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1. Ilesn ocBoeHMST AUCUHMIIJINHBI

HenssMu oCBOCHMS JUCLHUILIMHBL «MeTpoorusi, CraHaapTu3anus M cepruUKanum
ABIISIIOTCSL OOY4YEHHUE CTYJIEHTOB OCHOBAM METPOJIOTHYECKOro 00eCreueHs] COBPEMEHHON HAyKU U
TCXHUKH, 06yquHe CTYACHTOB OCHOBHBIM IIOHATUSAM B obactu CTaHaapTu3anuu, COBpECMCHHBIM
CpeAcTBaM M METoJaM cepTU(UKaLuu.

2. MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuummza «MeTpoJiorusi, CTAaHIAPTH3ALMS U CePTH(UKALMSD> OTHOCUTCS K 00s13aTeIbHON
4acTH 00pa3oBaTeIbHOM MporpamMmbl. [3ydeHHe OCHOBBIBACTCS Ha 3HAHMSX, MOJIyYEHHBIX B
pe3yabpTaTe OCBOCHHMS IMPEALICCTBYIOIIMX I10 BPEMEHH IPOXOXKIACHUS JUCLHUIIINH OCHOBHBIX
MOJyJIell MaTeMAaTH4YECKOI0 M €CTECTBEHHOHAYYHOIO IIUKIIA, a TakKe NMPO(EeCCHOHAIBHOIO LUKJIA.
JucuuruimHa (OpMHUpPYET OCHOBHBIE MNPO(EeCcCHOHANbHBIE KOMIIETCHIIMM B OOJIACTH TOYHBIX
TEXHUYECKMX M3MEpPEHMH, CTaHAapTU3aluu, CepTU(UKAIUM U TIOBEPKH H3MEPHUTENBHOIO,
JMAarHOCTHYECKOTO M TEXHOJIOTMYECKOTO O0OpyJOBaHUS. 3HAHMs, YMEHHUS U BJaJICHUS,
II0JIy4aeMbl€ TIPA OCBOCHUM AMCLMILINHBI «MeTposorus, cranaapTusanus U cepruuranus»,
UCTOJNB3YIOTCA TPH MPOXOXKICHUM Y4eOHOW M TPOM3BOJICTBEHHOH MpPaKTHUK, B Ja0OpaTOPHBIX
CHELIPAKTUKYMaX, TEXHUYECKUX JUCLUILUIMHAX NPOPECCHOHATIBHOIO IMKIA, a TaKXkKe IpHU
JanpHemeM OOy4eHWHM B MarucTpaType M MpaKTHYECKOW MpOo(pecCHOHANBHON AeSITeIbHOCTH
BBIITYyCKHHKA.

3. [lnanupyemsble pe3yabTaTbl 00y4eHHs MO AUCHHUILIMHE, COOTHECEHHbIE ¢ MJIAHUPYeMbIMHU
pe3yabratamu ocBoenns OIl 0akanaBpuara

[Tponiecc M3ydeHUs TUCLMIUIMHBI HamnpaBieH Ha (POPMUPOBAHHE CIEAYIOIIMX 3JIEMEHTOB
komnereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u mnpuobpereHust cienyromux 3HAHHUMH,
YMEHHUH, HABBIKOB U (MJIM) OIBITA AEATEIbHOCTHU:



®opmupyemast

NnaukaTop nocTHKeHNs

Ilepevyenn

KOMIIETEeHIIUs KOMIIeTEeHIIHH IUIAHUPYEMBIX Pe3yJbTAaTOB 00y4YeHHsI
(kox m (ko m popmyaMpoBKa)
¢popmympoBka)
Ob6menpodeccnoHalbHbIe KOMIIETEHIIUU
OIIK-2.  Cmocoben
CaMOCTOSITEIILHO NJ OIIK-2.1. Haxomut | 3naTh:
MPOBOJIUTH u KPUTHUYECKU - TpaBOBble U  HAyYHbIE  OCHOBBI
SKCIEPUMEHTAIBHBIE | aHAJU3UPYET CTaHJApTHU3ALUN U METPOJIOTHH.
HccIeA0BaHUs 1 | uH(pOpMALIHIO,
HCII0JIb30BAaTh HEO00X0IUMYIO0 JUISL
OCHOBHBIE  TPHUEMBI | PEIICHUs] TOCTaBIECHHOMN
00paboTKn U | 3a1a4u.
MpeACTaBICHUS

IMOJIYUCHHBIX JaHHBIX.

N _OIIK-2.2.
PaccmarpuBaer
BO3MOXXHbIE  BapHaHTHI
perieHus 3a/1auu,
OLICHUBAs ux
JIOCTOMHCTBA u
HEJO0CTaTKH.

N _OIIK-2.3. 3Haer
OCHOBHBIE =~ METOJbl U
CpeIACcTBa  MPOBEACHUS
AKCIIEPUMEHTAIbHBIX
HCCIIEIOBAHNM, CHCTEMBI
CTaHAapTU3ALUU u
cepTuduKaIm.

N1 OIIK-2.4. Cnocoben
BBIOMpATh CHOCOOBI U
CpeACTBa H3MEPEHUH U
MIPOBOJIUTH
AKCIIEPUMEHTAIIbHBIE
UCCIICIOBAHMUS.

na OIIK-2.5.
JleMoHCTpUpYEeT yMEHUS

00paboTKu u

3HATh:

NOPSAIOK pa3pabOTKH, YTBEPXKACHUA U
BHEJPEHUS HOPMAaTHUBHO-TEXHUYECKOU
JIOKYMEHTALUN.

3HaTh:

- OCHOBBI  TEXHHYECKMX  HM3MEpEHUH,
BUJIbI, METO/IbI U3MEPEHUIA,

- COBpPEMCHHBIE METOIBl U CpEICTBa
IIOBEPKH (kaTuOpPOBKH) CPEICTB
HM3MEPEHU.

3HaTh:

[IpaBUJjIa IIPOBEICHUS METPOIOTUYECKON
9KCIIEPTHU3bI JOKYMEHTAIUH,

IMPUHIUITBI I[eﬁCTBHH TEXHNYCCKUX
CpEICTB U3MEPEHHUIA.

YMeTh:

NpPaBUIbHO BBIOMpaTh U MPUMEHSTH
CpencTBa U3MEPEHUN.

3HaTh:

OCHOBBEI TCOpHUU TMOrpCIIHOCTHU




[IpEICTaBICHUS U3MEPEHUH,
MOJIYyYEHHBIX JAHHBIX W - TpaBuja BbIOOpa METONOB U CPEACTB
aHajau3a OILIEHKU WU3MEPEHHUI,
MOTPEIIHOCTH
pe3yJIbTATOB. - mpaBwia  00pabOTKH  pe3yJbTaTOB
W3MEpEHUI Hu OLICHUBAaHUA
IIOIPELIHOCTEM.
YMeTh:
- OpPraHu30BBIBATH U3MEPUTEIIbHBIN
3KCTIEPUMEHT,
- obOpabaTpiBaTh u MIPEACTaBIISITh
pe3yJIbTaThl U3BMEPEHUN B COOTBETCTBUH
C MPUHIIMIIAMHA METPOJIOTUH u
JEUCTBYIOIIMMU HOPMAaTHUBHBIMHU
JIOKYMEHTaMH.
I1K-4. Cnocoben 3HaTh:
OCYIIECTBIIATh NI TIK-4.1. 3HaeT - CTaHAAPTHU3AIMHU, 3aKOHOJIATEIbHON |
KOHTPOJIb NPUHIOUIIBI  ITOCTPOCHUS MMPUKIIAAHONU MCTPOJIOTHUH,
COOTBETCTBUA TEXHUYECKOTO 3aJ]aHUA - IMPOBEACHUA MCTPOJOTHUICCKOU
pa3pabaTbIBacMBbIX pH paspaboTke AKCHEPTU3BI JOKYMEHTAUU, TPUHLUIIBI
IIPOCKTOB n JJIEKTPOHHBIX OJIOKOB. ,I[CI\/'ICTBI/ISI TECXHUYCCKUX CpC€acCTB
TEXHUYECKOM U3MEPEHU.
JIOKYMEHTalIH UJ_IIK-4.2. TIpumenser | YMeTh!
CTaHJ1apTaM, HOPMAaTHBHBIE a - TIPUMEHSATh HOPMATUBHBIE U CIIPABOYHBIE
TEXHUYCCKUM CIIpaBOYHEIE JaHHEIE IIPU JaHHBIC IIpHU paspa60T1<e IIPOCKTHO-
YCJIOBUAM U APYIUM pagpa60TKe IIPOEKTHO- KOHCprKTOpCKOfI AOKYMCHTAIUH.
HOpPMAaTUBHBIM KOHCTPYKTOPCKOU
HAOKYMCHTAaM. JJOKYMEHTAaIlNH.

N T1K-4.3.
JIeMOHCTpUPYET HAaBBIKU
oOopMIIEHUS TPOEKTHO-

KOHCTPYKTOPCKOM
JOKYMEHTaluu B
COOTBETCTBUU co
CTaHapTaMH.

