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BBE/IEHHNE

Ilesmn 1 3252491 0CBOEHHA JHCIIHILTHHBI
[{enpr0 OCBOSHHS JHCIIHILIHHEI SBISETCS (POPMHPOBAHHE Y CTYAEHTa 3HAHHI, YMEHHIt

H HaBBIKOB B OOJIaCTH METPOJIOTHH H CTaHAAPTH3AIlMH B Pa3IHYHBIX cepax AeITeIbHOCTH IS
oOecrieueHHSI >(QP(QEKTHBHOCTH 53TOH JAEATEIIPHOCTH 3a CYET IIOBBIIEHHSI JOCTOBEPHOCTH
pe3ylbTaTOB H3MePeHHH H IIPAaBHIIBHOTO HCIIONB30BAHHS  CIEI[HAIbBHOH HOPMaTHBHOM
JOKYMEHTAI[HH, BEIOOpa H3MePHTEIIbHOH TEXHHKH I ONpelelIeHHS (PH3HYEeCKHX BEIIHYHH H
IIOBEPKH METPOJIOTHYECKHX XapaKTEPHCTHK H3MEPHTEIIbHOH TeXHHKH, H3ydeHHe H 00paboTKa
CHTHAJIOB H3MEPHTEILHON HH(OPMALHH.

3agayaMH OCBOEHHS JHCIIHIUIHHEI:

H3YUYEHHE IIPHHIMMIIOB 00ecTieYyeHH s eJHHCTBA H3MEPEHHH, 00eCIIeYHBAOIINX 3aJaHHbIE
KpPHTEePHH KauyecTRa,

BEIOOP METOMOB H CPEACTB HM3MEPEeHHH ¢ 3aJaHHBIMH  MEeTPOJIOTHYEeCKHMH
XapaKTEePHCTHKAMH,

BEIOOP METOJIOB OpraHH3alMH H3MEPHTEILHOIO 3KCIEPHMEHTA, H3YUEeHHE CXEM, ITPaBHII
H TIOPSIIKA ITPOBEIEHH ST H3MEPEHHIH

H3YUEHHE METOJIOB H IIPHHIMIIOB CTAHJaPTH3AIHH,

H3YUEHHE H3MEPHTEIIBHOH TEXHHKH, €€ MeTPOJIOTHYEeCKHX XapaKTEePHCTHK IIPH
OInpeielIeHHH (PH3HYECKHX BEJTHYHH,

H3y4eHHe H 00paboTKa CHTHAJIOB H3MEePHTEIbLHOH HH(OPMALIHH.

KoMnerennun oOy4amimmerocs, ¢QopMHpYeMble B  pe3yJbTare H3y4YeHHSH
JHCIHILTHHDL:

[ImaHmHpyeMble Pe3yIbTaThl
OOyUeHH 110 THCI[IIUIHHE
Kom, ¢opMyIHpoBKa yH AHEN
Kom, popMyIHpoBRKa HHIHKATOPa (MOJTYIIFO ), XapaKTePH3YIOIIIE
KOMITE TE€HI[HIH
3TaIkl (POPMHPOBAHIA
KOMITe TEHI[HIT, HHIHKAaTOPOR
OIIK-7 Crocoben | 1J-3 OIIK-7 Ilpumenser meTomel H | PaboTaeT ¢ HOPMATHBHEIMH
HCIIONb30BAaTh H | OLEHKY METPOTOTHUECKHX | JOKYMEHTAMH TII0 BOIIPOCAM
COBEPILIEHCTBOBATE XAapaKTEPHCTHK CPEACTEA HIMEPEHI | neTpOIOrHIL
TIPHMEHIEMEIE cricrempr | (FICTIBITAHIL); [IpHMeHseT HOPMATHBHEIE
MeHeKMeHTa KauecTBa B JTOKYMEHTEI II0 METPOJIOTHH,
H -4 OIIK-7 OIleHHBAET
MTPOH3BOJICTBEHHOM CTaHZAPTH3AIHA H
TOIpA3 e eHHN ¢ | TIOTPEITHOCTH II?ME%EH[[H, TIPOBEIERHE | ¢ onyrpr hymkarpm R CROGIT
IOBEPKH H KaTHOPOBKH CpeJcTBa .
MIpHMEHEHHEM  Pa3IUHBIX P P P PodeCcCHOHATBHOM
H3MepeHI;
METOJIOB H3Me PEHH A, HAEATEIBHOCTH
KOHTPOIA H THAaI HOCTHEH H ’]_‘[_ 5 OTIK -7 OI_[EHI[B 9eT
COOTBETCTBHSA ITAPAMETPOB ITPOIYKIHI
TpeOOoBaHH AM HOpPMATHBHO-
TeXHHUEeCKHX JOKYMEHTOB;
JI-6 OIIK-7 OObecrieynBaeT
IOATOTOBKY H 0()opMIIeHHEe JOKYMEHTa
s KOHTNOT S KayecTBa 151
AOKYMEHT NoannMcAH VKITHH:
ANEKTPOHHOW NoArnvceio | i
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6
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No

T eMbI

— HarmeHoBaHHe TeM JHCIHIUIHHEIL, HX OB LEM TaCOR M3 HIIX IIpaKTHYEeCKas

KPaTKOE COAEPKAaHHE TIOATOTOBKA, YaCOB

IIJIHH

Bl

7 ceMecTp
OmnpeaeneHne TIOTPEIITHOCTH

2 H3TOTOBJIEHHS H METPOIOrHYECKHX 1.5 1.5
TITAPaMETPOB ITAPTHH PE3HCTOPOB
M3MepeHHe JIMHEHHBIX Pa3MepPOB C

3 IIOMOIIBIO IIITAHTEHHHCTPYMEHTOB H 15 15
00paboTKa H3MEPEHHII C ’ ’
MH OI OKPaTHBIMH HaOTrOIeHHSMH
HM3MepeHne IMHEHHBIX PasMEPOB C
TTOMOII[BIO MHKPOMET PHYECKHX

3 HHCTPYMEHTOB 151 oOpaboTka 1.5 1.5
H3MEpPEHHI C MHOI'OKPaTHEIMH
HaOITFO IEHH SIMH
HccnegoBanne 1abopaTOPHBEIX BECOB:

5 OIpeNle]IEHHE TOYHOCTH M MecTa 15 15
PACITOIOKEHHS B3BEIIHBAEMOI'O ’ ’
TpeaMETa

6 OCBOEHHE METOAHKH ITOBEPKH 15 15
TadopaTOPHEIX BECOB ’ ’

6 Fpa,[[yHPGEKa IPY’KHHHBIX BECOB 1.5 1.5

6 ['pagyHpoBKa H ITOBEPKA MAaHOMETPA C 15 15
TPyO4aTOH IIPYKHHO ’ ’

6 ['paryHpoBKa TEXHHYECKHX TEpMOIIap 1.5 1.5

3 M3MepeHHe THAPOCTaTHYECKOrO 15 15
IABIIEHHS ’ ’

HT1oro 13,5 13,5

CTPYKTYPA 1 COAEPKAHUNE JIABOPATOPHbBIX PABOT

JIabopaTopHas padora Nel
Onpeaesienye NOrpemIHOCTH H3roTOBJICHHA H METPOJIOTHYECKHX MMAPaMeTPOB
NAPTHH PE3HCTOPOB

Ienn pabomot
e OrmpeaeneHe IOrPEIMHOCTH H3T OTOBIEHH S MTAPTHH PE3HCTOPOB
e OrmpefeneHie CTAaTHCTHYECKHX XapaKTePHCTHK ITAPTHH PE3HCTOPOR

Teopemuueckasn uacniso
HermocpecTBEHHOH — I[ENBI0  H3MEPEHHIH  SBISETCS  ONpelelIeHHE  HCTHHHOIO
(IeHCTBHTEIHLHOIO) 3HAUECHHS H3MepsSIeMOH BeIIMYHHBI. Pe3yIbTaT H3MEpPeHHH eCTh CITydYailHas
BENHMHHA, PaBHASA CyMME HCTHHHOTO (,[[EHGTEHTE.’IIBHGI‘D) 3HAYEHHSI H3MepPsSeMOH BEIHYHHBI H
,ELGHYMEHTFID,U,HHCAH CTTOTTITITTITT ] TOYHOCTH H3MEPEHHH  IIPOBOAST  HECKOIBKO

ANEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

yIbTaTOB TI'PYINIEI  HAaOMOAEHHH, CIeXyeT
3MepeHHS ¢ MHOTOKPaTHBIMH HaOJIFOIeHHSIMH.
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COOTBETCTBHH ¢ pexkoMeHmarmsvu MK 1317 - 2004 'ocymapcTBeHHast cucTeMa OOeCIIeUeHH S
eOIHHCTBA H3MEPEHHH. PesynbTaThl M XapaKTEPHCTHKH IIOTPEINHOCTH H3MepeHHi. dDopma
IpeacTaBiIeHHs. CIIocOOBI HCITOIB30BAHMS IIPH HCITBITAHHSX 00pasI[oB IMPOAVKIIMH H KOHTPOJIE
HX TTapaMEeTPOB.
I IpH 3TOM BEITIOIHSIOT CIIEIVIOIIHE OIEPaIHH:
1) HCKIIIOYArOT M3BECTHBIE CHCTEMATHYECKHE IIOIPEINHOCTH M3 Pe3yIbTaTOB
HaOIIIOIeHHI

2) BBIMHCISIOT cpefHee apH(MeTHYeCKOe 3HaueHHe X H3MepsAeMOH BeTHYHHBI H3 1
e IMHHYHBIX PE3YIIBTATOB HAOIIOMEHHI X, |

3) BBIUHCIISIOT CPEJHIOI0 KBaJAPaTHYECKYIO ITOTPEIIHOCTh €AHHHYHBIX H3MEPEHHI B
PNy H3MEPEeHHH S';

4) HCKIIOYAIOT ITpOMaxXH (IpyOble ITOrPEIHOCTH H3MEPEHHI),

5) BBIUHCIISIOT CPEMHIOK KBAJPaTHUYECKYIO ITOTPEIIHOCTh Pe3VIbTaTOBR H3MEPEeHHI

CPCIOHEIO ElpII(l)METH‘IECI{GI‘G S X ’

6) IPOBEPSIOT THIIOTE3Y O TOM, YTO PE3VIbTAThl M3MEPEHHI PacCIpelelIsIOTCS I10
HOPMAaJIbHOMY 3aKOHY,

7) BBIUHCISIOT JIOBEPHTEIBHBIE T'PAaHHIBI CIVYAHHOH TIOIPEINMHOCTH pPe3yibTaTa
H3MEPEHH S =+ &,

8) BBIUHCIISIOT JOBEPHTEIBLHBIE I'PAHHUIBI HEHCKIFOUYEHHOH CHCTEMAaTHYECKOH IIO
TPENIHOCTH pe3yiabTaTa H3MePeHH £ 0,

9) BBIUHCISIOT HOBEPHUTEIBHBIE T'PAHUIBI ITOTPEIIHOCTH Pe3yIbTara HM3MEPEHHSI =+
(AX)s;

10)mpeAcTaBISIOT Pe3yiIbTaT H3MepeHHTI B BHIe X = x = (AX)z , P (P -
IIOBEPHTEIIbHAS BEPOSTHOCTB ).

M3BeCcTHBIE CHCTEMATHYECKHE IIOIPEIHOCTH HCKIIFOYAIOT BBEIEHHEM B Pe3yIIbTaThl
H3MEPEHHH COOTBETCTBVIOIIX ITOMPABOK, YHCIIEHHO PaBHBIX CHCTEMATHYECKHM ITOTPEIITHOCTSM,
HO IIPOTHBOITOIOKHBIM HM 10 3HAKY.

Ecnu omneparop B Xofe H3MepeHHS OOHapyKHBAeT PE3YIbTAT Xy, PE3KO OTIIHYAFOIIHIICS
OT OCTaJIbHBIX Pe3yIIbTaTOB HaOIIOJeHHH (ITpoMax), H JOCTOBEPHO HAXOAHT ITPHYHHY €ro
IOSIBIIEHHSL, OH BIIPpaBe OTOPOCHTH H3TOT Pe3ylIbTaT H IIPOBECTH (IIPH HeOOXOIHMOCTH)
IOIOJIHUTEILHOE HAOIIOIeHHE B3aMeH OTOPOIIIEHHOTO.

[Ipn o6paboTke yXKe HMEIOIMXCS PEe3YIbTATOB H3MEPEHHH IJII HCKIIIOUEHHS I'PYOBIX
ITOrPEIHOCTEHN ITOCTYITAKOT CIIEIYIOIIIM 00pa3oM:

- BRIYHCIIIIOT CpeflHee apH(MeTHUeCKOe 1 Pe3yIIbTaTOB HaOMOAeHHH X X, -:

;:iIE/H; (1)

i=1

- BBIMHCIIAROT OICHKY CPCAHEIO KBaAPATHUCCKOI'O OTKIIOHCHI A S PE3VIIbTAaTa HBMEPEHI[FI

i

s= > e, =% (n-1) L (2)

i=1

- ONpPEJIEILIIOT HalH4He (OTCYTCTBHE) ITPeIIoIaraeMoro IpomMaxa Xu oT X .
IIpu wicie m3MepeHHH n < 20 u HOPMAIILHOM pacrnpeodeieriiil pe3yasmaniog H3MePeHHI
1[e/Ieco00pasHO MPHUMEHSITh KPpHTepHi PoMaHOBCKOr 0. IIpH 3TOM BBIUHCIISIIOT OTHOIIEHHE

[OKYMEHT MNOANUCAH I HIIE,
QNEKTEOHHOK, FIGANACHIQ e KOTOpOro Zzr (TaGIHYHOE) OIpENENeHO II0

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnanenet]; lleBayxosa TaTbaHa ArlekcanaposHa [ Xp) H IIPHHATOMY 3HaYeHHIO JOBEPHTEIIBHOH

X m3MepeHrii P = 0,95, 1719 OTBETCTBEHHBIX
Nencreutened: ¢ 20.08.2021 no 20.08.2022



nabopaTopHbIX H3Mepenuii P = 0,98 mwmu 0,99 u BemIe) 1mo Tadbn. 1 HaXoIST HOPMHPOBaHHOE
BRIOOPOYHOE OTKJIOHEHHE HOPMAJIbHOI'O pacIipelieliIeHHs (P n).

TabGmira 1
3HaueHUd z: (P, n)
P N
3 4 5 6 7 8 9 10 12 14 16 | 20
0,95 | 141 | 1,7 | 191 [2,06 |2,18 2,27 |234 |24]1 | 234 | 241 | 2,67 | 2,7
2 10 |7 7 2 3 9 4 9 2l 0 8
09 | 141 | 1,7|197 2,16 | 231 | 243 | 253 | 261 |2,75|285 | 294 (3,0
4 28 2 1 0 1 2 6 3 5 6 8

Eciu z < z;, TO pe3ynbTaT HaOIIOJEHHH X, He SBISETCS ITpoMaxoM. Eciu z:>z, TO X, -
IpoMax, ITOMJIEKAIMI HCKIIIOUeHHIO. llocne HCKIIOYEHHS Xn, IIOBTOPSIOT IIPOLEAYPY
ONpENEIIEHH X H S(X) IS OCTABIIEr OC psifia pe3ylIbTaTOB HaOMIOAEHHI H IIPOBEPKH Ha ITPOMax
OCTABIIIMXCS 3HAYEHII Xi..

3a pe3ynbTaT H3MepeHHS A IIPHHHMAKOT CcpefHee apH(METHYECKOe X Pe3ylIbTaToB
HaOIIOJAEHII, OCTABIIHXCS ITOCTIE HCKITFOUEHHS ITPOMaXOB.

[lorpemHocTs pesynbTara M3MEPEHHS BKIIOYAET CIIVYAHHYIO M  HEVUYTEHHYIO
CHCTEMATHYECKYIO COCTABRISIOIIE. CIIYYAHYIO COCTARIISIOIYIO OLIEHHBAIOT BEIMYHHOI CpeJHe
KBaJpaTHYHOe OTKIIOHEHHE S X).

s(x)- w—\/z(xi;f

Ecian pacnpefeneHie pe3yiabTaTOB HAOMIOAEHHHI ITOAYHHSIETCS 3aKOHY HOPMAIIBHOIO
pacrpeieneHHS (3akoHy ['aycca), TO JOBepHTelIbHble TI'PaHHILI CIIYYaHHOH IIOTPEIHOCTH
pe3yIbTaTa H3MePEHHS ITPH JTOBEPHTEIILHOH BEPOATHOCTH P HaX0JAT 110 (POpPMYIIe

c=tS(x), (5)

rae t — koadpuiHeHT CTRIO/IeHTa, OIpeJeIsIeMbIi 110 Tal. 3.

Tabmiia 2
3HaueHNI ko3 drrineHTa CThIOJIEHTa

p n

3 2! S 6 7 8 9 10 15

0,95 | 12,70 14,303 | 3,182 | 2,776 | 2571 | 2447 |2365 |2306 |2,262 |2145

0,99 | 63,65 |9,925 |5,841 | 4,604 |4,032 |3,707 |3499 |[3,355 |3,250 |2977

JloBepHTEeIIbPHBIE TPaHHIEI B HEe HCKIIOYEHHOH CHCTEMATHYECKOH ITOTPEIIHOCTH
pe3yIbTaTa H3MEePEHHS OIPEIEILIIOT 10 (popMyTIe

6=k Iiaj (6)

rae x - koa(ddmumeHTr (TaGm. 3), oOIpeAelseMbIi IIPHHITOH JOBEPHTEIbHOM
BEPOATHOCTBIO P H YHCIOM M COCTABILIIOINIX He HCKIIIOYEHHOH CHCTEMATHYECKOMH
IIOrPEIIHOCTH, 6 ) — TPAHHMI[BI ¥ H COCTABISIOINEH 3TOH ITOTPEIIIHOCTH.

Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

Ta0rmira 3
3Hayennsa kos¢prmmenTa x ('OCT 8.207)
p m
5 1 bonee 4 3 2
0,95 1,1
7 NOKYMEHT NOANUCAH | 4 1,3 1,2

SNEKTPOHHOW NOAMUCLIO
BBIYHCIICHIA  I'PAHHI] HE HCKIIFOUYEHHOH
H AE, HTO H IIPH BBIYHCICHHH JOBCPHTCIIEHBIX

[leiicTeiteneH: ¢ 20.08.2021 rio 20.08.2022 sMepeHHs. B cooreerctBHH ¢ ['OCT 8.207- 76



CYMMIPOBAHHC HC HCKIFOUEHHOH CHCTeMaTHYeCKOH H CH}*"IEIITHGﬁ ITOI'PEHOMHOCTH H3MCPCHHA
OCYIICCTBIIAROT ITO CIICAYIOIIHM ITPABHIIAM.

¢
1. B cmyyae, eciH OTHOIIEHHE = <08, T0 HEYUTEHHOH CHCTEMATHYECKOH
m

IIOI'PEINIHOCTBHO IIO CPABHCHHIO CO GH}”IEIIUH-IGﬁ ITOI'PEITHOCTBIO ]’[pEHEﬁpEI‘ﬂIGT H IIPHHHMAIOT,
HTO I'PaHHIT4 ITOI'PECHIHOCTH PE3YIIbTAaTa H3MCPCHIA A=¢.

o

2. Ecam oTHOIEHHE = > 0,8 CIIVUAHHOH IIOTPEIIHOCTBIO IIO CPAaBHEHHIO C
(.JC)

HEYUTEHHON CHCTEMAaTHYEeCKOH ITPEHEOPEraloT H IIPHHHMAIOT, 4YTO IPaHHI[A ITOIPEIIHOCTH
pe3yIbTaThl H3MepeHHSI A =0 .

