HTroro 18 18 72

3.3 Conpep:kanue THCUMILIMHBI

Paznen 1. MetpoJiorus

Pa3nen cogepuT OCHOBHBIE OHATUSI B 00J1aCTH MeTpoJioruu. M3yydarorces cuctemMbl €MHUILL
BEIMYMH, HMX BOCIPOM3BEIEHUE M IIepelada pa3MepoB; BOINPOCH HOPMATHUBHO-IIPAaBOBOIO
o0OecrieyeHNsl €IUHCTBA W3MEPEHMH; BUABI U METOAbl W3MEpPEHUH, MOTrPEIIHOCTH H3MEPEHMH,
00pabOTKH pe3yIbTaTOB U3MEPEHUH.

Paznen 2. Cranpapruszanus

JlaHHBIN pa3fen cOAEPKUT OCHOBHBIE CBEICHUS O HALIMOHAJIBHON CUCTEME CTaHapTHU3ALNH
Poccniickoit ®enepanuun. M3yyarorcs METOApl M NPUHLHAIBI CTaHAAPTHU3ALMU. PaccMaTpuBaroTCs
BOIPOCHI CTAaHAAPTU3ALMU HOPM B3aUMO3aMEHSAEMOCTH TUIOBBIX COEIMHEHUI B MAIIMHOCTPOCHHUH.

Pazjnen 3. Cepruduxanus

B nanHOM paszene ocBelieHbl BOIPOCHl MOATBEP)KICHHSI COOTBETCTBUSL O0BEKTOB B CUCTEME
TEXHUUYECKOT0 peryiaupoBaHus. PaccmaTpuBaroTcst (QOpMbI MOATBEPXKIECHUS COOTBETCTBUS —
cepTUUKALMS U JIeKJIapUPOBAaHME COOTBETCTBHUS IMPUMEHUTENBHO K MPOIYKIHMH, YCIyram,
nporueccam 1 ApyruM oobekTaM. Takke paccMaTpuBaeTCsl BOMPOC aKKPEIUTALIMY OPTaHOB MO OLIEHKE
COOTBETCTBUS B HALIMOHAIBHOM cHCTEME akkpeauTauuu PO.

3.4 Tematuka J1a00paTOPHBIX 3AHATHI

3.4.1. JJabopaTopHbIe 3aHATUSA
JlaboparopHas paboTa 1. M3yueHne KOHIIEBBIX MEp JITTHHBI.
JlaGopaTtopHast pabota 2. M3zmepeHne TUHEHHBIX pa3MepPOB IITAHT CHIIUPKYJIEM.
JlaboparopHas paboTta 3. MI3mepeHue yriioBbIX pa3MepoB.
JlaGopaTtopHnas padota 4. O1ieHKa MOTPENTHOCTEN MOKa3aHU MUKPOMETPA.
JlaboparopHas pabota 5. O6paboTka pe3yabTaTOB MPSIMBIX H KOCBEHHBIX U3MEPEHHH.
JlaGopaTtopHnast pabota 6. 3mepeHnne Hapy>KHBIX IIWIHHAPUIECKUX MOBEPXHOCTEH OTHOCUTEIHLHBIM
METOOM.




JlaGopatopHas pabota 7. I3mepeHne BHYTPEHHUX IUIMHIPUIECKUX TOBEPXHOCTEH OTHOCUTEIILHBIM
METOJIOM.

JlaGopaTtopHast pabdota 8. Pacuet pa3mepoB npeeibHbIX KaIuOpOB.

JlaGopatopHas pabota 9. OmnpeneneHue napaMeTpoB MEPOXOBATOCTH 10 MPOpUIOrpaMMe.

3.5 TemaTuka KypcOBbIX IPOECKTOB (KYpCOBBIX padoT)
KypcoBbie paGoThI/POEKTHI OTCYTCTBYIOT

4. Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE O0ecIeYeHne

4.1 HopmatuBHbie 10kyMeHTHI 1 'OCTbI

1. PMI" 29-2013 «I'CH. Metponorusi. OCHOBHbIE TEPMHUHBI U OMPEACIICHUS».

2. TOCT P 8.000-2015 «I'ocymapctBeHHast cucreMa oOecledeHHsI €IUHCTBA W3MEpPEHUI.
OcCHOBHBIE TIOJIOKEHUS.

3.TOCT 8.417-2002 «I'"CH. EquHAIIBI BETUIHHY.

4.TOCT 8.885-2015 «I'CHU. Dtanonsl. OCHOBHBIE MOJOKEHUS.

5. TOCT P 8.809-2012 «I'CHU. 3OtanonHsl mnepBUuHbIE TocyaapcTBeHHble. Co3aaHue,
YTBEp)KJEHHE, COACP)KaHUE U IPUMEHEHUE.

6. 'OCT 8.381-2009 «I"CH. Dranonsl. CiocoObl BIpaKEHUS TOUHOCTHY.

7.TOCT 8.061-80 «I'CH. [ToBepounblie cxembl. CoaepkaHue U IIOCTPOCHUE.

8. TOCT 8.395-80 «I'CH. HopmanpHble ycinoBUs H3MepeHUH Ipu mnosepke. OOuiue
TpeOOBAHU.

9. TOCT 8.009-84 «I'CHU. Hopmupyemble METPOJOTUYECKUE XAPAKTEPUCTHUKU CPEACTB
U3MEPECHUIN.

10. TOCT 8.401-80 «I"CH. Knaccel TouHOCTH cpeAcTB u3mepenuit. Ooime TpeboBaHus».

11. TOCT 8.736-2011 «I'CHU. N3mepenus npsMble MHOTOKpaTHble. MeToasl 00paboTKH
pe3yJIbTaTOB U3MeEpEeHNd. OCHOBHBIE ITOJOKEHU.

4.2  OcHoBHas JuTeparypa

1. Ilepemuruna, T.O. Metponorus, cranaaptuzanus u cepruduxanus / T.O. Ilepemutnna;

MunucrepcTBo oOpa3oBanusi U Hayku Poccuiickoit ®enepanmu, Tomckuit ['ocynapcTBeHHBIH
VYuusepcurer Cucrem Ynpasnenus u Pagnosnexkrponuxu (TYCVYP). — Tomck: TYCVYP, 2016. — 150
c. UIL - Pexum JOCTyma: o MTOAIINCKE. - URL:
http://biblioclub.ru/index.php?page=book&i1d=480887 (nata obpamenus: 06.11.2019). — bubauorp.:
c. 144. — TekcT : 2NEKTPOHHBIM.

4.3 JlomosHMTe/bHAS JJUTEPATypa

1. bacrpakoB, B.M. Merponoruss / B.M. bactpakoB ; IloBomxckuii rocyaapcTBEHHBIH
TEXHOIOTHYECKUH YHUBepcHTeT. — Momxkap-Oma : IITTY, 2016. — 288 c. : mn. — Pexum nocTyma: 1o
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=461556 (mata oOpameHus:
06.11.2019). — bubnuorp.: c. 279-280. — ISBN 978-5-8158-1756-2. — TeKcCT : 3J1IeKTpOHHBIH.

2. Bapeno, JI.I'. Texanueckue n3MepeHus: 1 KOHTPOJIb T€OMETPUUECKUX TaPAMETPOB JeTaANIECH
/ JLT. Bapeno, B.B.IlmennunukoBa, /[.b. MaprembsiHoB ; MunobpHayku Poccum, Owmckuii
roCyJJapCTBEHHBIN TeXHUYECKUN yHUBepcuTeT. — Omck : M3nmarensctBo OMI'TY, 2017. — 148 c. :
TabII., rpad., M. — Pexum JOCTyTa: o MIOZIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=493454 (nata obpamenus: 06.11.2019). — bubnauorp.:
c. 138-139. — ISBN 978-5-8149-2565-7. — TekcT : 2JIeKTPOHHBIN.



http://biblioclub.ru/index.php?page=book&id=480887
http://biblioclub.ru/index.php?page=book&id=461556
http://biblioclub.ru/index.php?page=book&id=493454

4.4 DuekTpoHHBbIe 00pa3oBaTe/bHbIE Pecypchl

[IpoBenenue 3aHATUN U aTTECTAMI BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHUCTEMBbI JucTaHIMOHHOro oOydeHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadenpoii AIeKTPOHHBIX 00pa3oBaTeNbHEIX pecypcoB (DOP) mo BceM pazienam mporpamMmbl:

Hazsanue DOP Ccruika ga D0OP

Crannaptuzanus u | https://online.mospolytech.ru/course/view.php?id=10171
cepTuduKanms
[IPOU3BOACTBA HOBOM
HOPOIYKIHU

Mertpornorus, https://online.mospolytech.ru/enrol/index.php?id=5274
CTaHJapTU3ALUS u
cepruduKanms
Axkpenuranus https://online.mospolytech.ru/course/view.php?1d=8860
HUCIBITATCIIbHBIX
JabopaToOpUid

Pa3paboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeneHUsT PadOT B JAMCTAHIIMOHHOM (hOpMare yCTaHABIMBACTCS OTACIHHBIMU
pacrnopsHDKeHUSMHU ITPOPEKTOpa Mo yueOHoU paboTe U/Uiu LIEHTPOM yueOHO-METOINYEeCKOi paboThl.

HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJUYECKUE MaTephalibl B JJICKTPOHHOM BUJE,
IIPE/ICTABJIICHHBIC HA CalTax:

OTtkpsriToe 0OpazoBanue https://openedu.ru/

YHuuBepcapuywm https://universarium.org/

Stepic https://welcome.stepik.org/ru

DenepanbHas roCyJapCTBEHHAS nH(pOPMAIMOHHAS crcrema Poccrannapra
https://fgis.gost.ru/#!/

QenepanbHas ~ TOCYIapCTBeHHass ~ MHPOpPMANMOHHAs  cucteMa  PocakkpeauTanuu
https://fsa.gov.ru/use-of-technology/fgis-rosakkreditatsii/

ABTOMaTH3MpOBaHHAass WH(GOpPMAIMOHHAs CcUCTeMa MEeXrocyJapCTBEHHOTO COBETa TII0
CTaHJapTH3aluK, MeTposoruu u ceprudukanuu (AUC MI'C)

http://www.mgs.gost.ru/TKSUGGEST/MGSpublic.nsf/MainForm?ReadForm

Kaxnpiii  cTymeHT oOecriedeH WMHIWBUAYalNbHBIM HEOTPAHHUYEHHBIM JOCTYIOM K
AJIEKTPOHHBIM OuOIHOTeKaM yHuUBepcuteta (elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog)
K AJIEKTPOHHO-OMOIMOTEYHBIM CHCTeMaM (3JIEKTPOHHBIM OUOIHOTEKaM )

4.5 JluueH3uoHHOe W  CBOOOJAHO  PpACHpPOCTPaHsAeMOe  IMPOrpaMMHOe
obecneyenue
Hcnionp3yemoe nmporpaMMHOE 00ecrieueHue

Ne HaunmenoBanmue | PazpaGoruuk 1O JocTynHocTh Ccblika Ha Exunblii
npasoodaagaresn)| (JIHIEH3NOHHOE, peecTp pocCHICKUX
cB00OIHO nporpamm st IBM n
pacnpocTpaHsiemoe) B/ (npu Ha/Im4um)
Microsoft Office ) ——.
1 [Access 2010



https://online.mospolytech.ru/course/view.php?id=10171
https://online.mospolytech.ru/enrol/index.php?id=5274
https://online.mospolytech.ru/course/view.php?id=8860
https://openedu.ru/
https://universarium.org/
https://welcome.stepik.org/ru
https://fgis.gost.ru/
https://fsa.gov.ru/use-of-technology/fgis-rosakkreditatsii/
http://www.mgs.gost.ru/TKSUGGEST/MGSpublic.nsf/MainForm?ReadForm
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Microsoft Office
CrangapTHbIN
2010

(word, excel,
powerpoint)

JInuien3nonHoe

4.6

CoBpemenHnblie npodeccuoHaJbHbIe 0a3bl JAHHBIX M WH(OPMALHMOHHbIE
CIIPABOYHBbIE CHCTEMBbI

Ilepeuens pecypcoB cetn UHTepHeT, 1O0CTYNHBIX 1JIs1 OCBOEHUS TN CUMIIJIMHbBI:

HauMmenoBanue

Ccbuika Ha pecypc

JoctynHocTh

NudopmanuoHHoO-cipaBOYHbIE CHCTEMbI

JocTtynHa B cetn

Cetu Koncynprantllintoc

Stack Overflow https://stackoverflow.com/ | Hnatepuer 6e3
OTpaHUYCHUIN
MH(popmaumoHHbIC pecypee! http:// www.consultant.ru HoctynHo

J1IeKTPOHHO-0MOINOTEYHbIE CUCTEMbI

/

Jlanb https://e.lanbook.com/ HocrymHa B ceTn
HHutepuer 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop.ru | loctynna B cetu

WnTepHer 6e3
OTpaHUYCHUHN

IIpodeccuonanbublie 6a3bl JAHHBIX

ba3a naHHBIX Hay4yHOUI
AJIIEKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)

http://www.elibrary.ru

JocrynHo

Web of Science Core Collection
— IIOJINTEMAaTN4YCCKaA
pedeparuBHO-
oubnuorpaduueckas u
HayKOMETpUYECKast
(OubnuomeTpuyeckas) 6aza
JTAHHBIX

http://webofscience.com

HocrymnHo

Zefar91

https://www.youtube.com/u
ser/Zefar91

JocrtymnHo

tolik7772

.https://www.youtube.com/u
ser/tolik7772

HocrtynHo



http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
https://www.youtube.com/user/Zefar91
https://www.youtube.com/user/Zefar91
https://www.youtube.com/user/tolik7772
https://www.youtube.com/user/tolik7772
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5. MarepuajJibHO-TEXHUYECKOE O0ecreyeHue

Jlnst  mpoBeleHUs JIGKIIMOHHBIX —3aHATUH  HEOOXOOMMBI  ayJUTOPUH, OCHAIICHHBIC
MYJIbTUMEANHHBIMU IPOCKTOPAMH U dKpaHaMu. J[J1s mpoBeneHus J1abopaTOpHBIX paboT TpedyeTcs
KoMITbIOTEpHBIN Kitace (AB1706, AB1713).

Oo0opynoBanue u anmaparypa:

- Habopsl KM/I, MUKpoMeTpUUYECKHE HHCTPYMEHTHI, ITAHTCHUHCTPYMEHT, WHAWKATOPHBIC
CKOOBI U HYTPOMEpBI, KOMILIEKThI U3MEPUTEIbHBIX IPOBOJIOYEK;

- onituMeTpsl, buennemep bB-200;

- IHCTPYMEHTAJIbHBII MUKPOCKOII;

- aHAJIOTOBBIE NPUOOPHI M IHM(POBBIE H3MEPUTEIbHBIC KOMILICKCH JJISI OIpPEIeICHUsS
[1apaMeTpOB MIEPOXOBATOCTH TOBEPXHOCTH;

- KpyIJIOMEp € aHaJIOTOBOM LIKaJIOW M MPOrpaMMOM ISl TOTyYEeHMsI [TOKa3aHUN B LIU(PPOBOM
BUJIE C TpapUUECKUM MPEJICTABICHUEM;

- 3-X KOOpAMHATHAas U3MepuTenbHas MamuHa (B MPLI);

- IPOEKTOP ¢ KOMIIbIOTEPOM M [10I00PKON MaTepHaIoB JUisl JIEKLUH 1 Ja00paTOPHBIX padoT;

- pa3JMyHbIe BUJIbI KAJIUOPOB;

- pa3JInYHbIE BUJIbI JIEKTPUYECKUX aHAJIOIOBBIX MPUOOPOB;

- peabHble JEMOHCTPALIMOHHBIE 3JIEMEHThHI MAIIMHOCTPOUTENBHBIX Y3JI0B, U3y4aeMble B Kypce.

JlaGopaTopHble MaTepPUAJIbI:

- QJIEMEHTHI Y3JI0B aBTOMOOWIS (IOPILHEBbIE Habllbl, TWJIb3bl LMIMHJIpPA, KJIAlaHbl U Jp.)
npeIHa3HauYeHHbIE U M3MEpEeHUH B 1a00paTOPHBIX padoTax;

- 9TAJIOHHBIE 3JIEMEHTHI U 00Pa3LIbl U1 OLIEHKH IIEPOXOBATOCTH ITOBEPXHOCTH;

- IOKa3bIBaIOIINE MPUOOPHI ISl OTIpEAETIEHUS METPOIOTMUECKUX XapaKTEPUCTHK U IIOBEPKU UX
COOTBETCTBHUS;

- 00pa3Lpbl IS OLEHKU paiuaibHOIO OMEHHUS.

Brimonnenue maGopatopHbIX pabOT MpeArnoiaraeT HCIOIb30BaTh Jiaboparopuu Kadenp
YHUBEpCUTETA, MPEANPUATANA W OpraHHU3alfii, UMEIIINe COBPEMEHHOE O0OpYIOBaHHE M OIBIT
IMPOBCACHU A H3M€p€HPII>i Pa3JINYHBIX BCIIMYNH.