Baanern:
- HaBbIKaMH  O(OpPMIICHHS  IPOEKTHO-
KOHCTPYKTOPCKOM JOKyMEHTAITUN B

COOTBETCTBHUH CO CTaHAApTaMH




I1K-6. Cnocoben
OpraHU30BHIBATH
METPOJIOTHYECKOTO
obOecrieueHue
MIPOU3BOJICTBA
MaTepuasoB u
u3aenni
AJIEKTPOHHOU
TEXHUKH.

NA TIK-6.1. 3Haer
METOANYECKYTO 0a3y
U3MEPEHUN IapaMeTpoB
TEXHOJIOTHYECKHUX
IIPOLIECCOB U
TECTHUPOBAaHUS MPOJYKTa
IIPOU3BOJICTBA.

N TIK-6.2. Cnocoben
OCYILLECTBIATh IOBEPKY,
HaCTPOUKY u
KaTHOPOBKY
3JIEKTPOHHOU
U3MEPUTEIIHON
anmnaparypsl,
HE00X0IUMOMH TSt
COIIPOBOKICHUS
TEXHOJOTHYECKHUX
MpOIIECCOB B 00JIacTH
MHUKpO- U
HaHOJIEKTPOHUKHU.

N TIK-6.3. O6nanaet
HaBBIKAMU
METPOJIOTHYECKOTO
COIIPOBOXACHHUS
TEXHOJIOTHYECKHUX
IIPOLIECCOB.

3HATh:

OCHOBBI CTaHJapTU3aLHH,
3aKOHOIATEIILHOU Hu MPUKJIATHON
METPOJIOTHH,

[IPOBEACHHUS METPOJIOTMYECKOMN
JKCIIEPTU3bI JOKYMEHTALUH,
METOUYECKYIO 6azy U3MepeHuil
[1apaMeTpoOB TEXHOJIOTHYECKHUX

IPOIIECCOB M TECTUPOBAHMS IPOIYKTA
IIPOM3BOJICTBA.

YmMmerTn:

NpaBUIBHO BBIOMpaTh W TMPUMEHSTH
CpEICTBAa U3MEPEHUH,

OpraHU30BBIBAThH U3MEPUTEIbHBIN
HKCIIEPUMEHT,

OCYIIECTBIIATh MOBEPKY, HACTPOWKY M
KaJTHOpOBKY AIIEKTPOHHOMN

U3MEPUTENIbHOM anmnapaTyphl.

Baanern:

- HaBbIKaMU MCTPOJOTHUYCCKOT'O
COTIPOBOXKICHUS TEXHOJOTHYECKHUX
IIPOLIECCOB,

- HaBBIKAMH CaMOCTOSITENILHOTO
IIOJIB30BaHUA CTaHJapTaMu
['ocynapcTBeHHOM CHUCTEMBI
oOecrieyeHnss €IUHCTBA H3MEPEHUH U
JpYTUMHU 00s3aTeNTbHBIMU K
MMPUMCHCHUTIO HOPMATUBHO-

TEXHUYCCKNMU JOKYMCHTAMH.




4. O0beM, CTPYKTYPA U COJepPKaAHUE TUCHUTLINHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHbIe euHUIBI, 108 akas.dacos.

Ne TemsblI (pa3aeibl Buanl yuyeOHLIX 3aHATHI dopMBI TEKYLIETO
b
n/n AMCUMILTUHBI, o | BKJIIOYAA CAMOCTOSTELHYIO KOHTPOJIs
HX co/lepiKaHue 5 padoTy CTyIeHTOB, ycneBaeMoCTH
g 1 HX TPYAOEMKOCTh
3 (B akageMuveckux yacax) |(@Dopma mpoMeKyTOYHOM
arrecTanuu
(no cemecmpam)
KonrakTHasi pabora
Q o = =
22| 5 EB
= Q o, < g = q
= &) o) = = xR = H
= =) = A 5 1@ & ¢
2| 2| 2| B| 2|8 B¢
5] = Q, > o |2 q
= = o Q o |2 e
g1 €| 5| E|Z
= ‘é’ < < O
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Opuauueckue OCHOBBI B A a o
CaMOCTOSITETTbHOM
1 |obmactu wmerponorun wu| 7 | 4 1 4
paboThI,
CTaHIapTU3ALIHU
KosmokBuym
3agaHust s
CaMOCTOATEJIbHOMN
2 |OCHOBBI CTaHJAPTU3ALUN 7 4 17 | 2 4
paboThI,
KosmokBuym
3agaHust s
3 |OCHOBBI METPOJIOTUH 7 5 17| 2 4 CaMOCTOATEJIbHOMN
paboThI
Samanus Ui
4 |OcHOBHI cepTuhUKAIIH 7 | 4 1 5 CaMOCTOSITEJIBHOMN
paboThHI
5 0,5 33,5 DK3aMeH
6 |Bcero 17 34| 6 |05 50,5




Conep:xaHue pa3iesioB JUCHUIIHHBI:

1. KOpuauveckue OCHOBBI B 00JIACTM MeETPOJIOTMH M cTaHjaapTtusauuu. KaudecTBo
M3MEPEeHUN U CrocoObl ero aocTukeHus. [loHATHE MEeTpOJIOTHYecKoro obOecreueHus.
OpraHu3alnvoOHHbIE, HAy4YHbIE W  METPOJOTHYECKHE  OCHOBBI  METPOJOTHYECKOIO
obecrieyeHus. IlpaBoBble OCHOBBI OOecreueHUs €aUHCTBa U3MepeHuil. (OCHOBHBIC
nonoxxenus 3akoHa PO «O6 obecrieuennn equHcTBa M3MepeHui». CTpykTypa U QyHKIIUH
METPOJIOTHUECKOM CITYy>KOBl TMPEeNnpUATHi, OpraHu3alMid, YUYPEKICHUN, SBISIOMINUXCS
opunuueckumu guramu. [loBepka (kanmuOpoBka) cpeactB uaMmepenuid. [loBepouHbie CXeMbl
U TIOBepoYHOE 000pyioBaHKe. PEMOHT 1 I0CTHPOBKA CPEJCTB U3MEPEHUH.

2. OcHoBbl cranaaptusanuu. Vcropus pasButus crasgaptusanuu. CraHgapTusanus, ee
POJIb B MOBBIIICHUN Ka4eCTBA MPOLYKIUU U Pa3BUTHE HA MEXIYHApOAHOM, PETHOHAIBHOM
U HalMOHAIBHOM YpoBHsX. IIpaBoBbleé OCHOBBI CTaHAapTH3aLUU. MexIyHapoHas
opranuzanus mo cradgaptusanuu (MCO). OcHoBHbIe TONOXeHUsT [ ocyaapcTBEeHHOM
cucrembl ctannapruzaiuu (I'CC). Conepxxanue ECKJ, ECTII, ECTIIII, I'CH. Hayunas
0a3a  crangaptuzanuu. OrnpeneneHue  ONTUMAIbHOTO  ypOBHS — yHU(UKaUuu U
CTaHJapTH3alMU. ['0CyAapCTBEHHBIH KOHTPOJIb M HAA30p 3a COOIOACHHMEM TpeOOoBaHMM
roCyIapCTBEHHBIX CTaHIAPTOB.

3. OcHoBbl MeTpoJioruu. OCHOBHBIE INOHATUS U OINpPEAEICHUS COBPEMEHHOM METPOJIOTHHU.
[Torpemnoctn u3mepenuit. OOpaboTka pe3ynbTaToB U3MepeHuit. CpeicTBa M3MEpEeHUH.
Mepsl, U3MepHUTENbHBIE MPHOOPHI, HU3MEPHUTEIbHBIE MpeoOpa3oBaTeNn, HW3MEPHUTEIbHbBIC
nH(OpMaLIMOHHBIE CUCTEMBI. MeTo1bI U3MEpeHU (PU3MUECKUX BEIUYUH.

4. OcHoBbl cepTuukanuu. Vcropus pazButus ceprudukanuu. Llemn w TPUHIUTIBL
ceprudukammu. IlpaBoBoe obecrieuenne. PopmMbl NOATBEPKIECHUS COOTBETCTBUA. 3HAKU
cooTBeTCTBUSI M oOpamieHus. Opranuzanus oOs3arenbHON ceprudukanui. CUCTEMBI U
cxembl cepTudukayy. [IpaBuia 1 nopsaok cepTuUKaIum.

5. O0pa3oBaTeibHbIe TEXHOJOTHH, MCIOJb3yeMble NMPH OCYUIECTBJIEHHMH 00pPa30BaTEJIbHOIO
npouecca no AMCUMIINHE

B mpouiecce 00yueHust HCIOIB3YIOTCS ClEAYIONINE 00pa30oBaTeIbHbIE TEXHOIOTHH:

BBoaHasi JeKIHA — JaeT NEPBOE LEIOCTHOE MPEACTaBICHUE O JUCHUIIIIMHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME M3yueHUs NaHHOW MUCHUIUIMHBI. CTyIEHTBl 3HAKOMSTCS C Ha3HAUY€HUEM U
3aa4yaMH Kypca, €ro pojb0 1 MECTOM B CUCTCMC y‘-I€6HI>IX AJUCHUIIVIMH U B CUCTEME ITOATOTOBKU B
uenoM. Jlaercs kpatkuii 0030p Kypca, UCTOPHUS pa3BUTHs HayKU U MPAKTUKH, JOCTUKEHHS B 3TOU
C(bepe, HMCHA HU3BCCTHBIX YUCHBIX, U3JIAratOTCA NMCPCICKTUBHBIC HAIIPABJICHUA HCCHCHOBaHHﬁ. Ha
STOM JIEKIIMH BBICKA3bIBAIOTCS METOJMYECKUE U OPraHU3allMOHHBIE 0OCOOCHHOCTH pabOThl B paMKax
JaHHOW JUCHUIUIMHBI, a TakKe JaeTcs aHaIh3 pPEKOMEHIyeMOW yd4eOHO-METOIUYEeCKOM
JUTEPATYPHI.

