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®OC paccmoTpeH 1 o06peH Ha 3acenanuu Kadenpsr DTIOI,
npotokosn Ne 8 ot 21.04.2022 r. ;

3aB. kabenpoi W) E. B. TymaeBa
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Pykosoautens OOIT Tymaesa E.B., 3aB. xadenpoit DTOOIT HXTH { // /
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Ilepeuens komnemenyuil u UHOUKAMOPOE OOCMUICEHUA KOMHEMEHYUIL C YKA3aHUeM IManoe hopmuposanus
6 npouyecce 0c60eHUs OUCYUNTUHDL

Kommerenmuu:

[1K-1 Cnocoben pa3pabaTbiBaTh OTIENbHBIC pa3/eibl MPOEKTa Ha PA3IMYHBIX CTAIUSAX MPOSKTHPOBAHUSA CHUCTEMBI JIEKTPOCHAOKEHHS H
0(QOpPMIISITh TEXHUUYECKYIO JOKYMEHTALIHIO.

WNHanuKaTopsl AOCTHXKEHUS KOMIICTECHIIHH:

[1K-1.1 3HaeT ocHOBHBIE HOPMBI, IPaBUJIA U MOJIOKEHHUS, UCIIOJIb3yeMble IPU MPOSKTUPOBAHUHU CUCTEMBI 3JIEKTPOCHAOKEHNUS; KiIaccuuKaIuio,
KOHCTPYKILINH, TEXHUIECKHE XaPAKTEPUCTUKHA 000PYJOBAHUS CUCTEMBI DJIEKTPOCHAOKECHHSI.

[1K-1.2 YmeeT mpoBOAWTH TEXHUKO-3KOHOMHYECKYIO OLEHKY pa3pabOTaHHOW CHUCTEMBI AJIEKTPOCHAOKEHHSI; MCIOJIb30BATh TEOPETHUECKHE
3HAHUS HA MPAKTUKE IPU MPOCKTUPOBAHUY CUCTEMBI AJIEKTPOCHAOKCHHS.

[1K-1.3 Bnageetr 6a30BbIMH 3HAHUSMHU B OOJIACTH CHUCTEM JIJIEKTPOCHAOKEHHS; HAaBBIKAMHU HCIOJIB30BAaHUSI OCHOBHBIX METOJOB pacuera JJis
POCKTHPOBAHUS CHCTEM JJICKTPOCHAOKEHHSL.

[TK-5 Cnioco6eH BBIOMHATH pabOThI IO YIHEPTETUYECKOMY 00CIIeI0BAaHUI0 000PYA0BaHUS IIEKTPOTEXHUUECKHX CUCTEM.

WNHanuKaTopel AOCTIKEHUS KOMIICTEHIIHH:

[1K-5.1 3naet ocHOBHOE 000pyAOBaHNHE 00BEKTOB MPOGECCHOHATBLHON AESITENFHOCTH, €r0 apaMeTPhl U XapaKTEPUCTUKHU, PEKUMBI PaOOTHI.

[1K-5.2 YMeeT npuMeHsITh TEOPETHUECKUE U MPAKTHIECKUE METO/IBI ONPEIEIICeHUS] OCHOBHBIX ITAPaMETPOB AIIEKTPOOOOPYIOBAHUS U PEKUMOB
paboOThI ATEKTPOTEXHUYECKUX CHCTEM.

[TK-5.3 BimageeT MeTo1amMu onpeiesieHusl OCHOBHBIX ITAPaMETPOB AIEKTPOOOOPYIOBAHUS M PEKUMOB PaOOTHI AIEKTPOIHEPTCTHUECKUX CUCTEM.

JL1s1 0YHOI0/0YHO-3204YHOI0 OT/IeJICHHUSA

HNnpukaTopsl Jrtansl (OpMHUPOBAHMS B NIpoLecce 0CBOCHUS IMCIUIIHHBI

AOCTHKCHMA Jlexkuuu [pakTHyeckne JlaGopaTopusbie KypcoBoii npoekt Haumenosanue oyenounozo

KOMIIeTEeHIIUH 3aHATHS 3aHATHS (pad6ota) cpedcmea
IK-1.1 Temsr 1-2 Tewmsr 1-2 - - Ipaxmuuyeckas paboma
IK-1.2 Temsr 1-2 Tewmsr 1-2 - - Ilpakmuueckas paboma
IK-1.3 Temsr 1-2 Tewmsr 1-2 - - Ilpakmuueckas paboma
IK-5.1 Temsr 1-2 Tewmsr 1-2 - - Ipaxmuueckas paboma




I1K-5.2 Tewmsr 1-2 Tewmsr 1-2 - - Ipaxmuueckas paboma
IK-5.3 Temsr 1-2 Tewmpr 1-2 - - Ipaxmuueckas paboma
U151 32049HOI0 OT/1e1eHU
HHIuKaATOPBI Oranbl (OPMHUPOBAHMS B IPOLECCe OCBOEHHU S IMCHUIIINHBI
AOCTHKEHMA Jlexuuu IpakTnyeckune JlaGopaTopHsbie Kypcosoii npoekt Haumenosanue oyenounozo
KOMIIeTEHIIU U 3aHATHS 3aHATUA (paGora) cpedcmea
IK-1.1 Temsr 1-2 Tewmsr 1-2 - - Konmponvnas paboma
[K-1.2 Temsr 1-2 Tempr 1-2 - - Konmponenan paboma
IK-1.3 Temsr 1-2 Tewmsr 1-2 - - Konmpoavnas paboma
Koumponvnas paboma
IK-5.1 Temsr 1-2 Tempr 1-2 - -
Koumponvnas paboma
[1K-5.2 Temsr 1-2 Tempr 1-2 - -
Koumponvnas paboma
[K-5.3 Tewmsl 1-2 Tewmsr 1-2 - -




Ilepeuens oyenounvlix cpeocme no oucyunaune (Mooyso)

J11sl O4HOTO OTJACICHUS

OueHoYHbIE CPeACTBA Koa-Bo Min, 6a;L10B Max, 6a10B

IIpakTuyeckas pabora 3 36 60
3auer 1 24 40
Htoro: 60 100

JUJIT O4HO-3a0YHOT0 OTIEJICHUS

OueHoYHbIE CPEACTBA KoJ1-Bo Min, 6aJioB Max, 6a10B

IIpakTuyeckas pabora 3 36 60
3auer 1 24 40
Uroro: 60 100

JIJ1s1 3a04HOTO OTACICHUS

OueHo4YHbIE CPeCTBA Koa-Bo Min, 6a10B Max, 6a10B
KontponbHas pabora 2 36 60
3auer 1 24 40
Htoro: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OTan4HO
(3auteHo)

OLleHKa «OTJIMYHO» BBICTABJISIETCS CTYNCHTY, €CIH TEOPETUUYECKOE
coJiepKaHUe Kypca OCBOEHO TOJHOCTBIO, 0e3 MpoOesIoB; UCUEPIBIBAIOIIE,
MOCNEI0BATEIbHO, YE€TKO M JIOTMYECKU CTPOMHO H3JIaraer marepuar;
CBOOO/IHO CIIpaBISIETCS C 33JadaMH, BONPOCAaMH W JAPYTUMH BHUAaMU
NPUMEHEHUS 3HAHUW; UCTIOJIBb3YET B OTBETE JOMOJHUTEIbHBIA MaTepUall BCE
NpEeAyCMOTPEHHbIE MPOrpaMMOM 3aJaHUsl BBINOJHEHBI, KayecTBO MX
BBITIOJTHEHHUS OIEHEHO YHCIIOM OajuioB, ONM3KUM K MaKCHMaJbHOMY;
aHAIIM3UPYET MOITYUYEHHBIE PE3YJIbTAThl; MPOSBIISIET CAMOCTOATEIBHOCTD IPU
BBIIIOJTHEHUHN 3aJlaHUI

74 - 86

Xopo1o
(3auTeHO)

OLeHKa «XOpOILIO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
coJlep)KaHHEe Kypca OCBOEHO IIOJTHOCTHIO, HEOOXOIUMBIC IPAKTUYECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
MporpaMMoit oOydeHusl y4deOHbIe 3aJaHUs BBINOJTHEHBI, KadeCTBO WX
BBIMIOJIHEHUST JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO W MO CYHIECTBY M3Jarae€T €ro, He JONyCKas CyIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BONPOC.