6. MeToanuyeckue peKoMeHIaluu

Mertoarka npenojaBaHus AUCHUILTUHBI « MeTposorus, craHAapTU3anus U cepTudukanus» u
peanmu3ansi  KOMIIETEHTHOCTHOTO TOJAXO/Ja B  M3JIOKEHWHM W BOCHIPHUSTHH  MaTepuania
npeaycMaTpuBaeT HUCIOIb30BaHHME CIEAYIOIUX AKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEAECHUS
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHHA:

— ay/IUTOpHBIE 3aHATHSA: JIEKIIUH, TaOOpaTOpHBIE pabOThI, TECTUPOBAHUE;

— BHEAYAUTOPHBIC 3aHATHUS: CAMOCTOSTEIIEHOE H3YUCHNE OTEIBHBIX BOTIPOCOB, TIOATOTOBKA
K J1a0OpaTopHBIM paboTaMm.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

Bo3MosxHO npoBeieHue 3aHATUI U aTTeCTalluil B TUCTAaHIMOHHOM (hopMaTe ¢ NpUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOTO o0yueHus yHusepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «CraHgapTu3alMs, METPOJOTHs W CepTU(UKALUA» 3SIEKTPOHHBIX 00pa3zoBaTEIbHBIX
pecypcoB (O0P) (cMm. 11.4.4).

[Topsimox mpoBeaeHus: pabOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
pacIopsHKEHUSIMU TIPOPEKTOPA MO YIeOHOH paboTe /WK IIEHTPOM YIeOHO-METOAMYECKON paOOTHI.
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6.1 MeroauyecKkue peKOMeHIANHUHU JIs TPeNnoJaBaTesisi MO0 OPraHU3aANMU
00y4eHust

6.1.1. IlpenonmaBatenb OpraHu3yeTr IMpeNnoAaBaHUE JUCHUIUIMHBI B COOTBETCTBUHM C
tpeboBanusiMu  «[lomoxkeHust 00 opraHuzanuu 00pa30BaTENBHOrO Tpouecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €T0 (puiinanax», yTBepKAEHHBIM PEeKTOPOM YHUBEPCUTETA.

6.1.2. Ha nepBoM 3aHATHH NpenojaBaTelb AOBOAMT J0 CBEIEHUS CTYIEHTOB COJEp)KAHUE
paboueii mporpammbl aucuuiuinebl (PIIJ]) u mpenmocTaBiisieT BO3MOMXHOCTH O3HAKOMIIGHUSI C
IIPOrpamMMon.

6.1.3. [IpenogaBaTenb 0COOCHHO 0OpaIIaeT BHUMAaHUE CTYICHTOB Ha:

- BUIBI U (OPMBI MPOBENEHUS 3aHATUN MO JUCLUUIUIMHE, BKIIOYAs MOPAIOK MPOBEICHHS
3aHATUNA C MPUMEHEHHEM TEXHOJOTHH AMCTAaHIMOHHOTO OOYYEHHS M CHCTEMbI JUCTAHIMOHHOIO
00yuenust yausepcuteta (CO Mocnonutexa);

- BHUJBL, COJIEpKaHUE M TOPAJOK IPOBENCHMS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OILIEHOUYHBIX CPE/CTB;

- (hopmy, coneprxanue U MOPAIOK MPOBEACHUS IPOMEKYTOUHOM aTTeCTAI[Mi B COOTBETCTBUU
¢ OHIOM OIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/I.

6.1.4. JloBomuT 10 cCBeIeHUS CTYICHTOB TpaduK BBINOJHEHUS Y4YeOHBIX padoT,
npexycMmorpenHsix PI1/T.

6.1.5. Heobxonumo ¢ camoro Havana 3aHSTHI PEKOMEHJIOBaTh CTYJEHTAaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JIUTEPATYPy U yKa3aTh IIyTH JOCTYIA K HEH.

6.1.6. B Hauane wiM B KOHIIE CEMeCTpa JaTh CIHCOK BONPOCOB [JIsi MOATOTOBKU K
MIPOMEKYTOUYHON aTTECTAllMU (IK3aMEHY ).

6.1.7. Pexomennyercs ¢akt o3HakomiieHus cTyaeHToB c¢ PIIJI u rpaduxom paboTsi
NUCHMEHHO 3a()UKCHPOBATh MOAINMCHIO CTY/ICHTA B JIUCTE O3HAKOMIIEHUS ¢ cogepkanue PI1/I.

6.1.8. IlpenomaBatenu, BenylIMil JIEKUUOHHBIE W NPAKTUYECKUE 3aHATHUS, JOJDKHBI
COIIACOBBIBaTh TEMATUYECKUU IUIAH NPAKTHUUECKUX 3aHATHI, HCIIOJIB30BATH EAUHYIO CUCTEMY
0003HaueHH, TEPMHUHOB, OCHOBHBIX MOHATUN AUCIUIIUHBI.

6.1.9. Tlpn moAroToBKe K JAOOPAaTOPHOMY 3aHATHIO IO TMEPEYHIO OOBSBICHHBIX TEM

NPEIoIaBaTel0 HEOOXOIUMO YTOYHUTH IUIAH WX MPOBEACHUS, NMPOAYyMaTh (POPMYIUPOBKH U
coJiepKaHre Y4eOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 3aIIUTY Ja00paTOPHBIX paboT.

6.1.10. IlenecooOpa3zHo B X0/€ 3aIIUTHI JaOOPATOPHBIX PadoOT 33aBaTh BHICTYNAIOLUIUM U
ayJJUTOPUU JIOTIOJHUTEIbHBIE M YTOYHSIOIIHME BONPOCHI C IIEJbI0 BBIICHEHUS UX IMO3ULMHA 10
CYIIECTBY 00CYK1aeMbIX IIpoOIIEM.

Bo3MoxHO mpoBeieHne 3aHATUH U aTTeCTaluil B TUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CUCTEMBbI JUCTaHIMOHHOro o0yueHus yHuBepcurera (CHO-LMS). [lopsanok mposeneHus padboT B

JTUCTAaHIIMOHHOM (opMaTe YCTAaHABIMBAETCS OTACIbHBIMH PACIOPSDKEHUSIMU TIPOPEKTOpa IO
y4eOHOM paboTe U/Wiu IEHTPOM yIeOHO-METOIUUECKON PabOTHI.

6.2 MerToauueckne yKazaHus 1J1s1 00y4aOUIMXCH 10 OCBOCHUIO U CIUNJIMHBI
12 1 . CTy,Z[eHT C CaMOT'0 HaYaJia OCBOCHHUSA JUCITUITJIIMHBI JOJI’KEH BHUMATCIIBHO O3HAKOMUTCS

¢ paboueii mporpaMMoil JUCIHUILTUHBL.

1.2.2. CtyneHTy HEOOXOIMMO COCTAaBUTH JUIsl ceOsi TpaduK BHIIOIHEHUS y4eOHBIX paldoT,
npexycmorpeHHbix PIIJ[ ¢ yuérom TpeGoBaHUM ApYyruxX IUCIHUIUIMH, M3YyYaeMbIX B TEKYILIEM
ceMecTpe.

1.2.3. Ilpn npoBeneHUM 3aHATUN U NPOUEAYp TEKYIIEH M MPOMEXYTOUHOW aTTECTaluu C
UCITOJIb30BAHUEM HHCTPYMEHTOB HH(OPMAIIMOHHON 00pa3oBaTeNbHON Ccpeabl AMCTAaHIIMOHHOTO
obpazoBanusi yHuBepcuteta (LMS Mocnonutexa), kak BO BpeMs KOHTAaKTHOHW pabOTHI C
npernojiaBaTesieM TaK M BO BpeMS CaMOCTOSTEIbHONM paboOThl CTYyIEHT JOJDKEH O0ecledyuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOIO
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oOyuenust. I[Ipy OTCYTCTBHMHM TakoH BO3MOXKHOCTH OOCYIHTh CHUTYalMIO C IIperojaBaTesieM
JUCLUTUIMHBL
1.2.4. Tlpn BBINOJHEHUHU JIAOOPATOPHBIX PAOOT CTYIEHT JIOJDKEH NPUXOAWTH Ha 3aHsTHE,

IPEIBAPUTEIBHO U3yUYNB METOAMUYECKUE YKA3aHUs K J1aDOpaTOpHOU paboTe U MOJArOTOBUTH JKYypPHAI
K BBITIOJTHEHUIO JTA00PAaTOPHOM PabOTHI.

1.2.5. CamocTtosTenbHas paboTa SBISETCA OJHUM W3 BHUIOB Y4ueOHBIX 3aHsATHH. Llenn
CaMOCTOSITENILHON paboThl — MPAKTUYECKOE YCBOCHUE CTY/IEHTAMHU BOIIPOCOB, PACCMATPUBAEMBIX B
MPOLECCe U3YUCHUS TUCIIUIUTMHBI.

Bunbl BHEAyAUTOPHOIN CaMOCTOSITENIbHOM paOOTHI:

- CAaMOCTOSITENIbHOE U3YYCHUE OTACIbHBIX TEM AUCIUIUINHBI,

- IOJATOTOBKA K JICKIIUOHHBIM 3aHSATHSIM;

- MOJITOTOBKA K JJa0OPaTOPHBIM 3aHSITHSIM;

- oopmiIeHHE OTYETOB IO BHINOJHEHHBIM JTA0OPATOPHBIM paboTaM U TMOATOTOBKA K HX
3aluTe.

J1J1s BBITIOTHEHHMSI JTFOO0TO BUa CAMOCTOSTEIILHON paboThl HEOOXOAMMO TIPOHTH CIICTyIOIIHE
STaIlbI:

- OIIPECIICHHE LIEJTH CAMOCTOSITCIIBHOW PaOOTHI;

- KOHKpETHU3allKs MOo3HABaTEIbHOM 3a1a4H;

- CaMOOIIEHKAa TOTOBHOCTH K CaMOCTOSTEIILHON paboTe;

- BBIOOP aJIEKBAaTHOTO CII0Cc00a MEHCTBUS, BEIYIIETO K PEIICHUIO 3a/1a4H;

- IUTAHUPOBaHKE PAOOTHI (CAMOCTOSATEILHOM UITH C IIOMOIIBIO TIPETIOIaBaTeIs ) HAJl 3a/1aHUEM;

- OCYIIECTBJICHHE B TMPOIECCE BBIMOJHEHUS CAaMOCTOSATEIBLHON pabdOThl CAaMOKOHTPOJIS
(MpOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB pabOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

- peduekcus;

- MPe3eHTAIUs CAMOCTOSTEIIbHONW PaOO0THI MIIM 3aIIUTa JA00OpaTOPHOH PabOTHI.

Bonpocsl, BBIHOCHMbIE HA CAMOCTOSITEILHYI0 padoTy

1. ®enepanbubiii 3ak0oH «O0 obecrieueHn eIMHCTBA U3MepeHuit» ot 26.06.2008 N 102-Dd3
(mocnenuss penakuus) (OIK-11).

2. ®enepanbHblil 3ak0H «O cranaaptuzauuu B Poccuiickoit @eneparumn» ot 29.06.2015 N 162-
@3 (nocnennss pexakius) (OIK-11).

3. 'OCT 25346-2013 «OcHOBHbIE HOPMBI B3aMMO3aMEHSIEMOCTH. XapaKTePUCTUKHU U3AETUil
reoMmerpuueckue. CrucreMa JOMyCKOB Ha JUHEHHBIE pa3Mepbl. OCHOBHBIE MOJOKEHHUS, TOMYCKHU,
oTkaoHeHH U mocaakn» (OITK-5).

4. HopMmupoBaHHWE TOYHOCTH JETajieil TUMOBBIX COCOUHEHHH: YTIOBBIX M KOHHUYECKHX;
HIMTOHOYHBIX U IITUIEBBIX; pe3bO0OBBIX; UIMHIPHUECKUX 3yOuaThiX komnec u nepenad (OIIK-5)

5. OGecnieuenue TouHocTu pazmepHsbix 1enei (OIK-5).

6. denepanbHblii 3ak0H «O TeXHMUYECKOM perynupoBaHun» or 27.12.2002 N 184-®3
(mocnennsist penaxius) (OIK-5).

7. ®enepanbHblii 3akoH «O0 aKKpeIUTAlMU B HALMOHAIBHOM CHUCTEME aKKpeAUTAI[MH» OT
28.12.2013 N 412-®3 (nocnenuss penakuus) (OIK-5).

7. DoH/1 OLICHOYHBIX CPEICTB
®DoH/T OLICHOYHBIX CPEACTB MpeacTaBieH B [Ipunokennn 2 k paboyeit mporpamme 1 BKITIOYAET
pazienbl:
7.1. MeTo1bl KOHTPOJISI M OLICHUBAHUS PE3YJIBTATOB O0yUEHUS
7.2 llIkana v KpUTEPUU OLICHUBAHUS PE3YIHTATOB O0YUCHHS
7.3. OnieHOYHBIE CPENICTBA
7.3.1. Texyuuii KOHTPOJIb
7.3.2. ITpomexyTOUHAs aTTECTALMS



IHpuiaoxenue 1

CTpyKTypa U coepkaHue JMCUMILINHBI «MeTpoJiorus, CTaHAapTU3aANUs U CepTHPUKALMA»
1o HanpasJeHno noaAroroBku 15.03.01 «MammunocTpoenune» u npoduiao «MalmIuHbI M TEXHOJIOTHU 00PadOTKH
MAaTepHAaJIOB JaBjeHreM (0akaJaBp) 0YHOI (pOpMbI 00ydeHHS

Ne
Ne

n/n

Pasznen

Cemectp

Heneas

ceMecTpa

Buabl yueOHoi padoThl,
BKJIIOYASI CAMOCTOSITEJIbHYIO

paboTy CTy1€HTOB,

U TPYAOEMKOCTH B Yacax

Buanl camocTosiTe ILHOM
padoThbI
CTY/1€HTOB

Dopmbl
arrec-
Taluu

JI

I/C

J1ao

CPC

KCP

K.P.

K.II.

PI'P

Kon
p.p.

YeTBepThlii ceMecTpP

Memponozusn

Tema 1. BBenenne

[Ipenmer u 3agaun MeTposioruu. MeTpoJiorusi, Kak
Hayka 00 U3MEPEHHSIX U €€ POJib B TO3HABATEILHON
NEeSATEIbHOCTH 4YenoBeka. VIcTopusi cTaHOBIEHUS U
pa3BUTHUSI METPOJIOTHH. 3HAYE€HHWE METPOJIOTHH B
Pa3BUTUU HAYKU, TEXHUKU U TEXHOJIOTHH.
OcCHOBHBIE IIOHSTHS, CBSA3aHHBIE C OOBEKTAMH
U3MEpEeHuil:  U3MepeHwe,  HaONIoJeHHE  MpH
W3MEPEHUH, BETMYMHA, CBOMCTBO, KOJMYECTBEHHBIE
U KayeCTBEHHbIC TMPOSBICHHUS CBONCTB OOBEKTOB
W3MEpPEHHI, €IWHUIA BEJIWYHWHBbl, OCHOBHOWU
NPUHLUI  U3MEPEHHUs], pe3yabTaT H3MEpPEHUs,
MOTPEUTHOCTh pe3yJbTaTa M3MEPEHUs, HICTUHHOE U
JEHCTBUTENLHOE 3HAYEHUE U3MEPAEMON BETMUUHBI.
ITonsiTue 0 cucTeMax eIMHHUI] BeJTHIUH

Ilonatus o cucTeMax €IWHUI, BEIUYMH U
MPUHIIUMIIAX WX o0pa3oBaHus, OO0 OCHOBHBIX,
JOTIOJTHUTENBHBIX UM  MPOU3BOAHBIX  €JIMHHUIIAX,
IpaBWJIax UX 00pa30BaHMUSL.
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MexayHapoaHas  CUCTEMa  €QUHUL  BEJIMYMH
(cucrema CH): OCHOBHBIE, JONOJHUTENIbHBIE H
MPOU3BOAHBIE €auHULIbL. [IpenmyiiecTBa cucTemsl
CU. Onpenenenus 0CHOBHBIX eauHull cuctembl CHU.
Kpatnble u nonpHble enuHUIBl. BHeECUCTEMHbIE
€AVHULBI, JOMYCKAeMble K IPUMEHEHUIO HapaBHE C
enununamMn  CHU.  ®opmupoBaHue €IuHUL U
Pa3MEPHOCTH NPOU3BOAHBIX EIMHHUIL. OTATIOHHAS
0a3a enqunut cucremsl CH.

BocnpousBenenne eIMHNI BeJIHYHH H Mepegaya
HUX pa3MepoB

[TonsiTne o0 osranonax BenuuuH. HazHadenwue
stanoHa. CylllecTBEeHHbIE MPU3HAKH  JTAJIOHA!
HEU3MEHHOCTh, BOCIIPOU3BOJIUMOCTD, CIINYaEMOCTb.
OranonHass  06a3a  Poccuiickoit ~ deneparum.
Krnaccudukanus 5TanoHOB: NEepBUYHBIC HTAJIOH,
rOoCy1apCTBEHHbIN MEPBUYHBII 3TAJIOH,
HallMOHAJIbHBIN 3TaJOH, BTOPUYHBIN 3TAJIIOH, 3TAJIOH
— CBHUJIETEJIb, ITAJIOH CPABHEHUSI, ITAJOH — KOIIHS,
paOouuii 3TajgoH, OJUHOYHBIM 3TalOH, TPYNIOBOIi
STaJOH, JTAJOHHBIA HAOOp, WCXOJIHBIA ATAJIOH,
BEJIOMCTBEHHBIN 3TAJIOH.

l'ocynapcTBeHHBIE 3TAJIOHBI OCHOBHBIX €IWHUIL
BenmuuuH  cucremsl  CHU.  Merponoruueckue
XapakTEepUCTUKU  TOCYJAPCTBEHHBIX  3TAJIOHOB.
[lepemaya pasmepoB OT OdTajoHa K padboyum
CpeCTBaM U3MEPEHHUN.