AkaneMuveckasi JJEKUHUs ¢ JJeMEHTAMH JIeKIUN-0ecebl — 10CIE0BATEeIbHOE  U3JIO0-
KEHHe MaTepuaina, OCYIIECTBISEMOE IMPEUMYIIECTBEHHO B BHJE MOHOJIOTa IpEnoiaBaTesl.
ONEeMEHTBI HCKHHH-G@CGI[BI O6CCHC‘II/IBaIOT KOHTAKT IpCroAaBaTciid € ayzmTopHeﬁ, YTO MO3BOJIACT
MpUBJIEKaTh BHUMAaHUE CTYACHTOB K Hauboyiee BaKHBIM TeMaM TUCIUIUIMHBI, aKTUBHO BOBJIEKATH
UX B y4eOHBII IpoIiecc, KOHTPOIMPOBATH TEMIT U3JI0KEHUS Y4eOHOr0 MaTepHaja B 3aBHCUMOCTH OT
YPOBHS €ro BOCIPUATHS.



[IpakTHyeckoe 3aHATHE — 3aHATUE, MOCBSIICHHOE OCBOCHHMIO KOHKPETHBIX YMEHUH H
HABBIKOB 10 3aKPEIJICHUIO MOTYYEHHBIX Ha JIEKIUN 3HAaHUM.

JlaGopaTopHas padoTa — opraHuzamnus yueOHOW pabOTHI C pealbHBIMH MAaTepUATBLHBIMU U
MH(POPMALIMOHHBIME  O0BEKTaMH, OHKCIEpUMEHTalbHas paboTa C aHAJIOTOBBIMH  MOJEISAMU
peanbHBIX 0OBEKTOB.

3aneiicTBOBaHbI:

— JIOMYCK K BBIIIOJIHEHUIO AKCIIEPUMEHTAIbHBIX UCCIIEN0BAHUM,

— KOJUIEKTHBHAs paboTa B X0J1¢ BBITIOJIHCHHUS JJA0OPATOPHOU paboTHI,

— KOMaHJHas 3aIllnTa OTYETA.

KoncyabTanum — BuJ y4eOHBIX 3aHATHH, SBISAIONMICS OTHOW M3 (OpM KOHTPOJIS
CaMoCTOSITENIbHOM  paboThl  cTyAeHTOB. Ha  koHCynbTanmusx 1O Mpoch0e  CTYAEHTOB
paccMaTpuBalOTCs HauOojiee CJIOXKHBIE MOMEHTHI NP OCBOCHHM MaTepHaja JIUCIHILIHHBI,
npenojaBaTelib OTBEYAeT Ha BOIMPOCHI CTYJIEHTOB, KOTOpbIE BO3HHMKAIOT Yy HHX B IIpoIecce
CaMOCTOSITENTbHON PaOOTHI.

6. Ilepeyenr MHPOPMALNMOHHBIX TEXHOJOIMHd, WCHOJb3yeMbIX MNPH OCYLIECTBJICHUU
o0pa3oBaTeIbHOIO TMpolecca MO0 JAUCHUIUVIMHE, BKJIKYasAg IMepedYeHb JIHIEH3HOHHOIO
NMPOrpaMMHOr0  odecriedyeHusi M MHPOPMAIMOHHBIX  CHPaBOYHBLIX cUcTeM (TpH
HEe00X0AUMOCTH)

B mportecce ocymiecTBieHUs: 00pa3oBaTEIbHOTO MPOLECCA UCTIONb3YIOTCS:

- mporpammbl Microsoft Office;

- u3marenbckas cucrtema LaTex;

- Adobe Acrobat Reader.
7. IlepeyeHb coBpeMeHHBIX MNpodecCHOHANBHBIX 0a3 [JaHHBIX W HMHGOPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX MPH OCYIIeCTBJEHNH 00pa30BaTe]bLHOr0 Mpoiecca Mo
AUCHMILINHE (IPH He00X0AMMOCTH)

B nporuiecce ocymiecTBiaeHUs 00pa30BaTeIbLHOrO MpoLiecca Mo AUCHUILIUHE UCTIONb3YIOTCS:
ABTomaruzupoBaHHas 6nbaroTeuHo-uHpopmannonnas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb  OCHOBHOM W  JONOJHHUTEJNbHOW  y4yeOHOW  JHUTEpaTypbl, PecypcoB
HHG(OPMANMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTH «UHTEepHET», He0OXO0AUMBIX /1JI5l OCBOEHUS
AUCHUILINHBI

a) OCHOBHasl JIUTepaTypa:

INony6 O.B. Crangaptusaiius, METpoJIOTHs B cepTUdUKaIus [ DIeKTpOHHBIN pecypc]: yueOHoe
nocobue/ 'ony6 O.B., Cypkos 1.B., [To3usikoBckuit B.M.— D1eKTpOH.TEKCTOBBIE TaHHBIC.—
Caparos: By3osckoe obpazoBanue, 2014.— 334 c.

http://www.iprbookshop.ru/4151.html

0) 10MOJIHUTEIbHAS JINTepaTypa:

1 Tlepemutuna T.O. MeTposorusi, cTanapTU3anus u cepTudukaius [ DIeKTpOHHBIA pecypc]:
yueOHoe mocobue/ [lepemutnna T.0.— DneKTpOH.TEKCTOBBIE HaHHbIe.— ToMck: ToMckwmii
rOCY/IapCTBEHHBI YHUBEPCUTET CUCTEM YNPABJICHUS U painodaekTponnku, 2016.— 150 c.
http://www.iprbookshop.ru/72129.html




9. MaTepuajibHO-TeXHUYeCKas 0a3a, He0OXoAUMAasI IS OCYIIEeCTBJIEHUSI 00Pa30BaTEJIbHOI0
npouecca no TUCIHUIIHHE

MarepuanbHO-TeXHUYECKass 0a3a, HEOOXOoauMas Il OCYIIECTBICHUsS 00pa30BaTEIbHOTO
mpolecca 1mo AUCIUILTHHE BKIFOYAET B CBOW COCTAB CIICIIHATBHBIC TOMEIIICHUS:

- yueOHbIEe ayIUTOPUH I TPOBEICHUS 3aHATUH JIEKIIMOHHOTO THUIIA;

- yueOHbIC ayIUTOPUHU IS TPOBEICHUS IPAKTHUECKUX 3aHATUI (CEMUHAPOB);

- yueOHbI€ ayIUTOPUH I TPOBEICHUS TPYNIOBLIX U HHIMBUYalbHBIX KOHCYJIbTAIIHIA;

- ydeOHbIC ayJAUTOPUM [UIsI TPOBEACHUS TEKYIIETO KOHTPOJS U TMPOMEKYTOYHOM
aTTecTaluu;

- IOMENICHUS JUISI CAMOCTOSITEIIbHON pabOTHI;

- IOMEIICHUS 71l XpaHEHUsI U MPOPUIAKTUUECKOTO O0CTYKUBAHUS TEXHUUECKUX CPEJICTB
o0ydeHusl.

CreunanbHble MOMEIIEHUS YKOMIUIEKTOBAaHbI CpEACTBAMH OOYyUY€HUSs, CIIyXKalluMU JUIs
npeacTaBiIeHNUs yueOHOM nHpopMay 60IbIION ay AUTOPUH.

[TomereHust uIsi CaMOCTOSITEIBHOM palbOThl OOYYaAIOIMIUXCS OCHAIIECHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOUEHUs K cetu «VHTepHET» M obOecredeHneM AO0CTyma K
AJICKTPOHHOU MH(POpMaAIIMOHHO-00pa3oBaTeabHOM cpeae SApl'Y.

ABTOP(BI) :

Crapmmii nmpernonaBaTens Kapeapsl
MUKPOIJIEKTPOHUKHU U 0011eH HhU3uKu A.H. Ceprees




IMpuaoxenne Nel k padoyeit mporpamMMme JUCHUATIIAHbI
«MeTtpoJjiorusi, CTaHAapTH3ALUA U cePpTHHUKALUD)

DoH/I OLIEHOYHBIX CPECTB
JJIS1 TPOBe/IeHNS TEKYIIeld U MPOMeKYTOYHOI aTTeCTALMHU CTYIeHTOB
o JUCHHUILINHE

1. TunoBble KOHTPOJILHbIE 32/IaHUS M MHbIE MATEPHAJIbI,
HCIOJb3yeMble B Mpoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

3agaHusA 1151 CaMOCTOSITeIbHO padoThl

3aganus nmo teme Ne 1 «¥Opuanyeckue 0CHOBBI B 00/1aCTH METPOJIOTHH H
CTAHJAPTH3 AU

1. OpraHuzanuoHHbIE, HAYYHBIE 1 METPOJOTUYECKUE OCHOBBI METPOJIIOTMUECKOTO
o0ecrieyeHus.

2. IIpaBoBbIe OCHOBBI OOECTIEUECHHUS €ANHCTBA U3MEPECHUH.

3. OcHoBHble IoNIOkeHUs 3aKkoHa PO «O06 obecnieueHnn eMHCTBA N3MepeHuin». CTpyKTypa
U QYHKLIUHU METPOJIOTUYECKOM CITY>KOBI IPEANPHUITUHN, OpraHU3alui, YUpEKICHUH,
ABJIAIOIUXCS FOPUIUYECKUMH JIULAMH.