60 -73

VY nosnersopu
TEIBLHO
(3auTeHo)

OueHka  «yAOBIETBOPUTEIBHO»  BBICTABIAETCS  CTYIOEHTY,  €CIHU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO TPEAYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHWH BBITIOIHEHO, HO B HUX UMEIOTCS OLIHOKH, TIPH OTBETE
Ha MOCTAaBJICHHBIA BOIPOC CTYJEHT AOMYCKAeT HETOUHOCTH, HETOCTATOYHO
MpaBUWIbHbIE (OPMYIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
[IOCJIEI0BATEIBHOCTH B U3JI0KEHUU IPOTPAMMHOI0 MaTEpHAIA.

OreHka

«BaYTCHO»

CTYACHTY, €CJIM OTBETHI

TEMaM JUCHUITIIMHBI

JIOTHYCCKH

HE3HAUUTEIBHBIE HEIOYCTHI
KakK
BBIBOJIA,

CTYyJICHTA,

CaMOCTOATCIIBHOT'O

OIMOKY U TIp

H3JIOKEHEI,

TaKHe

BBICTABJIACTCA
Ha BOINPOCHI IIO

IMOCJICIOBATEIIbHEI,

JOIYCKAKOTCS
B OTBETE
OTCYTCTBUE
peueBbie

Huxe 60

Heynosnersop
UTEJNBHO
(He3aureHo)

OneHka «HEYyAOBIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIM OH HE
3HAaeT 3HAUUTENBHOM YacTH MPOrpaMMHOIO MaTepuana, JOMyCKaeT
CYLIECTBEHHbIE OIMMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPYAHEHUSIMHU
BBHITIOJIHSIET ~ TIpaKTHYecKhe  paboThl, HEOOXOJAMMBIE  MPAKTUYECKHE
KOMIIETEHIIMM He C(OPMUPOBAHBI, OOJBLIIMHCTBO MPEAYCMOTPEHHBIX
MporpaMMoii O00y4eHHUs] Y4eOHBIX 3aJlaHWi HE BBIOJIHEHO, KAa4eCTBO HX
BBITIOJTHEHHS OIIEHEHO YUCIIOM 0alyioB, OJIM3KHUM K MUHUMAJIBHOMY

Orenka
CTYJICHTY,

€CJIn

«HE 3a4TEHO»
CTYJEHT

BBICTABJIACTCA
HC 3HaACT

OCHOBHBIX TIOHSTHH TEMBEI JUCITUITIIINHBI,
HC OTBCYACT Ha AOOIIOJHHUTCIIBHBIC H
HaBOJAIIMEC BOIIPOCHI MPETIOaBaTCIIA.




KpaTkasi xapakTepucTHKAa OLIEHOYHBIX CPeACTBA

Ne HaumenoBanue |Kparkas xapakrepucTuka oneHo4Horo cpeacrsa |Ilpeacrasiienune
n/n OLICHOYHOI0 OLICHOYHOI0
cpeacrsa cpencrsa B GpoHae
1 2 3 4
NunuBunyansHas |CpencTBo NPOBEPKU YMEHUN TPUMEHSTh Kommiekt
1 KOHTpPOJIbHAS MOJTyYEHHBIC 3HAHUS JUIsl peLICHUs 3a/1a4 KOHTPOJIbHBIX
paboTta OTIpeICNICHHOTO TUIIA TI0 TEME UITU pa3ieny. 3a/laHui 1o
BapuaHTaM
B xone npaktuueckux paboT CTYAEHTHI OBJIAJCBAIOT
YMEHUSIMHU TOJIb30BaThCs PaOOTATh C HOPMATUBHBIMHU
JOKYMEHTAaMU U HMHCTPYKTHBHBIMU MaTepHallaMU,
Tembl IpakKTHUECKUX
CIIPaBOYHHUKAMHU, COCTaBJISITh TEXHWMECKYIO| o o0
JOKYMEHTAIMIO;  BBINOJHATH  YEPTEXKHU, CXEMBI, ’
KOHTPOJIbHBIE
TaOJMIbI, pellaTh Pa3HOro poja 3ajayd, [enarhb
[IpakTuueckoe BOIIPOCHI U 3aJ]aHUs
2 BBIYHCIICHHS, OTIpeAeIATh XapaKTePUCTUKHU
3aHATHE 1o TeMe

pa3IMYHBIX BEIIECTB, OOBEKTOB, sBIcHuU. Ilenb
MPAKTHYCCKUX 3aHATHI 3aKII0YAETCs B BBIPAOOTKE y
CTYJICHTOB HAaBBIKOB IPUMEHEHUS IOJIYyYCHHBIX
3HAHUM U1 pEIIeHUs TPaKTHYECKUX 3ajad B
npouecce COBMECTHOM JIeSITeTbHOCTH c
TIPETNOIABATENSIMU.

IPAKTHYECKOIO
3aHSTHSL, BOIIPOCHI
KOJUJIOKBUYMa




MunmcTepcTBO HayKu U BhIcIero oopasoBanus Poccuiickoit deaeparnuun
HuwxHekaMCKU XUMHUKO-TEXHOJIOTMYECKUM MHCTUTYT ((puman)
denepaabHOTO roCyIapCTBEHHOTO OI0/KETHOTO0 00pa30BaTeIbHOTO
YUPEKJICHHS BBICIIIEIO 00pa30BaHUs
«Ka3aHckuii HalMOHAJILHBINA HCCIIe0BaTSIbCKUH TEXHOJIOTHUESCKUI
YHUBEPCUTET
(HXTHU ®I'bOY BO «KHUTVY»)

Dakynomem UHGOPMAYUOHHBIX MEXHOTIO2UU
Kageopa snexkmpomexnuxu u snepeoodbecneyenus npeonpusmull

Hanpagnenune moarotoBku 13.03.02«I€KTPOIHEPTETUKA U STEKTPOTEXHUKAY
[Tpoduns/ IIporpamma «IeKTPOCHAOKEHUE

Konrpoabnasi padora
10 IUCIUIINHE «MeTpoJIorus, AIEKTPUIECKUE U TEMIOTEXHUYECKHUE U3MEPEHUS

1 Bapuanm.
1. N300pa3uth ycaoBHO-Tpapuieckoe CASAYIOUIUX HIEMEHTOB:
a. AMIepMeTp PEruCTPUPYIOIIUI
b. YacToTomep moKa3bIBAIOIIHIA
c. TpanchopmaTtop TOoKa HyJIEBOI MOCIEOBATEIHHOCTH.
d. BosbTMETp perucTpupyrouii
2. Jlath ompeneneHre TepMUHAM:
a. M3mepenue — 310 ...
b. CpenctBo uamepeHus — 310 ...
C. DTaJIOH €AUHUIIBI BEIMYUHBI — ITO ...
3. OmpenenuTs:

a. pacxoi MIEKTPOIHEPTUH TSI TPeX(Pa3HOTO CUETUMKA ICKTPUICCKOM
DHEPI'UM NOAKIIOYEHHOIO K ceTr Hanpsamyto 0,4 kB, eciu TeKyiiee nokazaHnue
cuétunka 983,1, a npenpiayuiee nokasanue 851,5.

b. pacxon syekTposHepruu A Tpex(ha3HOro CUeTYMKA JICKTPUIESCKOM
SHEPIruM MOJKIIOUEHHOTO K ceTu 6,3 KB uepe3 TpanchopmaTopsl TOKa ¢
koadurenTom Tpanchopmaru 60 u uepes TpaHchOpMATOPhI HATIPSIKEHUS
¢ koadpunrentom tpanchopmaruu 80, eciu TeKyIiee MokazaHue CYETINKA
1521, a npenprayniee nokazanue 1455.