3.B cmydae, ecnn 0,8 < (> <8,0 TPAaHHIBI ITOTPEIHOCTH Pe3yllbTara H3MEPeHHS
(J:)

BBIYH CILTEOT 110 (DOPMYTIE
A =K*Sy, (7)
rae K - Ko3(p(HIMEHT, 3aBHCAIIMI OT COOTHOIINEHHS CIy4YaiHOH H He HCKIIFOYEHHOH
CHCTEMATHYECKOH TIIOTPEITHOCTH, Sy - CYMMApHOE cpelHee KBaJpaTHUYECKOE OTKIOHEHHE
pPe3yIbTaTa H3MEPEHH S

w6 L
Sy = |2 +52(x) ®)
Jj=1 3

[TpH cHMMeTPHYHOIT JOBEPHTEILHOH MOrPEIIHOCTH Pe3yIbTaThl MPEICTABILIIOT € hopme
A+A P

UncnoBoe 3HaYeHHE pel3yibTaTa H3MEPEHHS NOJKHO OKAaHYHMBAThCA IH@poH 1-ro XKe
paspsia, YTO M 3HAUEHHE TIOTPEIIHOCTH.

[Ipp orcyrcTBMM JaHHBEIX O BHAe (QYHKOHH paclIpelelIeHHs COCTaBISIOIINX
IO PEITHOCTH H3MePeHHS Pe3yIIbTaThI ITPeACTaBIsIOT B (hopme 4, S (x), n; 9, P.

Ilpumep: B pesynbTaTe 00pabOTKH Pe3yIbTaTOR HAOIIOAEHHH IIOIYYIIH 4 = 42

MM, A— '+ 0,01 MM IIpH JOBepHTENBHONH BeposaTHOCTH 0,99, Pe3yibTar IpeicTaBlIsatoT B

BHze 42 £0,01, 0,99.

4. IIPABIJIA OKPYIJIEHHUA U 3AIINCH PE3YJIbTATOB HABJIIOJIEHU U 1
N3MEPEHHU [9]

1 . YucrnoBoe 3HAUEHHE pe3yiabTaTa HaOIIOAEHHI OKPYITISIOT B COOTBETCTBHH C YH CIIOBBIM
Pa3psAAOM 3HAYAMIEH [ (PBI MOrPEIMHOCTH H3MEPEHHH.

JInmmmne IHQPEI B ILENBIX YHCIAX 3aMEHSIOT HYIIMH, B JECSTHYHBIX JIpPOOSX —
oTOpacheiBatoT. Ecin JecarnyHas Apo0b OKaHYHBAETCS HYIIIMH, MX OTOpachHIBalOT TOIBKO 0O
TOTO pa3psna, KOTOPBIHl COOTBETCTBYET Pa3PsAy ITOTPEIITHOCTH.

Ipumep: pesymprar 1, 072000, morpemHocte £+ 0,0001. PesymsTaT OKPYITISIOT IO
1,0720.

Ecin meppast (ciera HallpaBO) H3 3aMEHSEMBIX HYIISIMH HIM OTOpachIBaeéMEBIX IH(P
MEHBIIIE 5, OCTAONTHECS IIH(PBI He H3MEHSFOTC 5.

Ecmu neppast 03 3THX IUQP paBHA 5, a 3a Hel He clelyeT HHKAKHX (P WIH HAYT HYIIH,
TO, €CIIH ITIOCHeIHASA IHdpa B OKPYITISEMOM 4YHCIIe YETHAs WJIH HYIb, OHa OcTaércsa Oes
H3MEHEHHN S, €CIIH HEUETHAS — YBEIIHUNBACTCS HA €IHMHHILY.

Ipumep: 1234,50 okpyriszror g0 1234, 8765,50 — g0 87606.

Ecimu nmepBast H3 3aMeHsSIeMbIX HYIISIMH HIIH OTOpachIBacMBIX IH(]p OombIne 5 HIH paBHa

BOKYMEHT NOAMMCAH TIeJHSI OCTaroInasics IHdpa yBeIIHYHBAETCS Ha
SNEKTPOHHOM MOAMUCHIO

Ceprudpmrar: — 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleGayxoBa TateRHa AnekcaHgpoBHa ,34501 H0O 12:35.
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2. llorpenmocTs, BO3HHKAIOIIAS B PEe3YIbTaTe BRIUMCICHHI, HE JOJIKHA IIpeBeOUaTh 10
% CyMMapHOH IIOIPEIIHOCTH H3MepeHHH. lloaromy, eciam Haj pesyiabTaTaMH H3MEpPeHHH
(HaOro[eHHI) IIPeACTOHT ITPOH3BECTH HEKOTOPhlE MaTeMaTHYeCKHE OIlepalliH, TO IIpH
OKPVYITIEHHH PE3YIILTATOB B COOTBETCTBHH C ITPAaBIIIOM 1, MOOaBIISIFOT OMMH pas3psi clipasa, T. €.
B ITepBOM IipuMepe pesyibTar 1,072000 Hy:xHO oKpyriHTh He g0 1,0720, a mo 1,07200.

3. Ecim B 1porlecce BBIYHCIIEHHS BCTPEYAETCS OIEpaius JeleHHsS, OeCCMBICIEHHO
NPOJO/DKaTh €€ 10 IpaBHJIaM apH(METHKH, IIOCIIE TOro KaK IIOIydeH pe3ylbTar,
COOTBETCTBYIOIIMH IIPaBHITY 1.

4. 1lpu omnpeneneHUH 4YHCIIa 3HAKOB IIPH BBEIMHCIEHHH IIOTPEINMHOCTEN H3MEPEHHH
ClIeqyeT YYHTHIBATh, YTO ITOTPEIHOCTh OIPEAEIIEHHS 3HAYeHHS ITOrPEIHOCTH JOCTAaTOYHO
BenHKa, nmopsagka 30 % mpu n = 10 u mopsagka 15 % nipu n = (20 - 25), mostomy npH 1 < 10
cIIeyeT OCTABIATh OJHY 3HAYAIYIO IH(pPY, eClIH OHa OOJIbINE TPeX, H JIBe, eCIIH IepBas H3 HHX
MEHBIIE YETHIPEX.

Ilpumep: ecrm ripu n = 10,5 ( x) = 0,523, octapnsgeM 3HadeHHe Sx = 0.5, eClIH IIpH n =
10, Sx = 0,253, ocraBinsgeM 3HaueHHe Sx = 0,25, [Ipu n > 10 gocrarouyHO HaIEXKHO OCTABIISATE BO
BCEX CIIYYasx JBe 3HAYaIIHe IH(PHI.

QObopyoosarue u mamepuaisl.
Habop pesncropor HoMmiHaIoM 4,7 KOM, MyIsTHMETP M - 182.

VYKazanua no mexuuke de3onacHocmu
COOTBETCTBYIOT TEXHHKE O€30IIaCHOCTH 110 padoTe ¢ KOMITBIOTEPHON TEXHHKOM.
3aodarue
1. IIponsBecTH H3MEPEHHE PESHCTOPOBR.
2. OrnpenemuTh cpelHee apH(pMeTHUYecKOoe (MaTeMaTHUYeCKOe OXHJAaHHe) H3 YHCIa
MIPOBEJIEHHBIX H3MepeHHH (110 popmyme (1)).
3. OnpeaenHTh OLEHKY CPeJHEr0o KBaJApaTHYHOI O OTKIIOHEHHS S pe3yibTaTa H3MepPeHHH (110
hopmyre (2)).
4. OKpYITIHTBE ITOJIYYeHHBIE Pe3VIIHTATRI A0 2X 3HAYaIHX IH)P.
5. IlocTpoHuTE THCTOIPaAMMY
6. OnpeaeimTh JOBEPHTEIILHEIH HHTEPBA
0. Ommpeaesmrs K1acc TOUHOCTH H3TOTOBIIEHHS PE3SHCTOPOB.
7. CenaTh BEIBOJEI 110 pe3VyIIbTaTaM JIabopaTOpHOH padOoTHI.
KoHTpoJ/IbHBIE BONIPOCHI
1. Ilo xakoii dQopMmyne ompefelsieTcs cpefHee apH(pMeTHYecKoe (MaTeMaTH4YeCKOE
OXKHJIaHHE)?
2. Ilo xakoi (popMyne oIpeensieTcs cpeJHe KBaJpaTHUYHOe OTKIOHEHHE !
3. Kak ompepensaercsa Ki1acc TOUHOCTH H3TOTOBJIEHHS PE3HCTOPOB?
4. YTo TaKkoe rucrorpaMma’?
5. UTo nokaspIBaceT THCTOrpamMma?
6. UTo TaKkoe HOPMAJILHBIH 3aKOH pacIipeelIcHHs?
7. KakoBBI XapaKTEPHCTHKH HOPMAJIBHOI'O 3aKOHA PacIIpeielIeHH I/

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JIABOPATOPHAA PAGBOTA Ne 2
I 3MepeHHe JIHHEHHLIX pa3MepoB ¢ MOMOIIbLIO
INTAHTeHHHCT PYMEHT OB H 00pa0o0TKa H3MepeHHH ¢
MHOTOKPAaTHLIMH HA0/II0JeHHAMH
Ilens padomer: N3yYcHHE YCTPOHCTBA H IIONYYEHHE HABBIKOB HM3MEPEHHS IIMHEHHBIX
pasMEPOB  INTAHTEHHHCTPYMEHTaMH H  o0paboTka H3MEpeHHH ¢  MHOIOKPATHBIMH
HaOTFO IeH HSIMH.

Teopemuueckasa uacmeo

2.1. YcTpoHCcTBO H BKCITITyaTaIlHs IMTaHTeHHHCTPYMEHTOB [9, 10]

[IITaHTEHHHCTPYMEHTHI HCIIONB3YETCA JUIS H3MEPEHHS IIHHEHHBIX Pa3MepOB, KOTOPBIE HE
TPeOVIOT BBICOKOH TOYHOCTH H3MEPEHHH. OTH HHCTPYMEHTBHI IS IIOBHIINIEHHS TOYHOCTH
H3MEPEHHH HCITONIB3YIOT JOIMOHUTEIIEHYIO HOHHYCHYIO ITIKATY .

HoOHIYCHOE OTCUETHOE YCTPOHCTBO

Ha HOHHYCHOI ITKale JIMHEHKH JUTHHA JOIIONMHHUTEIbLHOH IKambl [ (pHc. 1) paBHA LieTIOMY
YHCIIY JEeJIEHHH OCHOBHOH IIKAalIbl, HO KOIHYECTBO JEIIEHHH Ha eQHHHIY OoibIne. MHTepBai
JETIEHIS KAkl HOHHYCa OYVIET PABEH:

j — c(n—l) ]

n n

TlIe ¢ — IleHa JelIeHHSI OCHOBHOH ITKAIIBI [— mimHa IKaIbl HOHHYCA, 11 — YHCJIIO IeTIeHHH
HOHHYCA.

wmaHzaa ¢ OCHO8HoU

C.
| I | / wkanou

Puc. 1. HoHnyCHOE OTCUETHOE YCTPOHCTRO.

OTCUET IT0 HOHHYCY OIPEJIEIIETCS H3 YPaBHEHHS e = c-b,
ITOJICTABHB 3HAUEHHE b, TTOTYYHM:

c(n—1) _c

n I
JlormycTHM (cM. pHcC. 2) ¢ =1 MM, Torjia € OyaeT paBHO 0,2 MM.

€ =C

2.2. Oco0eHHOCTH YCTPOHCTBA H IPHMEHEHH SI INTAHTeHIHPKYJIeH

Pasnuyaror TpH THIIA IITaHreHIUPKyIIen: 1II[-1 ¢ AByCTOpOHHHM pacIionokKeHHeM I'yYOOK
III Hapy»KHBIX H BHYTPEHHHX H3MepPeHHH H ¢ JITHHEHKOH IS OIpeleleHHI ITyOHH (pHC. 2, a),
[ITIT-IT - ¢ ABYCTOPOHHMM PacCIIOIOKeHHEM T'yOOK IS H3MEPEeHHS H IS pa3MeTKH (pHc. 2, 6),
[ITIT-ITI- ¢ OMHOCTOPOHHHMH T'yOKaMH JUIS HapyKHBIX H BHYTPeHHHX H3MepeHHH (pHc. 2, T).
TexHmiecKkie XapaKTepHCTHKH INTaHT eHIHPKYIIeH ITpHBeJeHEI B /2, 4, 7/. IIITaHTeHITHPKYIIB (CM.

AOKYMEHT MNOAMACAH I'yOOK |, M3rOTOBJIEHHBIX 3a0JHO CO INTAHIOH,

SNEKTPOHHOW NOAMUCLIO
CepTucbukar - 12000002A633E3D113AD425F B50002000002A6 L0 1 paMKH 6. Pamxat 3 1 6 COSTMHEHBI MCAKAY
Bnapeneu: ' ' lebsyxosa TatbAna AnekcaHapoeHa Ko 9. Ilpm moMoI 5TOro VYCTPOHCTBa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Puc. 2. llltanrenupkynu: a - LI I, 6 — 1] II; 8 - LI III; 1 - HemoaBMKHEIE TYOKH, 2 —
ITOABIIKHEBIE TYOKH; 3 - paMKa; 4 - 3aKHM PaMKH, S - 3aKHM PaMKH MHKPOMETPHYECKOH ITOLayH,
6 - paMKa MHKPOMETPHUYECKOH IIOJAYH, / - IITaHra, 8 - JIMHeHKa ITTyOHHOMEpa, 9 - BHHT H ralka
MHKPOMETPHYECKOH Iomaur;, 10 - HOHMYC

TTomoxenue namok 3 u 6 chuxcunveres RUHTaMH 4 1 5. B paMKe 3 ycTaHOBIEHa ITIOCKAS

OOKYMEHT NoarnncAH L 3 5
SNEKTPOHHOWM MOANUCHIO STOSHHOC ITPHIICTaHHE PaMKH 5 K PCOPY IITaHTH.
Ceptudurrar: | 112000002A633E3D113AD425FB50002000002A6 1 KdK BHYTPCHHHX, TaK H HAPYXHbBIX Pd3MCPOB.
Bnapeneu: Webayxosa TatbAHa AneKkcaHgposHa 1BIX pPa3MepOB, a HX BEDCTPEPH{BIE KOHIIBI — JUIS

HNencreutened: ¢ 20.08.2021 no 20.08.2022



TOYHOCTE, TOKa3aHIIl INTAHTEHIIMPKYIS 3aBHCHT OT ITPAaBHIIBHOCTH €ro YCTaHOBKH Ha
H3IETIHH.

JIT1s1 H3MepeHHs H3AEH A IITaHTeHITHPKYIIeM HeOOX OJTHMO:

- OTKPEINMTh paMKH 3 H 0, IEPEIBHHYTh HX BAOJb INTAHTH H PACIIONOXKHTE PaMKy 3 Tak,
YTOOBI H3MEPSEMOE H3IEIINE MOXKHO OBIIIO YCTAHOBUTE MEXIAY H3MEPHTEIIbHBIMI ITJIOCKOCTSIMI
Ir'yOOK,

- C IIOMOINBIO MHKPOBHHTA IEPEABHHYTH PaMKy 3 0 ITOIYYEHHS INIOTHOIO IIPHIIET aHH S
ITOBEPXHOCTEN 00eHX I'YOOK K ITOBEPXHOCT SIM H3MEPSEMOTI'O U3 EIIHS,

- 3aKPEIHTEL CTOIOPHBIN BHHT 4,

- CHSIB HHCTPYMEHT C HM3JENHS, CYHTATh ITOKa3aHI s 110 IIKaJE INTaHTH H 110 HOHHYCY.

[Ip H3MepeHHH BHYTPEHHHX pPa3sMEpPOB HeOOXOAHMMO VYECTh TOJOINHHY TI'yOOK
I TaHTEHIHPKYII.

2.3. Oco0enHOCTH YCTPOHCTBA H NPHMEHEHH S IITAHT€HIJIYOHHOMEPOB

[IITaHTeHITTYOMHOMED TpeqHA3HAYEH [JI1 H3MEPEHHS BHITOYEK, OTBEPCTHH, KaHaBOK,
YCTVYIIOB H T. II. lIITaHreHrmyOHHOMEDP OTJIHYAETCS OT INTAHTE€HIMPKYIIS TEM, YTO HE MMEET Ha
IIITAaHTe HEIOABHKHBIX I'yYOOK, a ITOABHKHBIE I'VYOKH Ha paMKE BBIIIOIHEHBEI B BHJE OIIOPHOIO
OCHOBAHHS C IIOCKOCTBIO, PACIIONIOKEHHON IEPIIEHAHKYIISIPHO K HAIIPABIIEHHIO INTAHIH. OTOH
IUIOCKOCTBIO INTAHTEHITIYOMHOMEDP VYCTAaHABIMBAIOT Ha H3MepsSeMBIH OOBEKT. F3MepsaeMbIn
pasMep 3aKITI0YacTCa MEXKIY ABYMS ITIOBEPXHOCTSIMI, OJHOH M3 KOTOPBIX SBIISETCS TOPEIL] CaMOH
IIITAaHTH, @ PYTOH — IIOBEPXHOCTH OCHOBAHH L.

ITopagok npHMeHeHH A IITAHT eHI Ty OHHOMeEpA

M3MmepeHne mTaHr eHriTyOHHOMEPOM HeOOXOMHMO OCYIIECTRIISATE B CIIEAVIOIIEM ITOPSIIKE:

-HAJIOXUTH INTAHTEHITITYOMHOMED Ha INIOCKOCTh H3MEPSIEMOIO H3IEIH A,

- OTKPEeIHB paMKH 3 M 5, IIPOJABHHYTH IITAHTY A0 TeX ITOp, ITOKa OHa HE KOCHETCS CBOHM
TOPLIOM IIOCKOCTH HJIM BRICTYIIA H3MEPSEMOTO H3IEIIH,

- 3aKPEITHTEL CTOIOPHBIN BHHT 2

- CHSIB LITAHT EHITIYOHMHOMED € M3JENIHS, CUHTATh ITOKA3aHH L

2.4 OOpadoTka pe3yJbTAaTOB H3MepPEeHHN MTAHIeHIMHPKYJeM ¢ MHOTOKPaATHBIMH
HAOJTIOACHHUAMH

M3MmepeHne IIPOM3BOAMICS C€ ILENBIO  OIPEAEeHHS JIeHCTBHUTEIBHOIO 3HAYEHHSA
H3MEPSEMOH BEMHYMHBI. BCsSKOoe H3MEPEHHE COIPOBOKIAETCS ITOTPEIMHOCTSIMH. {1
TTOBBIIIIEHH S TOYHOCTH H3MePEHHIT ITPOBOASAT HECKOIIBKO HaOIIOAeHII TTPH H3MEePEHIIH.

[Ipu cratnyeckon oOpaboTKe Pe3yIbTATOB I'PYIMIEI HAOIMIOAeHHH, PYKOBOACTBYACE [OCT
8.207-76. Ilpsamble H3MepeHHS ¢ MHOTOKPaTHRIMH HalOmrogeHHIMH. Mertogel 00paloTkH
pe3yIIbTaTOB HAOIIOMEHHMI, BBOIONMHSIOT CJIEAVIOIIHE OIEpallii COIJIaCHO METOIHKE,
H3JI0KEHHOH B pas3jielie 3.