4. TloBepka (kanuOpoBKa) CpPEACTB U3MEPEHUH.

3ananus mo teme Ne 2 «OCHOBBI TEXHUYECKUX U3MeEpPEHUIN»

1. MHcropus pa3BuTus CTaHIapTU3ALMH.

2. MexnayHnapoanas opranu3anus 1o ctanaaptuszanuu (MCO).

3. TocynmapcTBeHHBIH KOHTPOJIb W HAJ30p 3a COOJIOJCHHEM TPeOOBAHUN TIOCYTAPCTBEHHBIX
CTaHapTOB.

3aganus nmo teme Ne 3 «OCHOBBI METPOJIOTHI

1. Mepsl, u3MepuTEnbHBIE NPHOOPBL, U3MEPHUTEIbHBIE IMPEOOPA30OBATENH, H3MEPUTEIbHBIC
UH(POPMALIMOHHbBIE CUCTEMBI.

3ananus mo reme Ne4 «OCHOBBI CepTHPUKATMH

1. enu n npunnmns! ceprudukanun. [IpaBoBoe odecnieueHue.

2. ®opMbl TOATBEPKIACHUSI COOTBETCTBHUSI.

3. 3HaKu COOTBETCTBUA U OOpaIICHUS.

4. Opraauzanus 00s3aTeNIbHON cepTUHUKAIIH.

5. Cucremsl u cxembl ceptudukanuu. [IpaBuna u nopsao0K cepTUPHUKAIHH.
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TECTOBBIE 3AJAHUSA ITO METPOJIOI'UU CTAHAAPTU3ALINU U
CEPTU®OUKALINHU
(nposepka cpopmupoBannoctu OIIK-2, unauxarop UJI_OIIK-2.1)

1. MetpoJsiorusi — 3710 ...

a) Teopus Nepeaavd pa3MepoB eIUHUI (PU3MUECKUX BEINYHH;

0) TeopHsi UICXOTHBIX CPEICTB U3MEPEHUN (ITATIOHOB);

B) HayKa 00 U3MEPEHHUSAX, METOAAX U CPEICTBAX 00ECIeUeHHUs UX eIMHCTBA U CIIOco0ax
TOCTHXKEHUS TpeOyeMoil TOUHOCTH;

2. dusznyeckas BeIMYUHA — 3TO ...

a) 00BEKT U3MEPECHHUS;

0) BemMuMHa, TOAJIeXKAIIasi K3MEPEHHUI0, U3MEpsieMast U U3MEPEHHAs: B COOTBETCTBUM C OCHOBHOM
[[ETbI0 U3MEPUTETHLHON 3a/1a4H;

B) OJIHO U3 CBOMCTB (PM3HUECKOTO 00BEKTa, 0011ee B KAYUeCTBEHHOM OTHOIIICHUH JIJISI MHOTHX
(bu3HYECKUX 00OBEKTOB, HO B KOTUYECTBEHHOM OTHOIIICHUU HHINBUYaTbHOE IS KOKJOTO U3 HHX.

3. KonuuecTBeHHas: XapaKTepUCTUKA (PU3NUECKON BETUYUHBI HA3bIBAETCH ...
a) pa3Mepom;

0) pa3MEpHOCTBIO;

B) 00bEKTOM M3MEPEHHUSI.

4. I3mepeHreM Ha3bIBaeTCA ...

a) BEIOOP TEXHUYECKOTO CPEJICTBA, HMEIOIIET0 HOPMUPOBAHHBIE METPOJIOTUYECKUE
XapaKTePUCTHUKHY;

0) omeparusi CpaBHEHHUsI HEU3BECTHOTO C U3BECTHBIM;

B) OIBITHOE HaXO0K/IeHUE 3HaYeHUs (PU3NUECKON BEMUMHBI C TOMOUIBIO0 TEXHUYECKUX CPEICTB.

5. K oObekTam u3mepeHust OTHOCSTCS ...
a) 00pa31oBbIe MEpPhI U IPUOOPHI;

0) pusnueckue BEIUUNHBI;

B) MEpHI U CTaHAAPTHBIC 00pa3IIbI.

6. [Tpu onucanuu MPOCTPAHCTBEHHO-BPEMEHHBIX U MeXaHndeckuXx siBiieHuil B CU 3a OCHOBHBIE
€AMHUIIBI IPUHUMAKOTCH ...

a) xr, M, H;

0) M, kr, JIXK, ;

B) KT, M, C.

7. a5t moBepku pabounx Mep v MpruOOpPOB CIIYXKar ...
a) pabouure TaJIOHBbI;

0) PTaJOHBI-KOIIHH;

B) DTAJIOHBI CPAaBHEHUSI.

8.I1o ciocoOy moy4YeHus pe3ysbTaTa Bce U3MEPEHUs ICISITCS Ha ...
a) MMpsAMBIC, KOCBCHHBIC, COBMCCTHBIC U COBOKYITHBIC.

0) mpsiMbIe ¥ KOCBEHHBIC;

B) CTaTUYCCKUEC U JUHAMUYCCKUC,
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9. EnuHcTBOM M3MEpEHUI Ha3bIBACTCA . ..

a) cUcTeMa KaJTuOPOBKH CPEJICTB U3MEPCHHUI;

0) clmueHNe HAIIMOHAIBHBIX ATAIOHOB ¢ MEXTyHAPOIHBIMU;

B) COCTOSIHHE U3MEPEHUH, MPU KOTOPBIX UX PE3YyJIbTaThl BEIPAXKEHBI B Y3aKOHEHHBIX €TUHHUIAX
BEJIMYUH U MOTPEIIHOCTU U3MEPEHUI HE BBIXOST 32 YCTAHOBIICHHBIE TIPEIEIbI C 3aJaHHOU
BEPOSTHOCTBIO.

10. IIpaBuIBbHOCTh U3MEPEHUH — ITO ...

a) XapaKTepUCTHKA KadecTBa U3MEPEHUH, OTpakaroiasi OJU30CTh K HYJIF0 CHCTEMaTHYECKUX
MOTPEIIHOCTEN PE3YIBTATOB HU3MEPEHU;

0) XapaKkTepuCTHKa Ka4eCTBa U3MEPEHUI, OTpa)karoriasi 0J1M30CTh IPYT K IPYTY Pe3yIbTaTOB
M3MEpEeHU OJJHOU U TOM K€ BEJTMUUHBI, BHIITOJIHAEMbIX TOBTOPHO OJTHUMHU M TEMHU K€ METOAAMHU U
cpeacrBaMu H3MepeHHﬁ 1 B OJHUX U TCX KC YCIIOBUAX; OTPAXKACT BIIUAHUC C.Hy‘-I@.fIHBIX
MOTPEIIHOCTEN Ha Pe3yJIbTaT U3MEPEHUS; B) XapaKTepUCTHKA KaueCTBa U3MEPEHHM, OTpa)karomias
OIM30CTh APYT K APYTY Pe3yIbTaTOB U3MEPECHHI OJHOM M TOH K€ BEMUMHBI, TOJTyYCHHBIX B
pa3HbIX MECTaxX, pa3HbIMU METOJJaMH U CPEICTBAMU W3MEPEHUI, pa3HbIMH ONEpaTOpaMu, HO
HpI/IBeI[éHHBIX K OJHUM U TCM KC yCIIOBUAM.

11. Bocipon3BoAMMOCTb HU3MEPEHUH — 3TO ...

a) XapaKTepUCTHKA KayecTBa U3MEPEHUH, OTpakarolasi OJIM30CTh K HYJIIO CUCTEMAaTUYECKUX
IIOIPELIHOCTEN pe3yJIbTaTOB U3MEPEHUN;

0) XapakTEepUCTUKA KaueCTBa M3MEPEHUH, OTpaXkaromas 0JIM30CTh APYT K APYTY PE3yJIbTaTOB
M3MEPEHUH OJJHOHM U TOM K€ BEIMYMHBI, BBIMOIHAEMBIX TIOBTOPHO OJHUMHU M TEMH K€ METOJIaMH U
CpeICTBaMHU U3MEPEHUI U B OJTHUX U TEX K€ YCIOBUAX; OTPAKAET BIMSHUE CIy4YailHBIX
MOTPEUIHOCTEN Ha pe3yIbTaT U3MEPEHUS; B) XapaKTePUCTHKA KauyecTBa M3MEPEHUIl, OTpakaromias
OJIM30CTh APYT K APYTY Pe3yIbTaTOB U3MEPEHUM OJHOM U TOH K€ BEIMUMHBI, TOJTyYEHHBIX B
pa3HBIX MECTaxX, pa3HBIMU METOJIaMH U CPEJCTBAMHU U3MEPEHUH, Pa3HBIMH OIIepaTopaMu, HO
MPUBEAEHHBIX K OJHUM U TEM K€ YCIOBHSIM.