C. MpepIayIee MokazaHue 0JHO(a3HOTO CUETYMKA IIEKTPUIECKOM
SHEPTUU MOAKII0YeHHOTO K ceTu 0,4 uepes TpanchopMaTopsl TOKA €
koddurmenTom Tpanchopmarmu 50, eciu Tekyiee mokazanue 6545, a
pacxoj 3a pacyE€THBIN nepuo 1 paBeH 65 650 kBr*uy.

4. M300pa3uth cxemy:
a. TOJKIIOYEHHUs HIYHTa K BOJBTMETPY
b. moaxmroueHue amnepMeTpa yepe3 TpaHchopMaTop Toka K
oaHO(a3HOI ceTH



5. Tpebosanue k CU B chepe rocynapcTBEHHOTO PETYINPOBAHUS T10
®3Ne102

6. Pacmudposars CU no mabnony: Tun npudopa, 1Marna3zoH u3MepeHui,
KJIacC TOYHOCTH, pabouee MoJI0KeHHe, PO MPUMEHSIEMOT0 TOKa, THTI
CUCTEMBI, KJTaCC U3OJISIIHH.

2 Bapuanm.
1. M306pa3uTh ycIoBHO-TpahUueCcKOe CIASAYIOMUX DIEMEHTOB:

a. BompTmeTp mokaspiBaronInit

b. Cuerynk aKTMBHOM JIEKTPOIHEPTUH

c. Tpanchopmarop HanpspkeHUs TpexdasHbIn

d. AmmepMmeTp perucTpupyroIHii
2. Jlath onpeneneHue TepMUHAM:

a. HeompeneneHnHocts — 310 ...

b. Ilkana BeTMYUHBI — 3TO ...

C. TexHWYECKHE CUCTEMBI M YCTPOWCTBA C H3MEPHUTEIILHBIMU

GyHKUMSIMU— 3TO ...
3. OnpenenuTs:

a. pacxoj ANEKTPOIHEPTUH AJi1 OMHO(DAZHOTO CUETUHKA DIIEKTPHUUECKON
DHEPI'UM NOAKIOYEHHOIO K ceTr Hanpsamyto 0,4 kB, eciu Tekyliee nokazaHue
cuétunka 1123, a npenpinyiiee nokasanue 978.

b. pacxon anekTposHepruu A Tpex(Ha3HOro CYCTUNKA IICKTPUIECKON
SHEPTUHU MOAKII0YeHHOTO K ceTu 10 kB uepes TpanchopmaTtopsl Toka ¢
koadurenTom Tpanchopmaru 40 u uepes TpaHchOpPMATOPHI HATIPSIKEHUS
¢ koadpunrentoM tpanchopmarnuu 30, ecu TeKyIee MmokazaHue CYETINKa
8961, a npenpiayiiee nokazanue 8827.

C. mpeablayllee nokazaHue oJHO(Ga3HOro0 CYETYHKA AIEKTPUUECKON
HHEPruu NnoAKIrYeHHOoro K cetu 0,4 yepes TpanchopmaTopsl TOKA €
koapdunmrentom Tpanchopmaiuu 60, eciu Tekyiiee nokazanue 1241, a
pacxon 3a pacuy€THbIi nepuoa paBeH 13 740 kBr*u.



4. N300pa3uth cxemy:
a. TMOIKJIIOYEHHUS NIYHTa K aMIIepMETPy
b. moakiroueHHE BOJILTMETPA Uepe3 TpaHCHOpMaTOP HANPSIKCHHS K
onHodazHoOU ceTH
5. Usmepenus, oTHOcsMECS B chepe TOCyTapCTBEHHOTO PETYIUPOBAHUS U3
npuka3za Munsnepro Ne 179.
6. Pacmmdposars CU no mabiony: Tun npudopa, Auana3oH M3MEepeHuH,
KJIACC TOYHOCTH, pabouee MoJIoKeHUe, poJ1 MPUMEHIEMOr0 TOKa, TUII
CHCTEMBI, KJIaCC U30JIALINH.

3 Bapuanm.
1. M306pa3uTh yclIoBHO-TpahUueCKOe CIASAYIOMUX DIEMEHTOB:

a. Barrmerp nmoka3bIBaroui

b. Cuerynk peakKTHBHOM JCKTPOIHEPTUH

c. Tpancdhopmarop Toka

d. Bapmerp peructpupyrommii
2. JlaTth ompeeneHrne TepMUHaM:

a. IlorpemHocts — 310 ...

b. TloBepka — 3710 ...

C. Meroauka u3amMepeHur— 310 ...

3. OnpenenuTs:

a. pacxoj MEKTPOIHEPTUHU AJi1 0HO(DA3HOTO CUETUHKA DIIEKTPUUECKOM
DHEPTUU MOAKITIOYEHHOTO K ceTH Hanpsmyto 0,4 kB, ecnu Tekyiee nmokasanue
cuétunka 3433, a npeasiayniee nokasanue 2690.

b. pacxon anekTposHepriu s TPeXPa3HOro CYCTUYUKA DIICKTPUICCKOM
PHEPrur MoAKII0YeHHOTO K ceTH 110 kB uepe3 TpancopmaTopsl ToKa C
ko3¢ pumenToM tpanchopmanuu 300 u yepes TpaHcHOpMATOPHI HAPSIKEHUS
¢ koaddurmentom Tpanchopmaruu 1100, eciu TekyIee mokazaHue cuéTIYnKa
5,42, a npenpiayniee nokazanue 5,34.

C. mpeblayllee MnokazaHue Tpex(a3zHoro CueTYuKa AIEKTPUIECKOM
SHEPrUM MOAKIIOYEHHOT0 K ceTu 6 KB yepe3 TpancopmMaTophl TOKA C



ko3¢ pumenToM Tpanchopmanuu 80 u uepe3 TpaHcHOPMATOPHI HATIPSKESHHS
¢ koapdunmrenTom Tpanchopmaiuu 60, ecu Tekyiiee nokazanue 2452,3, a
pacxon 3a pacuy€THeIi nepuoa paBeH 2 819, 04 * 103 kBt*u.
4. N300pa3uth cXxemy:

a. TOJKIIIOYEHHUS ULIYHTa K BOJBTMETPY

b. moakiroueHHE BOJILTMETPA uepe3 TpaHCHOopMaTOp HANPSIKCHHS K

oJHO(a3HOU CeTH

Cratps 13 ©3-102 «Iloepka CH»
Pacumdposars CU no mabnony: Tun npudopa, 1uana3oH u3MepeHuil,
KJIACC TOYHOCTH, pabouee MoJIoKEeHUe, PO MPUMEHSIEMOr 0 TOKa, TUII
CHUCTEMBI, KJ1aCC U30JISALIMH.

o o

e
S,

4 Bapuanm.

1. M3006pa3uth yCa0BHO-TPpAPUUECKOE CIACTYIONIUX FJIEMEHTOB:

a. Bapwmetp peructpupyronmi

b. BonbTMeTp mokas3bIBarOLIuit

c. Tpancdhopmarop HanpspkeHUs TpexhasHbIN

d. Tpanchopmarop ToKa HYJIEBOH MMOCIIECIOBATEIILHOCTH.
2. JlaTtb onpenerneHrue TepMUHaM:

a. Cuna Toka — 3710 ...

b. IlepBuuHas moBepka — 37O ...

c. CnyyaifHasi HOTPEIIHOCTD — 3TO ...