- HCKJTIOYAIOT H3BECTHEIE CHCTEMATHUYECKHE TIOTPEIIHOCTH H3 PE3YIILTAaTOB HaOIIOIeHHI

- HCKJTIOYAKOT ITPOMAaXH, BOSHHUKIIIE B pe3yiIbTaTe IPYORIX ITOTPEIIHOCTEH,

- IIPOBEPSIOT THIIOTE3Y O TOM, UTO PE3YILTAThl HAOIMIOMeHHI PaclpelelsFoTCsS II0
HOPMAaJIbHOMY 3aKOHY,

- BBIUHCIISIOT JOBEPHUTEIBHBIE TPAHMIIBI CITYYAHHON ITOTPEIHOCTH PE3YIIbTaTa H3MEPEHH,

- BBIYHCIIIIOT JOBEPHTENBHBIE TPaHMI[BI HEYUTEHHOH CHCTEMAaTHYECKOH IIOTPEIMHOCTH
pe3yibTaTa H3MEPEHH I,

- BBIUHCIISIOT JOBEPHTEIBHBIE TPAHMIIBI ITOTPEIIMHOCTH PE3YIIbTaTa H3MEPEHH AL

M3BeCTHBIE CHCTEMATHUECKHE TIIOTPEIMHOCTH HCKIIOYAIOT BBEAEHHEM B PE3YIILTATHI
HaOIFOAEHMI COOTBETCTBYIOIINX ITOITPABOK.

AOKYMEHT NOANWCAH PKHBAET PE3VIIBTAT X, PE3KO OTIIIUAIONIIEICST OT
SNEKTPOHHOW NOAMNMUCHIO pesyil X, P =
CepTuduxar: 12000002A633E3D113AD425FB50002000002A6 [aX), M JOCTOBEPHO HAXOAHT IIPHYHMHY €TI0
Bnageneu: Webayxoea TateaHa AnekcaHApoBHa SYJIIbTAT H IIPOBCCTH (]'[pH HEG@KG,I[IMGGTH)
HHOTO.
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QObopyodosarue 1 Mamepuaisl.
INTaHreHIUpKYIb 1III]-1, qeTam qiia uccrneoBaHu s

VYKazaHusa no mexHuKke 0e3onacHocmid
COOTBETCTBYIOT TEXHHKE Oe30ITaCHOCTH II0

3adarue
® H3MEepPHTh 3aJJaHHBIH ITpeloJlaBaTelleM pa3Mep JeTallH HeCKOIIBKO pa3 (10 yKa3aHHIO
TIPEIIoAaBaTels, pe3yIbTaThl 3aIIHCATh B TaOIHILY.
® BBIOIOMHHTHL OOpPabOTKY H3MEPeHHH ¢ MHOIOKPAaTHBHIMH HaOMIOJAeHHSIMH H IaTh
3aKIFOUeHHEe O TOMHOCTH JeTallH.
Ilepeuens uncmpymenmoe u NpUHaodaedcHocmell, HeobXooUMbIX 0151 6bINOHEHU Pabombl.!

ITaHTeHIMPKYIIb T11]-1,

. IlopagoK BbIOJHEHHS PAdOTbI

° M3yyarorT HMHCTPYKIMIO TII0 TeXHHKe Oe30IMaCHOCTH IIPH  BBOIOIHEHHH
1abopaTopHEIX Pador.

. BhruepunBaroT 3CKH3 JETAIM ¢ YKa3aHHEM Ha HEM 3aJlaHHOI'O pa3Mepa.

. M3y4yaror yCTPOHCTBO IITAHTEHHHCTPYMEHTOB.

° Br1OuparoT HeOOXOHMMBIH IIITAHTeHHHCTPYMEHT.

° M3MepsroT 3aJaHHBIH pa3Mep (CM. pa3zen 3) ¢ YHCIOM HaOIOJAeHHH N 6orbuie 4.
PesymnpTaThl HAOMIOAeHHHA X; , 3aHOCAT B TaOmHITy (cM. TaOIHITY Jajee).

° MCKIIIO4arOT M3BECTHBIE CHCTEMATHYECKHE TIIOTPEINHOCTH H3 PEe3VIILTaTOB
HaOITFOJIEHHI ,

° BBIUHCIISIEIOT Cpe/lHee apH(pMeTHUEeCKOe 3HaUeHHe X H3MepSIeMOH BeITHYHHBI H3 1
e JHHIHYHBIX Pe3YIbTaTOB HAOIIOAEeHHI X;

° BBIUHCIISIIOT CPEAHIOI0 KBAJIPaTHYECKVYIO IIOTPEITHOCTE €QHHHYHBIX H3MEPEHHI B
PNy H3MEPeHHH S

. HCKIIFOYAKOT ITPOMaxH (IpyOble TTOIPEITHOCTH H3MEPEHHHH);

° BBIUHCIISIIOT CPEIHIOK KBaJIPaTHUYECKYIO IIOTPEIHOCTh Pe3YIIbTaTOB H3MepPeHHH
CpPEeIHEr0 apH(PMeTHIECKOTO Sy ;

. ITPOBEPSIOT THIIOTE3Y O TOM, YTO PE3YIBTATHEl H3MEPEHHH PacIIpedelIsIOTCs I10
HOPMAaJIbHOMY 3aKOHY,

. BBIUHCIISIIOT JIOBEPHTENbHBIE T'PAHMIBI CIIYVYAHOH IIOTPEIIHOCTH Pe3yiIbTaTa
H3MEPEHHS *£ &,

. -BBEIUMCILIFOT JOBEPHUTEIBHBIE T'PAHHIBI HEHCKIIOYEHHOH CHCTEMAaTHYECKOH
IIOrPEIHOCTH Pe3VyiIbTaTa H3MEPEHHS + 0,

° BBIUHCIISIFOT JOBEPHTEIBHLIE T'PAHHI[BI ITOIPEIIHOCTH Pe3yiIbTaTa H3MEpPeHHsS =+
(AX)Z,

. IpeJCTAaRIIAIOT pPe3ylbTaT H3MEpeHHI B BHIe X = x £ (AX)X , P (P —
I OBEPHTEIIbHAS BEPOSTHOCTB );

° IAroT 3aKIIFOYEHHE O TOMHOCTH JIETaIH 110 3aJaHHOMY pa3sMEpYy.

Ilpumep 1: TIpH MHOTOKpPaTHOM H3MepeHHH JHaMeTpa Bama © 15 hl4d (-0,430)
IIITAHTEHIHPKYIUIEM, IIONYYEHBI clleAyrome pesyibTarel: 15,00, 14,90, 14,85, 14,75, 15,00,
14,90, 14,95, 14,70, 14,95, 14,85, 15,00, 14,60. HeyureHHass cHcTeMaTHUYeCKasl IIOIPEIIHOCTD
pe3yibTaTa M3MEPEHHS, BBI3BaHHAsS OTKIOHEHHEM TEMIIEpATYpPhl Bala OT HOPMAaJIbHOH O, = 2

NOKYMEHT NOANWNCAH JOMAXOM H 3allHCAaTh PE3VIBTAT H3MCPCHHH C

SNEKTPOHHOW MOAMNCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

, TaYCHIC IISMEpHEMGﬁ BEIIIMYIITHBI, MM:
Bnapeneu: [leBayxoea TateAHa AnekcaHapoBHa

14.95+14,70+14,95+14,85+15,00+14,50)/12 =
Nencreutenad: ¢ 20.08.2021 no 20.08.2022



2. CpemgHee KBaIpaTHYHOE OTKIIOHEHHE:

o \/3*"(0*143) +2%(0,047) +2*%(0,01°)+ 0,117 +2*%(0,09°) + 0,16* + 0,36~
11

3. OnpegermM HaTHIHE (OTCYTCTBHE) IIPEAIIONIaracMoro IpoMaxa Xy OT X

[Ipu wicie u3MepeHHH n < 20 M HOPMAJIbHOM PacIIpelelIeHHH Pe3VIIbTaTOB H3MEpPEeHHI

1[erecoo0pas3Ho IMPHMEHITh KpHTepHil PoMaHOBcKoro (pasaen 3). IIpu n=12 momy4daeM Z;
=2.52, COOTBETCTBEHHO Z, IIPH 3TOM BBRIUHCIISIIOT KaK

=~ 0,19 v

7 =/Xa- x//S = 14,86 — 14,50 /0,19 = 2,1, yro MeHbIIIe 2,52, 3HAYHT, 3TO He ITPOMaX.
4. BBIYHCISIOT CPeJHIOI KBaJpaTHUYECKYIO IIOTPEIHOCTh Pe3yIbTaTOB H3MeEPEHHH

CPEIHET O ﬂpHd)METH‘IECI{GTG Sx

Sx =0,19N12=0,057.
5. JloBepHTeIbHBIE T'PAHUIBI CIIYYAHONH IOTPEIIHOCTH pel3yibTaTa H3MEPEHHST + & IpH
IOBEPHTEIILHOH BEPOATHOCTH P HaxXO[HM IT0 (pOopMYyTIe
e =+t S(x), (5)
rJe t — xoaduimeHT CThIOJEHTa, OIpeAeIIeMbIi 110 Ta0m. 3 (pazzen 3).
Ipnu P=0,95 nn=12 nmonyyaeMm t=2,202 u
e=1t*S=2,262%0,057 =0,14 v
g 0,002
= <
S(x) 0,057
IO PEMIHOCTHIO IO CPaBHEHHIO CO CIIYYaHHOM ITOrPEIHOCTHIO MOXKHO ITpeHeOpeub H IPHHSATH,
YTO I'paHHIa ITOTPEITHOCTH pe3ylIbTaTa H3MepeHHI A =¢ .

6. Tak Kaxk OTHOIIIEHHE CHCTEMATHYECKOH

0.8 , TO HEYYTEHHOH

7. IlpeacraBisieM pesyibTaT H3MepeHHS B BHIe X = x + (AX)z , P (P — IOBepHTeIbHas
BEPOSTHOCTD ).

Pesynprar: X =Xcp £ A= 14,86 £ 0,14, 0,95.

9. Pesynberarel HaOMIOAeHHH H BEIUHCIIEHHH 3aHOCATCS B TaOIHITY.

JlaroT 3aKIFOYEHHE O TOMHOCTH JIeTall 110 3aJJaHHOMY pa3sMEpYy.

Tabmmira
XaApPaKTEePHCTHKA paszmMepa Pesyabrarsl | Xcp, | Pesyabtar
0003HaYeHHe | IpeJeJibHbIe | mMpedeJbHBIEC | JONMYCK | HA0IIOAeHHIl | MM H3MepeHHs,
pasMepa OTKJIOHEHHS | pa3 T,mm | Xi, MM Mm
El(a) | E3(ea | Mepbl, MM
15 hl4 0 043 15.,00; 0.430 15,00 14,86 | 14,86 £0,14
14,430
14,90
14,85
14,75
15,00
14,90
14,95
14,70
14,95
14,85
15,00
OOKYMEHT NOAMNUCAH 14,50
ANEKTPOHHOW NOANUCHLIO 14.90
Ceprudukar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: Hebayxoea TaTeAaHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



. Kak Ha3pIBaeTCA OTCUETHOE YCTPOHCTBO IITAHT eHHHCTPYMEHTOB ?

. Kak ycTtpoeH HOHITYC?

. KakoBO HasHaueHHE INTAHT€HIIHPKYIL, ITaHTeHITTYOHHOMEpPa, IITaHr eHpercMaca?

. Kakue Turpl mranreHIipKyiaen Bel 3HaeTe?

. HazoBHTE OCHOBHEBIE YaCTH IITAHT€HHHCTPYMEHTOB.

. JlaiTe XapaKTepHCTHKY METOJA H3MEPEHHS HCIIOIb30BAHHBIM INTAHTEHHHCTPYMEHTOM.

. Kakora MeTpomornueckas XapakTe pHCTHKA HCIIOIbL30BAHHOIO INTAHTeHHHCTPYMEHTa?

. KakoBa nocnegoBareabHOCTE 00palOoTKH Pe3yiIbTaTOB H3MEPEHH S IIITAHTEHIHPKYIIEM C
MHOI'OKPAaTHBIMH HaOIFOIEHH SIMH ?

GO -1 S = W o

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JIABOPATOPHAA PABOTA Ne 3
H3Mepenne JIHHEHHLIX Pa3MepPOB € MOMOIILI0 MHKPOMET PHICCKHX HHCTPYMEHTOB H

00padoTKa H3MepeHHH ¢ MHOTOKPATHBLIMH HAOJII0JeHHA SIMH

Ilens padompr: N3yYeHHE YCTPOHCTBA H IIONYYEHHE HABBIKOB H3MEPEHHS JIMHEHHBIX

PasMEPOB MHKPOMETPHYCCKIIMII HHCTPYMCHTAMI.

3.1. YCTpPORCTBO H HKCILIYATAIIHA MHKPOMET PHYECKHX HHCTPYMEHTOB |9, 10]

K MHKpOMETPHYECKHM H3MEPHTEIBHBIM HHCTPYMEHTAM OTHOCATCS MHKPOMETPbI I
HAapY/KHBIX HM3MEPEHHMI, MHKPOMETPHI I BHYTPEHHHMX H3MEPEHHI, MHKPOMETPHUYECKHE
HYTPOMEPHEI, MHKPOMeTPHYECKHE IITYOHHOMEPHI H CIEI[HAJIbHBIE MHKPOMETPHI (71 H3MePEHHS
TOJIITHHEL TPYO, IIHCTOB H IIP. ).

OTCUYETHOE YCTPOHCTBO MHKPOMETPHUYECKHX HHCTPYMEHT OB

[IpHHIOT AeHCTBHS OTCYETHOI'O YCTPOHCTBA BCEX MHKPOMETPHUYECKHX HHCTPYMEHTOB
OCHOBaH Ha ITpeoOpazoBaHHH VITOIBHBIX IepeMEIleHHH B ITHHEMHBIE ITPH ITOMOIIH BHHTOBOI
rmapel. B 3T0i nmape oceBoe nepeMenieHHe OapadaHa 3 (pHc. 1, a, ©) H BHHTa 5 3a KaKIbIil 000pOT
OapabaHa paBHO IIar'y BHHTA.

Ecm Ha cTtebelb 4, OTHOCHTEIIFHO KOTOPOro Bpalnaercsa 6apadaH, HaHECTH JCIIEHH S Yepes
Ka Kb IIIar, TO ITO ITOJIVUEHHOH INKajle 11 MOXKHO JIETKO OIPENEIIHTE IIeJIOe YHCIO 000pPOTOB
BHHTA 5. JIng Toro, YToOBl YCTAaHOBHTH OO ITPOHIAEHHOIO AelIEHHS, Ha KOHHYECKOM Cpese
OapabaHa 3 HaHeceHa JOIIOJHHTEIbHAS IKana 10, comepxkamas n geneHur. IIosopor Oapadana
Ha OJTHO JIelIeHHe ATOH IIKaJIbl BEI3BIBAET OCEBOE IepeMellleHHE BHHTA Ha //n 4acTh IIIara.

B GOIMBIIMHCTBE CIIYYaeB V MHKPOMETPHUYECKHX HHCTPYMEHTOB YHMCIIO ASIIEHHI Ha Cpese
OGapabana paBHO S0, Torma mmpu t — 0.5 MM IleHa JeJIeHHH HHCTpyMeHTa OyaeT pasHa 0,01 mm. Y
BCEX MHKPOMETPHYECKHX HHCTPYMEHTOB Ha cTeOellb HaHECEHH JIBe MIUIIIHMETPOBBIE IIIKAJIBI, H3
KOTOPBIX OJHA PacIojIoKeHa HaJ ITPOJOIBHOH YepToH cTeOid, a Apyras — Imox yeproi (puc. 1,
B). BepxHsa Imkana cIBHHYTa OTHOCHTEIBRHO HIDKHEH Ha pa3Mep Imara BHHTa, T.e. Ha 0,5 mMm
[lemoe YHCIO MHIDIMMETPOB OTCYHTBIBAETCS II0 OCHOBHOH IIKale (C ITPOHYMEPOBAHHBIMH
INTPHXaMH), a IIONOBHHBI MHJUIHMETPOB - TIIO BCIIOMOraTenbHOH. JlomH JKe IIara
YCTAHABIIMBAIOTCA I10 YHCIY AeleHHH Ha OapabanHe. Otcyer Ha pHC. 1, 6 coorBercTBYeT 13,63
MM.

Y BCeX MHKPOMETPHUYECKIX HHCTPYMEHTOB JJIMHA BHHTA He IIPEBBINAET 25 MM, TaK KakK B

IIPOTHBHOM CJIY4d€ HAKOIUICHHAA OoImMOKa II0 mary MOZKET OKd3dTbCH OolbIlle TOYHOCTH

L=

NOKYMEHT NOOMUCAH
SNEKTPOHHOW NOANUCHIO
CepTudbukat: 12000002A633E3D113AD425FB50002000002A6 IMeeT ckoOy 9 (CM. pHC., a), Ha JIeBOM KOHIIE
Bnapeneu: leb6ayxoea TateaHa AnekcaHgpoeHa

HBAIOIIIaACH HBMEpHTEJILHGﬁ ITOBCPXHOCTBIO. Ha
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ITPpaBOM KOHIIe CKOOBI CMOHTHPOBaHAa MHKPOMETPHYECKAS FOJIOBKA 8, COCTOSIIAS H3 PAAa Y3JIOB
BCIIOMOI'aTEeIbHOr O HaszHayeHHsI. C MHKPOMETPHUYECKOH TI'OIOBKOH 8 CBS3aHBI MHKPOBHHT D,
IJ1ajKasd 4acTh (TTOJBHIKHAS IISITa) KOTOPOrO OKAHUYHBAETCS H3MEPHTEIIbHOH ITOBEPXHOCTBIO, H
TPEI[OTOYHOE YCTPOHCTBO 7, 0OeCIIeUHBAOIIEE ITIOCTOSHCTBO H3MEPHTEIIBHOTO YCHITH AL
CTOIIOPHOE VYCTPOHCTBO 2 CIOYKHT JJI 3aKpelUleHHsS MHKPOBHHTA, KOIJla OTCYET
ITPOH3BOMHUTCS ITOCTIE CHATHS MHKPOMETPa C H3AEIHS, H IS YCTaHOBKH MHKPOMETPa Ha HYIIb.
YCTaHOBKY MHKPOMETPOB € AHAIA30HOM H3MEPEHHH CBBIIIE 25 MM Ha HYJIb IIPOH3BOIST

I10 YCTAHOBOYHBIM I{EIJ]IIﬁpElM

iﬁ?‘?\'ﬁ‘r‘i“r‘*‘rmfﬂ‘r‘ii\"r‘i“

S UARARNNRR m\a\.m, ;‘_‘m

Puc. Mukpomerp: 1 - marka, 2 - CTOIIOPHOE YCTPOHCTBO, 3 -OapabaH: 4 - crebensp, 5 —
MHKPOMETPHYECKHH BHHT, 0 - YCTAaHOBOYHBIN KOJITAYOK, / - TPEI[OTOYHOE YCTPOHCTBO, 8 -

MHKPOMETpPHYECKas F'OJIOBKa, 9- ckoba; 10, 11 - mkams MuKpoMeTpa

MHKpOMETpPBI ISI BHYTPeHHHX H3MEPEHHH INpefHazHa4YeHbl I H3MepPeHHS JHaMeTPOB
OTBEPCTHI, IITHPHHEBI ITa30B H BEIEMOK.