12. CyniHOCTh CTaHAAPTU3ALUM — ITO ...

a) IPaBOBOE PETYJIMPOBAHNE OTHOLICHUN B 00JIACTH YCTAaHOBIICHHS, IPUMEHEHHUS U HCIIOJIb30BaHUS
00s13aTeIbHBIX TPEOOBAHMIA;

0) MOATBEP>KICHHE COOTBETCTBUS XapaKTEPUCTUK OOBEKTOB TPEOOBAHUSIM;

B) JIESATEIBHOCTD 110 Pa3pabOTKe HOPMATHBHBIX JOKYMEHTOB, yCTAaHABIMBAIOIINX MTPABUIIA U
XapaKTEPUCTUKH I JOOPOBOIBHOTO MHOTOKPATHOT'O IPUMEHEHHSI.

13. Ilenu cranmapTU3anuu — 3710 ...

a) ayJUT CUCTEM Ka4yecTBa;

0) BHeJIpeHUE pe3yJIbTaTOB YHU(UKAIUH;

B) pa3paboTka HOpM, TpeOOBaHUA, TPABUJI, 00ECIIEYMBAIOIINX OE30MTaCHOCTH MPOYKITUH,
B3aMMO3aMEHAEMOCTh M TEXHUYECKYIO COBMECTUMOCTb, €IMHCTBO U3MEPEHUH, SKOHOMUIO

pecypcoB.

14. IlpyHUMIaMu CTaHIAPTU3ALNN SIBISIOTCA ...

a) T0OPOBOILHOE TIOJITBEPIKICHUE COOTBETCTBHSI 00OBbEKTA CTAaHAAPTU3ALINM;

0) 00s13aTeNbHOE TOATBEPIKICHUE COOTBETCTBHS 00BEKTa CTaHIapTU3AIINH;

B) TapMOHHU3ALMsl HALIMOHAJIBHBIX CTAHAAPTOB C MEXIyHAPOAHBIMHU PU MAaKCUMAIbHOM yUETE
3aKOHHBIX HHTEPECOB 3aMHTEPECOBAHHBIX CTOPOH.
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15. K noxymeHTamM B 00J1aCTH CTaHIAPTU3ALUN HE OTHOCATCH ...
a) HallMOHAJIbHBIE CTaHAPTHI;

0) OM3HEC-TIIaHBbI.

B) TEXHUUYECKHE PETIIAMEHTHI;

16.Benymieit opranuzanueit B 001aCTH MEXTyHAPOIHON CTaHAAPTHU3AIUH SBIISETCS . ..
a) MexxayHapoHas 3nekTporexHuueckas komuccus (MIK);

0) MexnynapoaHast opranuzanus no cranaaptuzanuu (MCO);

B) BecemupHnas opranuzanus 3npaBooxpanenus (BO3).

17. IlepeyeHb MPOAYKLUH, TOAJIEKAIIEH 00s13aTeIbHON CepTH(UKALINY, PETIAMEHTHPYET ...
a) 3akoH P® «O TeXHUYECKOM PeryJIUPOBAHUNY;

6) 3akoH P® « O 3amuTe npas nmorpeduTeneii»;

B) Homenkiarypa npoaykiuu, paboT, yCiyr, moaexammux o0s13aTeIbHON cepTuduKanum.

18. IIpu oOs3aTenbHOM cepTUdUKAIIMN TPOIYKIMKA OAuH 13 10 aHaTu3upyeMBbIX TTOKa3aTelen
OKasaJICd HC COOTBCTCTBYIOLIUM HOpMaTHBHOﬁ AOKYMCHTAIUH. Mozxer nu GBITB BbIJaH
ceprudukar?

a) na,

0) HeT;

B) /13, C yKa3aHUEM I10Ka3aTesiel, 10 KOTOPBIM IPOAYKIIMS COOTBETCTBYET HOPMATUBHOM
JOKYMEHTaIUH.

19. IIpaBo U3roTOBUTEIS MAPKUPOBATH MPOIYKIIUIO 3HAKOM COOTBETCTBHUS ONPEAECIACTCS ...
a) TUIeH3MEH, BhIJaBaeMOW OPTraHOM TI0 CepPTU(UKAIUY;

0) nuieHsueil, BpriaBaeMoit deniepaibHBIM areHTCTBOM MO0 TEXHUYECKOMY PEryJIMpPOBaHUIO U
METPOJIOTHH;

B) JIeKJIapalieil 0 COOTBETCTBUU

20.DyHKIMY HAIIMOHAJILHOTO opraHa 1o ceptudukanuu B Poccniickoit deneparuy BHITIOIHSIET ...
a) @enepanbHOE areHTCTBO 110 TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTHH;

0) Bcepoccuiickuii Hay9HO-UCCIIEN0BATEILCKII HHCTUTYT MeTposioruu um. J[.1. Menneneera
(BHUHNM);

B) Bcepoccutickuit HayuyHO-HCCIIeIOBATEILCKUM HHCTUTYT MeTpoJiornueckoit cimyx0e1 (BHUMMCOC).
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CamocrosiTtesbpHasi padora Nel
(mpoBepka cpopmupoBannHoctu OIIK-2, ungukarop UJI_OIIK-2.5)

IMorpenrHocTH cpeacTB H3MEPEeHMIt

HomuHaneHbplif  peXUM  3JEKTPOYCTAHOBKM  IIOCTOSSHHOTO  TOKa  XapaKTepHu3yercs
HanpsbkeHueM U
U TOKOM I, M3MepeHHE KOTOPBIX MOXKET OBITh IMPOM3BEIEHO BOJBTMETpaMu V|, miu V, H

amnepmerpamu A, wmm  A,. 3nadeHus Hanpsoxkenus U,, Toka I, M XapakTepUCTUKH
ANEKTPOU3MEPUTENBHBIX MPUOOPOB MpuBeAeHBI B Tabmue 1.1.

Heobxoammo:

a) W3 JABYX BOJBTMETPOB M JBYX AaMIICPMETPOB BBHIOpATh 3IICKTPOM3MEPUTEIbHBIC MPHOOPEI,
00eCTIeYNBAIOIINE MEHBIIIYIO BO3MOXKHYIO OTHOCUTENIBHYIO MTOTPELTHOCTD;

0) onpenenuTh Mpeaessl, B KOTOPBIX MOTYT HAaXOJUTHCS JICHCTBUTENbHBIC 3HAYCHNST HANPSHKCHUS U
TOKa MPH UX U3MEPEHUHU BBIOpaHHBIMU MPUOOPAMU;

B) ONpPENEIUTh BO3MOKHYIO OTHOCHUTEIBHYIO ITOTPEIIHOCTD B ONPEEICHUH MOITHOCTH YCTaHOBKH
10 MTOKAa3aHMsIM BOJIbTMETPA U aMIIepMeTpa.

Taomuma 1.1
I'pymnma Bennunna Bapuant
91
Hanpsokenne U,.B 27
Knacc Tounoctu 4
IIpenen
A Vi uzmepenus U, ,B 30
BosbTMeTpbI Knacc rounoct 1,5
[Ipenen
\E u3mepenus U, ,B 50
Tok I, A 2,5
Kitace Tounoctu 4,0
A, [Ipenen
uzMepenus [, ,A 3
b AMrepMeTpEI Knacc rounoct 1,0
A, [Ipenen
n3Mmepenus [, ,A 15
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CamocrositeibHas paGora Ne2
(nposepka cpopmupoBannoctu OIIK-2, unauxarop UJI_OIIK-2.5)

Omnpenenenne NOrpenIHOCTH Pe3yabTaTa KOCBEHHBIX H3MepeHHUil

st u3MepeHust CONPOTUBIICHUS MIIM MOIIIHOCTA KOCBEHHBIM METO/IOM MCIOJIb30BAIKChH JIBA
npubopa: aMrnepMeTp U BOJIBTMETP MarHUTOSJIEKTPUUECKON CHCTEMBI.

Onpenenurs:

a) BEJIMYMHY CONMPOTHBIICHHS U MOIITHOCTb I10 MTOKa3aHHUSIM MPHOOPOB;

0) MakCHUMaJbHbIE a0CONIOTHBIE TOTPEUTHOCTH aMIIepMeTpa U BOJIbTMETPA;
B) aOCOJIIOTHYIO TIOTPEITHOCTh KOCBEHHOTO METO/1a;

I') OTHOCUTEJIbHYIO IOTPEILIHOCTD U3MEPEHUS;

1) IpeIeITbl ACUCTBUTEIFHBIX 3HAUYCHHI U3MEPSIEMBIX (PHU3UYCCKUX BEITHYNH.