3. Ompenenuth:

a. pacxoll AMEKTPOIHEPTUH JIsl OJHO(DAZHOTO CUETUHKA DIEKTPUUECKON
HHEPrUU MOAKIIOYEHHOTO0 K ceTH Hanpsmyto 0,4 kB, ecnu Tekyiee nokasaHue
cuéruuka 5674, a npeapiayuiee nokasanue 3456

b. pacxon anekTposHepruu s Tpex(Pa3zHOTo CUSTUNKA DIIEKTPUICCKON
HHEPrUU MOAKIIOYEHHOTO K ceTu 35 kB uepe3 TpanchopmaTopsl TOKA €
koadurmenTom Tpanchopmaru 50 u yepes TpaHchopMaTOphl HAMPSKEHUS
¢ koapdunmerTom Tpanchopmanmu 70, eciu TEKyIIee MoKa3aHue CYETINKA
9,89, a npenpiayiiee nokazanue 8,87.

C. MpeapIayIee Moka3aHue Tpex(a3sHoro CueTINKa AICKTPUICCKOM
AHEPruu MOoAKII0YeHHOTO K ceTH 110 kB uepe3 TpancopmMaTopsl TOKa C
koadpummenTom Tpanchopmariu 80 u gepes TpaHchHOPMATOPBI HATIPSIKEHUS
¢ koapdunrerntoM tpanchopmannu 1100, ecnu Tekyuiee nokazanue 2452,3, a
pacxof 3a pacu€THbId iepuos paBeH 3541, 347 * 1073 kBr*u.

4. M300pa3uth cxemy:
a. TOJKIIOUEHHUS IIYHTa K aMIIEPMETPy
b. moaxiroueHHe amnepMeTpa uepes TpancHopMaTop ToKa K

oaHO(a3HOU CeTH

KoAlIl ct. 19.19

6. Pacumdposars CU no mabiony: Tun npubopa, AuanazoH U3MepeHuH,
KJIACC TOYHOCTH, pabouee MOJI0KEHHUE, PO MPUMEHSIEMOT0 TOKa, THIT
CHUCTEMBI, KJTaCC W3O0JISIIHH.

o

Maxkcumanvhutit 6a11 3a KOHMPOAbHYIO padomy cocmaensaem 40,
MUHUMANbHBLI 0an1-24.



MunucTtepcTBO HayKu U BeIciero oopasosanus Poccuiickoit denepanuu
HuwxHekaMCKU XUMHUKO-TEXHOJIOTMYECKUM MHCTUTYT ((puman)
dbenepaabHOTO rocy/1IapCTBEHHOTO OO/ IKETHOTO 00pa30BaTEILHOTO
YUPEKJICHHS BBICIIIEIO 00pa30BaHUs
«Ka3aHckuii HalMOHAJILHBINA HCCIIe0BaTSIbCKUH TEXHOJIOTHUESCKUI
YHUBEPCUTET
(HXTHU ®I'bOY BO «KHUTVY»)

Dakynomem UHGOPMAYUOHHBIX MEXHOTIO2UU
Kageopa snexkmpomexnuxu u snepeoodbecneyenus npeonpusmull

Hanpagnenune moarotoBku 13.03.02«I€KTPOIHEPTETUKA U STEKTPOTEXHUKAY
[Tpoduns/ IIporpamma «IeKTPOCHAOKEHUE

IIpakTnueckas padora
10 IUCIUIINHE «MeTpoJIorus, AIEKTPUIECKUE U TEMIOTEXHUYECKHUE U3MEPEHUS

IIpakTnueckast padora Ne 1
Omnpenenenre EHbI AeIEHUS] MHOTOIIPEAEIbHBIX IPUOOPOB.

Lenp pabotbl: M3yunTh pyKOBOJACTBO IO 3KCIUIyaTallud W MAaclopT
Merommerpa M4100, HayduTBCS ONPENENATH LIEHY JEJIEHUS MHOTONPEACIBHBIX
npruOOpOB.

HopmatuBhas 6aza.l. PMI' 29-2013 «I'CH. MertpoJorus. OcHOBHbIE
TEPMHUHBbI U ONPeEAeICHUS»

3.T'OCT 5365-83

Tepmunsl u onpeaenenus: 1. Besimunmna — cBOHCTBO MaTepuabHOTO OOBEKTA
WIH SIBJICHUS, 0Ollee B KAaueCTBEHHOM OTHOLICHUM [UIi MHOTUX OOBEKTOB U
ABJICHUM, HO B KOJIMYECTBEHHOM B OTHOILUICHWHM WHAWBUIYAIbHOE I KaXI0ro U3
HUX.

2. PasmMep BeJMYMHBI — KOJMYECTBEHHAs ONPEACIEHHOCTh BEJINYUHBI,
pUCyIIast KOHKPETHOMY MaTepUaibHOMY OOBEKTY WU SIBJICHUIO.

3. 3HayeHHe BeJIMYMHBI — BBIPRXEHHE pa3Mepa BEJIUYMHBI B BUJEC
HEKOTOPOT0 Yucia MPUHSTHIX €AWHMI, WM YUCEN, 0aJuiOB MO COOTBETCTBYIOIICH
HIKaJe.

4. Illkana (3HA4YeHHUil) BeJIMYHUHBI; IIKala U3MEPEHUN — YyHOpSAIOYECHHAS
COBOKYITHOCTh 3HAYECHUW BEJIIMYMHBI, CIIyKallasi OCHOBOM UJIsI U3MEPEHUM JAHHOMU
BEJINYMHBI.

S.EnmHnna BeJMYMHBbI - (DUKCUPOBAHHOE 3HAYEHUE BEIMYMUHBI, KOTOPOE
IIPUHATO 34 €QUHUIY JAHHOW BEJIWYMHBI U IPUMEHSAETCS Ul KOJIUYECTBEHHOTO
BBIPAKEHUsI OJHOPOIHBIX C HEN BEJINYUH

6. Ludepdaar -yacTh OTCUETHOTO YCTPONCTBA CPEACTB H3MEpPEHUM,
cojepykamiasi IKany (IIKaabl) U YCIOBHbIE O00O3HAuY€HHUs, HEOOXOIUMBIEC st
OTCUMTBIBAHUS 3HAYEHUN N3MEPSAEMON BEIINYHHBI.

/.OXHOCTPOYHAS WHIKAJa - [IKajda, B KOTOPOW IMana3oH NOKAa3aHWM WU



U3MEPCHUM PaCIOJIOKEH B OJTHOM CTpOKE.
8.MHorocTpoyHasi mKaJja - [IKajga, B KOTOPOW JWara3oH MOKa3aHUN WK
U3MEpeHui pacnoiokeH B JIBYX WIH Oonee CTpOKax.
9.MHoroanana3oHHbIii NMPUOOP - TPUOOP C HECKOJbKUMHU (ABYMs U OoJiee)
IUana3oHaMyd HW3MEPEHMM WM HECKOJIbKUMH HOMHUHAJIBHBIMU 3HAYCHUSIMHU.
10.KomOunupoBaHHbIii mpuOOp - npubop, MNpeaHa3HAYECHHBIA IS
U3MEpEeHU Tpex u Oosee dIEKTPUUYECKUX ¢ HEIJIEKTPUUYECKUX BEIMYMH
Pa3IMYHOro poja.

[Tpubopsl 1 unCcTpyMeHTHI: 1. Meraommerp M4100

2. Amniepmetp

3. BoapTmeTp

TeopeTnueckas 4acTb.

Hudepbnatel w mKansl OpUOOPOB JOJKHBI OBITh HM3TOTOBJIEHBI B
COOTBETCTBMM ¢ TpeboBaHusiMH Hacrtosmero craggapra I['OCT 5365-83,
CTaHAapTOB U (MJIM) TEXHUYECKUX YCIOBUN HA MPUOOPHI KOHKPETHOTO BUJA (TUIIA)
U TI0 pab0YnM YepTeKaM, YTBEPKIECHHBIM B YCTAHOBJIEHHOM TIOPSIIKE.