JlabopaTopHnasi padora 1 «JI3yueHue KOHIIEBBIX
Mep JUTHHBDY.

Tema 2. HopMmaTtuBHO-npaBoBas 0aza
ol0ecrnieyeHUs: eAUHCTBA U3MEPEHU I

®enepanbHblil 3akoH Ne 102-03 «O6 obecrieueHnn
eIUHCTBA WM3MEPEHUIN
or 26.06.2008 r. I'nmaBHblE NPUHIMIOBI E€IUHCTBA
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u3mMepeHuii. OCHOBHBIEC MOJOKEHUS U TOHATUSL D3
«O6  obecriedeHUM  €IMHCTBA  HU3MEPEHUI».
PersnamenTanus ocHOBHBIX crarell 3akoHa. PopMbl
rOCYJapCTBEHHOI'O  pEryjJupoBaHus B  00JIaCTH
o0ecreyeHus eIMHCTBA U3MEPECHU.

JlabGoparopHasi padora 2 «/3mepeHue JTMHEHHBIX
pa3sMepoB MITAHTCHIUPKYJIEM.

Tema 3. U3mepenne BeJTHUMH

N3mepenue BEJIMYMHBI. Knaccudukarus
u3MepeHuii. MeToapl U3MEpEeHUi.

[lorpemHocT  W3MEpeHU W NPUYMUHBI  UX
BO3HUKHOBeHUs. Kiaccudukanus mnorpemHocTen
pe3yabTaToOB WU3MEPEHHUM. CyMmMmupoBaHue
COCTaBJISIOUINX [TOTPEIIHOCTH U3MEPEHUSI.
Cucrematnueckass M Ciy4aiiHas COCTaBIISIFOIIME
IIOTPEIIHOCTH PE3YyJIbTaTOB M3MEPEHHH. Xapakrep
MPOSIBJICHUSI ~ CUCTEMAaTUYECKUX  IOTPEIIHOCTEH.
CriocoOsl UCKIIIOYCHUS CUCTEMAaTUYECKUX
norpemHocteil. HensdexHoCcTh U HEYCTPaHUMOCTD
CIIy4alHBIX [TOIPELIHOCTEM.

3aKOHBI pacupeielieHNs pe3ybTaTOB U3MEPEHUN U
CIIy4alHOM MOTPEIIHOCTH.

Toueunas u wuHTEepBajgbHAs OLEHKU HCTHHHOIO
3Ha4YeHUs u3MepseMoi U3NIECKON BETUUNHBI.
OTceB rpy0bIX NOrpeuIHocTel (MPOMaxoB).
Metoasl u cpeAcTBa U3MEPEHUI

Knaccudukanys MeronoB U CpeIcTB HU3MEpPEHUI.
Knaccudukanus CPEICTB U3MEPEHUN o
OTIPEIETISIOIINM MIPU3HAKAM. O06o0meHHas
CTPYKTypHass ~ CXeMa  CpeACTB  HM3MEPEHMI.
TpeboBanusi, mpenbsBIsieMble K  CpeAcTBaM
U3MEPEHUM. OcHoBHbIE METPOJIOTHYECKHUE
MTOKA3aTEeNM MU3MEPEHUN MOTPEIIHOCTH U3MEPEHUS:
1IeHa JeJIeHus, Ipeiebl U3MepeHus,
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W3MEpUTEIIbHbIE ycunusd U T.A. Kiaccel TOYHOCTH
CPEZICTB U3MEPEHUM.

JlabopaTopnasi pa6ora 3 «/3mepeHue yrioBbIX
pa3MepoBy.

Tema 4. O6padoTka pe3y1bTaTOB H3MepPeHUI
OnHokparHble u3MepeHusa. OOnacTb MPUMEHEHHUS.
Mertoauka 00pabOTKH, PpE3yJNbTaTOB  IMPSMBIX
OJITHOKPATHBIX M3MEPEHUHN C TOYHBIM OLICHUBAHHUEM
MOTPEIIHOCTEN B COOTBETCTBUH C PEKOMEHAAIUSIMU
P 50.2.038-2004 «I'CHU. MW3mepeHus mnpsmble
onHOKpaTHble. OInEHMBaHHE IOTPEIIHOCTEH U
HEOIPEACIEHHOCTU PE3YyJIbTaTa U3MEPEHUIN.
MmHorokpataele u3Mepenusi. Knaccudukanus wu
00J1aCTh IPUMEHEHUS.

Mertoauka 0OpabOTKM  pE3yNbTAaTOB  IMPSIMBIX
PaBHOTOYHBIX U3MepeHuil B coorBercTBUM ¢ ['OCT
8.736-2011 «I"CH. N3mepenus psiMble
MHOTOKpaTHble. MeToabl 00pabOTKU pPe3ysIbTaToB
n3MepeHuil. OCHOBHBIE MOJIOKEHUSY.

IIpaBuna okpyryieHUs! pe3yibTaTOB HAOIIOJECHUN U
BBIUYHCIICHUM U UX MOTPEIIHOCTH.

Cmanoapmu3zayusn

Tema 5. HauuonannHas cucreMa
cranaaprusauum Poccuiickoin @egepanuu

Henu, nmpuHUMIBI U (QYHKIMM CTaHAAPTU3ALMH.
OO6mbexThl cTannaptuzanuu. [{oHsATHE HOPMATHBHBIX
)IOKYMGHTOB 10 CTaHJlapTI/ISaIII/II/I. OCHOBHBIG
TEPMUHBI U ONIPEACIICHUS.

MeTtoab! CTaHJAPTH3ALIHNH. XapakTeprucTHKa
METO0B CTaHIapTU3ALUHN: ONTUMM3AIIUS
TpeboBaHUM CTaHJIapTOB, rapaMeTpuiecKast
CTaHIapTH3alMs, YHU(DUKALNS, arperaTupoBaHHE,
TUITA3AIN, KOMIUIEKCHAs CTaHIapTHU3ALIHS,

OINCpCIkKaroIIad CTaHAapTu3anus.
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OOmiast XxapakTepUCTUKAa CHUCTEMBl W OTambl ee
pepopmMupoBaHus. Opranbl u CITyKOBbI
crangaprusauuu Poccuiickon @enepanuu.
Kareropuu cranpaproB. Buiel craHmaproB u ux
cozpepkanue. Pazpaborka crannapros. [Ipumenenue
CTaHJApPTOB.

JlabopaTopHas pa6ora 4 «O1eHKa NOrpemHocTen
MIOKa3aHUN MUKPOMETPAy.

10

Tema 6. B3amMo3amMeHIeMOCTb  W3/1eJIHIA.
XapakTepuCTUKN HU3JAeJHIl  reoMeTpHYecKHe.
Cucrema gonmyckoB MHMCQO Ha JuHeliHble
pa3mepsbl. [locaaku. Pacyer u BIOOP MOCAI0K
Hopmuposanue tounoctn wu3penui. KauecTBo
W3euid MalnHOCTpoeHus. B3anmozameHseMoCTh
KaK Ba)KHEHIIEEe CBOMCTBO COBOKYITHOCTH W3JIEIJIUM.
Buzbl B3auM03aMeHs1€MOCTH, OCHOBHBIE TEPMUHBI U
onpexaeneHus. [lonHas W HemonHas, BHEWHSAS U
BHYTPEHHSA B3aMMO3aMEHSIEMOCTb.
B3anmo3amenseMocTs Kak MPUHITATT
KOHCTPYMPOBAaHUs, U3TOTOBJICHUS U JKCIUTyaTalus
MamuH. DOyHKIMOHAJIbHAS B3aUMO3aMEHSEMOCTbD.
KoaddurimeHnt B3anMo3aMeHseMOCTH U METOJIbI €T0
TOBBILLICHHUS.

OCHOBHBIE TEPMUHBI: Pa3MEPHBII 3JIEMEHT, MOJIHBII
HOMUHAJIBHBIM pa3MEpHBI JJEMEHT, OTBEPCTHE,
BaJI, OCHOBHOE OTBEPCTHE, OCHOBHOM Ball. [lonsATHE
0 HOMHHQJIBHOM, JIEUCTBUTEIIBHOM W MPEACIIbHBIX
pa3Mepax, MpeleibHbIX OTKJIOHEHHUSX U JOITYCKax.
I'padnueckoe mosichenne TepMUHOB. [Ipenesnbl
JIONIyCKa, KBAJIUTET, MHTEPBAJ JOIYCKa, KJacc
nonycka.  [lonokeHne  mHTepBanma  JOIycKa
OTHOCUTEIIbHO HOMMHAJILHOTO pa3Mepa. OCHOBHOE
OTKJIOHEHHE. W nentuduxatopsl OCHOBHOT'O
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OTKJIOHEHHS. Y CIIOBHOE 00O3HAaueHHME Kjacca
JoTycKa Ha yepTexe. Beibop kimacca momycka.
[Tocanku. TepmuHbI, CBSI3aHHBIE C IIOCAJKaAMH.
Cucrema mnocagoxk MCO. Ilocagku ¢ 3a3opom, ¢
HATATOM, MIEPEXO/THBIC. I'padmueckoe
MpeACTaBICHUE TOcaaoK. Jlmama3oH TmOCaaKH.
OOpasoBaHue MOCAJOK B CHUCTEME OTBEPCTUS M B
cucteme Baja. O003HAYCHHUE TIOCAIOK HA YEPTEkKaX.
Meroabl BbIOOpa MOCAIOK B COSAMHEHUSX MAIIUH.
OO6acTu MPUMEHEHHMS, pacyeT U BBIOOP MOCAJIOK C
rapaHTUPOBAHHBIM  HATATOM, TEPEXOAHBIX U
MOCaJ0K C TapaHTUPOBAHHBIM 3a30poM. BriOop
MOCaJ0K B 3aBUCUMOCTHU OT YCJIOBHI AKCILTyaTalluu
¥ Ha3HAYEHMS COECTMHEHMS.

11

JlabopaTopHnasi padora 5 «O6paboTKa pe3yIbTaToB
MPSIMBIX ¥ KOCBEHHBIX U3MEPECHUIY.

10

12

Tema 7. KoHTpons JIMHEWHBIX  pa3MEpOB
kanuOpamu. HopMupoBaHue TOYHOCTH pa3MepoB U
MOCAJIKH MOAIIMITHUKOB KaUeHUsI

KonTponp peraneii ¢ IOMOILIBIO IPENENBHBIX
kanuOpoB. Bunel u koncTpykuuu. [lonst mnomyckos
KaJauOpoB-poOoK u KaIHOpPOB-CKOO.
WcnonuuTenbHble pa3Mepsl KaTMOpPOB.

OcHOBHBIE ~ TpeOOBaHUS, TNpEABSABISEMblE K
MOAIIMIHUKAM KaueHus. Kiaccel TOYHOCTH W
KaTeropuu MOAMNITHUKOB KadeHus. [1ois nonmyckos
IIOCAJOYHBIX MECT BaJlOB U KOPIIYCOB IIOJ
NOJIIMITHUKY ~ KaueHus. Bpibop mnocaaku B
3aBUCHUMOCTH OT BHJA HarpyXeHus, pexuma
paboThI, KJ1acca TOYHOCTH MOAIIUITHUKA U OCOOBIX
TpeboBaHuU K MOAIUITHUKOBBIM y371aM.
O06o03HaueHue MocaZoK MOJIINITHUKOB KayeHUs Ha
4epTekKax.

11
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13

JlabopaTopHasi pa6ora 6 «lI3MepeHue HapyKHBIX
LHWINHAPUYECKUX IIOBEPXHOCTEH OTHOCHUTEIbHBIM
METOJIOMM.

12

14

Tema 8. I'eomerpuueckne XapaKTePUCTHKU
U3eJUi.  YCTaHOBJIEHHME  TIeOMeTPUYeCKHX
aonyckoB. I'eomerpuyeckHe XapaKTepUCTHKHU
u3neauii. lllepoxoBarocTb HM  BOJHHCTOCTH
Jomycku (hopmsl, OpHUEHTALINH,
MECTOPACTIONOKECHUS u OoueHus. Buner
F€OMETPUYECKUX  JIOIMYCKOB,  HUX  YCIIOBHBIE
o0o03HavYeHHS. YKa3aHUE TeOMETPUICCKUX JIOTTYCKOB
Ha uepTexax. [eopeTHYecKHu TOYHBIE pPa3MEPBI.
TpeboBanue Makcumyma marepuana. TpeboBaHue
MHUHHMYMa Marepuana. TpeboBanue
B3aUMOJICHCTBUA. Y CTAHOBJICHUE T€OMETPUUYCCKUX
JOMYCKOB B 3aBUCHUMOCTH OT 3KCIUIyaTallMOHHBIX
MOKa3aTeyei.

I'eomerpuueckue XapaKTEePUCTUKU 1563 (17078
[IIepoxoBaToCTh M BOJHUCTOCTH. lllepoxoBaToCTh
MOBEPXHOCTH U €€ mapaMeTpbl. BeiOop mapameTpos
[IEPOXOBATOCTH U MX BEJIIMYUHBI B 3aBUCUMOCTH OT
TpeOoBaHU K MOBEPXHOCTH. METOABI U CpEeACTBa
KOHTPOJIS IEPOXOBATOCTH MTOBEPXHOCTEH.
O6o3HaueHne MIEPOXOBATOCTH MOBEPXHOCTEH Ha
YepTeKax.

BonHUCTOCTP TOBEPXHOCTM M €€ MapaMeTphl.
KOHTpOJIb BOJTHUCTOCTH MOBEPXHOCTH.

12

15

Tema 9. HopmupoBaHue TO4YHOCTHM jeTajiei
TUIMOBbBIX COCHHHBHHﬁ: yFJIOBbIX H KOHHYECKHX;
IIMOHOYHBIX W  [UIHIEBBIX;  Pe3b0OBBIX;
NMJIMHAPHYECKHUX 3y04UaThIX KOJIEC U nepeaayqy

HopMmanbHble KOHYCHOCTM H©  yIVIbI KOHYCOB.
JlonyCk# yTJIOBBIX pa3sMEPOB M YTIJIOB KOHYCOB.
Konnueckue coeiiHeHUsl. DJIEMEHTBl U TapaMeTPbl

12
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koHyca. Cucrema JOMYCKOB U MOCAAOK JUId
KOHUYECKUX COCIUHEHUHN. O0o3HaueHne
KOHUYECKHUX COEIMHEHUI Ha yeprexax.
WNucTpymeHTanbHble KOHYChl. METOBI U Cpe/ICTBA
U3MEpPEHUS YIJIOB U KOHYCOB

OcHOBHBIE JKCIUTyaTallUOHHBIE TPeOOBaHUS K
LIMOHOYHBIM U HUIMLEBBIM COeUHEHUAM. Jlonmycku
M TOCAJKU  UIMOHOYHBIX  COCIUHEHUH  C
[IPU3MaTHYECKUMHU LIMOHKAMH. CriocoOsr
LUEHTPUPOBAHMS IILTUIEBBIX coequHeHuH. Jlomycku
1 MTOCAJIKU IUTNIEBBIX COSAMHEHUH C IPIMOOOYHBIM
npodunem. OOG03HaYeHHE OOMYCKOB M TMOCAA0K
LIMOHOYHBIX W  LUIMIEBBIX COEIMHEHUH Ha
yeprexax.

Mertpuueckass pe3pba, mnpoduiab pe3pObl, mIar
pe3b0bL, cpeqHui TuameTp pe3bosl. [luamerpanbHast
KOMIIEHCAIUsl MOrPEUIHOCTE Iara MU IOJIOBUHBI
yriaa npoduns. IlpuBeneHHslii cpegHuii auamerp
pe3pObpl.  Cucrema  JIOMYCKOB M IOCaJOK
MeTpuueckoil pe3pObl. Ilocanku ¢ 3a3opom, ¢
HaTArOM U 1epexoAHble mnocaiku. CreneHu
TOYHOCTH, OCHOBHBIE OTKJIOHEHHMSI METPHUYECKOM
pe3b0bl, yKa3zaHUS Ha 4YepTeKax IOoJIel JOMyCKOB
pe3n0.

HopmupoBanue  TOYHOCTHM  LMIMHAPHUYECKHUX
3yOuaThIX Kojec W mepenad. TpeGoBaHus,
MpeIbsABIsSEMbIE K 3y0OUaThIM KOJIecaM U Iepeiadam.
HopMbl  TOWHOCTM ¥ BUABI  CONPSIKEHUM
UWIMHIPUYECKUX 3yOuYaThIX KoOJec M mepenad.
Hopmbl GokoBoro 3a3zopa. CTerneHH TOYHOCTH H
KOHTPOJIMPYEMbIE MOKa3aTeIN TOYHOCTU 3yOUaThIX
Kosiec W mepenad. Beibop cremeHell TOYHOCTH U
BUJBl  CONpPSDKEHUS B 3aBUCUMOCTH  OT
9KCILTYaTallMOHHBIX TpeOoBaHUI K
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LHAJTUHIPUYECKOM 3yOuaToi nepeaaue.
OcobeHHoCcTH 00O03HAYEHMsI CTENEHW TOYHOCTH U
BHJIa CONPSDKCHUM HA YepTexKax.