HaumeHoBaHue 3a1aHHOMI
3HaveHHe BeJTHYUHBI
BeJIHYUHBI

IIpenen n3mepenusa U, ,.B 250
Kiacc Tounoctu y ,% 0,5
ITokazanus BoasT™MeTpa U, B 240
IIpenen usmepenns I,,,, A 1.5
Knacc tounoctu y ,% 1.0
ITokazanue amnepmerpa I, A 1,2

Meroauueckue ykazaHus
HpI/I KOCBCHHBIX I/IBMepeHI/Iﬂx HNCKOMOEC€ 3HAUYCHHC BCIINYUHBI y HaXoIUTCAd Ha OCHOBAHUU
MaTeMaTU4eCKON 3aBUCHMOCTH, CBSA3BIBAIOLIEH 3Ty BEIMUYMHY C HECKOJIBKUMH BEIMYMHAMHU X |, X, ,

U3MEpSEMBIMU TPAMBIMH MeTogamu. Ilpu 3TOM NOrpemHOCTH TNPSAMBIX H3MEpEeHUi

m?°
MIPUBOIAT K TOMY, YTO OKOHYATEIBHBIA PE3yIbTaT HMEET MOTPEIITHOCTb.
MakcumManbHbIe aOCOJIFOTHEIC MOrpCIIHOCTU aMIICPMCTpPa U BOJIbTMETPA ONIPCACITIAIOTCA:

I — i IIH(LW ,
100
zUHOJh’
100
re ) - NpUBEACHHAS MOTPEIIHOCTh U3MEPUTEIHLHOIO MPHOOpa, paBHAS KJIaCCy TOUHOCTH NMPUOOPAa;

I

U=z

U - HOMHMHaJIbHOC 3HAYCHUC TOKA WU HAIIPAKCHUA

HOM 2 HOM
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CamocrosiTesibHast padoTa Ne3
(mpoBepka cpopmupoBannoctu IIK-6, nnguxarop UJI_I1K-6.1)

IIpumeHeHne MacIITAOHBIX H3MEPHUTEJIBHBIX NPeoOpa3oBaTesiel sl H3MepPeHUsI TOKa U
HaNPsIAKeHUs!

N3meputenbapiii Mexanu3M (MM) MarHuTO3JIeKTpUIECKONW CHCTEMBI pacCUMUTaH Ha TOK |

o, W Hanpspkenue U, ¥ uMeeT mkainy Ha « , AeneHuid. Heobxoaumo :

m

a) COCTaBUTH cxeMy BKimoueHust UM ¢ nryHTOM u Jath BbIBOJ Gpopmynbsl R | ;

0) onpenenuth noctosiHHyo M 1o Toky C |, BeTMYMHY CONPOTUBIEHH IIyHTa R, 1
/

HOCTOSIHHYIO ammiepMerpa C |, eciiu 3TUM IpubOPOM HYKHO U3MEPATh TOK I, ;

B) ONPEIECTUTH MOIIHOCTH, TOTPEOIIAEMYIO aMIIEPMETPOM TP HOMHUHAJILHOM 3HaUY€HUH ToKa I;
I') COCTaBUThH cxeMmy BkitoueHus: UM ¢ 106aBOYHBIM COPOTUBIICHUEM U AaTh BHIBOJ (DOPMYIIbI

R,
1) OIpeAenuTs noctossHHyo UM no Hanpspkenuto C; , BeIM4nHY 100aBOYHOTO
/
conpoTuBieHus R ; u MOCTOAHHYIO BonbT™METpa C ), €CIIM 5TUM IPUOOPOM HYKHO HAMEPATH

Hanpsokenue U, ;

€) ONpEeNIEeNUTh MOUIHOCTb, HOTPEOISIEMYIO BOJIBTMETPOM IIPY HOMUHAIBHOM 3HAYEHUN
Hanpsbkenus U, .

HanMeHoBaHue 33IaHHOI BEJUYHMHBI 3HAYEHHUE BENUYUHBI
Hanpsoxenne U, ,MB 65
Tox 1,,, MA 10
Yuco geneHuii o |, e 75
Hanpsoxenune U |, , B 450
Tok 1, A 0,5

Meroanueckue ykazaHus

MacmTabHbIl U3MEPUTENBbHBIN TpeoOpa3oBaTeh MPeHA3HAYCH I U3MEHEHUS

3HAUEHUS U3MEPSIEMON BEJIMUMHBI B 33/IaHHOE YUCIIO Pa3.
Jnist pacmiMpenus Auana3oHa U3MEpeHus: H3MEPUTENbHBIX TPUOOPOB 0 HAPSHKEHUIO U TOKY
HIPUMEHSIOT U3MEPUTEIbHBIE TPAHC(HOPMATOPHI, JOOABOYHBIE CONPOTUBIICHUS U IIYHTHI.
W3mepurenbHble TpaHC(hOPMATOPhI IEPEMEHHOTO TOKAa M HANPSHKEHUS TPUMEHSIOT JUTS

paclIMpeHus [uarna3oHa U3MEPEHHsl JEKTPOMArHUTHBIX, JJIEKTPOAUHAMHYECKUX,
MHAYKIIMOHHBIX TPHOOPOB 10 TOKY M HAIPSKEHUIO, a TAKOKE IS oOecrieueHus: 6e30MacHOCTH
M3MEPEHUH NPHU BBICOKOM HAIPSHKEHUM.
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CamocTrosiTesbHast padbora Ned
(mpoBepka cpopmupoBanHoctu IIK-6, nnguxarop UJI_I1K-6.2)
Bri10op usmepuTebHON annapaTypbl
B BBICOKOBOJIBTHOH TPEXIPOBOJHOM 1IETIH TPeX(ha3HOTO TOKAa HEOOXOAUMO U3MEPHUTH
JUHEIHbBIE TOKH , TMHEWHOE HaIpsKeHHE , KOOPPUIIMEHT — MOITHOCTH IIETH U PacXo/q
aKTUBHOU 3Hepruu Beel nenu. [lomoOpaTh A 3TOH menu ABa U3MEPUTEIBHBIX
tpanchopmatopa Toka ( UTT), nBa mameputensHbix Tpanchopmaropa Hanpspkerus (MTH), n
MOJIKITFOUUTE K HUM CIIEAYIONINE U3MEPHUTEIbHBIC TPUOOPHI:
JIBa aMIIepMeTpa 3JIEKTPOMAarHUTHON CUCTEMBI;
1Ba 0HO(A3HBIX MHAYKIIMOHHBIX CUETYNKA aAKTUBHOW YHEPTHH;
ovH TpexdaszHblii (Ha30MeTp ANEKTPOMATHUTHON WITH SJIEKTPOAMHAMUYIECKON CUCTEMBI,
OJIMH BOJIbTMETP 3JIEKTPOMAarHUTHON CHUCTEMBI;
HeoOxonnmo:
Hauepruts cxemy Brirouenuss UTT u UTH B uens, a Takke nokazars NOAKIIOUYEHUE K HUM
BCEX U3MEPUTEIHHBIX MPUOOPOB.
Bomonaute pazmetky 3axkumoB o0Motok UTT u UTH , cuetunkos u ¢azomerpa. Ilokazars
3a3emiieHne BTopuaHbIX 00MoToK UTT m UTH.

Memoouueckue ykazanus:

[Ipu nmonb6ope UTT HeoOX0oAMMO yYMTHIBATH , YTO JJII OOECIIEYCHHUS MPABUIBHOCTH HX
paboThI 00Iee COMPOTHBICHHE BCEX MPOBOAOB U OOMOTOK MPUOOPOB BO BTOPHYHOU IENH HE
JOJDKHO TIPEBBINIATh HOMUHAIBHON Harpy3ku. HoMuHanmesHOM Harpy3koil TpanchopMaropa Toka
Ha3bIBAETCSl HAMOOJIbIIIEE COMPOTHBIICHHE, Ha KOTOPOE MOXKET OBITh 3aMKHyTa BTOpPHYHAs
00OMOTKa MpHU yCIOBUH, YTO MOTPEIIHOCTH €TI0 HE MPEBBICHIIN AOMYCTUMbIX 3HAUCHUH.

Br16op TpanchopMaTopoB HAINpPSHKEHUS MPOU3BOAUTCS MO HMX JOMYCTHMON HOMHHAJIBHON
MoImHOoCcTH. T. 0. K TpaHcopmaTtopy HampsLDKEHHUS MOXKHO MOAKIIOUUTH TaKOe KOJIHMYECTBO
npuOOpoOB, NpPU KOTOPOM HX MOIIHOCTb MPHU HOMHUHAIBHOM HANpPSHKEHUHM HE TPEBBIIIACT
HOMHHAJILHOM MOIIHOCTH TpaHchopMaTopa.
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IIpaBuaa BEICTABIICHHUS OLICHKH IO PE3YJILTaTaM CaMOCTOSTEILHOM DaGOTBIZ

OreHka o pe3ysibTaTaM CaMOCTOATEIbHOM paboThl cUMTaeTCs B Oauiax.

Kaxxmoe u3 3amanuii MOXKET OBITh OIIEHEHO MOJIOBUHOM 3asBJICHHBIX 110 HEMY OaJIJIOB.
[ToTHOCTBIO HEMPABUIILHO BHITIOTHEHHOE 3a1aHue — () OayoB.