JIima m3MepeHHSI BHYTPeHHHX Pa3sMEpPOB CBBIIIE S50 MM IIPHMEHSIOT MHKPOMETPHYECKHE
HYTPOMEPEI. J[I1s1 YBeIHYEeHH S AHalla30Ha H3MEPEHH S HYTPOMEPOB HCITONB3VIOT VINTHHHTEIIH.

KPGME TOI'o, CYHIECTBYIOT MHKPOMETPBI CIICITHAJIBHOI'O Ha3HAYCHITA.

OOKYMEHT NOANMUCAH '[9, 10]
INEKTPOHHOW NOANMACHIO
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 'pa H}ﬂIEEGﬁ IITPHX 5E1paﬁﬂHE1 COBMAJaeT C
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

HavaJIbHBIH IITPUX OCHOBHOM KAkl 0; 25; 50,
HNencreutened: ¢ 20.08.2021 no 20.08.2022



75 MM B 3aBHCHMOCTH OT JHaIla30Ha H3MEPEHHH BHJIEH ITOTHOCTBIO. ECIM yKa3zaHHEIE INTPHXH
HE COBIAJAIOT, TO MHKPOMETP TpeOyercs MEPEHACTPOHTh. [l 3TOro y MHKPOMETpa C
JTHaIa3oHoM H3MepeHH (0-25) MM Bpal[aroT MHKPOBHHT 3a TPEMIOTKY, JOBOIS H3MEPHTEIILHEBIE
IDIOCKOCTH IISTKH H MHKPOBHHTA JO COIIPHKOCHOBEHHS, H B TAaKOM IIOJIOKEHHH CTOIIOPST
MHKPOBHHT. EcCiIH Xe HeEOOXOAHMMO YVCTAaHOBHTH MHKPOBHHT C JHAIIa30HOM H3MEpPeHHH OOIIbIIE
25 MM, TO MEKIY H3MEePHTEIbHBIMH ITOBEPXHOCTSIMH ITITKH M MHKPOBHHTA 32 KHMAIOT (TaKXKe
IIPH ITOMOITH TPEIIOTKH ) COOTBETCTBYIOILIHI YCTaHOBOYHEIH KaIIMOP HIIH KOHIIEBYIO MEpY.

JlaIbHEHINIasd HACTPOHKAa MHKPOBHHTOB  OCVIIECTBIISIETCS  CIEAVIOIIHM  OOpa3oM.
[ToBopaunBasi ycTaHOBOYHBIH KoJorayokK 6 (cM. pHc. 15, a) He Oonee 4yeM Ha ITONI-000pOTa,
ocBOOOXKHar0T OapabaH. /{11 aToro 6apabdaH CABHIArOT BAOJb CTEOIISI 10 ITOSBIEHHS IIEITYKa.

bapaGaH MOBOpayHBarOT IO COBMEIIEHHS €ro HYIEBOIO INTPHXAa C IIPOJOIBHBIM
OTCYETHBIM INTPHXOM. [locie 3Ttoro, npuaepxmBas OapabaH, 3aKPEIUISIOT €0 YCTaHOBOYHBIM
KOJIIIAYKOM.

Ilepenq HavaaIoM H3MepPeHHH PACCTOSHHE MEXIAY H3MePHTEIIPHBIMH ITOBEPXHOCTSIMI
YCTAHABIIMBAIOT TaK, YTOOBI OHO OBLIO OONIBINE H3MEPSEMOH BEIHYHHEL Y CTAHOBKY CIIEAVET
BECTH TIYTeM BpameHud Oapab®aHa B TY IIH JAPYIYIO CTOPOHY, He 3a0BIB OT CTOIIOPHUTH
MHKPOBHHT. B IpoTHBHOM ciyyae OapabaH IIPOBEPHETCSA, M HACTPOIKa MHKpOMeTpa OVaeT
HapyIIEHA.

[Ipn wH3MEpEHHMH MHKPOMETP OCTOPOKHO VCTAHABIMBAIOT Ha M3JEIHE M, Bparas
MHKPOBHHT 3a TPEIOTKY, 3aKHMAIOT H3Iee MEXKIY H3MEPHTEIbHBIMH ITOBepXHOCTAMH. [locne
TOI'0 KaK TPEINOTKA IIPEKPATHT ITPOBOPAYHBATHCS, CHIMAIOT ITOKA3aHH .

3aoarHue:

. C IOMOINBI MHKpPOMeTpa H3MEPHThL 3aJlaHHEIH ITPEIlojlaBaTelIeM pa3Mep AeTallH
H3MEPHTh 3aJaHHBIN IIperofaBaTelleM pa3sMep JeTalH HEeCKOIbKO pa3 (10 YKa3aHHIO
IpernoJaBaTesIsl, Pe3ylbTaThl 3aIIHCcaTh B TaOIIHITY.

. BBIOIOTHHTh OOpaOOTKY MHOTOKPAaTHEIX H3MEPEHHH CHEIAHHBIX C ITOMOIIBIO
MHKPOMETPa H JaTh 3aKIIFOUYEHHE O TOJHOCTH JSTaIH.

Qbopyodosarue U Mamepuabsl.

Muxpomerp rimagkui MK25-1, muxpomerp rmagkui MK50-2, o0beKT H3MeEPEHHS H €ro
yepTEXK (BRITAET MPEIIofaBaTelh).
3.3. llopagok BbmoTHEHH S pA0OThHI

® I/IB}’"LIE]IOT HHCTPYKIIHIO  IIO  TEXHHKE 0e30ITaCHOCTH IIPH  BBIOIOJIHEHHH

OOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: LleBayxoea Tateana AnexkcaHapoBHa A3dHHEM Ha HEM 3a/laHHOI'O PasMeEpa.
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e  BriOuparor HeoOXOIHMBIH MHKPOMETP.

e  HsmepsroT 3amgaHHBIH pa3Mep (CM. pa3zell 3) ¢ YHcIIOM HaOIIOAeHHI N bomb e 4.
Pe3ynbTaThl HAOMIOAEHHI A X [, 3aHOCAT B TaOmMHIy (cM. TaOIHITY Jajee).

e JcxmoyaroT H3BECTHBIE CHCTEMATHYECKHE IIOCPEIHOCTH M3 Pe3VIIbTaTOB
HaOIIIOIeHHI

®  BBEUHCIIOT CPeJHEE apH()METHUYECKOE 3HAYEHHE X H3MEPSeMOH BEIIHYHHEL H3 1
eIUHIYHBIX PE3YIIBTATOB HAOIIOIEHHH X |,

®  BBUHCISIOT CPEIHIOK KBaAPaTHYECKYIO ITOIPEIHOCTh eIHHHYHBIX H3MEPEHHI B
PSIIY H3MEPEeHHI S

®  HCKIIOYAIOT ITPOMaxXH (IpyOble ITOrPEITHOCTH H3MEPEHHH ),

®  BBUHNCISIOT CPEIHIOI KBaApPaTHUYECKYIO ITOTPEIIHOCTh PE3VIIbTAaTOB H3MEPEHHII
CPEIHETO apH(PMETHIECKOTO SX ;

®  IIPOBEPSIOT THIIOTE3Y O TOM, YTO PE3VIILTATHI M3MEPEHHI PacIpelelssroTCsa 10
HOPMAaJIbHOMY 3aKOHY,

®  BBMUHCISIOT JOBEPHUTEIBHBIE T'PAHHIBI CIYYAHHOH IIOTPEITHOCTH Ppe3yibTaTa
H3MEPEHH *£ &,

®  -BBRIUHCIIIFOT JOBEPHTENBHEIE TPAHHIBI HE HCKIIOUEHHOH CHCTEMAaTHYEeCKOI
IIOrPEITHOCTH Pe3yibTaTa H3MEPEHHS + O,

®  BBUHCISIOT JOBEPHTEIBPHBIE T'PAHMIIBI ITOTPEIIHOCTH PEe3yiIbTaTa HM3MEPEHHT =+
(AX)Z,

® TIIPeACTAaBISIFOT pe3ylbTal HM3MepeHHSI B BHAe X = x £ (AX)X , P (P —
IOBEPHTEIIbHASI BEPOSITHOCTB ),

o AAIOT 3aKJIIOUCHHE O I'OJHOCTH ACTAlIH ITO 3aJdHHOMY Pa3MCEPYV.

3.3. OOpabGorka pe3yIbTaTOB H3MEPEHHSA MHKPOMETPOM C MHOINOKpPaTHbLIMH
HAOJIIOAeHHUAMH

M3MmepeHHe MHKPOMETPOM TIPOM3BOAUTCS C ILENIBIO OIPEIeIIeHHS IeHCTBHTEIHLHOIO
3HAYEHHS H3MePSIeMOH BEIHYHHEL Bceskoe H3MepeHHE COIMPOBOKIACTCSA IMOTPEITHOCTSIMH. {11
ITOBBIIIIEHH S TOYHOCTH H3MEPEHHUI ITPOBOIST HECKOIBKO HAOIIOMEHII IIPH H3MEPEHIH.

[IpH cratnyeckon oOpaboTKe Pe3yIbTaTOB I'PYINILI HAOIIOAEHHI, PYKOBOICTBYSICH

['OCT 8.207-76 (pazmen 3). IIpsmble H3MepeHHS ¢ MHOIOKPaTHBIMH HaOIFOEHHSIMH.

Mamramer “i%’ﬁﬁéﬁr RORAeAn T rrafmrawaredt  BRITIONHSAIOT CIIEAVIOIHE OIEPAIHH COIJIACHO

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: = 12000002A633E3D113AD4 25FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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® HCKJIIOHYAIOT H3BCCTHBIC CHCICMATHHUCCKHE IIOI'PCHIHOCTH H3  PE3VYIIBTATOB

HaOIIIOIeHHI

¢  JCKIIIOYAIOT IIPOMAXH, BOSHHKIIHE B Pe3yIIbTaTe IPyObIX ITOTPEIHOCTEH,

®  IIPOBEPSIOT THIIOTE3Y O TOM, YTO Pe3YIbTAaThl HAOMIOAEHNH PaCIIpPeJeIstOTCs 110
HOPMAaJIbHOMY 3aKOHY,

¢  BBUHCISIOT JOBEPHTENbHBIE TI'PAHMIIBI CIIYVYAHHOH IIOIPEINHOCTH Pe3yiIbTaTa

H3MCEPCHILA,

® - BBIHHCIIIOT JOBCPHTCIIBHBIC I'PAHIIIBI HE}”ITEI—]]—IGﬁ CHCTeMaTHYEeCKOH IIO

I'PEIIHOCTH PE3VIIbTATa H3IMCPCHILA,

®  BBIUHCISIOT JOBEPHTENBHEIE IPAHHIIBI ITIOTPEITHOCTH PE3YIIbTAaTa H3MEPEHH S
IIpumep: IIpH MHOTOKPAaTHOM H3MEPEHHH AHaMeTpa Banuka ¢ 15-0,027 MHKPOMETPOM,
IIOTYYeHBI  CHeAyromMe pe3ynbTaThl:  5*15,00, 5%1498, 14,95, 15.,01. HeyureHHad
CHCTEMAaTHYeCKas IO PEITHOCTE PE3YIIbTaTa H3MEPEHH L, BEI3BAHHAS OTKIIOHEHHEM TEMIIEPaT VPhI
BaJla OT HOpMalIbHOH 0, = 2 MKM. Ornpeaenurs(, SBIISIETCS I Pe3yIbTaT IIPOMAaXoM, H 3aIlCcaTh
PE3VILTAT H3MEPEHHH C JIOBEPHTEILHAS BEPOSTHOCTRIO P = 0, 95.

1. Brruucmim CPCIHCC ﬂpH(l)METH‘IEGI{GE SHAUYCHHC IIBMEP}IEMﬂﬁ BSIIHYHHBI, MM

- 5*I5+5%14,98 +14,95+ 15,01

X ~ 14,988 n.
12

2. CpemHee KBaApaTHYHOE OTKIIOHEHHE PE3YIIbTATOB HAOIOAEHHI:

5%(0,012%) + 5%(0,008°) + 0,038 +0,022°
11

Sx= = 0,054 v

3. Ilpu yncne usMepeHH n < 20 1 HOPMaIbHOM pPacIIpeIe/IeHHH Pe3YIIbTaTOB H3MEPEHHI
1[e1ecoo0pasHO MPHMEeHITh KpHTepHii PomaHoBCcKoro (pa3zgen 3). [Ipn n=13 nmomyyaeMm z; =2,52,
COOTBETCTBEHHO Z:

Z=/Xg-x//S =14,95 —14,988/0, 054 =0,038/ 0, 054 = 0, 703, yTo MeHbIIIe 2,52, 3HAUHT,
5TO HE IPOMax.

X=14,95—He rmpoMax, CIeI0BATEIRHO I1. 4. pa3aeiia 3 BEOIOIHATh He HYKHO

5. BBHIUWNCINM CpPEIHIO0 KBaJPaTHUYECKYIO IIOIPEIIHOCTh PE3VIIFTATOB H3MEPEHHH
0,054

Ji1

0. JloBepHTENbHEIE T'PAaHHIBI CIYYaHHOH IOIPEIIHOCTH pe3yibTara H3MEPeHHSI + & IIpH

CPEMHETO apH(PMETHYECKOTO S- = = 0,016 v

JIOBEPHTEIILHOHN BEPOATHOCTH P HaXoAuM I10 hopmylie (pa3gern 3)

AOKYMEHT NoanncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

| -
Bnapeneu: LWebayxoea TatbaHa AnekcaHgopoBHa LIeMBIH 110 Ta0IlL. 3 (pElB,[[E:JI 3)-
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e=1t*S=2262%0.016=0,036 M. 0,002
6 0,002

7. Taxk Kak OTHOIIEHHE 7

S(x) 0,036

ITIOI'PEIIHOCTBIO 11O CPABHEHHIO CO GH}”IHIUIHDﬁ ITOI'pCHHOCThIO MO KHO HpE:HE:ﬁpE‘]L H ITPHHATS,

{:098 ., TO HE}”ITEHHGﬁ CHCTeMaTHYECKOH

YTO I'PaHHI[A TTIOTPEINHOCTH pe3yIbTaTa H3MePEHHA A = ¢ .
8. IlpencraBmsgeM pe3yibTaT * H3MepeHHS B BHIe X = x + (AX)z , P (P — JOBepHTeIbHaAd

BehOSTHOCTB).
Pesynprar: X = Xcp £ A= 14,988 £0,036 = 14,99 £0,04, 0,95.
O PesyibTarel HAOMIOAEHHH H BRIYHCIIEHHH 3aHOCATCS B TaOJIHITY.

Ta0Ommia

XapakTepucTHKA pasMepa PesyabTarsl | Xcp, PesyabTar

0003HAYCHHE npeac/JibHbIE npeacjibHbie | JONMYCK Hﬂﬁﬂlﬂﬂﬂﬂﬂﬁ MM H3MEDPEHH A,

pasmepa OTKJIOHEHHA | pa3s T,mm | Xi, MM Mm

El(a) | E3(ea | Mepbl, MM

0 15-0,027 0 : O 15-0,027 0,027 15,00 14,988 | 14,988  +
0,027 0,036

14,98
14,98
14,95
15,00
14,98
14,98
15,00
15,00
15,01

3aKIIFOYeHHE O TOQHOCTH JeTalH

KoHTpoJ/IbHBIE BONIPOCHI
1. Kakme BHABI MHKPOMETPHYECKHX HHCTPYMEHTOR BhI 3HaeTe?
2. Ha yeM OCHOBaH IIPHHIUIT AeHCTBHA MUKPOMETPHYECKHX HHCTPYMEHTOB?

3. CKOIBKO OTCYETHBIX IIKaJl HMEIOT MIIKPOMCTPHYCCKHC HHCTPYMCHIBL H KAdKOBO HX

_— T T TST T T ._.n

[IOKYMEHT NOAMNWUCAH
SNEKTPOHHOM NOOMUCKIO
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 H3MEPEHHA  JIA  PasHBIX  THIIOPA3MEPOB
Bnapeneu: lebayxoea TateAHa AnekcaHgpoBHa
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5. KakoBa IocnegoBaTelbHOCTE M OCOOEHHOCTH OOpalOTKH pe3yIbTaTOB H3MEPEHHS

MIKPOMCTPOM € MHOI' OKPAaTHBIMI HaOJIFO JcHH SIMH

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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JIABOPATOPHAZA PAGOTA Ne 4.

HccaenoBanne J1a00opaTopHBIX BECOB: onpeae/ieHHE TOYHOCTH H MeCTa PaciosioKeHns
B3BeIlIHBAEMOI0 MpeaMeTa

I{ens padbomer: 1107Ty4YeHHE IIPAKTHYECKHX HABBIKOB ITOBEPKH BecoB BJIT3-300.
4.1. O01He MoJ/10KeHNA
Hacrosmass mnaGoparopHas padora pacipocTpaHsaeTcs Ha BeCH Tab0opaTOpHEIE BBICOKOI'O Kilacca
ToyHocTH MoaHdukanmu BJITD mnpomsBomctBa @DOI'YII  «CaHKT-l1leTepOyprekmii - 3aBOJ
«['ocMeTp» M yCTaHABIMBAeT METOAHKY HX IIEPBHYHOH H IIEPHOAHYECKOH ITOBEPOK. BecChl
noikHBL cooTBeTcTBOBaTh 1'OCT 24104-2001 «Becwkr mabGoparopHble. OOIIHE TEXHHYECKHE
TpeboBaHms» H TY 4274-002-00226394-2001/MeXI1oBepOYHbIH HHTEpBAI — 1 TOZI.

4.2. Onepanun M CpeICTBA MOBEPKH
[Ipn 1mpoBedecHHM TIIepBHYHOH H TEPHOSHYECKOIN IIOBEPOK TONMKHBI OBITh BBITIOTTHEHEI

CIICAVYIOLIHE OIICPallHIl H ITPHMCHCHDBI CPEACTBA HBMEI)EHIIﬁ C XaPaKTCPHCTHKAMII, YKa3dHHbBIMIH B

Tabmuie 1.
Tabmma 1
OrnepalliMH 1 CpeACcTBa H3MEPEHHI
O0a3aTeJIbHOCTD
npoBeaeHHe
Cpeacrea nmoBepku,
HaumeHoBaHHe HoMmep nmyHKTA onepanuu npu
HX TeXHH4YeCKHe .
orepanuu MeToaHKH MOBEPKH NePBHYHOH H
XapaKTepHCTHKH -
nepHoAHYeCKOH
noBepKe
| BHelHm ocMoTp 5.1 na
2. Onpﬂﬁﬂﬁa}me 5.2 na
3 OrpeneneHue 5.3 ['mupu 20, 500 T,
IO PEIITHOCTH BECOB Habop (1r-5 kT)
Ki1acca F2 mo ' OCT
7328-2001
3.1 OmpeneneHue
ITOr PEIMHOCTH BECOB
3.1 OmnpeneneHne 5.3.1 HommiHanpHast Macca | Ja
TIOrPEIITHOCTH BECOB THPh BEIOHPAeTCA IO
TabmIe 3
3.2 OmnpeneneHue 532 HomiiHanpHas Macca | Ia
CPeIHETO THPb BBIOHPAETCA IO
KBaIPaTHYECKOIO TabimIE 3
OTKJIOHEHHST
TIOKa3aHHI BECOB

lpumeuanue: CpeCTBa IIOBEPKH, HA KOTOPHIE JaHa CCHUIKA B Ta0muIle 1, MOryT OBITh 3aMEHEHBI
AHAJIOTHYHBIMH, OOECIIEUHBAIOIIUMH TPeOYeEMYIO TOYHOCTh M IIPENENbl M3MEpeHHH. [Ipemens
IOITYCKAEMBIX 3HAYEHMI METPOIIOTHYECKNX XAPAKTEPHCTHK BECOB IIPUBEICHEI B Ta0IHIIE 2.
Tabmmia 2

3HAYEHH S METPOJIOTHYECKHX XapaKTEePHCTHK

IIpenennl JomycKaeMbIX
3HAYEeHHH MOrPeIlHOCTH BECOB,
IOTD - OO N HTepBaJIbI r

~ NOKYMEHT NOANM1CAH MINABaAHUA npu

ANEKTPOHHOW MOAMUCHIO y
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 NEPBITAHON | B SKRCILTyaTanun

Bnageneu; lLlebayxoea TateAHa AnekcaHapoBHa ﬂﬂEEpRe
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4.3. YCJI0BHSA MMOBEPKH

[Ipu mmpoBeeHHH TTOBEPKH JOIKHEI OBITH COOIIFOJAEHEI CIIEAYIOIIHE YCIIOBH S

- TEMITepaTypa OKpYy KaroIero Bo3mayxa (20 £5)° C;

- I3MEHEHHE TEMIIEPAT VPRI B ITOMEIINEHHH B TeUeHHE | yaca He JOIKHO ITpeBhImars 2° C,

- OTHOCHTEJIbHAS BIAaKHOCTh Bo3ayxa oT 30 mo 80 %.