[udepObnatel B 3aBUCMMOCTH OT 4YHCHA IIKal MOAPA3ACISIOT Ha
OJIHOIIKaJIbHBIE ¥ MHoromkaibHbie. Illkamel, HaHnocumble Ha uHMdepOIaATHI,
MO/IPA3JIETISIOT:

- o popMe - Ha MPSMOJIUHENHBIE (TOPU30HTAIILHBIE U BEPTUKAIBHBIC), CEKTOPHBIE
(pazmax mikanel a0 180° BkiIOY.) W KpyroBblie (pa3max mkaibl Oosee 180°);
- TI0 COOTHOIICHUIO JJINH JieJieHu# B nipeaenax oguou mkaisl mo 'OCT 8.401 - Ha
paBHOMEPHBIC U HEPAaBHOMEPHBIC;

- I10 KOJIMYECTBY CTPOK B OJTHOM IIKaJe - HA OJJHOCTPOYHBIC © MHOTOCTPOYHEIE;

- 10 CBETOTEXHHYECKHMM XapaKTePUCTUKAM - Ha CBETOOTpPaXalolmue |
CBETOM3ITYYaIOIIHE.

JlommyckaeTcsi B 3aBUCUMOCTH OT (PYHKIIMOHAJIBHOTO HAa3HAUYCHHUS Mpubdopa u

yCJIOBUM pabOThI ornepaTopa M3roTaBIIMBATh JUIEBYIO MOBEPXHOCTH IudepodiaTa
WHOTO 1BETO(AKTYPHOTO PEIICHUS, a TAK)KE CO CBETOM3TYYalOlIel MOBEPXHOCTHIO
(BpEMEHHOTO WJIM TOCTOSTHHOTO JedcTBUsI). [Ipy 3TOM KOHTpacT Mexay IBETOM
nudepoIaTa U IIBETOM 3JIEMEHTOB, ONMUCHIBAIOIINX KAy (11.9), MTOmKeH OBITh HE
menee 0,6.0TmeTku, 1UQpPHI, ycIOBHbIE 0003HAUYECHUS U JAPYTHE DIIEMEHTHI,
OTMCHIBAIOIINE MIKAITY, IOJKHBI UMETh:
- YCPHYIO MaTOBYIO ITOBEPXHOCTH TPH CBETJIOM I[BETC JIUIICBOW MOBEPXHOCTH
nmudepOIaTa WIK COOTBETCTBOBATh KOJOBBIM I[BETaM, IMPUHATHIM B OTPACIIH;
- Oclyr0 MaTOBYIO TOBEPXHOCTh IPHU TEMHOM I[BETE JIMIIEBOW IOBEPXHOCTH
nmudepOIaTa WIM COOTBETCTBOBATh KOJOBBIM I[BETaM, IMPUHATHIM B OTPACIH.
JlommyckaeTcss B 3aBUCUMOCTH OT (DYHKITMOHAJIBHOTO Ha3HAYCHHs TpuOOpa WIIH
BHCIITHUX YCIIOBUM JESITCIIBHOCTH OIepaTropa BBIACIATh OTACIBHBIC 3JICMCHTHI,
OTMMCHIBAIOIINE MTKATY, IPKUM I[BETOM (3E€JICHBIM, JKEJThIM, KPaCHBIM | T.I1.). [Ipu
ATOM, KaK MPABUJIIO, JKEJITHIM IIBETOM BBICIISIOT BHIXO0]T H3MEPSEMOTO TapaMeTpa u3
HOPMBI, @ KPACHBIM IIBETOM - €r0 aBapUHHOE 3HAYCHUE.

OmHuM W3 pacupoCTPaHEHHBIX BHJIOM HM3MEPEHHUI Ha JJEKTPOYCTAHOBKAX
SBJISICTCS] N3MEPEHUE BEJTMYUHBI COMPOTUBICHUS U30JISIITUH.

N3mepenne BeTWYMHBI COMPOTHBICHUS W3OJSIMM  BCEX AJIEMEHTOB


http://docs.cntd.ru/document/1200004515

AIIEKTPOOOOPYIOBAHUS IEKTPUUECKUX CETEH BCEX HANPSHKCHHM OCYIIECTBISETCS
MEraoMMeTpoM. MeraoMmmeTp — 3TO T'e€HepaTop, B KOTOPOM IMOIYIIPOBOJIHUKOBAS
cXxema IMpeBpalacT HanpspDKeHHe akkKyMmylssitopa win Oatapen 9 BB Bbicokoe
Hanpsbxenue: 100, 250, 500, 1000, 2500 B mocTostHHOTO TOKa, a MPU U3MEPEHUAX
MO IIKajie Mpubopa OTCUUTHIBAIOT CONMPOTUBJICHUE U3OJIAIMU B Meraomax (MOwm)
win kusoomax (kKOwm). B crappix MerommeTpax Takue HampsDKEHHS MOJIydalld OT
reHeparopa MOCTOSHHOTO TOKa C Py4YHBIM MpuBoAoM. st BhIOOpa MeraoMmerpa
HEO0OXOMMO OPUEHTUPOBATHCS B COMPOTUBIICHUHU U30JIAIUNA OOBEKTOB, BETMUYUHBI
KOTOPBIX Yallle BCETr0 YKJIAJbIBAIOTCS B Mpeenbl: cuioBsie kadeau — 1 000 Mow,
KoMMmyTarmoHHas ammaparypa — 1000...5000 Mowm, cumoBsie TpaHCHOPMATOPHI
10...20 000 Mowm, dapdopossie nzomsaropsl — 100 ... 10 000 MOwm.

JI1st u3MepeHusi COMPOTUBIICHUST U30JIAIIMU 000PY/I0BAHUS C HOMUHAJIBLHBIM
HanpspkeHreM 10 1000 B ucnonesyrorcs meraommerpsl Ha 100, 250, 500 n 1000 B.
Hns snexktpoycranoBok cBbiiie 1000 B ucnons3yrorcs meraommerpsl Ha 1000 u
2500 B.

[Ipu npoBeieHNHN U3MEPEHUI PEKOMEHIYETCS TAKOW MOPSAI0K ONEpaIUU.

1. ITpoBepUTh NPUTOAHOCTH UCTIBITATEIBHOW YCTAHOBKY MO J1aT€ CIAEAYIOLIEH
MTOBEPKH.

2. W3MmepuTh CONPOTHUBICHUE H3OJALMU COCIUHUTEIBHBIX IPOBOJOB C
W30JMPOBAHHBIMUA PYyYKaMH, 3HAYE€HHWE KOTOPOro JIOJKHO OBITh HE MEHBIIE
BEPXHETO Mpejiesia U3MEPEHU MEraoOMMETpA.

3. VYcraHoBuUTH mnpeaen wu3MepeHus. Eciaum 3HauyeHWE COMPOTHBIIEHUA
W30JIALUN TPEIbIYIINX U3MEPEHUN HEU3BECTHO, HY)KHO HAUYMHATh C BEPXHETO
npeena u3MepeHui.

4. YoenuThcsi B OTCYTCTBUU HAIPSIKEHUS HA TIPOBEPSIEMOM OOBEKTE.

5. OtxirouuTh JIMOO 3aKOPOTUTH BCE JETalu C TMOHWKEHHOW H30JIAIUEH.
(KOHIEHCATOPBI, TOJIYITPOBOTHUKOBBIC TIPHUOOPHI)

6. Ha Bpems moaxitoueHust mprudop 3a3eMIIUTh.

7. 3adukcupoBaTh COMPOTUBIICHUE U3OJISIUY TI0 MIKaJe mprubdopa.