MakcumanbHOE KOJMYECTBO OAIJIOB IO UTOTaM CaMOCTOSITEIbHOM paboThl — 10 6asios,
Habpannoe xonudectBo 0amioB oT 9-10 COOTBETCTBYET OLIEHKE «OTIMYHO», 7-8 OayioB —

OIICHKE «XOpOIIO», 5-6 0a/uloB — OIICHKE «YyJOBIECTBOPUTEIHHO», MEHee S5 OalljloB — OIICHKE
«Hey,Z[OBJIeTBOpI/ITe.HBHO» (yMeHI/ISI Ha JaHHOM 3Tall€ OCBOCHUA JUCHHUIIJIMHBI HE C(bOpMI/IpOBaHBI).

AN I

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.

2. Cniicok BONPOCOB M (MJIM) 3a1aHUi /11 IPOBeIeHUsI POMEKYTOYHOM aTTecTANMU

CnHcox BONPOCOB K IK3aMEHYy

TlocynapcrBennas cucreMa crannapruzanuu (I'CC). 3agaun cTannapTu3anum.
OCHOBHBIE IOHATHUS U ONPEICICHNS B CUCTEME CTaHIAPTU3ALUN.

Opransl U CITykObI CTaHJAPTU3AIINH.

HopmatuBHBIE TOKYMEHTHI IO CTaHIaPTU3ALINH.

Bunael ctangapTos.

[Topsimok pa3paboOTKK rOCyJapCTBEHHBIX CTaHIAPTOB [ 0Cy1apCTBEHHBINH KOHTPOJIb U HAI30P
3a coOM0IeHNEM TpeOOBaHUN TOCYTAPCTBEHHBIX CTAHAAPTOB.

HopmanuzanuoHHbI KOHTPOJIb TEXHUYECKOW JOKYMEHTAUU. [[puHIMIIBI CTaHJapTU3aUH.
Meroapl crangaptuzauuu KommiekcHast cTaHaapTU3ausl.

Onepesxaroias cTaHgapTU3anus.

Enunas cucrema koHcTpyKkTOpcKoi nokymeHnTtanuu (ECK/).

Enunas cucrema texnomorunueckon qokymentanuu (ECT/I).

Cucrema pa3pabOTKH U TOCTAHOBKH MPOIYKIMH Ha ipou3BoacTBo (CPIIIT).

Enunas cucrema nmporpammubix qokymeHToB (ECIT).

MexrocynapcrBeHHas cuctema crangapruzauuu (MI'CC).

O61mas xapakrepucTuka cucteMsl. [lopsaaok pa3paboTKi MEKIrocy1apcTBEHHBIX CTaHIapTOB
MesxayHnapoanast opranusanus rmo crannapruzanuu (MCO).

MexnayHnapoaHas 35ekTpoTexHudeckas komuccus (MOK).

MexnyHapoaHbIE OPTaHU3AINH, YIaCTBYIOIINE B pad0TaX M0 CTaHIaPTH3AINH, METPOJIOTUI
U cepTU(UKAIIH.

PernonansHbie OpraHU3aIiy 10 CTAHIAPTU3AINH, METPOJIOTHH U CEPTUDUKAIIIH.
HarmonanbHble opraHu3aliy 1o CTaHIapTU3aliK 3apyOeKHBIX CTPaH.

3akoHoAarenbHas 6a3a METPOJIOTHH.

FOpuanueckas OTBETCTBEHHOCTh 3a HapyIllIeHHE HOPMATUBHBIX TPEOOBAHUN IO METPOJIOTHH.
N3mepsieMbie BETUYHHEI.

MexyHapoaHas cuctemMa equHuI GU3NYECKUX BETUYHH.

Metoabl U3MEpPEHHUI.

Buasl KoHTpOJIA.
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26. Mertoauka BBIMOJHEHUS U3MEPEHUI

27. CpencrBa U3MEPEHUH.

28. Bunapel cpenctB usMepeHui.

29. W3meputenbHbIE CUTHAIBI.

30. Merponoruueckue noKazareyn CpeiCTB U3BMEPEHUN.

31. Mertposiornueckue XapakTEpUCTUKH CPEICTB U3MEPEHUS.

32. Kiaccel TOUHOCTH CPECTB UBMEPEHU.

33. Mertposornueckas Ha€KHOCTb CPEICTB U3MEPEHUSI.

34. Merponoruueckas arTecTalus CpeICTB U3MEPEHUM.

35. CucreMaTu4eckue U CIydaiHble IOTPEIIHOCTH.

36. IlpuunHBI BOSHUKHOBEHHS MOTPEIIHOCTEN N3MEPEHUS.

37. Kpurepun KkauecTBa U3MEPEHU.

38. IlnmaHnupoBaHuE U3MEPEHU.

39. IloaroroBKa U BBINOJIHEHUE U3MEPUTENBHOIO IKCIIEPUMEHTA.

40. OO6paboTka pe3yabTaTOB HAOIIOACHUI M OLICHUBAHUE TIOTPEITHOCTEH U3MEPECHHMIA.

41. BpIOOp U3MEPUTENBHBIX CPEJCTB MO JOMYCTUMOM MOTPEUTHOCTH U3MEPEHUSI.

42.  BpIOOp U3MEPUTENBHBIX CPEACTB I KOHTPOJISI pa3MEPOB.

43. BpIOOp U3MEPUTENBHBIX CPEACTB I APYTUX MAPaMETPOB.

44. EnpuncTtBO M3MepeHuil. [loBepka cpencTB uamMepeHui.

45. KamubpoBka cpencTB u3mMepeHuit Metoapl NoBepku (KaaTuOPOBKU) M MOBEPOYHBIE CXEMBI.

46. Cepruduxanus cpeacTB U3MEPEeHUH. MeTpOJIIOTHUECKHE CITYKOBI.

47. TocymapCTBEHHBI METpPOJIOTHYECKUH KOHTposb W Hag3op. IlpaBa u oOs3aHHOCTH
roCy/AapCTBEHHBIX MHCIIEKTOPOB 10 00ECIIEUEHUIO €IMHCTBA U3MEPEHUH.

48. Texuuueckue nsmepeHus. JIuneitHble U3MepeHMs. YTIIOBbIE U3MEPEHUS.

49. AnbTepHATHBHBIM MeTOJ KOHTpOJs u3nenuil. KamuOpel. KoHTponbs pa3smepoB BBICOTHI U
IJTyOUHBI.

50. KonTpoas KoHyCOB | yriioB. 3mepenus GopMbl U PaCcTIONOKEHHS TTOBEPXHOCTEH.

51. KoHTpomb ¥ UW3MEpEeHHE UIEPOXOBATOCTH. VI3MepeHHs C TOMOLIbIO  IU(PPOBBIX
U3MEPUTENIbHBIX TPHOOPOB.

52. MH3mepeHue 2IEKTPUUECKUX U MATHUTHBIX BEJINYMH.

53. U3mepenue temmeparypsl. TemnepaTypHbI€ MIKaJIbl M €AUHULIBI TETUIOBBIX BEJTUYHMH.

54. DnexTpoMexaHHYECKUE U3MEPHUTEIbHBIC TPHOOPHI.

55.  DAeKTpoTepMUUYECKHE U3MEPHUTEIBHBIC TPUOOPHI.

56. H3meputenbHbIe MpeoOpazOBaTEIH.

57. HudbopMalnoHHO-U3MEPUTEIbHBIE CHUCTEMBI " M3MEPUTENIBHO-BBIYUCINTEIbHBIE
KOMILIEKCHI. MI3MepuTenbHbie poOOTHI.

58. ABromaTmzanms CHCTEMBbl KOHTPOJISI M YIpaBiCHUS COOPOM JaHHBIX. 3agaddl |
Pa3HOBUHOCTH aBTOMATU3HPOBAHHBIX CUCTEM KOHTPOJISL.

l'[paBn.ﬂa BBICTABJICHHUA OLICHKHN HA 3K3aMCHE.

B sk3ameHannoHHble OWJIET BKJIIOYAETCS JBa TEOPETHMUYECKUX Bompoca. Ha moAaroToBky k
OTBETY JlaeTcsl He MeHee 1yaca.

[Io wuToram »HK3aMeHa BBICTABISIETCd OJHA U3 OLEHOK: «OTJIMYHO», «XOPOLIO»,
«YJOBJIETBOPUTEILHO» WIIN «HEYJIOBIETBOPUTEIILHO.