16

Tema 10. OOecneyeHHe TOYHOCTH Pa3MepPHBIX
neneu

Pacyer ToOYHOCTM  pa3MepHBIX LENEeH IIpH
oOecriedeHn  TOJHOH  B3aMMO3aMEHSEMOCTH.
OCHOBHBIE TEPMUHBI U ONPEACIEHUS, OTHOCSIIHNECS
K  pacdyery  pasMmMepHblx  memnei.  OOmas
XapaKTepUCTHKAa METOJOB PELICHUS pPa3MEPHBIX
renei. SJKOHOMUYHOCTb UCIIOJIb30BAHUS PA3IMUYHbIX
METOJIOB B 3aBUCHUMOCTH OT TpeOyeMoil TOYHOCTH
3aMBIKAIOIIEr0  3BEHA, YHCIA  COCTAaBJIAIOIINX
pa3MepoB,  CEpUMHOCTM  BBIIYCKa  W3JCINH,
TEXHUYECKOTO YPOBHS IIPOU3BOJICTBA U TPEOOBAHMIA
K B3aMMO3aMEHAEMOCTH 4acTel JKCILTyaTHPYEMBbIX
J5K31 (15078

PacueT pa3MepHbIX 1ienelt ¢ oOecredeHrueM MoIHOM
B3alMO3aMEHSIEMOCTH. MeTtosl pelIeHus.
OOpatHas ¥ npsiMas 3aJauu.

Pacuer TouHOCTM  pa3MepHBIX Ienel  npu
o0ecreyeHnn HeToJIHOM B3aMM03aMEHIEMOCTH.
Kpatkue cBeneHHs W3 TEOpPUM BEPOSITHOCTEH,
HEOOXO/AMMBIE Ul pacueTa pa3MEepHBbIX Lemneu
BEPOATHOCTHBIM MeETOJIOM. Pacuer pa3mepHbIX

neneiu c obecrieyeHuemM MIOJTHOM
B3alMO3aMEHSIEMOCTH. MeTtopl pelIeHus.
OOparHas u npsiMas 3aJauu.

Pemenue pa3MepHBIX nemnen METOJI0M

KomrneHcaTopoB. CellekTuBHas cOOpKa.

Bunel cOopku mo METOAy NOCTHIKEHUS TOYHOCTH
3aMBIKAIOLIErO0 3BEHA: IIOJIHOW W HENOJIHOU
B3alMO3aMEHAEMOCTH, IpyIIIOBOI
B3aMMO3aMEHAEMOCTH  (celleKTUBHAs  cOopka),

13
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cOOpka ¢ TPUTOHKOW, C pPEryJIUpOBaHHUEM, C
PUMEHEHHEM KOMIICHCAaTOPOB. METOAbI peleHus
pa3MepHBIX Lener Ui O0CCIeUCHUsT 3TUX BHJIOB
cOOpKH.

KoHCTpYyKIIMU KOMIIEHCATOPOB, UCIIOJIB3YEMBIX JUISI
pa3MepHOro perynupoBaHusl. [Tpuemsr
TEXHOJIOTUYECKOU KOMITCHCAI[VH: ylaJeHue
NPUIYCKa C IOBEPXHOCTH JAETalIM-KOMIIEHCATOpa,
nozaoop, UCIIOJIb30BAHUEC IUIACTMACCOBBIX
KOMITeHcaTopoB. Pacuer mpenenoB HeoOXoauMoin
KOMIICHCAIIUH.

17

Cepmudghurkayusn

Tema 11. OcHOBHBIE NOHATHS B 00J1aCTH OLIECHKH
COOTBETCTBHUS " ceprudukanum.
3akoHoaaTeJbHasI 0aza NOATBEPKACHUS
coorBercTBusl. [IpaBmiaa M JOKYMeHTBI IO
NPOBe/IeHUI0 padoT B 00/1acTH cepTHPUKALMA
OcHOBHBIE  MOHATHS B OOJIACTH  OLICHKH
COOTBETCTBUSA " cepTudUKaImH. Onenka
coorBeTcTBUs. IloaTBEp)KIEHME  COOTBETCTBHS.
dopma MOJITBEPKICHUS COOTBETCTBHUSI.
Obs3arenbHoe U J10OPOBOJILHOE TMOATBEPXKICHUE
COOTBETCTBHUSI. 3asiBUTEIb. Ceptuduxarus.
Jlexnapanusi COOTBETCTBHSA. 3HAaK COOTBETCTBHS.
3Hak  oOpameHuss Ha  pbeiHKe.  Cucrtema
CepTH(HKAIHH. Hcropus BO3HUKHOBEHHS,
CTaHOBJICHUS W Pa3BUTHS CEPTUPUKAIIH.
3akoHOJaTeNpHasA 6aza MIOATBEPKICHUS
COOTBETCTBHUS B Poccniickoit denepanuu.
ITocranosnenus IlpasurensctBa PO no Bompocam
MOATBEPKIeHUsT coOoTBeTcTBUA. (CHcTeMa OLIEHKH
MOATBEpKAEeHUsI cooTBeTcTBUs B  DenepanbHoM
3akone Ne 184 — @3 «O TeXHHUYECKOM
perynupoBanuu oT 27 nexkadpst 2002 r.».

13
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[TpaBuna cepTudUKaIIH.

3akoHOaTEeIbHAS H HOpMaTHUBHAas basa
cepTudUKaIym. 3aKOHOATEIIHbHEIC aKTEI
Poccutickoit  ¢penepannu. I[log3akoHHBIE aKThI —
[I0CTaHOBJICHUS IIpaBuTenscTBa PO.
OcHOBOIIOJIAraloIIHE OpraHU3alMOHHO -

MeToAnYecKrue  ToKyMeHThl.  Kiaccuduxaropsi,
MEepeyHd U HOMEHKIJIaTyphl. PekoMmeHnaTenbHbIe
nokymeHTbl.  CrnpaBouHble  WH(OpPMAlMOHHbIE
MaTepUabl.

CrpykTypHas cxema MH(}OPMALIOHHOTO
obecrieueHrs cepTUHUKAIINH.

18

Tema 12. Ilopsanok ceprupuKaAnMU NPOIAYKIHUH.
Cepruduxanus yciayr

[Mopsimox  ceprudukanmu  npoaykuuu. CxeMmsl
cepTudukanuu npoaykuuu. Ilpumenenune cxem.
[Topsanox mpoBeneHus cepTU(UKALUU MTPOTYKIUH.
OcHoBHble H3Tanbl cepTudukanuu. ConepxkaHue
JTAIoB.

Ceptudukar CcooTBETCTBUS HpU 00sS3aTENbHOU
ceprudukanmu npoaykuuu. IlpaBuna 3amonHeHus
6naHka cepTudukara.

3HaKU COOTBETCTBHSI MPOTYKIIUH.

VYcnoBus BBO3a HMMIOPTHUPYEMOM  INPOIYKLUH,
noJuiexamieil  00s3aTeIbHOMY  MOATBEPXKICHUIO
COOTBETCTBHUS.

Ceptuduxanus YCIIyT. IIpaBuna
(YHKIIMOHMPOBAHUS ~ CHUCTEMBI  JOOPOBOJIHHON
cepTuduKauu YCIIYT. OprasuzanroHHas
CTPYKTYpa CHCTEMBI T0OpPOBOJILHOW CepTH(PUKAIUN
YCIIYT. ITocmenoBareabHOCTD u JTarnbl
cepruukarmu  ycayr. Cxemsl cepTHQUKAIUU

YCIIYT.

13
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Haznauenue u obmacTu IIPUMEHEHHUS
PETHCTPAIlOHHBIX, OPraHOJIENTHYECKUX,
COILIMOJIOTHUECKUX M OIKCHEPTHBIX  METOJIOB,
NPUMEHSEMBIX TpU J00POBOJIBHON cepTHdUKAIIH
YCIIyT.

OcobenHoctn cepTU(UKAINU OTACIBHBIX BHIOB

YCIIYT.

JlabGoparopHas padora 7 «I3mMepeHne BHyTPEHHUX

19 | qUIMHIPUYECKUX TIOBEPXHOCTEH OTHOCUTEIHHBIM 14
METOJIOMY.
Tema 13. J[lekiapupoBaHue COOTBETCTBHS.
Boioop d¢dopm wum cxem  00s513aTEJBHOIO
NMOJATBEP KAeHUsI COOTBETCTBHS NMPH pa3padoTke
TeXHUYECKHX PerjaMeHTOB
HeknapupoBanue cooTBeTcTBHS. /[lelcTBytromas
MpaKTUKa  JIeKJIapUpPOBaHUS  COOTBETCTBUS B
Poccuiickoit ®@enepannn. dopma U coxepxkaHue
JeKIapauu O COOTBETCTBHH. JlokazarenbcTBa
COOTBETCTBHS, CXEMBI JEKJIapUPOBAHUS

20 | COOTBETCTBHSL. OTnuuuTeNbHBIE TPU3HAKU JBYX 15 )
dhopm 00s13aTeTLHOTO MTOATBEPKICHUS
COOTBETCTBUS. OTallbl INpolecca JeKIapupOBaHUs
COOTBETCTBHSI.
Beibop dopm um  cxem  00s3aTenbHOTO
MOJITBEPK/ICHUSI COOTBETCTBUSI TPH pa3paboTke
TEXHUYECKHX periaMeHToB. biok-cxema BbIOOpa
dbopM u cxeM 00s3aTENBHOTO TMOATBEPIKICHUS
COOTBETCTBHS B TEXHUUYECKHUX periiaMmeHTax. Cxembl
CepTH(HUKAIHH. CxeMsr JEKJIapUPOBAHUS
COOTBETCTBHSI.

271 JlaGoparopnas pabora 8 «Pacuer pa3mepoB 16

MMPpCACIIbHBIX KaJ'II/I6pOB».
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22

Tema 14. Axkpeauranms  OpPraHoB IO
cepTU(PUKANNM U UCTILITATEJIbHBIX JJa0opaTopuii
(ueHTpoOB)

®dopmupoBaHue HAlMOHAJILHOU CHUCTEMBI
aKKpeIUTaluH. HopmarusHoe obecrieueHue
pegopmbl  cucteMbl akkpenuTauuu. Kputepuu
aKKpeIuTaluyd U TpeOOBaHUS K aKKPEIUTOBAHHBIM
muuaM. ['ocyapcTBEHHBIM KOHTPOJIb U HAaA30p 3a
COOJIFOJICHMEM  TOCYNapCTBEHHBIX  CTaHIApTOB,
OpaBUa  00s3aTeNbHONW — cepTUUKAMM U 32
cepTHUGHUIMPOBAHHON POTYKIHEH.

17

23

JlabopaTtopnass  paGora 9  «Omnpenenenue
MapaMeTPOB MIEPOXOBATOCTH IO MPOPUIOTPAMMEY.

14

24

Tema 15. HanpasjeHusi pa3BUTHS CHCTEM
OLleHKH M TOATBEPKJAeHUSI COOTBETCTBHS.
Pemenne  3amad,  BBIABUHYTBIX  IPAaKTUKOM
cepTH(UKAINH B ITOCIIeAHEE AecsaTrieTHe. Pa3ssutne
CHCTEM OLEHKHU M MOATBEP)KIACHUS COOTBETCTBUS B
cete denepanbHoro 3akoHa Ne 184 — P33 «O
TEXHUYECKOM peryJnpoBaHum» ot 27 nexadps 2002
r.

18

®dopMma aTTecTanumu

Bcero 4acoB mo AWCHUIUIMHE B YE€TBEPTOM
ceMecTpe

18

18

72

3aBenyrouuii kadenpoit «CrangapTuzaus, METPOJIOTHs, CePTUDUKALH,

JOIICHT, K.3.H.

T.A. JleBuna




[Ipunoxenue 2
Paznean 7 PII - POH
OLHEHOYHBLIX CPEJACTB

MO INCHUTIJINHE

«MeTpoJiorusi, CTAHAAPTU3ALUA U CEPTUPUKALU )
HanpasneHnue noaroroBku
15.03.01 «MamuHOCTPOEHH €
Oo6pazoBarenbHas mporpaMma (popuiib MOATOTOBKH)

«MamuHbI ¥ TEXHOJIOTHH OﬁpﬁﬁOTKI/I MaTepUuaJI0oB 1aBJCHUECM)

7. ®oHI OLICHOYHBIX CPEACTB
B mporecce oOydeHus B TEUEHHE CEMECTpa HCIOJB3YIOTCS OLEHOYHBIE CPEJCTBA TEKYIIETO
KOHTPOJIA YCICBACMOCTH H IIPOMEIKYTOUHBIX aTTeCTaHHﬁ. HpI/IMeHHI-OTCH CIeayromue OLCHOYHBIC
CpEICTBA: TECT, 3alIUTa Ta0OPATOPHBIX PabOT, SK3aMEH.
O6y‘IeHI/Ie 0o JUCHHUIIIIMHEC ((MeTpOJIOFPIH, CTa"naapTusanusa " CCpTI/I(i)I/IKaL[I/ISI» HaIlpaBJICHO Ha
(dhopMUpOBaHHE y OOYUAIOIIMXCS CIICTYFOIINX KOMITCTCHITU:

Koa n HauMeHoBaHne KOMIIeTEH NI NHaukaTopsbl J0CTHXKEHUsT KOMITeTEHITUN

OIIK-5. Cnocoben pabotate ¢ HOopmatuBHO- | MOIIK-5.1. 3Haet BuabI U coaepkaHnne HOPMATUBHO-

TEXHUYECKON JOKYMEHTAIlMeH, CBSI3aHHOW C | TEXHMYECKOM  JOKyMEHTAallMHM,  CBS3aHHOW  C
npoeCCHOHATIBHON JEeSITETLHOCTBIO, C YUETOM | IpOecCHOHANBHON  IEeSTEIBHOCThIO, C  Y4E€TOM
CTaHJIapPTOB, HOPM U MPaBUII CTaH/IapTOB, HOPM U MPABUIL.

NOIIK-5.2. VYmeer pabotaTb C HOPMAaTUBHO-
TEXHUYECKOM  JIOKyMEHTallMed,  CBSI3aHHOM  C
npoecCHOHANIBHOM  EATENbHOCTBIO, C  Y4YETOM
CTaHJApTOB, HOPM U MPABUIL.

NOIIK-5.3. Bnageer HaBbikaMu  paOOTBl €
HOPMaTHUBHO-TEXHUYECKON JIOKYMEHTaluEMH,
CBSI3aHHOM C Mpo(decCUOHATBHON NeITebHOCThIO, C
Y4€TOM CTaHJApTOB, HOPM U ITPABHIL

OIIK-11. Cmocoben mnpumensats Metoas! [ MOIIK-11.1. 3HaeT cTangapTHBIE METO/BI KOHTPOJIS
KOHTPOJISl KadyecTBa W3JA€NUil M OOBEKTOB B | KauecTBa  M3Jenuil M 00BEKTOB B cepe
chepe mpodeccHOHATBHONH  AEATENbHOCTH, | MpOopecCHOHANbHOMN NesSTeTbHOCTH.

NpOBOAWTh  aHanu3 npuuuH  HapymeHud | MOIIK-11.2. YMeeTr npuMeHSATh METOABI KOHTPOJISA

TEXHOJIOTHYECKUX IIPOLIECCOB B | kKayecTBa M3AeaMi M 00BEKTOB B cepe
MaIlIMHOCTPOEHUN u pa3pabatbiBaTh | IPOQECCUOHATBHOW  JIEATENbHOCTH,  MPOBOJUTH
MEPOIPHUATHS 110 UX IIPEITYIIPEKICHUIO aHaJau3 TIMPUYMH HAPYIICHUWM TEXHOJIOTHYECKHUX

MPOIIECCOB B MAIIMHOCTPOCHWU W pa3padaThIBaTh
MEPONPHUATHS [0 UX MPETYTPEKIACHUIO.

HOIIK-11.3. Brianeer HaBbIKaMy KOHTPOJIS KayecTBa
u3nenuii 1 00bekToB B cepe npodeccrHoHabHOM
NeSITeTbHOCTH,  MPOBOIUTH  aHAIM3  NPHYUH
HapylmIeHUH  TEXHOJIOTMYECKUX  TPOLIECCOB B
MaIIHHOCTPOCHHUH U pa3padaThiBaTh MEPOTIPHUSATHS O
UX IPEIYIPEXKACHUIO.
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7.1  MeToabl KOHTPOJISI M OLICHUBAHNS Pe3YJIbTATOB 00YUYEeHHUSA

IIpencraBnenue
No Hanmenosanue Kparkasg xapaktepucTrka OLeHOYHOTO pet
2 p p Y OLICHOYHOT'O CPEJCTBA B
OC |OLlEHOYHOTrOCPe/ICTBA cpencTBa DOC
Cucrtema CTaHIApTH3UPOBAHHBIX 3a/IaHUM,
Tect [MO3BOJISIONIAsA aBTOMATU3UPOBATL IIPOLIE .
1 m p . ponl ﬂpr ®DoHJ TECTOBBIX 3aJaHUN
(T) M3MEPCHUsT YPOBHS 3HAHWUM W YMCHUH
00ydJaromerocs.
CpelcTBO MPOBEPKH YMEHHH W HaBBIKOB
) 371p [PUMEHSTh  IOJYYCHHBIC  3HAHUSA  JUIS 3ama”us IS 3aIUThl
[pelIeHusl MPAKTUUECKUX 3a/1ady C TOMOIIBIO 1a60paTOPHBIX paboT
MHCTPYMEHTAJILHBIX CPEJICTB.

7.2 IlIkaja ¥ KPUTEPHHU OLICHUBAHMSA Pe3yJIbTATOB 00y4YeHUs

DopMa NPOMEKYTOYHON aTTECTALMH: IK3aMeH.