Jist  TpexdaszHbIX JBUTATEICH COMPOTUBIICHUE W3OJSIMNA TIPOBEPACTCS
noda3Ho, MpH OTOM JIBE Jpyrue (aspl COCIMHSIOTCS ¢ KopiycoM. Torma
OJTHOBPEMEHHO U3MEPSETCS COMPOTHUBJICHUE MEXAy (Pa3oil U KOPIyCOM U MEXIY
dazamu.

Xona paboThl.

1. U3yunTh macnopT U pyKOBOJICTBO MO KCIUTyaTallid MEraoMMeTpa.

2. Beimmucatp Ta0auIly AMana3oHOB U3MEPEHUM, KJIacC TOYHOCTH U IpaBujia
HCIIOJIb30BaHUs

3. HauepTuTh cxemy »dJIEKTPUUECKYH) NPUHIUIIUAIBHYIO MeraoMmmerpa
M4100/4.

4. BplYMCIUTH LEHY ACJICHUS METOMMETpa B pPEKHUME MEraoMmeTpa U B
pexKUME KUJIOMMETpA.

dopmyina m1s pacuéra mKaisl mpuodopa (menst aenenus - [1/])

I = (Xmax'Xmin)/n, rae

Xmax — MAKCUMAaJIbHBIN MIPEIe U3MEPEHU

Xmin -~ MUHAMAJIbHBIN MPEIEN N3MEPEHUN



N — KOJTUYECTBOAEHECHUN MEKITY Xmax U Xmin
5. 3anmoMHUTh TaOJIHITY.

Pexxum paGoThl MaxkcumanbHbIN MuHUMaIbHBIN [lena
npubdopa npeaen N3MEpEeHU npeaen JEIEHUS
(Xmax) HU3MEPCHHUI
(Xmin)
KunommeTp
MeraommeTp
AMnepmerp
Boapstmerp

KoHTpoabHBIE BOITPOCHL.

1. Jlath omnpesiesieHne TEPMUHY «BEITUUHHAY

2. JlaTp omnpeiesiecHue TEPMUHY «3HAYCHUE BEIIMYUHBI»

3. JlaTp onpeieIeHue TEPMHUHY «EIUHUIIA BETUYUHBD)

4. YTOo Takoe METaOMMETP U KAKOB IIPUHIIUII €70 JCUCTBUS?

5. Kak npou3BoauTCA W3MEPEHHE CONMPOTUBIICHUE W30JSLUMU TpeX(azHOro
nBUraTenas’

6. ate knaccudukanuio mkaiasl Meraommerpa M4100 mo u3y4YeHHBIM
IIPU3HAKaM.

IIpakTnueckasi padora Ne2
OneHka MorpemHoCTH NPSAMBIX U3MEPEHUI

[enb paboThI: MPOM3BECTU 3aMePhl HANPSKEHUS B 0AHO(DA3HOM CEeTH, aHATIU3
HKCIEPUMEHTAIbHBIX JaHHBIX W OIpeIeiIeHHEe NPEeaesoB BOJM3M CPEIHEro
3HA4YEHUS, B KOTOPBIX HAXOAUTCA UCTUHHOE 3HAYEHUE U3MEPSEMOU BEIIMYUHBI IIPU
3aIaHHOU IOBEPUTEIIBHOW BEPOSATHOCTH (.

HopmatuBHas 6a3a.

1. TepMuHbI U onpeaesneHus B JaHHOM JabopaTopHOil paboThI B3sTHI U3 PMIT
29-2013 «I'CH. MeTtpoJiorusi. OCHOBHbIE TEPMHUHBI U ONPe/IeIeHUus»

TepMUHBI U ONIpEAETICHUS

1. lMorpemHocTh (pe3yjbTaTa u3MepeHusi): Pa3HOCTh MEX 1y U3MEPEHHBIM
3HAYEHUEM BEJIMYHUHBI U OITOPHBIM 3HAYEHUEM BEJINYUHBI.

2. Cayuaiinasi norpemHoctb (u3mepenns): CocTaBisIoNas MOrpentHoCTA
U3MEPEHMs], U3MEHSIOMAsACs Ciay4yailHbIM 00pa3oM (10 3HAaKy M 3HAUYECHMIO) MpHU
ITOBTOPHBIX U3MEPEHUSIX, IPOBEACHHBIX B ONIPEACIICHHBIX YCIOBUAX.

3. CpenHee KBaJpaTH4yecKoe OTKJIOHEHME; CTAHIAPTHOE OTKJIOHEHHeE!
[Tapamerp ¢yHKIMM pacnpefeieHrs W3MEPEHHBIX 3HAYE€HWW WM TOKa3aHUH,
XapakTepU3ylOLM HX PACCEMBAHUE M PABHBIM IOJIOKUTEIBHOMY KOPHIO
KBaJpaTHOMY U3 JUCIIEPCHUH 3TOTO PACIIPEICICHHUS.

4, Cucremarnuyeckasi NMOTPEIHOCTD
(u3mepenust): CocTaBistoIas NOTPEIIHOCTH U3MEPEHUS, OCTaroIIAsACs
MIOCTOSTHHOM WJIM € 3aKOHOMEPHO M3MEHSIOIIASCSA MPU MOBTOPHBIX U3MEPEHUSIX
OJHOU M TOH K€ BEJIUUYUNHEIL.

Xon paboThI.



1. Mynsrumerpom DT mpoumsBectu 3amepsl HampskeHHs B OAHO(DA3HOM

CETH.
2. 3aHecTu pe3yJIbTaThl B TAOJUILY.
Howmep 1 2 3 4 5 6 7 8 9 10
3amepa
[Tokazanue
CH
3. Beruucauts cpenneapudpmMeTuueckoe 3HaueHHe
U, = 1 U,
N5z
4. BbIUuCIUTh a0COIOTHYIO TIOTPEIIHOCTb 1-TOTO BHIYUCIICHHS.
AU, =U,, -U;|
5. 3aHecTu pe3yJbTaThl B TAOIUILY
Ne 1 2 3 4 5 6 7 8 9 10
AGcomoTHas
IIOIPpCUIHOCTD
(AU;)

6. PaCC‘{I/ITaTB CpCIIHIO}O HOFpGHIHOCTI: BBIYUCIICHUS.
1 n
AU, = —ZUi
| ey

HctuHHOE 3HaueHWE U3MEpsSeMOM BETUYMHBI X OyJeT HaxOJUTHCS B
untepBaie ot (Ug, - AUcp) 10 (Ugp + AUp).

7. OnpenenuTh CPEIHIO KBAApPaTHUHYIO OIMMOKY (Ha3blBaeMmas TaKkxke
CpeIIHUM

KBaJPaTUYHBIM OTKJIIOHEHUEM) CPETHEr0 apu(hMETUIECKOTO

3ajaeTcsi 3HaYEHUE JOBEPUTENHLHON BeposTHOCTU o. CiydailHble OIMIMOKHU
BBI3BIBAIOTCS CIYYalHBIMU NPUYMHAMU, TO TOYHO yKa3aTb MHTEPBAJ, B KOTOPOM
3aKJIFOUCHA U3MEpPsieMasl BEJINUYMHA, IPUHIUITHAIIBHO HEBO3MOKHO. DTOT MHTEPBAII
MOXKHO YyKa3aTh JHIIb C ONPEACICHHOW BEPOATHOCTHIO O, Ha3bIBAEMOWU
JIOBEPUTEIIbHOM BEPOSITHOCTBIO. B mpakTuke y4yeOHOW pabOThl 3HAYECHHE a
BbIOMpaeTcs paBHbIM 0,90+0,95, a B oTBeTcTBeHHBIX ciydasx — 0,99u Goree.