Onenka «OTJMYHO» BBICTABISCTCS CTYACHTY, KOTOPBIH AEMOHCTpPUpYET TiIyOOoKoe H
IIOJIHOE BJIAJICHUE COACPKAHMEM MaTepHalla U IOHATUMN; OCYLIECTBISET MEXKIIPEAMETHBIC CBSI3U;
YMEET CBSI3bIBaTh TEOPHIO C NMpakTUKoi. CTyAEHT JaeT pa3BEpHYTHIE, IIOJHBIE U YETKUE OTBETHI HA
BONPOCHI 3K3aMEHALIMOHHOTO OWJIeTa M JONOJIHUTENbHBIE BOIPOCHI, COONIONAET JIOTMYECKYIO
IIOCJIEI0BATEILHOCTD IIPU U3JI05KEHUH MaTepuaia. [ paMOTHO UCIIOJIb3yEeT TEPMUHOJIOTHIO.
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Ounenka «Xopomio» BBICTaBISETCS CTYACHTY, OTBET KOTOPOTO Ha 3K3aMEHE B IIEJIOM
COOTBGTCTByIOT yKaBaHHBIM BBIIIIC KpI/ITepI/IHM, HO OTJINYACTCA MGHBI_HGI‘/JI OGCTOHTGHBHOCTBIO,
IyOMHOM, OOOCHOBAaHHOCTBIO W TIOJIHOTOW. B OTBeTe MMEIOT MeCTO OTHETbHBIE HETOYHOCTH
(HGCYH_IGCTBGHHBIG OH_II/I6KI/I), KOTOpBIe I/ICHpaBJISIIOTC}I caMum CTy,Z[GHTOM IIOCJIC JOIIOJIHUTCIIBHBIX U
(W) yTOYHSIOIIMX BOITPOCOB AK3aMEHATOPA.

Ounenka «YA0BJIEeTBOPUTEIbHO» BBICTABISECTCA CTYIEHTY, KOTOPBIM JaeT HEA0CTATOYHO
TIOJTHBIC W TTOCJIEIOBATEIbHBIC OTBETHI HA BOMPOCHI IK3aMEHAITMOHHOTO OMJIeTa U JTIOTOJIHUTEIbHBIE
BOHpOCBI, HO HpI/I 3TOM I[GMOHCTpI/IpyeT YMGHI/IG BBIACIUTH CYH_IGCTBGHHBIG 148 HGC}’H.IGCTBGHHBIC
MPU3HAKK W YCTAHOBUTh TNPUYUHHO-CICJCTBEHHBIC CBsi3u. OTBETHI H3Jaraercss B TEPMHUHAX
METPOJIOTHH, HO TPH 3TOM JOMYCKAIOTCS OLIMOKM B OIPENEJICHUH U PACKPBITUM HEKOTOPBIX
OCHOBHBIX TOHSTHH, (OPMYITHPOBKE TOJOXKECHHH, KOTOPBIC CTYACHT 3aTPYIHSCTCS HCIPABUTH
CaMOCTOSTCIIBHO. HpI/I apI‘yMeHTaI_II/II/I OTBETa CTYILGHT HC OGOCHOBBIBaeT CBOH Cy)KI[eHI/IH. Ha qacCTb
JOTIOJTHUTEIBLHBIX BOIIPOCOB CTYACHT 3aTPYIHSICTCS JaTh OTBET WJIHM J1a€T HEBEPHBIC OTBETHI.

Ounenka «HeynoB/1eTBOPUTEJIbHO» BBICTABISACTCS CTYACHTY, KOTOPBIA JIEMOHCTPUPYET
pa3po3HEHHBIC, OECCUCTEMHBIC 3HAHHS; OECIOPSAIOYHO W HEYBEPEHHO H3jIaraeT MaTepHall, He
yMeeT BBIACISTH T'JIaBHOC U BTOpOCTGHGHHOG, HEC YMGGT COCIUHATH TeOpeTI/I‘IeCKHG ITIOJIOKECHUS C
MPAaKTUKOW, HE YCTAHABIMBAECT MEXKIPEIMETHBIC CBS3HM; JOMYCKaeT TpyOble OIMMUOKH MpH
onpe;[eneHHH CyH_IHOCTI/I paCKpBIBaeMBIX HOHHTHﬁ, HBHGHHﬁ, BCJICACTBUC HCIIOHUMAHHUA UX
CYIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB M CBS3€H; JacT HEIMOJHBIC OTBETHI, JIOTHMKA H
IIOCJICI0OBATCIIBHOCTD HN3JI0KCHUA KOTOpBIX UMCIOT CyH_IGCTBeHHBIG nu HpI/IHI_[I/IHI/Ia.HBHBIG
HapyIIeHHUsl, B OTBETaX OTCYTCTBYIOT BBIBOJbI. JIOMOJHHUTENbHBIE W YTOUYHSIOIIHE BOMPOCHI
JK3aMEHaTopa HE NPHUBOAIAT K KOPPEKUHUH OTBETOB cCTyJeHTa. Ha OCHOBHYIO 4YacTh
JOTIOJTHUTEIBHBIX BOIIPOCOB CTYACHT 3aTPYIHSICTCS JaTh OTBET WJIH J1a€T HEBEPHBIC OTBETHI.

OL[CHKa «Hey,[[OBJ'IeTBOpI/ITeJ'IBHO» BBICTABJISACTCA TaKXKE CTYACHTY, KOTOpBIﬁ B34J1
3K33.MeHaL[I/IOHHblf/'I 6I/IJ'ICT, HO OTBC€YATh OTKA3aJICH.
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IIpunoxkenne Ne2 k padoueil nporpaMme AUCHUILINHBI
«MeTposiorusi, CTAaHAAPTU3ALMS U CePTHPUKATM DY

MeToanuyecKkue YKazaHud AJad CTYACHTOB IO OCBOCHHUIO TUCHUIIJTHHBI

OcHOBHOI (GOpMON H3MOXKEHHsT y4eOHOro Marepuana o JUCHUIUIMHE «MeTposnorus,
CTaH/AApTU3aIMA M CePTU(UKAIMA» SBIAIOTCS JEKIUU C HCIOIB30BaHUEM JIEMOHCTPAlMOHHOTO
skcnepuMenTa. [lo OONBIIMHCTBY TEM MpPelyCMOTPEHBI J1IaOOpaTOpHBbIC 3aHATHS, Ha KOTOPBIX
INPOMCXOANT 3aKPEIUICHHE JICKIIMOHHOTO MaTepHaia IyTeM HPUMEHEHHS €r0 K KOHKPETHBIM
¢usnvyeckuM 3¢ddexkraM U SABICHUSAM U OTPAaOOTKA HKCHEPUMEHTAIBHBIX HABBIKOB  paboTHI €
(bU3MIECKUMHU TPUOOpaMU U 000PYTOBAHUEM.

Jlist yCrientHoro OCBOEHMs AUCLUUIUIMHBI OYEHb BayKHA CAMOCTOSITeNIbHAs padoTa CTYJCHTOB
HaJl: KOHCTIEKTaMH{ TIPOCITYIIaHHBIX JIEKIUH, pa3fenaMu Kypca Al CaMOCTOSITENbHOTO H3Y4YeHHS U
nabopaTopHbIMH paboTamu. MaTepuall, 3aKOHCIIEKTUPOBAHHBIA Ha JEKIHUAX, HEOOXOAUMO J0Ma
eme pa3 mpopadaTreiBaTh M NPHU HEOOXOIWMOCTH JOIMOJHATH WH(OpMaIuel, MOTydeHHOH Ha
KOHCYJIbTAIUAX, Ja0OpAaTOPHBIX 3aHATUAX WIM U3 y4eOHOH JNUTEpaTyphl MPH CaMOCTOSTEIbHOU
npopaloTKe pa3zaesoB Kypca.

Jis TMpOBEPKHM W KOHTPOJII ~ YCBOGHHS TEOPETHUECKOro Marepuaja, NpUOOPETEHHBIX
NPAaKTHYECKNX HABBIKOB PA0OTHI M TIPOBEACHHUS pAcyeToB, B TEUYEHHE OOYUYECHUS HPOBOMASATCS
MEpONPUATHS TEKyIlel aTTecTallii B BHUAE CaMOCTOATENbHBIX paboTr. Takke mnpoBomsTcs
KOHCYJIbTAIMU (MpU HEOOXOAMMOCTH) TIO pazbopy 3aJaHui JUIsl CaMOCTOSITEIBHOW paboThl
n1a00opaTOpHBIM paboTaM, KOTOpPBIE BBI3BAIIN 3aTPyIHEHHS.

DK3aMeH NPUHUMAETCS 10 HK3aMEHAIIMOHHBIM OMJIeTaM, KaXKIbld M3 KOTOPBIX BKJIIOYACT B
ce0st 1Ba TeopeTUYeCKHX Bompoca. Ha caMocTosITebHY 0 MOATOTOBKY K 9K3aMEHY BBIJICNIACTCS HE
MeHee 3 JTHEH, BO BpeMs 3a4ETHON CECCHUM.

OcBOUTH BONPOCHI, H3JIaraéMble B IMPOLECCe HM3YYCHHUS AUCIUILIUHBI «MeTposorus,
CTaH/JAPTU3AIMA U CePTU(UKAINL» CAMOCTOATEIIFHO CTYJICHTY KpaifHe CIIOXKHO. JTO CBS3aHO CO
CIIO’)KHOCTBIO M3Y4aeMOro MaTepuasa W OoibIIuM 00beMoM Kypca. ITosTomy mocemeHue Bcex
ayAUTOPHBIX 3aHATUH SBIISETCS COBEPIICHHO HEOOXOIUMBIM. be3 yImopHBIX M peryssipHBIX 3aHATHI
B TEUEHHE CEeMeCTpa CIaTh 3K3aMEH I10 MTOTaM HM3y4YeHHs TUCLMIUIMHBI CTYJICHTY MPaKTUYECKU
HEBO3MOXHO.