O0s3aTEeJILHBIMH YCJIO0BHSAMHM IOATOTOBKHU CTYJCHTA K MPOMEKYTOYHOM ATTECTALMH SBJISCTCS
BBINIOJIHEHUE U 3alUTa CTYJIEHTOM Ja0OpaTOpHBIX paboT, NPeayCMOTPEHHBIX pabouell mporpamMMou u
IIPOXOKIACHUE HUTOrOBOrO0 Tecra He Hmke, 4eM Ha 40% mnpaBuiabHbIX OTBETOB. lIpomexyTounble
TECTUPOBAHUS MOT'YT IIPOBOJUTCS KAK B Ay IUTOPUM Y HUBEPCHUTETA 110 KOHTPOJIEM IIPEIIOAABATEIS], TaK U

AUCTAaHIIMOHHOM Q)opMaTe Ha YCMOTPCHUC ITpETIoaaBaTECIIA.

HIxaJja oneHUBaAHUA

Onucanune

Omauyno

BreimonHensl Bce BUIBI y4eOHOU pabOThl, MPEILyCMOTPEHHBIE
paboueit mporpammoil. CTyA€HT JIEMOHCTPHUPYET COOTBETCTBHE
3HAaHUU, YMEHH, HABBIKOB MTPUBEACHHBIM B TaONUIIaX TOKa3aTeNeH,
OnepupycT HpI/IO6p€TCHHI>IMI/I 3HAaHWsIMHU, YMCHUSAMH, HaABBIKaAMHU,
MPUMEHSIET UX B CUTYyallMsIX MOBBIIIEHHOW cioxHOCTU. [Ipu 3TOM
MOT'YyT OBITH A0NYHICHBI HE3HAYUTCIIbHBIC OHH/I6KI/I, HETOYHOCTH,
3aTpyJHEHUS MIPH aHATMTUYECKUX OMNEpalusix, epeHoce 3HAHUN U
YMGHHi/JI Ha HOBLIC, HCCTAHJAPTHBLIC CUTyalluu.

Xopowo

BrimonHeHsl Bce BUIB Y4eOHOM pabOTHI, MPEayCMOTPEHHBIE
y4eOHBIM M1aHOM. CTyIeHT IeMOHCTPUPYET HEMOIHOE, TPABUILHOE
COOTBCTCTBUC 3HaHI/II\/’I, YMGHHIZ, HAaBBIKOB HpI/IBeJIeHHI)IM B Ta6n1/1uax
nokasarenei, 500 ecliu TMpu OSTOM OBUIM JOMyIIeHBl 2-3
HECYIIECTBEHHBIE OITHMOKH.

Yooenemsopumenvro

BreimonHeHsl Bce BUIBI  yU4eOHOW pabOThI, MPeayCMOTPEHHBIE
yueOHBIM TUTaHOM. CTYICHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUMA,
B KOTOPOM OCBEIIEHAa OCHOBHAs!, HanboJiee BakKHasl 4acTh MaTepHala,
HO TMpU DJTOM JONyIIeHa OJHa 3HA4YMUTeIbHAs OIMHMOKa WU
HETOYHOCTb.
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He BoimonHeH oauH uiaum  Oojiee BUIOB y4eOHOH paboTHI,
IPEIYCMOTPEHHBIX y4eOHbIM IutaHOM. CTYAEHT JIEeMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUI, YMCHHM, HABBIKOB PUBEICHHBIM B
Ta0JMIax ToKa3aTeleld, JOMyCKAroTCS 3HAYUTEIbHBIC OIIUOKH,
MPOSIBIIACTCS. OTCYTCTBUE 3HAHWW, YMCHHM, HABBIKOB 10 PSAY
HOK&?)&TCJ’ICﬁ, CTyI[eHT HCIIBITHIBACT 3HAUYUTCIIBHBIC 3any,Z[HeHI/I$I HpI/I
ONEPUPOBAHUN 3HAHUSAMHU M YMEHHUSIMH IIPH UX MIEPEHOCE HA HOBBIC
CUTYyaLVH.

Heyoosnemsopumenvho

7.3  OueHo4HbIE CpeCTBA
7.3.1. Tekymmii KOHTPOJIb
Texymuit KOHTPOJIb BBIOJIHAETCS C TpUMeHeHneM baHka TecToBbIX BompocoB. [IpumMepsr TecToB
MIPEACTABICHBI HUXKE. Pe3yNbTaThl TEKYIIEro KOHTPOJISA YCIEIIHO 3a4UTHIBAIOTCS, €CJIM ITPH TECTUPOBAHUU
HaOpano He meHee 40 % u3 100 % BO3MOXKHBIX.
Oo0pa3ubl BONpocoB U3 (PoHIAa TECTOBBIX 3aaHUI
Paznen «MerpoJsiorus»
Bonpocs! qus onenku komnerenunu OIK-11
CpenctBo U3MepeHusl, MpeTHa3HAYCHHOE /IS BOCIIPOU3BEICHUST (PU3MUECKON BEITMIMHBI 33JaHHOTO
pazmepa, Ha3bIBACTCS
1. aTamoHOM
2. mepoit
3. JaTYUKOM
4. nmpeobpazoBaTeemM
5. KOMIIapaTopoM

my
Kunernueckas OHEPIuUA TCJa ONPCACIIACTCS 11O (l)OpMy.]'IG E=—,rne m —maccaTtena, v —CKOpPOCTb
2 2 2

ero JBMXKeHus. Pa3mMepHOCTb sHEpruu OyJeT UMeTh BUJI:
1.LMT ™
2.LM°T™
3.L°MT ™
4.L°MT?
5.LMT™
ITorpemrHOCT M3MEPEHUS OJHOM M TOW K€ BEIUYUHBI, BBIPAKEHHAs B JOJAX JTOM BEIIMYUHBI,
cocrasnser: 1-10~° — nusg nepsoro npubopa; 2-10~° — mis Broporo npubopa. Kakoii u3 5Tux npu6opos
TOYHEE
1. mepBbII
2. BTOpO#
3. OAMHAKOBBI
4. onpenennuTh HENb3s

KagecTBo cpencTB u3aMepeHuil, xapakTepusyrouiee 6JIM30CTh K HYJIIO UX MOTPELUTHOCTEH, Ha3bIBaeTCs
1. cxoauMOCThIO
2. BOCIIPOU3BOIUMOCTBIO
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3. TOUHOCTBIO
4. TOCTOBEPHOCTHIO
5. NpaBUIBLHOCTBIO
Paccrosinre Mexay OCSIMH JIBYX COCEIHHMX OTMETOK IIKaJbl, HU3MEPEHHOE BJOJb BOOOpaXkaeMoii
JIUHUH, IPOXOJIALICH Yyepe3 cepeIMHbI CAMbIX KOPOTKMX OTMETOK IIKaJIbI, Ha3bIBAETCS
1. HeHoO¥ neneHUs NIKaIbI
2. IJIMHOU JeJICHUS IIKAIbI
3. Auana3oHOM U3MEpEeHUH
4. nnana3zoHOM IOKa3aHUI
5. 4UyBCTBUTEIBHOCTBIO
IIpu wm3mepenun ycwius auHamomerp mnokassiBaeT 1000H, norpemHocts rpagyupoBku -50H.
Cpennee KBaJpaTM4ecKoe OTKIOHEHME NOKazaHui o, =l10H. YkaxuTe n0oBepHUTENIbHBIE TPAHUIIBI NI

HCTUHHOT'O 3HaYEHHs U3MEPSEMOT0 yCUIINSA C BEPOATHOCTBIO P=0,9544 (¢, =2).
1. F=1050 £20 H, P=0,9544
2. F=1000£20 H, ¢, =2
3. F=950+£20 H, P=0,9544
4. F=1000£60 H, P=0,9544
5. F=1050+10 H, ¢,=2

bau3zocth pe3ynbTaToB U3MEPEHUH, BBINOIHEHHBIX B OJIMHAKOBBIX YCIOBHUSAX, HA3bIBAETCS
1. cXOOUMOCTBIO
2. BOCIIPOU3BOAUMOCTBIO
3. TOYHOCTBIO
4. TOCTOBEPHOCTHIO
5. IpaBUIBLHOCTHIO
[IpuBeneHHass TOrpelIHOCTh aMIepMmerpa, paccuuTaHHoro Ha Tok 10A, cocraBuser 2,5%.
Onpenenure abCONMIOTHYIO MOTPEIIHOCTH /7Sl IEPBOI OTMETKH Kbl (1A).
1.0,5A
2.0,25A
3. 1A
4.0,5%
5.0,25%
Pa3HocTh 3HaUeHMI BETUYMHBI, COOTBETCTBYIOIIMX ABYM COCETHUM OTMETKAM LIKaJIbl
U3MEPUTENILHOTO Npudopa, Ha3bIBAETCs
1. meHo¥ neneHus NIKaILI
2. IJIMHOU JeJICHUS IIKAIbI
3. Auana3oHOM U3MEpEHHH
4. nnana3oHOM IOKa3aHUI
5. 9yBCTBUTEIBHOCTBIO
CpenctBo cpaBHEHUs, IPEJHA3HAYEHHOE JIS CIIMUEHUS] MEP OJTHOPOJHBIX BEJIMYNH, HA3bIBACTCS
1. aTanonoM
. JaTYUKOM
. KOMIIapaTopoM
. IpeobpazoBaresnem

whn W N

. 00pa31oBoii Mepoii
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OTcyer o paBHOMEPHOH MIKaye MpUOOpa ¢ HYJIEBOH OTMETKOM M IpenesbHbIM 3HaueHueM S0A
cocraBisier 25A. IlpeHeOperas apyruMu BHJaMU MOTPEIIHOCTEH, OIEHUTH MPEIENBl JIOMyCKaeMOn
a0COIOTHON MOTPEIIHOCTH 3TOTO OTCYETa IIPU YCIOBUH, YTO KJIACC TOYHOCTHU Mpubopa paseH 0,5.

1.£0,0075 A
2.+0,125 A
3.£0,25 A
4.40,5 A
5.+1 A

Kakomy 3akoHy pacrpeneneHusi MOAYMHSIOTCS CIIydaiiHble BETMYMHBI, 3aBUCSIINE OT OOJIBIIOrO

KoJn4yecTBa (GakTOpPOB, paBHOZHAYHBIX MO BIUSHUIO?
1. T'aycca
2. Beiibynna
3. Cumrcona
4. paBHOM BEpOATHOCTH
5. Makcseiuia

bin3ocTh pe3ynpTaToB U3MEPEHUM, BHIIIOJIHEHHBIX B Pa3HBIX YCIIOBUSX, HA3bIBACTCS

1. cX0aMMOCTBIO
2. BOCIIPOU3BOJUMOCTBIO
3. TOYHOCTbHIO
4. TOCTOBEPHOCTHIO

KauecTBO cpeacTB u3MepeHU, XapakTepHu3yrollee OJM30CTh K HYJII0 HX CHCTEMaTHYEeCKHX

MOTPEUIHOCTEM, HA3bIBAETCS
1. cXOOUMOCTBIO
2. BOCIIPOU3BOJIUMOCTBIO
3. TOYHOCTBIO
4. TOCTOBEPHOCTHIO
5. IpaBUIBLHOCTHIO

Haiitu npaBmiibHBIN OTBET. JlesSTENHHOCTh MO OOECTICYCHHUIO €TMHCTBA U3MEPEHUN OCYIIECTBIISETCS
Ha ocHoBe: 1) 3akoHOB; 2) IlocranoBnenuii IlpaBuTenbcTBa; 3) KOHCTUTYLHMOHHBIX HOpM; 4)
PEKOMEHIAalM OpraHU3aluil

1.1

2.2

3.1,2
4.1,2,3
5.1,2,3,4

[IpuBeneHHas MOTPEIIHOCTh amrepMmeTpa, paccuuTaHHoro Ha Tok 100A, cocrasiser 0,5%.
Onpenenure OTHOCUTENBHYIO IOTPEIIHOCTD )11 U3MEPEHHOT0 3HaueHus 25A.

1. 1%
2.2%
3.0,5%
4.2,5%
5.0,25%

Benuunna, koTtopas noykHa ObITh aireOpandecky nprubaBieHa K MOKa3aHUIO CPEICTBA U3MEPEHUS,
YTOOBI UCKITIOYUTDH BIMSHUE CUCTEMAaTUYECKOM MOTPEIIHOCTH, HAa3bIBAETCS

1. npomaxom
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2. IlonpaBkoit
3. LIeHOM JeJIeHUs IIKAJIbI
4. MOTpEeIIHOCThIO

3HaueHHUE (1)I/IBI/I‘ICCKOI71 BCJIIMYUHBI, IIOJTYYCHHOEC SKCIICPUMCHTAJIBHBIM IIYTEM U HACTOJIBKO Onu3Koe

K HICTUHHOMY 3Ha4Y€HUIO, YTO B IMOCTaBJICHHOU PISMCpPITCJ'II:HOfI 3aJa4e MOXKET OBITH HCIOJIL30BAHO BMECTO

HEro, Ha3bIBACTCA

. HefICTBHTeHBHBIM 3HA4YCHHUEM
. MICTUHHBIM 3HAYCHUCM
. YACJIOBBIM 3HAYCHHEM

AW N~

. HanboJiee BEepOSTHBIM 3HAYCHUEM
5. CpelHUM 3HaYEHUEM

OOJiacTs 3HaYEeHUH IIKaJIbl, OI'paHUYCHHAA KOHCYHBIM M Ha4YaJIbHbBIM 3HAUCHUAMMU IIKAJbI,

Ha3bIBACTCA

1. nnana3zoH U3MepeHuit
2. IUIMHA NeJEHNs IIKaIbI
3. Auana3oH NoKa3aHuH
4. 1ieHa JeJICHUS IIKAJIbI
5. 4UyBCTBUTEIBHOCTh

3HavyeHne GU3NIECKOI BETMUNHBI, KOTOPOE UACATBHBIM 00pa30M XapaKTepH3yeT B KAUECTBEHHOM U

KOJIMYCCTBCHHOM OTHOHICHUH COOTBCTCTBYIOLIYIO (1)I/I3I/I‘I€CKYIO BCJIMYMHY, HA3BIBACTCA.

1. AeHCTBUTEILHEIM 3HAUCHUEM

2. ICTHHHBIM 3HAaYE€HUEM

3. YHCIOBBIM 3HAYEHHEM

4. cpeTHUM 3HAYCHHEM

5. HauboJiee BEPOSTHBIM 3HAUCHUEM

Kakomy BHy MOBEpKM MOABEPrarOTCs CPEACTBA U3MEPEHUN IPU BBINYCKE M3 MPOU3BOJCTBA WIH

pemonTa?

1. nepuoanveckou
2. DkcnepTHON

3. IlepBuuHON

4. NHCnIeKMOHHON
5. BHEOYEPEIHON

duznueckas BCJIIMYKMHA, BXOAAIasA B CUCTEMY U YCIIOBHO ITPHUHATAA B KaUCCTBC HE3aBHCHUMOI1 OT

APYTrux BCJINYUH ITOH CHUCTCMBI, HA3bIBACTCA

1. OcHoBHOM

2. [TpouzBoaHOM

3. JOTIOJIHUTENBHON
4. KorepeHTHOU

5. 6e3pa3zmepHoii

HpOI/I3BOI[I/IMBIe OOTHOBPEMCHHO U3MCPCHUA ABYX WU HCCKOJBKUX HC OJHOMMCHHBIX BCIWYHUH IJIA

OIMPEACIICHUS 3aBUCUMOCTU MCKAY HUMU HA3BIBAIOTCA

1. npsimbIe

2. KocBeHHbIE
3. CoBMecTHBIE
4. COBOKYIIHBIE
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Uro npuHUMAIOT 32 JCHCTBUTENBHOE 3HAYCHHE (PU3MUECKOW BETUYMHBI TPH MHOTOKPATHBIX

U3MEpEeHUusX?