/.Ilo BHIOpaHHOW JOBEPUTEIHLHOM BEPOSITHOCTH O M YHUCITY MPOBEICHHBIX
U3MEPEHUH N C MOMOIIIBIO TabIuIBl onpenessercs kodhduiuert CteroaeHTa tq (n)

Koaddurmentsr CthrogeHTa

Nn\a 0,9 0,95 0,98 0,99
2 6,3 12,7 31,8 63,7
3 2,9 4,3 7,0 9,9
4 2,4 3,2 4,5 5,8
&) 2,1 2,8 3,7 4,6
6 2,0 2,6 3,4 4,0
7 1,9 24 3,1 3,7
8 19 2,4 3,0 3,5
9 1,9 2,3 2,9 3,4




| 10 | 6,3 | 23 | 28 | 33 |
8. Beruncnuth noBeputenbHbiii nHTEpBan AU:
AU=t, (n)XS,
9. 3anucarth pe3ynbTaT B BUJIE.

U= Ugt AUc a=...
e AU
U

@
rae E- oTHocuTenpHas ommOKka n3MepeHui
10. CnenaTh BBIBOJ IO paboTe.

KOHTpOIBHBIE BOIIPOCHL.

1. JlaTb onpeneneHne «orpemHOCTH U3MEPEHUS
2. JlaTp onpeneneHue «Ciay4aiHON NOTPEMIHOCTH U3MEPEHUS»
3. JlaTp onpeaeNneHne «CTaHAapTHOMY OTKIIOHEHUIO»
4. Yto 03HayaeT NOBEPUTEIIbHAS BEPOSITHOCTD?

IIpakTnueckas padora Ne 3
OueHrBaHHE HEONIPEIETEHHOCTH U3MEPEHUS CONTPOTUBIICHUS U30JISIUN
TpaHchopMaTopa U ACHHXPOHHOTO JIBUTATENS

[lenb pa®oOTHI: HAYYUTHCS OIEHUBATh HEOIMPEEICHHOCTH H3MEPEHUH M0
tuny A, Tuny B u ctaniapTHYI0 HeonpeAeNEHHOCTh. CpaBHUTH HEONPEAEIEHHOCTH,
ITOJTyYEHHBIE ITPU U3MEPEHUAX CONPOTUBIICHUN n3onsunu A/l u TP mynbTumerpom
u MPI u coenate BEIBOJI.

HopmartuBhnas 6a3za. 1. Metoauka OlleHKM HEONPEIeIEHHOCTH OCHOBaHa Ha
Meroauke, onucanHon B PMIT 115-2019 «l'ocynapcrBeHHass cucremMa
o0ecnneuenns ennncrea usmepenuii (I'CHU). KaaudpoBka cpeacrs usmepeHuii.
AJaroputmMbl  00padOTKH  pPe3yJbTATOB H3MEPEHMHA W  OLEHHUBAHUSA
HeoIpeaeIeHHOCTH

2. TepmuHbl U omnpeeieHus: B JaHHOU JabopaTopHoit pabotsl 3 PMI 29-
2013 «I'CH. MeTtpoJorusi. OCHOBHbIE TEPMHMHBI M OIpe/ieIeHUsD)

OCHOBHbBIE TEPMHUHBI U ONIPEAECICHUSA:

1.HeonpeneneHHOCTH (u3mepenui): HeoTpuuareneHsli  mapamerp,
XapaKTePU3YIOIINI  pacCessHUE  3HAUYEHUM  BEJIUYMHBI, MPUIHACBIBAEMBIX
U3MEPSIeMOl BeTMYMHE Ha OCHOBAHUH U3MEPUTEIIBHONW HH(POPMAITIH.

2.CTaHiapTHasi HeomnpeaeJeHHOCTh, (M3MepeHmii): HeompeneneHHOCTD
M3MEPEHUM, BBIPAKEHHAS B BUJIE€ CTAHAAPTHOTO OTKJIOHCHUS.

3.0neHuBaHue (HeompeaeIeHHOCTH U3MepPeHM i) mno THILY
A: OneHHBaHHE  COCTABISAIOLICH  HEONMPENCICHHOCTH  HM3MEPEHUNM  IyTEM
CTaTUCTUYECKOr0 aHaJI3a U3MEPEHHBIX 3HAYEHUH BEJIMYUHBI, MOJYyYaeMbIX MpHU
OINPEJIENIEHHBIX YCIOBUIX U3MEPEHUM.

4.0neHnBaHUE (HeompeaeJeHHOCTH U3MEpPEHUM) no THITY
B: OnieHuBaH#WEe COCTABISIONICH HEOMPEASICHHOCTH HW3MEPEHU croco0aMu,
OTJIMYHBIMU OT OLIEHUBAHHUS HEOIPEIEICHHOCTH U3MEPEHHI IO TUITY A.



[TpuGopsl U UHCTPYMEHTHI:

1. Mynastumetp DT

2. U3meputens conpotusienus MPI
3. Tpancdopmartop

4. ACUHXPOHHBIN ABUTATEINb.

Teopetnueckas yacTb. TepMUHBI — «IIOTPEMIHOCTBY U «HEOINPEAEIEHHOCTD)
- 3TO BBIPAXEHUE B Pa3HbIX TEPMUHAX, OJJHOTO M TOTO K€ MOHSTUSA — «TOYHOCTH
U3MEPEHUI.

B Poccum uctopuuecku CHOXKHIOCH TaK, 4TO MPHU OLEHKE JOCTOBEPHOCTH
IIPOU3BEAECHHOI0 U3MEPEHUS UCIIOIb30BAIN MOTPEIIHOCTb.

3a py0OeKoM HCXOIHO CYIIECTBOBaJOo MOHATHE «error Of measurement» -
«ommurOka u3mepeHus». OHON U3 11eyiei Tpu pa3padoTke cTaHgapTa kadectra [SO
9000 ObuTO OOecmieueHre OE30MMUO0YHOTO BBIMOJIHEHUSI BCEX MPOU3BOJICTBEHHBIX
bynkuuii. B pamkax ISO 9000 6bu10 pazpaborano «PyKkoBOACTBO MO BHIYHCIICHUIO
HeompeaeieHHOCTH B m3MepeHum» - «Guide to the expression of uncertaintyin
measurement», B KOTOPOM ONUCAaHO MOHSITHUE HEONPEAECICHHOCTH M3MEPEHHUUN U
CHIOCOOBI €€ BHIYMCIICHUSI.

Ceituac Bce yare TpeOyeTcsi OIEHUBATh TOYHOCTh MPOBEIACHUS U3MEPECHUI
(Hanpumep, Takoe TpeOoBaHUE MPEIBABIIACTCS MPU aKKpeIUTaluU JabopaTopuil) B
TEpPMHHAX «HEONpeAeIeHHOCTH». B cBA3u ¢ Bctymenuem Poccun B BTO, npussito
pelieHre MepeBecTy MpaBuiia MPOBEACHUS U OLICHKU KayecTBa padoT (B TOM UuCIie
Y METPOJIOTHYECKHUX) B COOTBETCTBHUE ¢ MeXAyHapoaHbiMuU ctanaaptamu MCO. Bee
U3MEpUTEIbHbIE JTabopatopuu cTpaH-wieHoB BTO qo/bKHBI OllEHHBATh TOYHOCTH
pe3yJIbTaTOB HM3MEPEHUM B TEepMHUHAxX HeomnpenaeneHHoctu. B Poccum o
HEOOXOJIMMOCTH pacyeTa HeolpeaeIeHHOCTH u3Mepennii B coorBeTcTBuu ¢ ['OCT
P CO 10576-1-2006 roBopuTtcs B iucbMe PocrorpedHanzopa 01/6620-12-32 ot
13.06.2012. «HeomnpeaeneHHOCTh U3MEPEHU CTOMIIO BBIIyMaTh XOTsI ObI JIJIsl TOTO,
YTOOBI TE€TIEPh PA3BSACHATH, YEM MOTPEIIHOCTH OTINYAETCS OT HEOTPEIETCHHOCTI.
[TonsiTue «uncertainty» BO3HHKJIO U3 JOCIOBHOTO mepeBoja nokymenTta «Guide to
the expression of uncertainty in measurementy», [SO-1993

Hoxkyment PMIT 91-2009 «CoBMecCTHOE UCIIOJb30BaHUE  IOHSITHUI
«MOTPEUIHOCTh U3MEPEHUS» U «HEONMPEACICHHOCTh U3MEPEHUS» JETaIbHO
Pa3bACHIET COOTBETCTBUE TEPMUHOB «IIOTPEITHOCTHY U «HEONPEIEICHHOCTDY.