Becwsl He JOMKHEI YCTAaHABIMBATHECSA BOIMH3H OTOIMTEIBHBIX CHCTEM H OKOH, HE 3aIl[HINEHHBIX
TEIIOH3OIISIHEH.

4. 4. lloaroroBka K moBepkKe

1. I[IpH MOArOTOBKE K IIPOBEAEHHIO ITIOBEPKH JTIOIKHEI OBITH BBITIOIHEHEI CIIEIVIOIIHE OIIEPAIIHH

- BpeMS BBIJIEPKKH PACIIaKOBAHHLEIX BECOB B J1a0OpaTOPHOM IIOMEIEHHH IIepe]] HadaloM
ITOBEPKH JOJKHO OBITH HE MeHee 12 4acos,

- TIepe] IIPOBEIEHHEM ITOBEPKH BECHI JOJIKHBI OBITh YCTAHOBIIEHEI 110 YPOBHIO,

- TIepel IIPOBEJcHHEM ITOBEPKH BECHl JOIKHBI OBITh BKIIFOUEHBI B CETh M BEIJIEPKAHEI BO
BKIIFOUEHHOM COCTOSIHHH B TeucHHE 30 MHHYVT.

4.5. IIpoBenenne noBepKkH

1. BHemHmi ocMoT1p

1.1 Ilpn BHelmmHeM oOCMOTpPEe HOMAKHO OBITH YCTAHOBIIEHO COOTBETCTBHE BECOB CIEIYIOII[HM
TpeOOBaAHISIM:

- OTCYTCTBHE BHIHMEIX ITOBPEXIEHIH COOPOYHEIX €AHHHI] BECORB,

- HAIIMYHE MapKHPOBKHU M KOMIUIEKT VEOIIHX H3EIII COITITAaCHO KOMIUIEKTY ITOCTABKH.

2. OnrpoboBaHue

2.1. Ilocme mmporpeBa B TeueHHe 30 MHHYT BECHI IIPHBOISITCS B padoyee COCTOSHIIE.
M3o0paxeHne 1iH}p Ha HHAHNKATOPE JOJDKHO OBITH YETKIM.

2.2. KaimOpoBka BeCOB JOMKHA OBITH BBOIOIIHEHA B COOTBETCTBHH C TPeOOBAHMSIMH
«PykoBoacTBa 1o sKcInTyaTarni» Ha Beckl (JIABOPATOPHAS PABOTA 1).

3. OnpegeneHHe METPOIOTHYECKHX XapaKTe pHCTHK

3.1. OmpeneneHue MOrPeHOCTH BECOB

3.1.1 IlorpemmMocTs BECOB OIPEMEIIOT IIPH IIEHTPATBHO-CHMMETPHYHOM HArpyKEeHHH H
PasrpPyKEHUH BECOB THPSMH, PABHOMEPHO PACIIPEAEIIEHHEIMH BO BCEM JHAIIa30HE B3BEIIIHBAHH AL
pKirouast HMIIB, HIIB, HoMHHambHBIE 3HAUEHHS MAacChl KOTOPBIX VKa3aHBI B Ta0IHIlE 2, B TAKOH
IIOCIIEIOBATEILHOCTH:

a) YCTaHOBHTH HYJIEBEIE ITOKa3aHHI BecoB, HakaB KiaBHIny TAPA;

0) ITOMECTHTh THPIO (THPH) B IIEHTP YaIlIKH BECOB,;

B) CHSTH ITOKa3aHHS BECOB ITOCIE HX YCTaHOBIEHHUL,

I') CHSATh THPIO (THPH) C YaIlIKH, JOKIaThCs YCTAaHOBJIEHHS ITOKA3aHHI,

1) BBITIOIHHTE OITEPAIlHH I10 II. IT. a) —I') JIJIS CIeIYIOIHX HarPy30K.

Kpome Toro, ImorpermHocTs BECOB OMPEHENSIOT ITPH OJHOKPAaTHOM HarpPyKeHHH I[EHTPa KaKIOH
YeTBEPTH YalllKH BECOB, KaK IOKa3aHO Ha PHCYHKe, THpeH (THpsMH He Oojlee JBYX) MacCOH
om3koil K 1/3 3Hauennsa HIIB, mpH HcIIonb30BaHHH HECKOIBKHX THPh THPH YCTaHABIHMBAIOTCS

OJIHA Ha APYTVIO.
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PucyHok 3.1. PacrionoxeHue MeCT H3MEPEHH S BECA.

3.1.2. IlorpenmHocTh BECOB ITPH KaKJIO0M 1-M H3MepeHHH (Al ) oIpeJelIsItoT 110 (POPMYIIE:
A1 =Li—mi, (1)

rjae Li — i - € TTOKa3aHHE BECOB, M — JEHCTBHTEIILHOE 3HAUYEHHE MAaCChl THPb, ITOMEINAEMBIX Ha
YaIIIKy BECOB; 1 - IIOPSIKOBEIH HOMEDP H3MEPEHHSL.
5.3.1.3. IlorpemHOCTs BecOB NpPH KaKIOM 1-M H3MEPEHHH He JIOJKHA ITPEeBBIIIAThL ITPe/eiIOB
JIOITYCKAEMOH ITOrPEINHOCTH B HHTEPBRAIaX B3BEIIMBAHNS, VKa3aHHBIX B
Tadmmie 2.
MDopmMa IIPOTOKOJIA OIPEAEIIEHN IIOTPEIIHOCTH BECOB IIPHBEACHA B ITPHIIOKEHHE A.
3.2. OnpegeneHue CpeJHEro KBaJpaTHYeCKOro OTKIIOHEHH ITOKa3aHIT BECOB
3.2.1. CpenHee kBagpaTHueckoe oTkKIoHeHHe (CKO) IokazaHHiI BeCOB OINPeJelIsTIOT THPSIMH,
HOMMHAILHOE 3HAYEHHE MAaCChl KOT OPBIX YKa3aHO B TaOIHIlEe 3, B TAKOH IIOCIIeJ0BATEIbHOCTH:
— YCTAHABIIMBAOT HYJIEBEIE ITOKA3aHI I BECOB HaXKaTHeM Kinapum TAPA;
— ITOMEINAIOT THPIO (THPH) B I[EHTP YaIlIKH BECOB;
— IIOCIIE TIOSIBIIEHUS CHMBOJIA eHHHUIIBI H3MEPEHUS CHHMAIOT TIEPBOE ITOKA3aHIE BECOB L p1;
— CHHMAIOT THPIO (THPH) C YaIlIKH BECOB,
— BHOBB ITOMEINAIOT THPIO (THPH) B LIEHTP YallIKH BECOB,
— ITOCIIE ITOSIBIIEHNS CHMBOJIA €ANHHUIIBI H3MEPEHNS CHIMAIOT BTOPOE ITOKA3aHIE BECOB Lip2;
— OIepalfiH ITOBTOPSIOT IO ITOTYYEHH S ITATH ITOKa3aHII BECOB.
BeruncrsroT HanGoJIBIIYIO Pa3HOCTh MeXKIY ITOKa3aHHSIMH BECOB:

Al=L pmax L P omin (2)
TIE L pmax ?L p min — HANOOIBINIEE H HAUMEHBIIIEE TTOKA3aHNS BECOB.
Breruicisror CKO rmokasaHIi BECOB:
2.326

3.2.2. CpemHee KBaJpaTHYECKOE OTKIOHEHHE II0OKa3aHHH BeCOB HE JODKHO IIPEBBIIATH
3HAYECHHH, ITPHBEAEHHEIX B TaOIHIIE 2.

3.2.3. ®opma mnporokona omnpeaeneHusa CKO npueeieHa B IIPHIIOXKEHHH b.

4.6. OgopmiieHne pe3yJIbTATOB MOBEPKH

[TommoxuTeIbHEIE PE3YIILTATHI IIOBEPKH JOIKHEI O()OPMIIITECS:

- TIpH BBIIIYCKE H3 TIIPOH3BOACTBA — 3allChI0 B «PYKOBOJACTBE IIO SKCIUIyaTal[HH),
VI OCTOBEPEHHOH ITOBEPHTEIIEM,

0 2 [IOKYMEHT MNOAOMNWCAH
SNEKTPOHHOW NOANUCLIO
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- TIOCIIE PEMOHTA M IIPH IIEPHOMHYECKOI ITOBEpPKE — BHIJAuUeil CBHAETEILCTBA O ITOBEPKE ITO
popMe, ycraHoBneHHOH mpaBuiaamu [IP  50.2.006-94 «lloBepka cCpelcTB H3MEPeHHH.

OpraHH3aiHs 1 IMOPSIOK ITPOBEIEHHSY .
B CBHIETEIBECTBE O IOBEpPKE VYKas3blBalOoT 3HaueHHe CKO, HaumbOomnpime 1o adCOIIOTHOH

BEJIHYHHE 3HAYECHH S ITOIPEIHOCTH BECOB B HHTEPBaJIaX B3BEIIMBAHH 5.
B ciaydae oTpHIIaTEIIbHBIX PE3VIIBTATOB BeChl K BBIIIYCKY H IIPHMEHEHHIO HE JOIIYCKAIOTCS, H
BBEIJIAETCS H3BEIIEHHE O HEINPHIOJHOCTH BECOB B COOTBETCTBHH ¢ IIP 50.2.006-94. BrimanHoe
paHee CBHAETEILCTBO JOMKHO OBITh AaHHYIIHPOBAHO.
JaoaHue:

® H3VYHTH METOJHKY ITOBEPKH H ITPOH3BECTH ITOBEPKY BECOB,

e O(OPMHTH PE3YIILTATHI ITIOBEPKH ITPOTOKOIIOM.
Qobopyoosanue 1 manmepuabsl.

BrIicOKOTOUYHEBIE Tab0OpaTOpHEIE BECEL. HA0OP THPE IS KaHOPOBKH H ITOBEPKH BECOB.
I opaook eévinonreHua padomot
I. C TIIOMOIIBKO VPOBHS  OIPEICIHTL TOPH30HTAIBHOCTH  PACIIOIOMKEHIS
H3MEPHTEIIBHOIO CTOJIA.
2.  BKIOYHTE BeCHI ITOAOXKAATh, KOI/la MTOKAa3aHHI YCTAaHOBATCSA H eCIIH HeOOXOMHMO
OOHYIIHNTH ITOKA3aHI L.
3.  IIpomsBecTH H3MepPEHHS Beca THPeK B Pa3sHBIX MeCTaX H3MePHTEIbHOr O cTomna (1o
pHC. 3.1) ITOMOIIBIO THPEK.
4.  IlpomsBecTH pacyETHI ITOKA3aTelIeH KaueCcTBA H3MEPEHHI.
5.  Crenarb BEIBOEI IT0 PE3YIIbTAaTaM HCITBITAHIIL.
Konmponstsie 6onpocot
1. UTo Takoe 1moeepKa M YeM OHA OTJIMYAETCS OT KalOPOBKH BECOB?
2. Kakue BHIBI ITOBEPOK BEI 3HAETE?
3. Kakora 1mociueJoBaTEIbHOCTE OIIEPALHH ITOBEPKH !
4. Yrto takoe HMIIB u HIIB?
5. KakoBa 1ocieoBaTenbHOCTS ITOATOTOBKH K ITOBEPKE?
0. KakoBO BpeM4 BBIZIEPKKH PacCIlaKOBAaHHLIX BECOB B J1a00OPaTOPHOM ITOMEIIEHHH
Iepes HauyaIoM ITOBEPKH?
7. Uto Takoe cpegHee KBagpaTHYecKoe oTKIoHeHHe (CKO) moka3aHHii BeCOB?
8. Kaxnm obGpaszoM ompefensgercs cpefHee KBaJpaTHUeCKOe OTKIIOHEHHE ITOKa3aHHH BECOB?
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JIabopaTopHasi padora Ne5.
OcBoeHHEe MeTOJHKH NOBEPKH JIA00PATOPHBLIX BECOB
1 Ilesn padoThI: BRIIOITHATE IIOBEPKY BECOB, CAEIATh BHIBOJ 00 HX IIPHT OJHOCTH
JUIST H3MEPEHHI.
3 IIpudopmsl
3.1 IloBepsiemble cpeacTBa: Bechl IIaT(opMeHHBIe NepeaABHkHEIe BCII-2/0.5-1
3.2 Cpeacrea mosepku: HaGop rups M1 1o 'OCT 7328
3.3 MeTpoJiornyeckne XapaKTepUCTHKH CPEIACTB MOBEPKH H MOBEPHAEMOTo
cpeacTBa
Onpedemm:e OCHOGHbBIE MenipojioZidecKilie XapdxKmepucmiukKii vio HOpMdmniiicHOo-
MexHu4eckoli 0OKyMeHmaijiiil Ha npubopsl 1l Ha camux npubopax il 3anectine 6
maonuyy 9.
TaGmina 9 - MerponormyeckHe XapakTepHCTHKH CPEJICTB IIOBEPKH H ITOBEPSEMOTO
CPENCTBA

XapakTepHuCcTHKA Bechr Habop rups

HwmIIB (HamMeHb I ITpe- 3HaUEHIS MEPBI
Je71 B3BEIIIHBAHHS), T

HIIB (HaunOonbIIHii Ipeien
B3BENIMBAHHSI), T

[{leHa ITIOBEpOYHOrO Jele-
HH €,

[Ipegen gomyckaeMOH I10-

TPEIMHOCTH Max 1, T

Kiacc TOUHOCTH

4 HopMaTHBHO-TEXHHYECKAA JOKYMEHTAI[HA:

4.1 T'OCT 29329-92. Bechl I cTaTHYECKOr' O B3BeIMBaHHA. OO0IIe TEXHHYECKHE
TpeOOBaHH L.

4.2 T'OCT 8.453-82. BecHl IJ1s CTaTHYECKOI'0 B3BeIIIMBAHH . MeTOIBI H CpeACTBa
TTOBEPKI.

4.3 PyKOBOJCTBO IO 3KCILTyaTallHH BecoB (P3)

S Yci10BHA NMOBEPKH H MOATOTOBKA K HEH

5.1YcimoBHs MOBEPKH JONKHBI COOTBETCTBOBATE YCTAHOBJIEHHEIM B I OCT 29329 mpu
OTCYTCTBHH aTMOC(EPHBIX OCaJKOB H CKOPOCTH BeTpa He Oojiee 5 M/C.

5.2 DrneKTpoMeXaHHYECKHE BECHI JOMKHEBI OBITH BRIAEPKAHEI IIPH 3aJJaHHOH TeMIIEPATVpe
B cooTBeTCcTBHH ¢ 'OCT 8.453.

Onpedeniime ycaoausa 6 ayoumopiil i1 coeaiine bl800 0 803MONCHOCHIL 1P 0BEOeHLs
noeepkii gecoe € oannvix yenoeusx (I'OCT 29329 n.2.8.1). Iloo2omoevsme eecwvl k npoeedeniiio
noeepxii ¢ coomeaenmcmaur ¢ I OCT 8.453 n.2.

6 1lopsAaoK BHIIOJTHEHHA IMOBEPKH

6.1 BHenmHui ocMOTP

6.1.1 IIpu BHelHeM ocMOTpe cOOpPaHHEBIX BECOB JOIKHO OBIThH YCTAaHOBJIEHO HAJIH-

yre OCHOBHBEIX 0003HaueHil o ['OCT 29329,

Ompasume e npomoxone coonmeenicmaeite egecoe mpeboeanisam 1'OCT 29329

n2l121
6.1.2 OcHOBHBIE 0003HAYEHHS JOIKHBI OBITH YETKHMH, XOPOIIO BHAHUMBIMI H
IOJIKHEI OBITH BBEIOTIOIMHEHBI HA TaOIMMUKeE, IIOCTOSHHO 3aKPEIUIEHHONH Ha Becax, HIIH

HETTOEMe ITOCTREHHO HA RECAY

AJOKYMEHT NoArnncAH | o . .
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gecoes.

6.2 OnpoGoBaHue
[IpH orpoboBaHHH COOpPaHHBIX BECOB IIPOBEPSIOT B3aHMOICHCTBHE HX YaCTEMH,

YCTPOHCTB TapHPOBAHMSL, aIlIapaTypPhl YIIPABIeHN S, H3MEPEHHS H HHAHKAIHH. BeCkI ¢

PasIMYHBIMH peXKHMaMH PaOOoTEl OITPOOYIOT IIPH BCEX PEXINMAX.
Ompaszume € nponiokoae pabonocnocobHocHb Op2aHoe YVAPAGIeHis, annapanypsl

LUHOUKALULL U PedCLUMO8 pabonisl, 3anonniie mabmauyy 10.
Tabmmira 10 — PaGorocmocoOHOCTE OPraHoB YIIPaBIEHHS, alllapaTyphl HHIAHKAINH H Pe-
’KHMOB PadOTEI

No m3me- HanmMmeHoOBaHHEe PabotocriocoOHOCTE
pEHI (pad/ He pab.)
1 Kuaormxa BKJI/TAPA
2 KHorxa @
3 Kuormxa BBIKJI
2 Jucroien
5 PeximM yCTaHOBOK
6 ABTOMAaTHYECKOEe OTKIIIFOUEHHE
7 Br160p e qHHHIL H3MepPeHHS (TpaMMBI,
YVHI[HH, KapaThl)
8 CYETHBIH PEXXHM PaOOTEI
9 PexnM TapHpOBaHHSA

6.3 OnpeaesieHHe MeTPOJIOrHYECKHX IAPAMET POB

MeTpornormyeckmne ITapaMeTpPhl OIPENEISIoT Ha coOpaHHBEIX Becax. [Ipum sTom
OIPENETISIFOT HEITOCTOSHCTBO ITOKa3aHHI HEHArpy:KeHHBIX BeCOB, HE3aBHCHMOCTH ITOKA3aHHI
BECOB OT ITOJIOKEHHS I'Py3a HA IPY30IMPHEMHOM YCTPOHCTBE, UYYBCTBHTEILHOCTE H IIOTPEIITHOCTE
IOKAa3aHWH HAarpyXeHHBIX BeCOB. METpPOJIOrHYecKHe TIapaMeTphl OIPEAEISFOT METOIOM
HEIIOCPEACTBEHHON OLIEHKH ITPH ITOMOIIM 00pa3I[OBEIX IT'HPE 4-T'0 paspsa.