1.cpennee norapudmuyeckoe

2.cpennee apudmeTuyeckoe

3.cpenHee CTaTUCTUYECKOe

4.cpenHee B3BEIICHHOE

5. cpennee apudmMeTHUECKOE IPU PABHOTOUYHBIX U3MEPEHUSX WK CPEIHEE
B3BEIICHHOE MPU HEPABHOTOYHBIX H3MEPECHUSIX

Meron u3MepeHHs, NpPHU KOTOPOM HU3MEPSIEMYIO BEIWYUMHY CPABHUBAIOT C BEIWYUHOM,

BOCIIPOM3BOJMMOM MEPOM, HA3bIBAECTCS METOLOM:

Kak Ha3wIBaeTCs BeTMYMHA, BEIYUCIIIEMAs 110 popmyrie S = \

1. muddepeHManTbEHBIM

2. HYJIEBBIM

3. JOMIOJHEHUSA

4. cpaBHEHHUS C MEpOit

5. HEMOCPEICTBEHHOM OIICHKHU

1. cpenHee KBapaTUYeCKOE OTKIOHEHUE CPEAHETO apu(PMETHIECKOTIO
2. cpeqHee KBaIpaTHUECKOE OTKIOHEHUE PE3yJIbTaTa H3MEPEHHS

3. pa3max pe3yJbTaTOB HAONIOACHUN
4. cymmapHasi city4aiHasi IOrpelIHOCTh MPU OTCYTCTBHH B3aUMOCBSI3U MEKY IMOTPEIIHOCTSIMU
5. cymMapHas ciydaifHasi OTPEIIHOCTb MPH HAJTMYUU B3aMMOCBS3H MEXKIY MOTPEIIHOCTSIMH

OO6o0meHHas xXapakTepUCTUKA CPEACTB W3MEPEHUM MaHHOTO THIIA, OIpejessieMas IpeaeiaMu

JOTTYCKaeMOM MOTPEIIHOCTH, HAa3bIBACTCA

1. METPOJIOrMYECKOM XapaKTepUCTUKON
2. KJIaCCOM TOYHOCTH

3. UHTETpaAJIbHBIM [TOKa3aTeJIeM KauecTBa
4. KOMIICKCHBIM ITOKa3aTelIeM KadecTBa
5. TOYHOCTBIO

dusnueckas BCJIIMYMHA, BXOJAIAasA B CUCTEMY U oNIpeAcirieMast 4e€pe3 OCHOBHBIC BEJINYHNHBI 3TOM

CUCTCMBI, HA3bIBACTCsA

Kaxk Ha3zwiBaeTcs BCIIMYHHA, BhIYUCIIACMaAsI 110 (bOpMYJ'IC S; =

1. ocHOBHO#1

2. IlpousBoaHoOM

3. JlIonomHUTENbHON
4. 6e3pazmepHOi

5. KOTepEHTHOMN

1. cpenHee KBaApaTHUECKOE OTKJIOHEHUE CPETHETO apU(PMETHIECKOrO
2. cpeaHee KBaJpaTUUECKOE OTKIIOHEHUE pe3yJIbTaTa U3MEPEHUs

3. pa3Max pe3yJIbTaTOB HAOIIOICHU
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4. cymmapHas citydaiiHast IOIpeIHOCTb IPU OTCYTCTBUM B3aUMOCBSI3U MEKTy ITOTPEIIHOCTIMU

5. cymMMmapHasi ciaydaiiHas MOrpelIHOCTb [PY HATUYKUH B3AUMOCBS3U MEXKLY IMOTPEMIHOCTIMHU

Yxkaxute GopMyiy sl ONpeeIeHUs JOBEPUTEIbHOIO HHTEpBaja MPU MHOTOKPATHBIX U3MEPEHHSIX

1.41,8.
2. 1,8,

HazoBurte OCHOBHYI METPOJIOTHYCCKYIO XapaKTCPUCTUKY, OIIPCACIIICMYTO IIPU ITOBEPKE CPCACTB

U3MEPEHUI

1. morpemHocTb

2. TOYHOCTD

3. 11eHa JIeJIeHMS LIKAJIbI
4. 4yBCTBUTEIBHOCTh
5.auamna3oH MoKazaHuu

Kaxoii 3axon B Poccuiickoi q)ez[epaupm YCTaHaBJIMBACT IIPABOBBIC OCHOBBI MeTpOJ'IOl"I/II/I?

1. «O cranmaptuzanuu B Poccuiickoit denepammm»
2. «O 3amure mpaB MOTpeOUTENECIH»

3. «O6 obecnieueHNH €MHCTBA H3MEPEHHID

4. «O TEXHUYECKOM PETYJINPOBAHUM

5. BC€ yKa3aHHbIC BBIIIIEC

IIpn wusmepenun TtemnepaTypel 7 B moMenieHMM TepMoMeTp mokasbiBaeT 26°C. Cpennee

KBaZpaTH4eCKoe OTKJIOHeHHEe nokazanuii o,=0,3°C. CucremMaTHyeckas IOIPEIIHOCTh HM3MEPEHUS

A =+0,5°C. YKaxuTe 10BepUTEIIbHbIE T'PAHUIIBI 111 HICTUHHOTO 3HAYEHUS TEMIIEPaTypPhl C BEPOSITHOCTHIO

P=0,9973 (¢,=3).

1.252°C<T<268°C,  P=0,9973
2.257°C<T<263°C, P=0,9973
3. 24,6°C<T<264°C, P=0,9973
4.256°C<T<274°C, P=0,9973
5.256°C<T<274°C, 1,=3

Pabora onpexnensiercsa no ypaBHeHuto A=Fl, rne cunma F=ma, m- macca, a- yckopenue, l-ninuna

nepeMeIeHus. YKaxuTe pa3MepHOCTb paboThI A.

1.MT™
2.L°MT™
3.L°MT
4.L*M
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Paznen «Cranpaprusanus»
Bonpocs! 15 onenku komnerennun OIIK-5
TexXHUYECKU PErIAMEHT HOCUT XapaKTep
1. pekomMeH1aTeNbHbIN
2. pyKOBOASIIUH
3. 00s3aTeNnbHBIH
4. cornacoBareybHbIN
Urto Takoe crangapTu3anus?
1. Crangaptuzanus — 3T0 oOecrieyeHue €AMHCTBA CPEICTB U3MEPEHU M
2. Crangaptuzanus — JEATEIbHOCTh MO YCTAHOBJICHHUIO MPABWI M XapaKTEPUCTUK B LEIAX MX
JOOPOBOJIBHOTO MHOTOKPATHOTO WCIOJL30BAaHUS, HANpaBlIEeHHAs Ha JIOCTIKEHUE YHOPSAOYCHHOCTH B
cdepax Mpou3BOACTBA M OOpaleHHs] MPOAYKIMH W TMOBBIIMICHUS KOHKYPEHTOCIIOCOOHOCTH MPOAYKIIHH,
paboT u yciyr.
3. CrangapTusanus — 3T0 COBOKYMHOCTh HarmoHanbHbIX cTaHAaapToB ('OCT P) u obmepoccuiickux
KJIacCU(UKATOPOB TEXHUKO-DKOHOMUYECKOU U connanbHoi nHpopmanuu (OKTIN)
4. CranmapTusaius — 3T0 METPOJIOTUYECKOe 0OecTeueHe MPOIyKIMU B IMpoIiecce MPOU3BOICTBA
JlesiTenbHOCTh 1O YCTAHOBJICHHWIO HOPM, MpaBUJ M XapaKTEPUCTHK B IEJsIX oOecreueHus
0€30MMacHOCTH TPOAYKIIMU, Ka4eCTBA MPOIYKIUU, PAdOT, YCIyT, €AUHCTBA U3MEPEHUH, SKOHOMHUU BCEX
BUJIOB PECYPCOB — 3TO. ..
1. cranmapTuzanus
2. ceprudukanys
3. aKkpeauTalus
4. meTpoJiorus
CymiecTByeT MEeXIyHapOIHAS CHCTeMa pyOpuKamuu autepatypsl nuaexcamu Y JIK. Oto npumep
1. cucremaruzanuun
2. kaccupuKauu
3. KOIUPOBaHUS
4. yaudukauuu
5. arperatupoBaHUs
Kakoii rpymnmoit o0meTexHI4ecKuX CTaHAapTOB YCTaHABIMBACTCA €IMHBIN MOPSAOK OpTraHU3alUU
MIPOEKTUPOBAHMSI, TIpaBUIIa OPOPMIICHUS YePTEkKeH U BeIeHUS YePTEKHOTO X03s1cTBa?
1. ECTH
2. ECK/[]
3. ECTIIIIT
4.TCHU
5. ECKK TOU
MeTon craHgapTU3alMM, 3aKIIOYaIoNIMiics B OTOOpe W periaMeHTalli ONTHUMAlbHOW U
COKpAI[eHHOW HOMEHKJIaTyphl 00bEKTOB OJIMHAKOBOTO (PYHKIIMOHATHHOTO HA3HAYECHHU S, HA3bIBACTCS
1. Tunuzanuen
2. knaccudukanuen
3. ynudukanuen
4. arperaTupoBaHHEM
5. cucreMaru3anuen
Merton craHmapTU3alii, YCTAHABIUBAIOIIUN THUIIOBbIE KOHCTPYKTHBHBIE M TEXHOJOTUYECKHE
perieHus1, Ha3bIBaeTCA
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1. Tunus3anuei
2. knaccudukanuen
3. yaudukanmei
4. arperaTupoOBaHUEM
5. cucremMaruzanuen
Kako#i rpynmoii oOMIETEXHUYECKUX CTAHIAPTOB YCTAaHABIWBAIOTCS TMPHUBWIIA CO3JAHUS CHUCTEM
KJ1accuukanuu u KoaupoBaHus nadopmarun?
1. ECT/[
2. ECKJ]
3. ECTIIII
4. TCHU
5. ECKK TOH
Kakas cuctema OOIIETEXHUYECKMX CTAaHIAPTOB YyCTaHABIUBAET OOLIMN MOPAIOK MPHCBOCHUS
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO KOJIa IeTaIl B MAITUHOCTPOCHUH ?
1. ECK]]
2. ECT/[
3. ECKK TOH
4. ECTIIII
5.ICH1
Mexnynapoansie crangaptsl UCO aiis cTpaH-y4acTHULL UMEIOT CTaTyC:
1. pyxoBoasuii
2. 00s13aTeIbHBIH
3. 3aKOHOIATEILHBIN
4. coritacoBaTeNbHBIN
5. peKOMeHJaTeNbHbIN
Uto oTHOCHUTCS K 00bEKTaM TEXHUUECKOTO PeryJupoBaHus?
1. npoxyxums
2. ycmyru
3. mpotiecchl
4. mpoyKIusi, MPOIECChl, paboThl, YCIYTH
5. paboThl, yciyru
[TpuHIMI, 3aKITIOYAIONINIICS B YCTAHOBICHUN HECKOIBKHUX PSAJOB CTaHIAPTU3YEMBIX IMapaMeTPOB C
TeM, 4TOOBI MPU MX BHIOOPE MEPBBIA Psii MPEANOYECTh BTOPOMY, BTOPOM TPETheMy M T.J., HA3bIBAETCS
MIPUHIIAIIOM
. KOMIIICKCHOCTH
. CHCTEMHOCTH
. IPEANOYTUTETbHOCTH
. TApMOHHU3AIUU
5. IPEEeMCTBEHHOCTH
MeTton co3manus U3l U3 yHU(PUIIUPOBAHHBIX MHOTOKPATHO UCIIOJIb3YEMbIX aBTOHOMHBIX y3JI0B,
yCTaHABIMBAEMbIX B U3/ICINU B PA3IMUYHOM YHUCIIE U PA3IUYHBIX KOMOWHAIUSIX HA3BIBACTCS

AW N =

1. yaudukanueit

2. Tunu3anuen

3. arperaTupoBaHUEM
4. xnaccudukarmein
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5. cucreMaru3aumuein
JIokyMeHT, cojaepXkaliuii mpaBuia, OOIIME TPUHLHUIBI WM XapaKTEPUCTUKU, Kacarolluecs
Pa3IMYHBIX BUJIOB JEATEILHOCTH WM PE3YJIbTATOB, Ha3bIBACTCS
1. TUPEKTUBHBIN JOKYMEHT
2. HOpMATUBHBINA IOKYMEHT
3. IUIaH MEPOTIPUSITUI
4. 3aK0H
5. clipaBKa MPUYMHHO-CJIEICTBEHHOTO aHAJIh3a
Teopernueckoii 6a30ii CTaHIAPTUIAIMH SBIISCTCS ...
1) cucreMa npeAnOYTUTENBHBIX YUCEI
2) KOMMYECTBEHHBIC METOAbI ONITUMHU3AIUN
3) cucrema equHUIL] PU3NIECKUX BETHUUUH
4) ONTUMAJILHOCTH TPEOOBAHUIA.
IIpumenenne ctangaptoB B PD
1. o0s3aTenbHOE
2. 10OpOBOJIBHOE
3. 100POBOJILHO-TIPUHY IUTEITHHOE
Cranpaptet UCO cepuu 9000 — 310
1. crangapTel Ha paboTy (IIpoIecchl)
2. cTaHIapThl CUCTEMBI KaueCTBa
3. cTaHAapThl CUCTEMa HKOJIOTMUECKOT0 MEHEKMEHTA
4. cTaHAapTHI CUCTEMA MEHEKMEHTA MpodeccnoHalbHOIM 0€30MacHOCTH U 3J0POBbs

VYkaxure cranaapt cuctemsl ['CU
1.TOCTP 1.5-2012
2.TOCT 2.503 — 2013
3.T'OCT 8.568 — 2017
4. TOCT ISO 9001-2011
CoxkpaiieHHOe 0003HAUEHUE €IMHON CHUCTEMBI TEXHOJIOTHYECKON JOKYMEHTAIINH
1. ECT/[
2. ECKJ1
3. OKTBOH
4. ECTIIII
Crangaptel ISO 14000 — sT0
1. cranmapThl Ha paboTy (MPOIECCHI)
2. CTaH/IapThl CUCTEMBI KaueCTBa
3. cTaHJapThl CUCTEMA HKOJIOTUYECKOT0 MEHEIKMEHTA
4. cTaHAApTHI CUCTEMA MEHEKMEHTA Mpo(deccnoHalbHOM 0€30MacHOCTH U 3J0POBbS
TexHuuecKkue ycnoBus yTBEPKAAET
1. mpaBUTENBCTBEHHBIN OpraH
2. MyHULIMTTAJIbHBINA OpraH
3. IpeAnpUsITHE-U3TOTOBUTEITH
4. MUHHCTEPCTBO UJIU BEIOMCTBO
CrannapT, NpUHSTHIA HAITMOHATBHBIM OPTAaHOM T10 CTaHIAPTU3AINH, HA3bIBACTCS
1. HaMOHAJILHEIM
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2. MeXIyHapOAHBIM
3. peruoHaIbHBIM
4. rocy1apCTBEHHbBIM

HanmonaneHblii oprat 1o cranaapTHU3aluu pa3padaTeiBaeT U yTBEPKAAET POrpaMmy pa3paboTKH. ..

1. MeXTyHapOAHBIX CTaHAAPTOB

2. HalIMOHAJILHBIX CTAHJIAPTOB

3. rocy1apCTBEHHBIX CTaH1apTOB PD
4. craHaapTOB OpraHu3anui

CornacHo @enepalibHOMY 3aKOHY «O TEXHUYECKOM PETYJIUMPOBAHUN», B OTIMYHE OT TEXHUUYECKUX

PEriiaMCHTOB CTAaHAAPTHI NPUMCHAKOTCA:

1. B 00sA3aTENEHOM MOPSIIKE

2. Ha TOOPOBOJIBHOM OCHOBE

3. B COOTBETCTBHH C ITOCTAHOBJICHUAMHU (heJIepaIbHBIX OPTaHOB HCITOJTHUTEIIbHON
BJIACTHU

4. B COOTBETCTBHH C PETMOHAJILHBIM 3aKOHOIATEILCTBOM

HpI/I Ha3HAYCHUHU JTMHEHHBIX TCOMCTPHUUCCKUX PasMCPOB JeTaneu MNPpEAIIOUTUTCIIBHO OKPYTJIATDH

3HAYCHHS Pa3MEPOB JI0 YUCEI U3 Psija

1.RS

2.R10
3. R20
4. R40

I'OCT 2.601 — 2013 oTHOCUTCS K MEKOTPACIEBON CUCTEME CTAHJAPTOB. ..