TepMUH «IOTPENIHOCTHY MPUBSI3aH K UCTUHHOMY 3HAUYCHHUIO H3MEpSIeMOit
BeJIMUMHBL. OJIHAKO, 3TO MCXOAHOE «UCTHHHOE 3HAYEHME» HEW3BeCTHO. W mpu
MPOBEJICHUU HW3MEPEHUN YKa3bIBAIOT MHTEPBAJI, B KOTOPOM 3TO «UCTUHHOE
3HAYCHUE» HAXOJUTCS C OMPE/ICICHHBIM YPOBHEM BEPOSITHOCTH — X = A+ A, P =
0,95 (rne P — noBeputenbHas BEPOSITHOCTD).

To ects, uaTepBan ot (A — A) 10 (A + A) c BepositHOCTBIO P conepxut B cede:

1) «ucTUHHOE) 3HAYEHUE U3MEPSIEMON BEIIMUUHBI.

2) NOrpeIHOCTh U3MEPEHUI BETUUHHBI



B 3TOM HHTEDELIE C BEPOATHOCTEED P
HAMOIHTCA HCTHHHOE JHAYEHHE FUTH IIOTPEITHOCTE HED:IEPEHHIL&

A-A A A+ A

Puc.1. /lnana3oH BO3MOKHBIX 3HAYECHHUU IPH IMOTPEITHOCTH

TepMuH «HEONpeNENeHHOCTh) TNPHUBS3aH K HW3MEPEHHOMY 3HAYEHUIO
BEJIMYMHBI A, a HE K €€ a0CTPAaKTHOMY «UCTUHHOMY» 3HaueHHto. Taxxe, Kak JJs
«TOTPEITHOCTHY, PE3yIbTaT U3MEPEHHUS 3aMKUCHIBACTCS B BUJEC MHTEpBaIa X = A +
A, P=0,95 (P — BeposTHOCTH OXBaTa).

To ects, unrepsain ot (A — U) no (A + U) conepxkur 60mnbiryto gomio ( P )
3HAYCHUN, KOTOPHIE MOTJIM ObI OBITH IPUIHCAHBI K H3MEPSIEMOM BEITMUNHE.

Zona P sHaueHHH, CEA3AHHBX
€ MIMEPAEMOH BETHEHHOH
[ |

A-U A A+U

Puc.2. Jlnana3oH BO3MOXHBIX 3HAYEHHUI TTPU HEOIPEICIICHHOCTH

IIpy omEeHKE TOYHOCTM U3MEPEHUN B TEPMHUHAX 'HEOMPECICHHOCTH"
CUMTAETCSA, YTO M3MEPEHHAsl BEJIIMYMHA NPUHAICKHUT K YKA3aHHOMY WHTEpBAILY
3HauYCHUM (HampuMep, AMarna3oH ONTUMAJIbHBIX WM JIOMYCTUMBIX YPOBHEH), €Ciu
OHAa C YYETOM YKa3aHHON HEONPEICTICHHOCTH («BETUYMHA — HEOTIPEJCICHHOCTb) U
«BEJIMYMHA + HEOMPEIETIEHHOCTH) HE BBIXOUT 3a MPEEIIbl 3TOTO JUana3oHa.

Xon pabotsl. 1. Heo6xonumo 5 pa3 mpou3BeCTH U3MEPEHUE COMPOTHUBIICHUS
U30JSIUMK  TpaHcpopMaropa oOMoTKa-kopmyc MyinbTuMeTpoBDT, a 3arem
MOBTOPUTH OMNEPALIMIO U3MepuTeseM conpoTtuniaeHus MPI.

Pe3ynbTaThl 3aHECTH B TAOJIHILY.
Ne | TTokazanust mynasTuMerpa DT, MOwm | [Tokazanust uamepurens
conpotuyiieHus MPI.MOwm

[EEY

N

n Ript Rimpi
2. IIpon3BecTyr OLIEHKY HEONPEACIEHHOCTH IO TUITY A 151 KaXKJIOT0 CPE/ICTBA

W3MEPEHUM.

- BBIUUCIIIEM CpeHee apuMEeTHIECKOe 3HAUCHUE CONPOTUBIICHUIN

1 n
R_HéRi

- )1 KCTOYHHUKOB H€OHpCI[CJIéHHOCTI/I cnyt{aﬁﬂoro XapaKTepa BbIYUCIIACM




HEONPEeIeAEHHOCTD 110 TUIY A

UA(R) =

- IHOJIYUYHUTD IIPOLCHTHOC BBIPAKCHUC HGOHpGI[GJIéHHOCTI/I I10 THUITY A

”A—F(f) «100%

3. IIpousBecTn OLEHKY HEONPEAECIEHHOCTH IO TUMy B 1 kaxmgoro
CPEACTBA U3MEPEHUM.

UB(R) :ATE,

rae AR - mpousBesieHUE cpeHeapu(PMETHUECKOr0 3HAaUE€HHUs COIIPOTUBIICHUS
Y KJIacca TOYHOCTHU CPEACTBA U3MEPEHHUS.
- IIOJIYYHUTh IPOLIEHTHOE BBIPAKEHUE HEONPEAEIEHHOCTH 110 THITY B

LF(f) «100%

4. BelYMcAnTh CyMMapHYIO CTAHAAPTHYIO HEONPEIECIEHHOCTD.

Ue (R) = Uz (R) + U5 (R)

- MOJIYYUTh CyMMApPHOUW CTaHIAPTHOW HEONPEAETEHHOCTH.

Ue®) 1000
R
5. TlonyyeHHble pe3ynabTaThl 3aHECTH B TAOJUILY.
Tun Cpennee Tun | Tun | Cymmapnas
HEOIpPEeIeIEHHOCTH | apupMeTHIecKoe | A B CTaHIapTHAas
3HAYEHHUE (ua)% | (Ug)% | HeompeneIEHHOCTD
COIPOTUBJICHHIA (uc)%
(R)
Myanetumerp DT
HN3zmepurens
CONPOTUBIICHUS
MPI

6. [ToBTOpUTH yHKTHI 1-5, 3aMepbl U30ISAIUM MPOU3BECTH HA ACUHXPOHHOM
JIBUTATEIE.
7. CoenaTs BEIBOJI.

KoHTpOoJIbHBIE BOITPOCHI.
1. JTaTe onpenenenne HeOnpeAeAEHHOCTH U3MEPEHUI
2. JlaTh onpeqieNieHre HEONPEACIEHHOCTH TUIla A
3. JlaTb onpeneneHue HeonpeaeI€HHOCTH Tuna B
4. JlaTh ompeielieHne CyMMapHO# CTaHIapTHOM HEOMpeaeIEéHHOCTH
5. Kakon nokyment B P® nma€r neranpHOE ONpeneseHHE TEPMHUHAM
«TOTPEITHOCTBY U «HEOTPECTEHHOCTHY ?
6. 13 nepeBoa Kakoro T0KyMEHTa MOSIBUJICS TEPMUH «HEONPEACIEHHOCTDY?



7. OOBACHUTH Pa3HUILY MEXKTY MOTPEIIHOCTHIO U HEOMPEACICHHOCTBIO.

Maxcumanshotii 6ann 3a npakmuueckyro pavomy cocmaensem 40,
MUHUMATbHBLIL 0ann-24,
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