6.3.1 HenoCTosHCTBO NMOKA3AHHI HEHATIPYKEeHHBIX BECOB OIPEJIEIISTIOT TIePeE
OITpeieIEHHEM IPYTHX METPOJIOTHYECKHX ITapaMEeTPOB HAarPYyKEHHBIX BECOB. 1 IpH oIlpeaeneHnm
HETIOCTOSHCTBA ITOKa3aHUI HEHAIPYKEHHBIX BECOB Ha IPY30IPHEMHOE YCTPOHCTBO ITOMEIT[AFOT
THPH-A0ITYCKH MAcCOH, PaBHOH ITPH SKCIUTyaTalMH le (e — IleHa ITOBEPOYHOI0 JAEIIEHHS) H
PETYIIATOPOM "HYIIA" HIIM Taphl YCTAHABIMBAIOT BECHI B HYIIEBOE ITOJIOKeHHE (TTOJIOKEHHE
paBHOBecHS). HelmocTOSIHCTRBO MOKa3aHHIT ONPEAEISIOT IS HACTOIbHBIX BECOB H PhIYa KHBIX
O0e3MEHOB IIPH BBRIBEJACHHH HX H3 ITOJIOKEHH S PABHOBECH S HAKaTHEM PYKOH Ha IPY30IIPHEMHYIO
TIIOMIAZIKY BECOB C OIPeAelIEHHEM H PErHCTPaIed MacCHI.

B ciayyae HEBO3BpAIIEHH YKa3aTelsd OTCUETHOIO YCTPOHCTBA B HYJIEBOE ITOIIOKEHHE
(MO0 KEHHE PAaBHOBECHS) HEOOXOAHMO CHSITH HIIH ITOJIOZKHTH Ha IPY30IPHEMHOE YCTPOHCTBO
THPH-TOITYCKH. HelmocTOSHCTBO ITOKa3aHMIl HeHArPYKEHHEBIX BECOB HE JIOIJKHO IIPEBBIIIATh
3HAuUeHHH *le.

Ompasume 6 NPonoxoe HenocnosaHchl 80 NOKA3AHULI HeHAPYHCEHHBIX 8eC08, 3a-

nonwue maonuyy 11.

Tabmia 11 — HermocToaHCeTBO MoKa3zaHH I HEHAr PYKEHHBIX BECOB

No Macca HavyaJIbHOH THPH HM3mepsgemasa macca, rpu | Macca rupe-gomycka
H3MEPEHH A | JOITYCKa, KT HaKaTHH PYKOH, KT IUIS1 KOMITEH CAI[HH
HETIOCTOSHCTRA
H3MEPEHHI
[NOKYMEHT NOANUCAH (+ noGasneHa/
SNEKTPOHHOW NMOANUCHIO — yOpaHa), Kr
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LN

6.3.2 He3aBHCHMOCTh MOKA3AHHH BECOB OT MOJIOKEHHS IPy3a HA rpys3onpHeMHOM
YCTPOMCTBE TIIPOBEPSIOT IIPH HArpykKeHHH BecOB  OOpasI[OBBIMH THPSIMH  MAaccCOH,
cooreeTcTRYIOEN 10% HIIB. O0pasioBrle rHpH pa3sMeINarOT Ha HACTOIBHBIX BecaX C OIHOH
IUIOMIAZIKON - B IIEHTPE, a 3aTEM I10 €€ yriiaM. | IorpenmocTs KaxIoro 13 IoKa3aHHH BECOB ITPH
PasIMYHOM PACIIONOXKEHHH OO0pasIOBRIX THPh HA T'PY30IMPHEMHOM VYCTPOHCTBE HE IOJDKHA
IIPEBBIIIATE IIPEETIa JOITYCKAEMOH IIOIPEITHOCTH, YCTaHOBIEHHOH B [TOCT 29329 1m.2.3.1.

Ompaszume B ITPOTOKOJIE 3aBHCHMOCTHE ITOKa3aHHII BECOB OT IOJIOKEHHS I'Py3a Ha
T'PY30IIPHEMHOM YCTPOHCTBE, 3anonHiue mabaiyy 12.

abmra 12 — He3aBHCHMOCTE ITOKa3aHII BECOB OT ITOJIOKEHHS Ipyi3a

Ne M3MepeHH Macca obpasro- | Pesynprar AbGcomoTHasg [Ipenen
BOH T'HPH (), KT H3MEPEHH S X, IIOIPEIHOCTE | JOITYCKaeMOH
KT H3MEPEHHS A = | TIOTPEIHOCTH
QO-X,Kr Amax , kT

6.3.3 IlorpenniHOCT b HArPY/KEHHLIX IEKTPOMEXAHHYIECKHX BECOB OIIPEICIISIOT ITPH
YBEITHYEHHH H ITPH YMeHBINeHHH Harpy3KaMH, PAaBHBIMH JAECSATH 3HAUEHHSM MACCHl, PABHOMEPHO
pacIpeeIEHHLEIM BO BceM JIHana30He B3BelmBaHus, BKiIrodas HMIIB, 500e, 2000e u HIIB (s

BECOB CPCAHET O KJIdCCa TG‘IHGGTH).
HGI‘I)EH_[HGCTB BCCOB HE JOJIKHa ITPEBBIIIATE ITPEACIIAa I[GH}’CI{E],EMGﬁ ITOI' PEITHOCTI,

ycTaHOBJIeHHOH B ['OCT 29329 1m.2.3.1.

Oﬂipﬂ?h‘!ﬂi&? € FIPOMOKOJIE HOocPeUIH OCHID HOKA3AHLLL HAZPVHCEHHDBIX GECOE, 3dNONIHUEG

mabauyy 13.

6.3.4 UyBCTBUTEJILHOCTb BECOB OIPEJICIISIOT HE MEHEee, YEM ITPH TPEX 3HAUYCHISIX
HarpyskH, Bkirouas HMIIB u HIIB, rmyrem rnmoMeIteHusa Ha rpy30IpHEMHOE YCTPOHCTBO HITH
CHSTHS C HETO THPB-IOIIYCKOB, PaBHEIX 110 Macce oT 0,5¢ xo 1,4e. UyBCTBHTEIIBHOCTE BECOB BO

BCEM JHAITIA30HE B3BCIIIHBAHHA HE JOJIZKHA ITPCBBIIIATD 1:25.
OHIPEI?IHHE 6 HPOMoKoje UVeCcnmeUmelbHOCINDG HASPVMHCEHHBIX GECO6, 3ANOJIHIEG Hiﬂﬁﬂ'lﬂ'f_}’

14.
Tabmmia 13 — IlorpelrHocTs IMmoKasaHHH HarpyKeHHBIX BECOB
No Harpyxenne | Macca rupu PesyimbTar AbcomrotHas | [Ipemgen
H3MEPEHHU A | HIIH pas- 0O, KT H3MEPEHHST IIOTPEIHOCTE | JOITyCKae-
rpy3Ka X, KT H3MEPEHH A MO
+/ — A=Q - X ,KI | IIOTPEIHOCTH
Amax , KT
1 + 0,0102
2 + 0,1104
3 + 0,2204
4 + 0,3309
5 [OKYMEHT MOANUCAH ~*
SNEKTPOHHOW NMOANUCHIO
Ceprudpvikat:  12000002A633E3D113AD425FB50002000002A6
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10 + 1,0002

11 - 0,8815

12 - 0,7705

13 - 0,6603

14 - 0,5501

15 - 0,4400

16 - 0,3309

17 - 0,2204

18 - 0,1104

19 - 0,0102

Tabmma 14 —UyBCTBHTEIIEHOCTH BECOB

No Harpyska, r IleHa geneHusg e, K& | Macca rHpH-IOITYCKa IIPH KOTOPOH
H3MEPEHH A H3MEHIIHCE

ITOKAa3daHHA BECOB, KI

1 0,0103
2 0,5009
3 1,0004

6.3.5 Ilorpemmocts IMKAJABLI YCTPOHCTBA A KOMIEHCAIIHH MAacCChl Tapbl
ONPEHEISIIOT HE MEHEE, YEM B ILITH PaBHOMEPHO PACITONOKEHHBIX OTMeTKaX, BKIrouass HMIIB u
HIIB—0.,5 xr. | HpH COOTBETCTBYIOIIEH MACCHl YCTAHABINBAIOT Ha IUIOIIAAKY BECOB, ITOCIIE YETO
YCTaHABINBAIOT IIH CHHMAIOT THPH-AOIYCKH, YCTaHABINBAasA BECHI B HYIIEBOE IIOIIOKEHHE.
[lorpenmMocTs YCTPONCTBA He JOMKHA ITPEBBIINATE IIPEAEIOB JOITYCKAeMOH ITOrPEINHOCTH,
ycTaHOBJIeHHOH B ' OCT 29329 1m.2.3.1.

Ompasume 6 NPoNoKone NO2PeutHocnib YCnpolicmea 0158 KOMHeHCayuil MAaccsl mapul,

3anoaxue mabauyy 15.
Tabmna 15 — IlorpelHocTh MIKaIbl YCTPOHCTRA IS KOMITEHCAINH MACCHI Taphl

Ne H3MepeHH S KommeHcHpyemas Macca TIHpb-JOIIYCKOB IIPH KOTOPBIX BECHI
Macca Tapsl, KT NEPEeXOAAT B HyJIIeBOE ITOJIOKEHHE, KT

0,0103

0,0253

0,7508

1
2
3 0,5102
4
5

1,0031

7 OgopmiteHHE Pe3yJIbTATOB MMOBEPKH
Ompasumnie 6 6v1800aX:

Ha ocHOBaHHH ITpOBeJeHHOH ITOBEPKH BeCchl  (0003HAaYEeHHE BECOB) No
_(3aBOACKOH HOMep) , H3roToBIeHHBIe  (TIPOM3BOJHTENL BECOB)
TIPHTOJHEI/HE
IIPHT OJIHBI JJIST ITPHMEHEHH L.
3aoanue:

| OHI)E,[[EJ]IFTB ITOPAOOK H YCIIOBHA ITPOBCACHHA ITOBEPKH, H3YVUHE HOPMATHBHO
TEXHHYCCKYIO JOKYMCHTAITHIO

2 IIpoBecTH BHEIITHHH OCMOT]P

AOKYMEHT NOAMUCAH
QNIEKTPOHHOW MNMOAINMNCBIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxora TateaHa AnexkcaHapoeHa

IETPHI
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1 IloBepsieMble cpeAcTBa: Beckl ITIaT( opMeHHbIe NepeaprkHble BCII-2/0.5-1 , 2
Cpenctea nmoBepkH: Habop rupe M1 o I'OCT 7328 3 MeTponornyeckue XxapakTepHCTHKH
CPEICTB ITOBEPKH H IIOBEPSIEMOr0 CPeACTBA

IlopAaodok ébinosiHeHua padombl
6. C TIIOMOLIBIO VPOBHS  OIPEAEIINTE  TOPH30HTAIBHOCTH  PACIIONIOKEHHS
H3MEPHTEIBHOI'O CTOIA.
7.  BKIIOUHTH BECHI ITOAOXKAATh, KOI/IA ITOKA3aHH YCTAHOBSTCSA H €CIIH HEOOXOIHMO
OOHVYIINTE ITOKa3aHH .
8.  IIpom3BecTH H3MepeHHS Beca THPeK B Pa3sHBIX MeCTaX H3MePHTEIbHOr O cTona (1o
pHC. 3.1) TIOMOIIBIO THPEK.
9.  IIpomsBecTH pacU&TEHI ITOKAa3aTelIeH KaueCTBa H3MEPEHHH.
10. Cpenark BRIBOAEI 10 PE3YIIbTAaTaM HCITBITAHIIL.
Konmponstsie 6onpocsl
1. UTo Takoe 1mopepKa H YeM OHA OTJIMYAETCS OT KalMOPOBKH BECOB?
2. Kakue BHIBI ITOBEPOK BEI 3HAETE?
3. KakoBa 1ocieoBaTelIbHOCTE OIEPAIMIH ITIOBEPKH?
4. Yto takoe HMIIB u HIIB?
5. KakoBa 1ocieoBaTenbHOCTE IIOATOTOBKH K ITOBEPKE?
0. KaxoBO BpeMd BBRIIEPKKH PACIIaKOBAHHLIX BECOB B J1a0OPaTOPHOM ITOMEIIEHHH
TIepes HauyaIoM ITOBEPKH?
7. UTo Takoe cpefHee KBagpaTHueckoe oTkJIoHeHHe (CKO) moka3aHmii BecoB?
8. Kaxim oOpaszoM orpefensaercs CpegHee KBaApaTHUeCKOe OTKIIOHEHHE TTOKa3aHHIH BECOB?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JlabopatopHasi padoTa Ne6.
I'pagyipoBKa NpyAMHHLIX BECOB
1 Ilear padorbl O3HAKOMHTBCS C IIPHHITMIIAMH H3MeEPeHHS MAacChl Tel |
KIaccH(pHKaIlHeH IIPHOOPOB A9 H3MepPeHHT Macchl. 2. BBIOTOIHHTE I'PaXyHPORKY ITPYKHHHBIX
BECOB.
2.TEOPETHYECKOE OBOCHOBAHHE

K umncnmy Hambonee 4acTO BCTPEYAIOIIMXCS B H3MEPHTEILHOH IIPAKTHKE (QH3IHUECKHX
BEIIMYHH, XapaKTepH3VIOIMX CBOMCTBAa pa3IHUYHBIX TeJll, OTHOCHTICSI Macca — BelIHYHHAa,
IIPOIOPIIHOHAIbHAS KOIHYEeCTBY coJepikalierocsl B Tele BelllecTBa M paBHas Becy Tella,
JeleHHOMY Ha YCKOpeHHe CHIIBI TSKecTH m = P/g.

CrnemyeT IIOTYEpPKHYTH, 4YTO Macca He HJeHTHYHA Becy Tela. Bec — BTO cHIia,
3aCTaBILTIONIAS Telo IMajaTh Ha 3eMmo. Ero BemmwiHa 3aBHCHT OT TeorpadHyeckoil IMHPOTHI
TOI'O MecTa, B KOTOPOM ITPOH3BOJHTCS B3BelllMBaHHe, a TaKyKe OT BBICOTHI HaJl YPOBHEM MOPA.
Bompllle Bcero Bec Telma Ha IIONIOCaX, MeHBIIe BCero — Ha SKBaTope. Macca e SBIIIETCA
BEIITHUYHHOMH ITOCTOSIHHOH.

MsMepeHrie Macchl Tell ITIPOH3BOASAT ITYTeM B3BEIIHBAHHSI, B IIpoIlecce KOTOPOro
BRITIONTHSIOT XOTS OBl OJTHY H3 YeThIpeX OCHOBHBIX OITePAIlHIT:

a) oIIpeJielleHIe HEM3BECTHOH MAcCHl Tejla — OIlepallis «B3BEIIFBAaHHEY,

0) OTMepHBaHHE OITPeielIeHHOro KOMHYeCcTBa MacChl — OIepalig « OTBEITHBAHHEY,

B) oOIlpejlelieHHe Kiacca, K KOTOPOMY OTHOCHTCS IIOJJIeKalllee B3BEIHBAHHIO TEIO —
oIrepalsga «COPTHPOBKAY,

I') B3BeNIHMBaHHE HENTPEPLIBHO ITPOTEKAOIEr0 MaTe pHATTBHOI'O ITOTOKA.

B ofmpix dyeprax MOKHO OIIpeJelIMTh YeThIpe OCHOBHBIX OONACTH IIPHMeHEHH]
BECOM3MEPHTETLHBIX YCTPOICTB:

1. BapenniBaHHe IIpH TOBApPOOOOPOTe KaK OCHOBA YCTAHOBIEHH S IIEHBL.

2. B3penmipaHHe B HeIIX OIpeJelleHHI, KOHTPOIA H PeryIHPOBaHH I BHYTPH-
3aBOJICKHX MaTepHaIbHBIX ITOTOKOB.

3. B3BenmiBaHHe B IeISX H3TOTORIEHH H IIOBEPKH 00pasI[OBEIX MEP MACCHI.

4. B3BenmBaHHe B IeISX aHAIM3a H CHHTE3a BEI[ECTB H HX CMeceii.

B3BenmBaHHe OCHOBaHO Ha HCIIONB30BAHMH 3aKOHA BCEMHPHOTO TSATOTEHHS, COIIIACHO
KOTOPOMY I'paBHTAITHOHHOE I10JIe 3eMIIH IIPHTATHBAET MACCY C CHIIOHN, IIPOITOPIIHOHAILHO ATOH
Macce. IIpH 5TOM cHIa IPHTSKEHHS MOJKET CPaBHHBAThCS C M3BECTHOM ITO BelIMYHHE CHIION,
CO3JIaBaeMOIl Pa3IHYHBIMH CITOCOOAMI:

a) B KauyeCTBe YpaBHOBeNIHBAIOMIEH CHIIBI HCIIONB3YeTCS I'Py3 H3BECTHOH MACCHI, BTOT
MEeTOJI SIBISETCS KITACCHYECKHM,

0) ypaBHOBENIHBAIOIIIee YCHIIHE BO3SHHKAET ITPH PACTSDKEHHH cI1a00it IIPYKHHEL,

B) YpPaBHOBEIIMBAIOINlee VYCHIINE BO3HHKAeT IIPH JedopMalliH JOCTATOYHO JKECTKHX
TIPYKHHHBIX HIH HHBIX SIIeMEHTOB,

I') YpaBHOBeIMBAIOIee YCHIHE CO3JaeTcsd ITHeBMaTHYECKHM YCTPOICTBOM, ITPH STOM
MepOil TToUTe KaIlel 0 B3BEIHBAHHIO IPy3a SBIIeTCS JaBIeHHe BO3IyXa,

1) VPaBHOBEIIHMBAIOINEe YCHIHE CO3JacTcd THAPaBIHYECKHM YCTPOHCTBOM, IIPH 3TOM
MePOil IToIeKaIler O B3BEIIHBAHHIO I'Py3a SBIIIeTCS JaBIeHHE KHIKOCTH,

e) YpaBHOBENIMBAIOIEE VYCHIHE CO3JaeTcd SIeKTPOJHHAMHYECKH IIPH  ITOMOIIH
COIIEHOMJIHOH OOMOTKH, HaxXOAMIIeiicd B ITOCTOSHHOM MATHHTHOM IIONe, NpPH 5TOM TOK,
ITPOTEKAFOIIHIT IT0 0OMOTKe, SBISIeTCI MepOI IMOAIeKaIller 0 B3BEIHBAHHIO IPy3a;

’K) YCHIHe BO3HHKAeT IIPH IIOIPYKEeHHH Tela B JKHIKOCTH, I'IIyOHMHa IIOIpPYy:KeHHT H,

CIICAOBATCIIbHO., H3MCHAIOIIIAACH BMCECTC C HeH ITOgbEMHAS CHIIA CIIYKAT MEpGﬁ IO JICHRAITCI O
RRRETITTRAHTIIHY TTYV3A

AOKYMEHT NnoarnncAH |
3NEKTPOHHOM NOAMUCHIO X «a» H «K» HCIIOCPSACTBCHHO CPAaBHHBAIOTCHA
Ceprudpirat: 12000002A633E3D113AD425FBS0002000002A6 bIX MCTOOOEB CICAVYCT B IIPHHITHIICE YYHTBIBATH
Bnapeneu: LWebayxora TateaHa AnekcaHapoBHa Pa3IHYHBIX FEGIPHQ)I[‘IEC]HI}{ TOYKAX.
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B ol1meM crmyyae HaHOOIIbINasi TOYHOCTh B3BEIIMBAHUA JOCTHTAETCS ITPH ITOMOIIH MeTO/Ia,
YKa3aHHOI'O B ITYHKTE «a» H Ha3BAHHOI'O KIIACCHYECKHM.