1. F'ocynapctBenHoit cucreMsl crangaptuzanuu (I'CC)

2. Enunoii cucremsl KoHCTpyKTOpcKoi nokymenTtanuu (ECK/I)

3. YHuduuupoBanHoii cuctems! qokyMeHTauu (Y CJI)
4. Cucrembl HHQOpMaIIMOHHO-0nbmorpapudeckoit fokymentanuu (CUBU/T)
Crangaptsl, oTHOCsIKECs K ['ocynapcTBeHHOM cucTeMe oOecrieueHus €UHCTBA U3MEPEHU, UMEIOT

B CBOMX KOJ[aX NIEPBOE YHUCIIO (OTIEIEHHOE TOUKON)

Ceptuduxanus

1.1
2.2
3.7
4.8

Paznea «Ceprupuxanus»
Bonpocs! qis ouenkn komnerenuuu OIIK-5
— 3TO dbopma MTOATBEPKICHUS COOTBETCTBUS TpeOOBaHUIM:

1) TeXHUYECKHUX PpErjaMeHTOB; 2) HAIlMOHAJIBHBIX CTAHAAPTOB; 3) MEXAYHApOIHBIX CTAHAAPTOB; 4)

9KOHOMHYCCKHUX 3aKOHOB

1.1

2.2
3.1,2
4.1,2,3
5.1,2,3,4

Pacrnionoxxure yuacTHUKOB CUCTEMbI CEPTHU(PHUKALIMHU IO BO3PACTAHUIO KOHTPOIUPYIOUINX QYHKIUH
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1) HaMOHAJNBHBIA OpraH MO CepTUHUKAIMU; 2) 3asABUTEIH CEPTHPHUKALMOHHBIX YCIyT; 3)
LEHTPaJIbHBINA OpraH 1o ceprudukanuu; 4) oprausl Mo cepTuduKanum
1.2-4-3-1
2.4-2-3-1
3.4-3-2-1
4.1-2-4-3
5.1-4-2-3
OO6s3aTenbHON ceprudukanuu nomuexar: 1) mepconan; 2) mpoaykius; 3) ycayra; 4) CHCTEMBI
KauecTBa
1.2
2.2,3
3.2,3,4
4.1,2,3,4
5.1,2,3
[Ipu o6s13aTenbHOM cepTUhUKALIUY TPOLYKIIMA U3TOTOBUTENb MOTyYaeT JTUICH3UIO Ha 3HAK:
1. rogHOCTH
2. KauecTBa
3. cepruduxanuu
4. cOOTBETCTBUSA
5. IpUMEHEHUS
CepTtudukaius cucTeM MEHEP)KMEHTa KauecTBa MPOBOJUTCS HA COOTBETCTBUE TPEOOBAHUSM:
1. crangaptoB MCO cepuu 9000
2. crannaptoB MCO cepun 14000
3. CTaHIapTOB MPEANPUATHIA
4. ¢penepanbHbIX 3aKOHOB
5. IOCTaHOBJICHUH NPAaBUTEIBCTBA
CepTudukaius CUCTEM 3KOJIOTMUECKOT0 YIPaBIeHHs IPOBOJUTCS HA COOTBETCTBUE TPEOOBAHUSAM:
1. crannaptoB UCO cepuu 9000
2. ctanpapros MCO cepun 14000
3. CTaHIapTOB MPEANPUATHIA
4. henepalbHBIX 3aKOHOB
5. IOCTaHOBJIEHUH [TPABUTEIBCTBA
[enpro 00s13aTeIbHON CEPTUHUKALINY SIBISETCS TIOITBEPIKICHUE:
1. MOATMHHOCTU MPOAYKIIMH
2. COOTBETCTBUS CUCTEMBI KauecTBa opranuzauuu Tpedosanusm 1CO 9000
3. KadecTBa
4. TpeboBaHuil 6€30MaCHOCTH
5. BCE yKa3aHHOE
OObexTamu JOOPOBOJIBHOM cepTU(UKALINY SIBIISIOTCS:
1. mpoaykuus
. ycIIyru
3. CHCTEMBI KauecTBa

[\

4. mepcoHan
5. BCe BBILIE IEPEUNCIEHHOE
HazoBuTe rnaBHBIM 00BEKT IPOBEPOK NP CEPTUDUKALIMY CUCTEM KauecTBa
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. IESTENILHOCTH T10 YIIPABJICHUIO U 00ECIICYCHHUIO Ka4eCTBa
. IPOU3BOJICTBEHHBIE MPOLIECCHI

. METPOJIOTHYECKOE 00eCTIeYeHHE

. OpraHU3alMOHHAs CTPYKTYpPa MPEeANPUATHS

. JIeSITeNIbBHOCTh PYKOBOJICTBA

HazoBute ¢hopMbl 00s13aTEILHOTO TOATBEPKICHUS COOTBETCTBUS

whn AW N~

. T0OpOBOJIbHAS cepTUDHUKAIIHS

. o0s13aTenpHas cepTudukanms

. IPUHATHE JACKJIApALUU O COOTBETCTBUU

. o0s13aTenpHas cepTU(UKALUS U IPUHATUE JIEKIapaui O COOTBETCTBUU
. 10OpOBOJIbHAS M 00s13aTeNbHAS CEPTUPUKAIHS

DN AW~

OdunumanbHOe PU3HAHUE OpraHaMK rOCy1apCTBEHHOMN BJIACTH MpaBa UCIIBITATENLHOM 1a00opaTopun
OCYLIECTBJISATh KOHKPETHBIE TUITbI UCIIBITAHUN MPOTYKIIMM HA3bIBAETCS
1. akkpenuTanuen
2. aTTecTanuen
3. moBepKoMn
4. skcniepTH30ii
5. KanuOpOBKOMA
JleiicTBUe TpeThel CTOPOHBI, JTOKA3bIBAIOIIEE, YTO OOECIEYMBACTCS COOTBETCTBUE MPOIYKIIUH
KOHKPETHOMY CTaHAAapTy — 3TO
1. akkpeauTanus
2. cTaHapTU3aLMs
3. ucnbITaHue
4. ceprudukanus
B ¢pyHkumu ucneitarenbHOM 1a00paTOPUU BXOIUT:
1. paccMOTpeHHE TOJYYEHHOM OT HU3TOTOBHUTENSI TOKYMEHTAllMd W TIPOBEICHHUE DKCIEPTU3BI
00BEKTOB HCTIBITAHUN Ha COOTBETCTBUE ITOU JOKYMEHTAIIUU
2. B3aUMOJICUCTBHE C TMOTPEOUTENIMH M C JPYTUMH OpTaHH3alMSIMH B YacTH IOJTy4YEHUS
nH(OpMAaIIUY HA COOTBETCTBHUE MPOIYKIIMH CEPTUPHUIIPOBAHHOMY 00pa3ILy
3. pa3paboTKa MporpaMMbl, TUTIOBBIX U PaOOYMX METOIUK UCIIBITAHUN 110 KaXJI0My HOPMATUBHOMY
JTOKYMEHTY
4. BbIIaua 3aKIF0YEHUS] O BOZMOXKHOCTH PAaCIpOCTPaHEHUs Pe3yIbTaTOB UCIBITAHUHN, CEPTU(HUKATOB
COOTBETCTBHSI, OJIOOPEHUI TUTIA TTPOTYKIINH
B oTHOMmeHnn kaknx 00bEKTOB BOZMOXKHO JIEKJIAPUPOBAHUE COOTBETCTBHUSI:
1. IpoAyKITNHU, UMEIOIIEH TOBBIIICHHYIO OMACHOCTH IS MOTpeOUTeNnel u OKpyKaromen cpeapl
2. IPOAYKINH, HE MPEACTABISAIONIEH CYIIECTBEHHON OMacHOCTHU JJIsl MOTPEOUTENS U OKpY Karolen
cpelibl
3. 1100BIX 0OBEKTOB
Uro sBIsieTCSl OCHOBAHHUEM IS TPOBEICHUS 00s3aTeIbHON CepTUDUKAIIIH:
1. 3aKoHOMaTeILHBIEC aKTHI PD;
2. MHUIIMATHBA FOPUIUIECKUX WIH (PU3NUECKHX JIULL;
3. BCE IEPEUYUCITICHHOE
Ecim cymecTByeT HECKOIBKO OpraHoOB CEPTH(UKAIMHN OJHOW M TOW K€ MPOIYKIUHU, YCIYyTH, TO
3asBUTEIH TIPaBE:
1. BBIOMpaTh OpraH CaMOCTOSATEIHHO;
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2. IPOXOJIUTH CEPTUDUKAIHIO TT0 MECTY PETUCTPAIIUU TPEATIPUSITHUS;
3. IPOXOUTH CEPTUPUKALIUIO IO MECTY HAXOKICHHUS MPEATPUSITHS.
CepTuduKaT COOTBETCTBHS BBIIACT

1. opran o ceptudukanuu

2. Poccranmapt

3. @enepanbHas ciryxk0a Mo akKpeIuTauu

4. ucrnipITaTenbHas JlabopaTopus

Tema «B3auMo3aMeHs1€eMOCTb»
Bonpocsl 115 onenkn komnerennun OIIK-5

. . U8
Onpenenure, KakoW HATST P BEIOOPE cTaHAAPTHOU mocaaku 70 g MOIDKEH obecrieunBaTh

3arac MpoYHOCTH jaeraneit npu coopke, IT8=40 mxm, ES=120 MxM.
1. 120 mxm
2. 80 MKM
3. 160 mxm
4. 40 MKkM
Kakas u3 cxem cooTBeTcTBYyeT Aetanu J80m7?

1) 2) 3) 4)

m7

- m7 ——
2 & 2 2

Ompenenure HIKHEE TpeeNIbHOE OTKIIOHeHHEe oTBepcTust D55R7, ecnu IT7=30 MKM, a OCHOBHOE

OTKJIOHEHHE paBHO -41 MKM.
. -30 MKM
. =71 MKkM

W N =

. -41 MKM
4. -11 MxMm

B kakoii cucteme (B CHCTEME OTBEPCTHsA MIIM B CHCTEME Bajla) M3TOTOBJIEHO OTBEPCTHE
-0,102
&70_y14g ¥ YEMY PABHO OCHOBHOE OTKJIOHEHHE?

1. B cucreme Bana; -102 MM

2. B cucteme otBeperTrs; -102 MkMm
3. B cucTeMe Baia; -148 Mkm

4. B cucreme otBepcTHs; -148 MKM
5. ONpeNenuTh HENNb3sl

R7 o
OHpe,Z[CJ'II/ITe AOIYCK Ha M3TOTOBJICHHUC OTBCPCTUSA N3 COCAUMHCHUSA 60 E’ €CJIM MaKCHMaJIbHbIN

HaTAT B COEIMHEHUU paBeH 71 MM, a ES = -41 MKkMm.
1. 30 Mxm
2. 71 MKkMm
3. 60 MxM
4. 102 MM
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5. 41 MKM

Hanbt Tpu getamu: G550 F700_¢ 500 1 &2500 + 0,220. CpaBHUTH YPOBHH TOYHOCTH
ATHUX JIeTajiell U ONPEJCIUTh KaKkasi U3 HUX TOYHEE.
1. Tounee 3-s1 geTanb
2. TouyHee 2-51 JeTalb
3. TouHee 1-a neTann
4. ypOBEHb TOYHOCTH y BCEX JICTAICH OJIMHAKOBBIM

HazoBuTe 0CHOBHOE OTKJIOHEHHE, 00pa3yroIee B CUCTEME OTBEPCTHUS IIEPEXO0IHBIE TTOCAIKH
1.D
2.f
3.Js
4.T
5.n

quy paBCH FapaHTI/II)OBaHHHﬁ HaTAT 1 Juaria3oH 1nmoCajakKu, HpHBe,Z[eHHOﬁ Ha CXEMC.

+431 1. 339 mxMm; 92 MKM
7d +385 2. 431 mxMm; 92 MKM
3. 385 MxMm; 92 MKM
+46
T 4. 339 mxm; 46 MKM
0 0
] ' 5. 431 mxM; 46 MKM
o i
[aY]
o™
)

Omnpenenute NpaBWIBHBIA BapHaHT MPOCTAHOBKH pa3Mepa B OyKBEHHOM BBIPAKEHMM Ha
cOOPOYHOM YEPTEKE.

1. @20’;—;

m7 | 2. g0t

0 Hg 0 3.@20m7

- 4. @20H8
(q]
]

OHpe,Z[CJ'II/ITB BCIIMYNHY CPCAHETO 3a30pa B COCAUHCHUH, CXEMa PACIIOJIOKCHUSA UHTCPBAJIOB
AO0ITYCKOB JeTajeH KOTOPOro NpruBEACHA Ha CXEMCE.
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+120 1. 190 Mxm

+50 2. 85 MKkM
3. 120 Mxm

T 4. 70 MxMm

DI0

hl0

-70

HazoBuTe 0OCHOBHOE OTKJIOHEHHE, 00pa3yIoIliee B CHCTEME Bajia MEPEX0/IHBIE TTOCAIKH.
1.E
2.d
3m
4. R
5.]S
Kakum OyKBEeHHBIM CHMBOJIOM CJIETyeT 0003HAYMTh YKAa3aHHBIA HA CXeME MHTEPBAJI JOITyCKa
Baja?
1. js7
2 2. h7
3. m7
o 0 4. g7

!

. F7
Onpenenure cpenHuit 3a30p B conpspkenuu 100 o

1. 71 MKM
+71 2. 36 MKM
F7 .., 3. 106 MM
4. 53 MKM
0 (8]
ST h7
S .35

Onpenenure, B Kakoil cucTeMe BBINONHEHO oTBepcThe J50_¢ o25. Iomcumraiite momyck
OTBEPCTHSI.
1. Cucrema Bana; IT =-25 MkM
2. Cucrema Bana; IT=25 mxm
3. Cucrema otsepctust; IT=25 Mxm
4. Cucrema otBeperust; [T=-25 MKM

Bribepure npaBUIIbHBINA OTBET.

G5
I'paduyeckn u3o6pasure cxemy nocanku 60 P
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G5
0) 0o O G5

o - h5
g %] &

3) 4)
G5
0O O h5 0
g P EE
) G5 ()

OnpenenI/ITe MaKCHMAaJIbHBIN 3a30p U AUalla30H IMOCA/IKH.

+30
0 H7 : 0

JS:
E

OnpenenI/ITe HpOXOI[HOﬁ npeaci 1€Taiu.

0
-100
e

-154

o]

@70

Hus otBeperust J16F7 EI = +16 mxm. Onpenenuts BepxHee (ES) u Hmwknee (EI) OTKIOHEHHS

1. 69,900 MM
2. 70,000 mMm
3. 69,846 Mmm
4. 69,154 mm
5. 69,100 Mmm

otBepcTHs J16F8, eciu u3BecTHO, 4T0 IT8 = 27 MKM.
1.EI = 0; ES = +16 MKkM

2. El = +16 mxMm; ES = +43 MKM
3.E] = —16 MxM; ES = +16 MkMm

4. El = 0; ES = 427 Mkm
5. ONpenenuTh HENNb3sl

IIIkana omeHUBAHUSA TECTUPOBaAHUA

Pe3y.]'IBTaT TCCTUPOBAHUA OLICHUBACTCA T10 HpOI.IGHTHOfI IIKaJIC OLICHKH.

1. Spax = 60 MKM; nuama3on nocagaku 30 MKM
2. Sinax = 45 MKM; nuamazon nmocagku 60 MKM
3. Snax = 45 MKM; nuama3oH nocajaku 60 MKM

Onenka KonnuecTBO npaBUIIbHBIX OTBETOB
OTJINYHO ot 81% 10 100%
XOpOIIO ot 61% 1o 80%
YI0BJIETBOPUTEIBHO ot 41% 10 60%
HEYJOBJIETBOPUTEIILHO 40% u MeHee NPaBUIbHBIX OTBETOB

7.3.1.1 Jlns mOArOTOBKM K 3alIMTe JAOOPAaTOPHBIX pabOT MPHUBEAEH IEpeueHb KOHTPOIbHBIX

BOIIPOCOB.

Bonpocsl 1J151 321U THI JJA00PaTOPHBIX padoT

JlabopaTopHasi padora 1. U3yuyeHue KOHUIEBBIX MepP J1JIUHBI.

Bompocsr:

1) aiite onpeaeneHue KOHIIEBOW MEPHI ITTHHBI.
2) Uro siBisieTcs pa3MepoM KOHIIEBOW MephI JJIUHBI?
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3) Kakoe cBOICTBO KOHIIEBBIX MEp JAJIUHBI TIO3BOJISIET COOMPATh UX HUX OJIOKHU?
4) CKOJIBKO KJIaCCOB TOYHOCTH Yy KOHIIEBBIX MEpP IJIMHBI?

5) CkoabKO pa3ps0B y KOHLIEBBIX MEP JAJIUHBI?

6) Jly1s1 4ero NpuMEHSFOTCSI KOHIIEBBIC MEPBI JITTHHBI?

7) Kakue nmorpentHocTy BO3HUKAIOT K cocTaBieHnu o1oka KMJ1?

JlaGoparopHasi padora 2. U3MepeHue JMHEHHBIX PAa3MepPOB IITAHTEHIIMPKYJIEM.

Bomnpocsr:

1) Onumure Ha3HaYEHWE U yCTPOUCTBO IITAHT€HIIUPKYJISL.

2) Ilepeuncnure OCHOBHBIE METPOJIOTUUECKHE IT0KA3ATENN IITAHI€HIIUPKYJISL.

3) Uto Takoe HOHUYC, U JJISl YETO OH CITYKHUT?

4) Kak ornpenenuTs LIEHY JIeleHUs (TOYHOCTb) HOHUYca?

5) Uemy paBHa IieHa JACJICHUs] OCHOBHOM Kbl ITaHTeHIUpPKYist LHIL-1?

6) Kakas nirHa HOHMYcCa y IITAaHTEHIUPKYJIS ¢ eHoi nenenus 0,1mm?

7) Uemy paBHa ANMHA JEJICHHUS HOHUYCA y IITAaHTEHIUPKYJIsS ¢ neHou aenenus 0,05mm?

8) Kak onpenenuts NOrpenHocTh MTaHTeHITUPKY IS ?

9) Uemy paBeH UHTepBa JIeJICHHs] OCHOBHOM MIKabI mITaHTeHuupKyis LII-17?

10) OOBsicHUTE, KaK MPOU3BOJAT U3MEPEHUS C UCIOJIb30BAaHUEM HOHMYCA IITaHreHuupkyss. Kax
CUMTHIBAIOT MOKAa3aHUS HA LITAHTEHIUPKYJIE ¢ BeTuuuHou orcyera 0,05 Mm?

11) Kak nmpou3BosT U3MEpEeHUsI BHYTPEHHUX Pa3MEPOB C TOMOUIbIO IITAHTCHITUPKYJIS?

12) Kaxkoii pa3zmep siBisieTcs 1€HCTBUTENBHBIM?

13) [ouemy ryOKu IITAaHTCHIUPKYJIS C HAPYKHON CTOPOHBI UMEIOT C(HhepHUUECKyIO MOBEPXHOCTH?

14) Kakue npyrue BuAbl IITAHTEHUHCTPYMEHTOB Bbl 3Haete? [l Kakux 1enei OHU NpUMEHS0TCs?

JlabopaTopHas padora 3. U3mepeHue yrioBbIX pa3MepoB.

Bomnpocsr:

1) [MosicHuTe Ha3HAYEHHUE U YCTPOUCTBO YHUBEPCAIBHOTO YIIIOMepa.

2) Uemy paBHa 1I€HA JIeJICHUSI OCHOBHOM IIKAJIbI YHUBEPCAILHOTO yriiomepa?

3) Uemy paBHa IieHa JIeJI€HHsI 1IKaJIbl HOHUYca?

4) KaxoBbl ipeiesibl K3MEPEHUs HapYKHBIX YIJIOB YHUBEPCAIBHOIO yrioMepa?

5) KaxoBbI nnpenienbl U3MepeHHst BHyTPEHHUX YIJIOB YHUBEPCAIBHOIO yriomepa?

6) B xakux eMHUIIAX OTCUUTHIBAIOT TOKAa3aHMsI IO OCHOBHOM ILIKajie yriomepa?

7) B xakux eAMHUIIAX OTCUUTHIBAIOT MOKAa3aHMs MO MIKajle HOHMYyca yriaoMepa?

8) Kak onpenensitoT pe3ynbTaT U3MepeHus: HapykHbIX yrioB oT 0 1o 50°? ot 50° go 90°? ot 90 no
140°? ot 140 no 180°?

9) Kak onpenenstoT pe3yabTaT u3mMepeHust BHyTpeHHuX yrioB oT 40 1o 90°? ot 90 mo 130°? ot 130
no 180°?

JlabopaTopHas padora 4. OueHka norpeuHocTei NoKa3aHuii MUKpoMeTpa.
Bompocstr:
1) Uemy paBHa 11eHa JIeJ€HUs Kbl CTeOIs MUKpoMeTpa?
2) Yemy paBHa IIeHa JieJeHUs MKaibl OapabaHa MUKpoMeTpa?
3) YkaxxuTe npeJenbl U3MEpPEeHUs MUKPOMETpa.
4) I'ne ykazaHa JIOIyCTUMasi MOrPEIIHOCT MOKa3aHU MUKpomeTpa?
5) Kakue Bamm neficTBus B J1/p, €CIIM MUKPOMETP YCTAaHOBJIEH Ha HOJIb HETOYHO?
6) Kakoit meTon u3mMepeHuii peaaTnu3oBaH B TaHHOH Ji/p?
7) KakoBo Ha3HaueHHE KOHIEBBIX MEP UIUHBI B JI/p?
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8) Kak onpenenuTs NOrpemHoCTh MOKa3aHu MUKpoMeTpa?
9) Chopmynupyiite ycioBUe rOJHOCTH MUKPOMETPA.

JlaGoparopHasi padora S. O0padoTka pe3y/jibTaTOB NPAMBIX M KOCBEHHbIX H3MePEHUii.

Bomnpocsr:

1) Yro Takoe usmepenne? [IpuBenure npuMepsl BUIOB H3MEPEHUI.

2) Yem o0yciiaBnuBaeTCsi HEBO3MOKHOCTD BBITIOJHEHUS a0COIIOTHO TOYHBIX U3MEPEHUI?

3) UTo 0OBIYHO MPUHUMAIOT B KAUECTBE HCTHHHOTO 3HAYCHHS H3MEPSIEMOU BETNIMHBI?

4) Kakue BUbI MOTPEIIHOCTEH U3MEPEHUN BbI 3HAETE?

6) Kak onpenensiercs Hanbosee BEpOSITHOE 3HAYCHUE U3MEPSEMOU BEITUIHHBI?

7) Kak onpenensiercst abCOMIOTHAS M OTHOCUTEIbHASI IIOTPEITHOCTH JIJISl POCTEUIITNX KOCBEHHBIX
HU3MEpEHU?

8) Jl7mst "ero CiIyKUT HOHUYC B IITAHTEHIIUPKYJIE?

9) Kak onpenensiercs abCOMOTHAS OTPEITHOCTh U3MEPEHUS IMaMeTpa Tea, €CJId Bce MOKa3aHus
MHUKpPOMETpa COBIAIH?

10) Kak u3MeHHUTCSt TOYHOCTh HOHUYCA IITAHT€HLIUPKYJISA [IPH YBEIHMUEHUH YKCIIa €ro JAeIeHUuH B
nBa paza’?

JlaGopaTopnas padora 6. U3MepeHne HapyKHbIX HWIMHAPHUYECKUX MOBEPXHOCTEH OTHOCHTEIbHBIM
METO/I0M.

Bompocsr:

1) Kakue nmpubopbl HCTIONB3YIOTCS B TabopaTopHOi padoTe?

2) YkaxuTe Ha3HAUYCHUE PhIYaXHOU CKOOBI (TTaccaMeTpa).

3) KakoBbl npefienibl U3MepeHus naccamerpa mo mikamie?

4) YeMy paBHa I1eHa JIEJICHUS PbIUaXHOU CKOOBI?

5) Uemy paBeH pa3Mmep OJioKa IUIOCKONApAIICNFHBIX KOHIEBBIX MEp JUIMHBI, UCIIOJNB3YEMBIX B
pabore?

6) Kakas neranp moJjiexXuT u3MepeHuto B padore?

7) Kak mocuntarh HanOONBIIHMI U3MEPEHHBIN pa3Mep AeTanu?

8) Uemy paBeH J1ommyck?

9) Ot 4ero 3aBUCHUT JOITYCK?

JlabopaTtopnass pabora 7. W3mepeHMe BHYTPEHHMX UNWIMHAPMYECKHX IOBEpPXHOCTEH
OTHOCHUTEJBbHBIM METOI0M.

Bomnpocsr:

1) Kakue npubopsl HCHOAb3YyIOTCS B J1aOOpaTOpHOH padore?

2) YKaxkuTe Ha3HaAuY€HNUE UHAUKATOPHOIO HyTpOMeEpa.

3) Kakoga 1ieHa fenenusi ”HANKATOPHOTO HyTpoMepa?

4) KaxoBo Ha3Ha4YeHHE LIEHTPUPYIOIIETO MOCTHKA HMHIUKATOPHOTO HyTpoMepa?

5) Kakum 06pa3zom ocyiiecTBiIsieTcsl yCTaHOBKa MHIMKATOPHOTO HYTpOMepa Ha HOJIb?

6) ChopmynupyiiTe npaBuiIa CHATUS IOKa3aHUN UHIMKATOPHOTO HYTpOMEpA.

7) Kakue Bbl 3HaeTe OTKJIOHEHUS OT KPYIJ1ocTu?

8) Kaxue BbI 3HaeTe OTKIOHEHHS MPOGUIIS IPOIOJILHOTO CeUeHHs?

9) Ilo xakoii popMyiie CYUUTAIOT OTKJIOHEHUS OT NMPABUILHON TreoMeTpuyeckon hopmbl?
JlabopaTopnasi padora 8. Pacuer pazMepoB npeseJbHbIX KaJ1H0pOB.

Bomnpocsr:
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1) Haiite onpeneneHue npeaeabHbIM Kanuopam? [l yero oHn npuMeHstoTcs?

2) Kak Ha3bIBaloTCS NpeAeIbHBIE KATMOPHI AJ1s1 KOHTPOJISE BajoB? J{J1st KOHTPOJIS OTBEPCTHIA?
3) Uemy paBeH HOMHHAJIBHBIN pazMep KaauOpa ckoObl U KanuOpa mpoOku?

4) Oxapakrepusyiite paboune, IPUEMHbIE U KOHTPOJIbHbIE KaTHOPBbI.

5) Kakoit pazmep kanubpa Ha3bIBa€TCs UCIIOTHUTEIHHBIM?

6) Uemy paBeH HCIIOTHUTEIBHBINA pa3Mep CKOOBI?

7) Uemy paBeH UCIIOTHUTEIIbHBINA pa3Mep IpoOKu?

8) UeMy paBeH MCHOJIHHUTENBHBIN pa3Mep KOHTPOJIBHOTO Kanubpa?

JlabopaTopHas padora 9. OnpenejieHue napaMeTpoB LIEPOXOBATOCTH MO Npoduiorpamme.

Bomnpocsr:

1) Yto Takoe mepoxoBaTocTh nmoBepxHocTu? HazoBuTe NpUYMHBI €€ TOSIBICHHUS.

2) Kakoe BnusiHuE OKa3bIBAaET MIEPOXOBATOCTH HA pabOTy JeTaneld MauH?

3) Uro takoe npodunorpamma’? Kak ona nonyqaercs?

4) HazoBuTe OCHOBHBIE MMapaMeTpbl MIEPOXOBATOCTH MoBepxHOcTU. [lo kakum dopmyrnam oHU
paccUUTHIBAOTCS?

5) Kakum 00pa3zoM B 1abopaTopHO paboTe onpenensieTcss OnopHas JIuHa mpois?

6) Kakoit u3 nmapameTpoB 1IepOXOBATOCTH sIBIsieTCs 0osiee MHPOPMATUBHBIM?

7) Kakue Bol 3HaeTe 3Haku /17151 0003HAUEHUS IIEPOXOBATOCTH MOBEPXHOCTH?

8) Kakum crmoco6om MokeT ObITh yKa3aHO YHCIOBOE 3HAYEHHUE ITapaMeTpa MIePOXOBATOCTH?

9) Kakue ycrnoBHBIEC 3HaKH UCIIONIB3YIO ISt 0003HaYeHHs TpeOOBaHUM K HAMpPaBICHUIO HEPOBHOCTEH
00paboTku?

7.3.2 IlpoMexyTOYHASL ATTECTALUSA
[TpomexkyTouHast arTecTamus IpoBOaUTCS Ha 4 cemecTpe oOydeHus B popme 3Kk3ameHa

DK3aMeH IMPOBOAUTCH 110 6I/IJ'IeTaM, OTBCTHI IMPEAOCTABIAIOTCA MMCbMEHHO € MMOCIICAYOIIHUM
YCTHBIM CO6CC€)IOB8.HI/IGM.

bunetst (I)OpMI/Ip}IIOTC}I U3 BOIIPOCOB NPCACTABIICHHOI'O HUKC IICPCUHS.

PernameHT npoBeneHus IK3aMeHa:
1. B Ouuner BkitouaeTcs (3) Bompoca U3 pa3HbIX pa3eoB JUCHUIUIMHBL.

2. ITlepedeHp BOIPOCOB cONEPKHUT 60 BOMPOCOB IO H3YYEHHBIM TEMaM Ha JIEKIIMOHHBIX H
71a00paTOPHBIX 3aHATHAX (MPUIIAraeTcs).

3. Bpems Ha MOArOTOBKY MMCbMEHHBIX OTBETOB - 0 30 MMH, ycTHoe cobecenoBanue — a0 10
MUHYT.

4. IlpoBenenue arrectanuu (3K3aMeHa) C KUCIOJIB30BAaHUEM CPEICTB 3JEKTPOHHOTO OOY4YEeHUs U
JTMCTAHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOJOTHH BBINOJHAETCS B COOTBETCTBUM C YTBEPKIAEHHBIM B
yHuBepcutere «llopsiikoM TpOBeNeHHS TPOMEKYTOUYHOW AaTTECTAlMA C HWCIOJIh30BAHUEM CPENCTB
SJICKTPOHHOI'O O6y‘IeHI/I$I U JUCTAaHIIMOHHBIX 06pa30BaTeJ'H)HI)IX TEXHOJIOTHI.

HepequL BOITPOCOB AJIfl MOATOTOBKH K IK3aMEHY U COCTABJICHUSA IK3AMCHAIIUMOHHBIX Omi1eToB

1) Crangaptuzanus, €€ pojib B OBBIIeHNH KadecTBa nmpoaykiuu (OI1K-5).
2) Metoast usmepenuit Benuuud (OITK-11).
3) [lonsaTHe o B3amMo3ameHsieMocTH. Bubl B3anmoszamensiemoctu (OITK-5).

4) IloHssTHE O TOYHOCTH. Knaccmpmcaum{ OTKJIOHEHUH TCOMCTPHUYCCKUX IMaAPaMCTPOB ,[[CTELHCIZ
(OTIK-5).
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5) EnunctBo usmepenuii (OIIK-11).
6) CxemslI ceprudukanuu npoaykuuu, ux npumenenue (OIIK-5).
7) lokyMeHTBI 110 cTaHAapTU3aLNUU, IpUMEHsieMble Ha TeppuTopun Poccuiickoit denepannn

(OIIK-5).

8) Equnauner BenmuunH. MesxayHnaponnas cucrema enuann CH (OITK-11).

9) [lonsATHE 0 HOMHHAIBHOM, ACHCTBUTEILHOM M MpeaenbHbIX pazmepax (OIIK-5).

10) MexayHnapoanbie opranusanuu 1o crangapruzanuu (OITK-5).

11) Iorpemnoctu n3mepenuid. [Tpuunnel nx BosuukHoBeHUs (OITK-11).

12) Ilonsatue noareepxkaenus coorserctaus (OIIK-5).

13) OcHoBHbIe npuHIMIBI U MeToAbl cTanaapTusanuu (OIIK-5).

14) CpencrBa uzmepennit. Bunel cpencts nzmepenuii (OIIK-11).

15) IlpenenbHbple OTKIOHEHHS pazMepoB. Jlomyck pasmepa. O003HaueHNE MTPEACIIBHBIX OTKIOHCHHHA

Ha ueptexax (OIIK-5).

16) [IpuHiun npeanoYTuTeabHOCTH U mapamerpudeckue psaasl (OIIK-5).

17) Metposorudeckue xapakTepucTuku cpeacts uzmepenunii (OITK-11).

18) ITonsTue o nmocaakax. Buael mocamok. O6o3HaueHMe mocaaok Ha yeprexax (OIIK-5).

19) Yauduxamms u arperaruposanue (OIIK-5).

20) Knacceol Tounoctu cpencts usmepenuit (OIIK-11).

21) KBanutets! TouHOCTH. OTIpEiesIeHUE IOMyCKa Yepe3 eMHUILY TOTYCKa U YUCIIO €AMHUIL JOITyCKa

(OITK-5).

).

22) KomruiekcHas u onepexatomias cranaaprusanus (OITK-5).

23) Ilepenaua pazmepoB eaunuil BeanuuH (OIIK-11).

24) Cepruduxanus npoaykuuu. Buast ceprudukanuu (OITK-5).

25) Opransl u ciyx0bl cTanaapTuzauuu B Poccuiickoit @enepanuu (OIK-5).
26) Buasl reoMeTpUYECKUX JIOIYCKOB, UX 0003HaueHue Ha yepTexax (OIIK-5).
27) OpranuszanuonHas ctpykrypa Cucremsl ceptudukanuu (OIIK-5).

28) Psnpr ocHoBHBIX oTKIIOHeHUH (OI1K-5).

29) OcuoBbl MeTponoruyeckoro odecrneuenus (OIIK-11).

30) Haunonanenas cuctema ceprudukarnuu (OIIK-5).

31) IIpaBuna mpuMeHeHHs MeXTyHapoaHoro cragaapra B PO (OIIK-5).

32) IIpaBoBbIie 0cHOBBI MeTposioruu. 3akoH PD «O6 obecnieuennn eauHcTBa u3meperuin» (OITK-

33) opsnok npoBeaeHust padbot no ceprudukanuu npoaykuuu (OITK-5).

34) Cucrema nocagok MCO. OcuoBanue cuctemsl (OITK-5).

35) T'ocyaapcTBEHHBIM METPOIOrHUYecKUii KOHTpoiIb U Hag3op (OIIK-11).

36) Akkpeautauus opratos 1o ceptudukanuu (OIIK-5).

37) XapakTepucTHKa 1 MOJTHOMOYMS HALIMOHAJIBHOTO opraHa no cranaaprusamuu B PO (OIIK-5).
38) IToBepka cpencts u3mepenuii. Kannbposka cpencts uzmepennii (OITK-11).

39) Cepruduxanus padot u ycayr (OIIK-5).

40) Lenu crannaptuzanuu (OI1K-5).

41) Usmepurensubie mkansl (OITK-11).

42) CtanaapThl BOJHUCTOCTH U IIEPOXOBATOCTH MoBepxHOcTel. O003HAUeHHE MIEPOXOBATOCTU

noBepxHocTel Ha yeprexkax (OIIK-5).

43) ®Oynkuuu cranaaptuzanuu (OIIK-5).
44) Pacuer u BbIOOp nocanok (OIIK-5).
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45) «YuactHuk ceprudukanumy. OcHOBHbIE QYHKIMH «y4acTHUKOB ceprudukamm» (OI1K-5).

46) Ilonsarue o rexunueckoM persamente (OIIK-5).

47) O6paboTKa pe3ysIbTaTOB MHOTOKpaTHbIX u3MepeHuid. [Ipsmeie uamepenus (OIIK-11).

48) O6s3arenbHas u 1oopoBonbHas ceprudukanms (OIIK-5).

49) O6mue cBeaeHus o cucremMax (komriekcax) ctanaaptos (OITK-5).

50) Jlonmycky ¥ TTOCaJKU B OAIMUITHUKOBBIX y3iax (OITK-5).

51) PaccmoTpenue aekaapaiiy 0 COOTBETCTBUM KakK crocod jokasarenbcerBa coorBercTBus (OIIK-

52) Ontumuzanus TpeboBanuii crangapros (OIIK-5).

53) Pacuet pasmepos npeaenbHbix kKannopos (OITK-5).

54) Ananu3 coctostHust mpousBojactsa (OIIK-5).

55) Opranu3zarnus padot no cranpaptusanuu B PO (OIIK-5).

56) Bunbl usmepenuit (OIIK-11).

57) B3zaumoszamensiemocTb pe3p00BbIx coenunenuit (OITK-5).

58) Ilopsimok pa3pabOTKK HAIMOHAIBHBIX cTaHaapToB B PO (OIIK-5).

59) Jomnycku U MOCaJKy MIMOHOYHBIX U NUTHIEBbIX coenunenuit (OIIK-5).

60) O@yHKIMY U3TOTOBUTENEH MPOAYKIMHU pu npoBeaennu ceptudurammu (OI1K-5).