HM3mepurennbHEIe IIPHOOPEI, CIIYKAIIME U1 OIIPeJdelIEeHHSI MACCHl Tell, Ha3bIBAIOTCS gecamil.
COOTBETCTBEHHO VYKa3aHHBIM BEIIIE TTPHHIMMIIAM B3BEIMBAHNISI H3BECTHBIE THIILI BECOB MOIYT
OBITE pa3lClIEHBl Ha CIIEIVIOINIE TPYIMIEI:

1. PrlyaxHele Bechl C VpaBHOBEIIHBAaHHeM Macc. HeHsBeCTHas mMacca B3BEIIIHBAEMOIO
Irpy3a OIPEeIelsaeTCsS YPaBHHBAaHHEM KPYTSIIHX MOMEHTOB, Pa3sBHBAacMBIX, ¢ OAHOH CTOPOHEIL,
CHJIOH TSDKeCTH HEH3BECTHOH MAacChHl (I'py3a), a C APYIOH — CHJIOH TSKECTH H3BECTHOH MacCChI
(THPB), ITPIIOKEHHBIX K COOTBETCTBYIOIIHM IIJITayaM peIYara.

2. IlpyxuHHBEIE Bechl. HemnsBecTHasg Macca B3BEIIHBAeMOIO I'Py3a OIPEHelIIeTcsS II0
Je(popMaIlHH ITPYKHHEI.

3. 'uapaBImMyecKHe BECHL. YCHIME, PasBHBAEMOE B3BEIIHBAEMBIM I'PY30M, OIPEACIISIETCS
H3MEPEHHEM JABIIEHHS, Pa3BHBAEMOI'0 3THM I'PY30M Ha ITOBEPXHOCTH KIIKOCTH.

4, DIeKIPOMarHHMTHLIE BECHl. YCIIHE, Pa3BHBAacMOE B3BEIIMBAEMBIM I[PY30M,
OTPEAEIISIE TC A 10 AIEKTPOMAarHHTHOI YPaBHOBEIIHBAIOIIEH CIUIIE.

[IpH B3BENMBAHHH 3HAUHTEIBHBIX I10 BEJIHYHHE MACC IIHMPOKO HMCIIOIb3YETCS ITPHHIHIT
IpeoOpa3oBaHHsI pa3sBHBAEMOH MACCOH VCHIIHMS B IIPOIIOPIIMOHAIBHEIN  3IEKTPHYECKHI,
ITHEBMATHYECKHI HIIM THAPABIHYECKHH BBIXOJHOH CHIHAJI, H3MEPSEMBIH COOTBETCTBYIOIIHM
ITPHOOPOM. Y CTPOHCTBA, OCVYILECTRIISIOIIME TaKOe IMpeodpa3oBaHie H Ha3bIBAEMbIE JamuyiKamil
geca., OCHOBAHBI HA HCITOJIb30BAHHH Pa3THYHBIX (PH3HYECKHIX SBICHHIL.

JlI1s onpefielIeHHs pesyilbTaTa H3MEPEHHI B BecaX HCIIOIB3YIOTCS OTCUETHBIE YCTPOHCTBA
aHaJIOTOBOTO HITH IIH()POBOI0 THIIA. B aHAJIOrOBBIX MOKA3BIBAIOIINX YCTPOHCTBAX ITepeMelaeTCs
THOO0 CTpPEJIKa OTHOCHTEIILHO HEMMOABHKHON IIKAJIBL, JIMOO IIKala OTHOCHTEIBHO HEITOABHKHBIX
yKazaTelleH. [ epOnaTHeIe BECh HMEOT IIKAIY B BHJE KPYTOBOI'O CEKTOpa C YITIOM He Oojlee
45°, HazBIBAEMYIO BEEPHOH, HIH KPYTOBYIO HMIKaIy. MHANMKATOPHI IIH(POBOro THITa IPHMEHSIOT B
BeCax C AIEKTPHYECKHM BBIXOJIHBIM CHTHAJIOM.

Macca B3BelllMBacéMOI'0 TIPy3a pPaBHA IIOKAa3aHHIO BECOB, CKOPPEKTHPOBAHHOMY Ha
BEJIMYHHY HMX ITIOTPEIHOCTH. IIpH TEXHHYECKHX B3BEINHBAHMSX OTCUMTBIBAEMBIE IIO IIKAJIE
ITOKa3aHHS BECOB CUMTAIOT IIPABIIIEHBIMH H KOPPEKTHPOBKY PE3VILTATOB B3BEIIMBAHI,
VUHTBIBAIOIIYIO IIOIPEIHOCTh BECOB, OOBIYHO He IMPOU3BOJAAT, TaK KaK B OOJIBIIHHCTBE CIIYYacB
3Ta ITOrPEIHOCTh HEM3BECTHA.

KOHTpOIIF HOPMHPOBAHHOH TOYHOCTH BECOB pealM3yeTcd B BHJE CIEIHAIBHBIX
TEXHOIIOTHYECKHX TIPOLIEAYP METPOIOTHYECKOro OOeCIeYeHHS, OQHOH H3 KOTOPHIX SBIISETCS
IpaJyHpOBKa.

[log epaovupoexoii cpenctBa H3MepeHHS B OOIIEM cilydyae IIOHHMAETCS IIpOIleaypa
SKCIIEPHMEHTAIILHOTO OIPEJEIIEHHS er0 peajlbHOH IIEpeJaTOYHOH XapaKTepHCTHKH vy = f(x),
CBS3BIBAIOINEN MEKIY COOOH BXOJHVIO X M BBIXOIHVIO y BEIHMYHHEL. /IS H3MEPHTEIBHBIX
ITPHOOPOB, K KOTOPEIM OTHOCSICS M BECHI, I'PaJyHPOBKa OOBYHO CBOJHUTCS K YCTAaHOBJIEHHIO
COOTBETCTBHS AEIIEHHI IIKAIEI 3HAYEHH M H3MePSeMOH BeJIHYIHEI.

[Ipu mmpoBeleHHH IPaIyHPOBKH BEITIOIHSIOT COBMECTHBIE H3MEPEHH S BEIIMYMH HA BXOJIE H
BBIXOJIE CpelicTBa H3MepeHM. OOBIYHO M3MEPSIOT HECKOIBKO BXOJHBEIX BEIHYHH Xj, ..., Xp H
COOTBETCTBVIOINHE BBIXOAHBIE BEIHUYHHBI Vi, ...,V 1l0 3THM BSKCIIEpHMEHTAIBHBIM JAaHHBIM
CTPOSIT I'PalyHPOBOUYHVIO XapaKTEPHCTHKY
vy = f{x) cpeacTBa H3MepeHHs, ITPeJCcTaBIId €¢ B aHAIMTHYECKOM BHJIE ((pOpMYyIIOi) HIIH B BHJE
rpapuka. B pesynbTaTe TpagyHPOBKH OIPEJEISIOT 3HAYeHHEe IIOTPEIIHOCTH CpelicTBa
H3MEPEHH S, CTEIIEHD €€ COOTBETCTBHA HOPMHPOBAHHOMY 3HAUYEHHIO, BapHAIIHIO ITOKA3aHII H .

Bapuayueii noxazanuii Ha3pIBaeTCS HAHOONIBIIAS PA3HOCTh ITOKAa3aHHH IIPpHOOpa ITPH OJHOM
H TOM JK€ 3HAaYCHHHM H3MEPSeMOH BEIMMYMHBI M HEHM3MEHHBIX BHEIMHHX VYCIOBISIX. OHa

AOKYMEHT NOAMWUCAH L,
SNEKTPOHHOM NoanuChLIO HHH ]’[pHﬁGpEl IMPpH OJHIIX H TEX K€ YCIIOBIX

Ceptudpnkar. - 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: LWebsyxoea TaTeAHa AnekcaHapoeHa Ib I'PaAYHPOBKY OJHOI'O H3 THIIOB ITPYKHHHBIX

JOpMaIlMH c7Ta00H MPYXKHHBI. Takme BeCH B
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ITOCIIEAHEE BPEMS MOIYUHIIN BeChbMa IIHPOKOE PaCIpPOCTPaHEHHE B H3MEPHTEIBHOH ITPaKTHKE
Onmarojaps CIeAYIOIHM JOCTOHHCTBAM:

- OHH OTHOCHTEJIbHO HEYYBCTBHTEIIPHBI K TOIYKAM M VapaM IIpH HarpyskKe H pasrpysKe,
ITO3TOMY OCOOEHHO ITPUTOMHEI IS TSKENBIX YCIIOBHH SKCIITYaTal[HH

- BpeMS YCTAHOBJIEHHS PAaBHOBECHOI'O IIOJOKEHHS IPYKHHHBIX BECOB IIPHMEPHO BJIBOE
MEHBIIIE, YeEM PBIYAKHBIX,

- TIOCIE TIPOBEIEHHS PETYIMPOBKH ITPYKHHHBIE BECHl COXPAHSIOT 3aJ@HHBIN THAIIa30H
ITOrPEIHOCTEHN JTOIBIIIE, YeM PhIYaKHBIE.

g obGecrieyeHHsT HOPMHPOBAHHOH TOYHOCTH B 3aJlaHHOM JHAIla30HE H3MEPEHHH
IIPYKIHA, ITPeAHa3HauYeHHa IJI BECOB, JOKHA 00MaJaTh CIEAYIOIIMH CBOHCTBAMH:

- XapaKTEePHCTHKA MIPYKHHEL JOIDKHBI OBITH JIHHEIHA BO BCEM JIHAIIA30HE H3MEPEHH,

- JKECTKOCTh IIPYAKHHEI, T.€. OTHOIIEHHE €€ pacTsoKeHHS K JeHCTBYIOIIEH HarpysKe,
IOIDKHA ITPH H3MEHEHHH TEMITEPAT YPEI 110 BO3MOKHOCTH OCTABaThCS ITOCTOSIHHOM,

- THCTEPE3HC, T.€. PACXOXICHIE BO3pacTarolIel M YOBIBAIOIIEH BETBEH XapaKTEePHCTHKH
IIPYKHHEI (TTPH BO3pacTaHHH H YORIBAHHH HarPy3KH ), JOIKeH OBITH ITO BO3MOKHOCTH Mal,

- B MaTepHaje IS H3TOTORIIEHNS ITPYKHH HE JTONKHBI BO3HHKATE SBIEHHS YCTAIOCTH.

B KauyecTBe MarepHalOB IS H3TOTOBIEHHS BECOBBIX IPYKHH OOBIYHO ITPHMEHSIOT
JKEIIE30HHKEIIERBIE CIUIABBI ¢ BEICOKHM COAEPKaHMEM HHKEIIS H IpHCaJKaMH XpoMa, MapraHila,
MOJIMOJIEHa, THTAHA M OSPIIIINSL.

B zaBucHMoOcTH OT croco0a TIIPeACTaBIECHHS pe3yiabTaTa H3MEPEHHS Pas3HyaloT
ITPYKHHHBIE BECH:

- C MEXAHHYECKHM YKa3aTEIIEM,

- € BIIEKTPHYECKHM H3MEPEHHEM Je (] OpMaIIHH

- C 3IEKTPHYECKHM H3MEPEHHEM COOCTBEHHOH YaCTOTHl HATSHYTBIX CTPYH, HarpyKacMBbIX
MaCCOH B3BEIIHBAEMOIO IPy3a.

CrmegyeT HMMETh B BHAY, 4YTO IIOCKOIIBKY  IIPYKHHHBEIE  BECHl  SBIISTIOTCS
CHIIOM3MEPHUTEINBHEIMH ITPHOOPAaMH, KaTHOPYeMBIMH B eJHHMI[AX MACCHI, TO Pe3VIbTaThl HX
TPagyHPOBKH OYIYT IIPHMEHHMBI JIHIIE IS MeCTa €€ IPOBEIEHHI L.

Qobopyodosanue 1 manepuabl.

1. Bechl IIpyXHHHEIE.

2. Halop pasHOBeCOB.

4. YKA3AHHNA 110 TEXHHKE BE3OIIACHOCTH

IIpu BRIMOJIHEHHH T1a00paTOPHOH PadoThEl HEOOXOAHMO COOIIOAATE MEPHI Oe30ITaCHOCTH,
IIPEAYCMOTPeHHbIe «MHCTPYKIHEH IT0 TEXHHKE 0€30ITaCHOCTH ITPH padoTe B 1ab0paTOpHH».

Ilopaook svinoarnenusa padvomui
1. IIpu rmomor perympoBOYHOIO YCTPOHCTBA YCT aHABIIHBAIOT VKA3aTellh
HEHAIPYKEHHBIX BECOB Ha HOJIb.
2. llomemas B rpy30IpHEMHOE YVCTPOHCTBO BECOB I'MPH H3BECTHOH MACCHI,
OTCYHTEIBAIOT COOTBETCTBYIOIHE ITOKA3aHH A 11O IIKAJIE.

g ompefenceHHsS BapHal[MH IIOKa3aHMI BECOB H3MEPEHHS ITPOBOISAT  JIBAKIIBL:
IIOCTEIIEHHO VBEIIHYHBASA IIOJIEKAINYIO HM3MEPEHHIO MAcCy M TIIOCTEIIEHHO VYMEHBINAS ee.
JlelicTBOBAaTh HEOOXOAMMO  TINATEIIBHO, oOOecleuynBas IIOAXOL  VKazaTels BECOB K
COOTBETCTBVYIOIEMY 3HAYEHHIO II0 IIKAJIE C HY/KHOH CTOPOHBI.

JlnarasoH H3MepPEHHS H YaCTOTa CHATHS OTCUETOB YKa3bIBAKOTCS ITPEITOAaBaTEIEM.

Pe3ynbTaThl H3MEPEHHH 3aHOCST B TAOIHILY:

‘ ‘ [loxazannga BECOB, T HGFPEHJHGCTB H3MCPCHIA
_ _ Bapmnairus,
JOKYMEHT NOANMUCAH v A
SNMEKTPOHHOW NOAMUCHIO | ’
Ceprudinkar: 12000002A633E3D113AD425FB50002000002A6 lee |AOCOMOTHAL OTHGCHT:HBHHH
Bnapeney:  lle6ayxosa TaTbaHa AnekcaHapoBHa 1HE A, T 0, %
6 7 8
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3. Ilo cpegHHM 3HaYeHHSM IIOKa3aHHIH BECOB CTPOST HX IPagyHPOBOYHYIO
XapaKTEPHCTHKY. OTH JKe 3Ha4eHHS HCIONb3YIOT IS pacyeTa ITOIPEIIHOCTEH H3MEPEHHS H

BapHAaI[HH TTOKa3aHHI BECOB IT0 (DOPMYIIaM:
A A — A

_ . _ B2 i _ Ay B

1
rae Ax M Ap — COOTBETCTBEHHO H3MEPEHHOE M JAEHCTBHTEIHLHOE 3HAUEHHSI MACChl, Ax U Ap —
COOTBETCTBEHHO ITOKAa3aHMS BECOB IIPH TIOAXOJle VyKazaTelld «CHH3Y BBepxX» (OT MEHBIIHX

3Ha4YeHHH K OOIBIIHM) H «CBepXY BHH3» (0T OOIBINHX 3HAYEHHH K MEHBIIHM).

4. CpaBHHBAS BEJIMYHHEI ITOIPEIMHOCTEH H3MEPEHHS ¢ HX HOPMHPOBAHHBIMH 3HAYCHHSMI,

ACIIAOT BBIBO O ITPHI'OJHOCTH BECOB K ITPHMCHCHIIO.

6.COJIEP’)KAHHUE OTYETA H E1'O ®OPMA
[To pesymbTaraM paGoTHI COCTABISIOT KPAaTKHI OTUET, KOTOPBIH JOIKEH COJIepKaTh:

[lens 1 TeopeTHUECKOE OOOCHOBAHHE PAOOTHI.

100,

f—
.

2. Talmmiy ¢ pesynbTaTaMH 3KCIIEPHMEHTA H PaCUETOB.
3. I'pagyHpOBOYHYIO XapaKTEPHCTHKY BECOB.
4. BBIBOJBI, BEITEKAIOIHE H3 PE3YIIBTAaTOB PadOTHI.
5. KoumponwsHole sonpocwl
1. Kakol  KOHCTPYKTHBHOH  OCOOEHHOCTBK)  00IagaroT  pPBIYAXKHBIE  BECHL,
IpeIHa3HAYEHHBIE IS H3MEPEHNI 3HAUHTEIIbHBIX 10 BEJIHYHHE Macc?
2. Kakwue npuyrHel 00YCIIOBIHBAKOT HATHYHE BapHAIHH ITIOKa3aHHH BECOR?
3. Kak BBRITISAINT IpagyHPOBOYHASA XapaKTEPHCTHKA CPeJICTBAa H3MEPEHUS IIPH HAIMYHH

BapHaI[H ITOKa3aHIH?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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JIabopaTopnas padora Ne7.
I'pagynpoBKka H NoBepKa MAHOMET Pa ¢ TPYOUATOH NPYKHHOH
1 leans 1 cogepraHne

L{enpr0 JaHHOH PadoTHhl SRISETCS O3HAKOMIIEHHE C IPHHIIIIOM JSHCTBHS H YCTPOHCTBOM
MAaHOMETpa ¢ TpyOyaTOH TIIPYKHHOH, O3HAKOMIIEHHE C VYCTPOHCTBOM H paboron
IPY30IOPIIHEBOIO MAHOMETpPA, a TaKXKe ITPOBeJcHHE IOBEPKH H I'PaJyHPOBKH MaHOMETpPa C
TPyOUaTOH IIPYKHHOH.

2 Teopernyeckoe 000cHOBaHHE

[IpyXKHHHEIE MaHOMETPHI SBIISIOTCSA HaHOOJIEe pacIpoCTpaHEHHBIMH IIpHOOpaMH IS
H3MEPEHH S TABJIIEHHS H Pa3psoKeHHS B Pa3IHYHBIX IIPOH3BOACTBEHHBIX ITpoleccaxX. MX 1nmpokoe
ITPHMEHEHHE OOBSICHSIETCS ITPOCTOTOH YCTPOHCTBA, HAAEKHOCTBIO B paboTe, KOMITAKTHOCTBIO,
MAaJIOH CTOMMOCTBIO H OOJIbIIIMM AuarrasoHoM H3MepeHHS — oT (.02 mo 1000MIia. 1TpuHIpiI

JEHCTBHS MPYKHHHBIX MAaHOMETPOB OCHOBAaH Ha H3MEPeHHH BEIHYHHEI YIIPYToil AedopMalfn
ITPYKHHEI IO JEHCTBHEM JTABIIEHH S

OOIIHMH BHJ MAHOMETPA H €ro YCTPOHCTBO ITOKa3aH Ha PHCYHKE | .

OCHOBHOH JE€TalbI0 MaHOMETpa SBJIIETCS TpyOuaTasd IPYKHHA 3, ITPeaCcTaBIISIROIIAS

coOoM monyro Tpyoky. TpyOka COrHyra Imo OKpPYKHOCTH B BHIE AVIH C pagHycaMH R H r
(pucyHOK 2). B ceyeHmm TpyOKa MMeeT (popMy 3IDIHIICAa HIIM OBajla, Mallas OCh KOTOPOrO paBHa

b=R-r.
K Kopirycy Ipudopa. Ha 1oiate 4 ImpH ITOMOIIH JBYX BHHTOB VKPEIUIEH IepelaTOuYHbBIH

MEXAHH3M.

PucyHok 1 — OOt BHI H YCTPOHCTBO IIPYKHHHOI'O MAaHOMETPa

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO
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PucyHok 2 — TpyOuaras rpykiHa

K cBoOOMHOMY KOHIIY TPYOKH INMApHHPHO IpHCOeAHHEHa Tara /(), BTOPOH KOHEI[ TSTH
CBS3aH C XBOCTOBHKOM 3YOYaTroro cekropa 8. XBOCTOBHK 3yOYaTOro CEKTOpa MMEET IIPOPE3b
(kymicy) 11, BIonbk KOTOPOH MpH I'paJyHPOBKe ITpHOOPa MOKHO IlepeMelaTh KOoHel[ TSTH /0.
3yOUaThIH CEKTOP VAEPKHBAETCSA Ha OCH 9 H BXOJHT B 3alleIUIeHHE C IIeCTEPHEH 7, Ha3bIBaeMOH
TPHOKOH. TpHOKa KeCTKO HAacaKeHa HA OCh CTPEIKH.

K oCH CTpelKH Kpenmurcs KOHEel[ VIIPYIOro BOIOCKa 6. J[pyrodl KOHEI[ BOJIOCKa
IIPUKPEIIEH K HEMOABHKHON 4YacTH ITpHOopa. YIPYIHH BOIOCOK 6 CIIVKHT JUIS YCTPaAHEHHS
MEPTBOTrO XOJla CTPEJIKH, BEI3BAHHOI'O HATMYHEM ITIFO()TOB B COETHHEHH SIX.

M3MepseMoe qaBiIeHHe IIOABOJAUTCS BO BHYTPE TPYOKH 3 uepes ITyIEp /.

Ilox mericTBHEM JaBIIeHHS Maias OCh 3JUIMIICA YBEIMYHBACTCS Ha BEIMYHHY Ab, HO U
JUINHA TPYOKH, KaK J0 Je(OopMallHH, TaK H Iocle Ae(opMaliH OCTaeTCs ITOCTOSHHOH, ITI03TOMY
YMEHBINAETCS ITEPBOHAYAIbHBIN VIOl IYTH TPYOKH Ha BEIMHYNHY A . DTO MOXKHO JOKa3aTh TakK.

OO003HAYNM paJHycChl YT A0 AedopMalii R H r, a mocie aedopMmanind R' H r', TOrAa

OyIeM HMETh:
Ra=R'a’
ra=r'a .

BrIuHTas H3 IIEPBOTIO paBeHCTBa BTOPOE, ITOITYYHM:

(R-r)-a=R -r")-a'.

Yyutemasg, uto b=R-r,a b'=R' —r", 10

ba=ba'.

M3 sTOoro BeIpakeHHS BHJHO, YTO TaK KaK ITOJ JeHCTBHEM JaBJIEHHS YBeIHYHBAETCS
Manasi ock b, TOo b<b', a, ciaemoBaTelIbHO, « >¢ — 53TO 3HAYHI, 4YTO TpyOKa OyaeT
pPacKpyuyHBaThcd, a IIepBOHAYAIbHBII YIOJI « — YMeHbIIAThcd. PackpyunBaHHe TPYOKH
BBIZBIBAET IlepeMelleHHe TSrH /0, KOTopas IMOBOpauyHBaeT 3yO4yaThlii ceKTOpP M TPYOKY, Ha OCH

KOTOPOH HacakeHa cTpelika. MakcHManbpHBIN X0 CTpelxkH 270°C TIpH VIile pacKpydHBaHHA
Aa.
AHAIIMTHYECKOE BRIPAKEHHE YITIa PAaCKPYUYHBAHHSI A MOKHO OIPEJEIIHTD TaK:

Bmecto b', 3armnieM b + Ab M BMecTo ¢ 3armnieM, o — A, TOTJia;

AOKYMEHT MNMOAMUCAH
SNEKTPOHHOW NOANUCHIO
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M3 momyueHHOro BEIpaKEHHI BHAHO, YTO Aq OYIeT TeM OOIbIIe, YeM MEHBINE h H
OOJIBIIE .

[Ipenen m3smepeHHs MaHOMETpa, ero pasmMep, (opMa ceYyeHHS H BBIOOp MaTepHalla LT
H3TOTOBIIEHHS TPYOYAaTOH TIPYKHHEI 3aBHCAT OT IIpelelna ITPOIOpIHOHATIRHOCTH. [Ipemenom
ITPOMIOPIITHOHAIIBHOCTH  HA3BIBAETCS TIPEAEIPHOE 3HAYEHHE JMJABJIEHHS, HE BBI3BIBAIOIIETO
OCTaTOYHOH Ae(pOopMAaLIHH ITPYKHHEI.

JIs YBeIIHMUYEeHH S HaJeKHOCTH MaHOMETPa BEPXHHI IPEIE H3MEPEHHS BEIOHPAETCS C
JIIBOHHBIM 3aITaCcOM.

TpyOuarele INPYKHHBI HAa Malble JaBIIEHHS H3TOTABIHBAIOT M3 JIATYHH C TOIIIHHOH
cTeHKH 0.3-0.5 mm. ]I u3MepeHHs BBICOKHX JaBICHHH IIPHMEHSIOTCS CTalbHBIE TPyOuyaThIe
ITPYKHHEL WIH ITPYKHHEL, H3T OTORIIEHHEBIE M3 TBEPABIX CIUIABOB.

[ IpOMEBIIIIIEHHOCTRIO BBIITYCKAIOTCS OOpaslloBele M padouyHe MaHOMETPBI ¢ TPYOUaTOH
npyxHHoH. CoriracHo [ OCT 6521-60 o0pasioBele MAHOMETPHEI BBIITYCKAIOTCS KJIIaCCOM
TouHocTH 0.16: 0.25; 0.4,

JIns pabounx MaHOMETPOB coritacHO [ OCT 8625-65 ycTaHOBJIEHBI KJIACCHI TOUHOCTH 0.5,
1:1.5,2.5u4.

[IprHIIImMansHasa cxeMa Ipy30IOpIIHEBOIO0 MAHOMETpa IT0Ka3aHa Ha PHCYHKE 3.

['py3oropimeBoH MAaHOMETP COCTOHT H3 IPY30BOH H3MEPHTEIIBHOH I'OJIOBKH /, HMEIOITIEH
B I[EHTPaIbHOH YaCTH IUIMHAPHYECKHH IIOIMPOBAHHBIN KaHall. B KaHale HaXOMUTCS ITOPIIEHD
2, Ha KOHIIE KOTOPOr0 HAaXOAMTCH TapelKa. Ha Tapelnky yKIIaIblBarOTCs KaTHOPOBAHHBIE I'PY3bI
3. Kananm xomoHKHM [ COeAMHEH C THAPOIIPECCOM H CO INTVIIEpaMH, CIYKaIlUMH U1
ITPHCOETHHEHH S ITOBEPSeMOro /6 1 oOpasIioBOro 5 MaHOMETPOB. KaHanbl KOIIOHKH H IITVI[EPOB
HMEIOT HTOJIbYaThIe BeHTHIH 4, 6 1 1 5.

['maporipecc COCTONT M3 IFUIMHJpPa, BHYTPH KOTOPOI0 HAXOAHUTCS IOPIIEHb ¢ KOKAaHBIM
VIUIOTHEHHEM. [IopIieHp KpermTces K YepBIKY /2, CHapyKH KOTOPOIo IMPHKPEIIIEH MaXOBHK /1.
[Ipu BpareHH MaXOBHKa TTOPIIeHb IIEPEMEIAETCS IO IIUIHHIPY.

JIist  cosgaHusl TIPeABAPHTEIIPHOIO HAaBIIEHHS B  HEKOTOPBIX IPY3OIIOPIIHEBBIX
MAaHOMETpax IPeAYCMOTPEH PYYHOH HaHOC 8. BeHTHIEM 7 PYYHOH HAcOC OTKIIFOYAETCS OT
CHCTEMEL.

16 J
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Bca cucremMa rpy30MOpPIIHEBBIX MAaHOMETPOB C IpeaelnaMH H3MepeHHI g0 6 Mlla
3aIlOJIHSAETCS TPaHC(OPMATOPHBIM MaclIOM, a ¢ IIpeJelaMH H3MepeHHS A0 250MIla -

KaCTOPOBEIM MacjioM. Macio 3anmueaercs B Oadok 9. llpn pabore OayokK OTKIIIOYAETCS OT
CHCTeMEBI HTOIILbYaTEIM BeHTHIIEM /4.

[IpHHI[MIT OEHCTBHS I'PY3OIMOPINMHEBOIO MAHOMETPa OCHOBAH Ha YPaBHOBEIIIHBAHHH
H3MEPSIEMOIO JaBIeHHS P, JeHCTBYIOIIETO Ha CBOOOJHO IIepPEMEINIAFOINMIICS B IIIHHAPE
IopHIeHs 2 cHiIon G, co3/lapacéMOH KalMOpOBaHHBIMI I'PY3aMH 3.

pC.

S

rae P —HU3MepsaeMOe JTaBIeHHE,

G — Bec KanHOpOBaHHBIX TPY30B U ITOPIIHS C TaPEIKOI,

S — paboyas roraae IIOPIHS 2.

['py3omnopIiHeBEle MAaHOMETPBI OTHOCSTCS K YHCIY HAHOOIee TOYHBIX IIPHOOPOB H
ITPUMEH SEFOT CS JIIS TPAJIYHPOBKH H ITOBEPKH 00pasIOBhIX H pabOoYHX MaHOMETPOB.

3 Ammaparypa, odopy1oBaHHe H MATepPHAJIbI

J1s IIpoBeAecHHS 1ab0opaTOPHOH padOTEI HCIIOIB3YETCS CIEAVIOIIEE 000pYIOBaHHE:

l. ['py30ropIimeBoH MaHOMETP

2. KaymOpoBaHHEIE I'PY3HI

4 Meroauka v NOPS/IOK BHIIOJIHEHH A PA0OThI

4.1 ITopsmox rpayHpOBKH H ITOBEPKH I'PY3OITOPIIHEBOIO MAaHOMETPA

1. I[lepex rpagyHpOBKOH MaHOMETPa €ro IMOJABEPrar0T BHEIIMHEMY OCMOTPY. MaHOMETp
CUUTAETCS HEHUCITPABHBIM H I'PaIyHPOBKE HE ITOMJIEKHT, €CIIH IIPH OCMOTpe OyaeT oOHapyKeHa
H3HOIIIEHHOCTh Pe3bO0bI IITVYIEPA, PAKaBUHHA, pa30HTOe CcTeKI 2. [IpH IMOMOIIH racyHbIX KIFOUEH
YCTAHABIIMBAIOT Ha I'PY30IIOPIIMHEBOM MAaHOMETpe OOpasIOBBIH 5 H padourii /6 MaHOMETPHI.
[IpH 3TOM HX IMIKaIEl JOKHEL OBITE OOpaIlleHBl K HCITOIHHTEIIO PabOTHI.

3. [IporepsroT Hammune Macia B 6auke 9. [Ipn HeoOXOMMOCTH Macio J00aRIISIOT.

4. OTKPHIBAOT BEHTHIH /4, 6 11 135.

5. 3aIomHS0T MAaHOMETPHUYECKYIO CHCTEMY MAcCJIOM, IepeMelas IOpIleHs /3 BIIPaBO
BpallleHHEM MaXoBHKa / /. I1ociie 3aItoiMHEHHS CHCTEMBI MAaCIIOM BEHTHIIb /4 3aKPBIBAKOT.

0. CHMMAarOT KpPHIIIKY C IPayHPYyEMOro IIpHOOpa, ITPeABAPHTEIBHO BEIBEPHYB KPETISIIHE
BUHTEI. B TOM ciydae, KOrja CTEKIIO KPEImICS 3aXHMHBIM KOIBI[OM, YIAISIOT KOJIBIIO H
CHHMAIOT CTEKIIO.

7. Ilpu moMoIH CTPYOLMHEI YIAISIOT CTPENKY, a 3aTeM CHHUMAIOT KA.

8. IIpoH3BOAST BHEIIHHI OCMOTP TPYOUYaTOH IIPYKHHBEI M IIEPEIATOYHOr0 MeXaHH3Ma,
BBISICHSISA, HET M IIEPEIIOMOB M BMSTHH Ha VIIPYTOH TPYyOKe 3, HE BOIHYTHEl JIH JETall
IepeJaTOYHOr0 MeEXaHH3Ma, B XOPOIIIEM JIH COCTOSHIH VITPYTHIL BOIIOCOK, TPHOKa, CEKTOP M T.1I.

9. YcraHaBIHBaroT TArY /0 B CpefHEH YaCTH IIPOPe3H XBOCTOBHKA 3y0YaTOro CEKTOpA.

10. YcTaHaBIMBArOT BCIIOMOTATEIBHYIO PETVIIMPOBOYHVIO IIKAIY H IIPHCTYIIAIOT K
IPayHpPOBKE MAaHOMETPA.

11. I'pamyrnpoBka 10 TIIOKa3aHHSAM  OOpasI[OBOIO  IIPYKHMHHOIO  MaHOMETpa
OCVIIECTBIISETCS B CIIEVIOIIEH ITOCIIE0OBATEIBHOCTH.

12. OTKmOYaroT H3MEPHTENbHYIO KONMOHKY / (PHCYHOK 3) H PYYHOH HaHOC &, 3aKpBIB
BEHTWIH 4, 7.

13. IIpoBepsroT yrom MeXay TAroi /0 H XBOCTOBHKOM 3y04aToro cekropa 8 (pHCYHOK 1),

KOTOPBIH JOIKeH cocTarIIarhe 90° .
IIpogepky vyrima Beayr 1mo 50% OTMeTKe, IS 4Yero BpallleHHeM MaxXoBHKa [/
YCTAHABIIMBAIOT CTPEJIKY O00pasI[OBOIO0 MAaHOMETPA 5 IIPOTHB OTMETKH, COOTBETCTBYIOIIEH 50%
AOKYMEHT MOANMCAH [0 MaHOMETpPa H YITIOMEPOM ITPOBEPSIOT YT OI.
ANEKTPOHHOW NOANUCHIO
»KTAIOT BHHTHL 5 (PHCYHOK 1) H ITOBOPauYHBAIOT

Ceptudurar. 12000002A633E3D113AD425FB50002000002A6
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14. YcraHaBIHBAIOT CTPEIKY 00pasl[OBOIO MaHOMETpPAa Ha OTMETKY, COOTBETCTR YIOI[YEO
10% HOMHMHAIILHOIO 3HA4YeHHS INKaIbl IPagyHpyeMoro MaHoMmeTpa. CTpelKy I'paJlyHpPyeMOro
MaHOMETpa 3aKPeIlIIFOT Ha OCH TPHOKH, ITPOTHB COOTBETCTBYIOIIEH OTMETKH IIKAJIbI.

15. YcraHaBIHBAKOT CTPEIKY 00pa3lOBOIO MaHOMETPAa Ha OTMETKY, COOTBETCTR YIOI[YIO

HOMHHAJIbHOMY 3HAUeHHIO I'PaJyHPYeMOro MaHOMeTpa. CTpelka IpaJyHpyeMOro MaHOMeTpa
JIOJKHA YCTaHOBHTBCS IPOTHB BEPXHEH OTMETKH IIKaIbl. B IIPOTHBHOM clTydae HHDKHHH KOHEI]

TSrH [0 TIepeMeIarT II0 MPOpPe3H CeKTopa 8 HACTOIBKO, YTOOBI CTPENKa PErYIHPYEMOIO
MaHOMETPa YCTAaHOBIIIACH IIPOTHB BEPXHEH OTMETKH.

IIpumeuarie: 1IpH BBRIIOIHEHHH 3TOH OIEPAIMH HEOOXOMAHMO JIEBOH PYKOH ITOAAEPKATh
XBOCTOBHK CEKTOpa M TTOMHHTB, YTO E€CJIH CTPENIKa HE JOXOAHUT IO BEPXHEH OTMETKH IIKAalbl,
TATY IEPEMEIAIOT B CTOPOHY OCH BpallleHHS ceKTopa (YBEIIHYHBAKOT pa3Max CTPEJIKH).

16. Onepaiu 1. 3 H 4 ITOBTOPSIEOT 0 COBITAJAEHHS CTPEIIKH PETYIIHPYEMOI'O MAaHOMETPA
Ha HIDKHEN M BEPXHEH OTMETKaX IIKAJIBI B IIpeAeliax IIOJIOBHHEI JOITYCTHMOM ITOIPEIIHOCTH.

17. CHHMarOT PeryIHPOBOYHYIO INKAIy H yCTaHAaBIHBAKOT IH(epOaaT H cTpenky. 18.
[IpoM3BOAAT MOBEPKY BCEX OIH(PPOBAHHEIX TOUEK INMKAIbl padodyero MaHoMeTpa. IIpH rmoBepke
BpallleHHEM MaxOBHKa // VYCTAHABIMBAIOT CTPEJIKY IIOBEPSIEMOIO MAaHOMETpa TOYHO IIPOTHB
IIOBEPSEMON OTMETKH H 3allICBIBAIOT ITOKa3aHHSA oOpasioBoro maHomerpa. IloBepky
ITPOMU3BOJIAT IIPH IIPSMOM H 00PaTHOM X0 axX.

PesyIbTaT IIOBEPKH 3aHOCST B IIPOTOKOI PabOTHI.

[Ipu perymipoBke MaHOMETpPa IO KaTHOPOBAaHHEIM I'py3aM BKIIOYAIOT H3MEPHTEIIHHYIO
KOJIOHKY / H PYYHOH HAaHOC, OTKPHEIB BEHTHIIN 4 H 7. | pagyHpOBKa MaHOMETPA BEAETCS B TOH JKe
ITOCIIENOBATEIILHOCTH, YTO M IIPH TPagyHPOBKE II0 OOpasl[OBOMY IIPYKHHHOMY MaHOMETPY.
PasHMIla 3aKIOYAETCS TOJIBKO B TOM, UTO KOHTPOJIBHBIMH 3HAYEHHSMH IS PETYIIMPYEMOIO
MaHOMETPa SBIIIETCS BEC KaTHOPOBAHHBIX I'PY30B, VKa3aHHBIH Ha I'Py3axX B €IHHHI[AX JaBIICHHSI.
['pagyHpoBKa IIpH B3BEINEHHOM COCTOSHHH IIOPIIHA B IpefaciaxX padodero XoJa M IIPH €ro

BpareHrn. OGhIYHO JOOHBAIOTCS ITOrPYKEHNS MOPIIHI oT 1/2 10 2/3 cBoeit AHHEL YTIO0Bas

CKOPOCTh BpAIEeHHS JOKHAa cOCTaBIATh OT 30 10 120 06/ mun B 3aBHCHMOCTH OT Harpy3KH

(4eM OonbIIe Harpy3Ka, TeM MeHBIIE CKOPOCTh BpalleHHT). BpaleHHe co3qat0T OT PYKH.

S Copep:xanne or4vera, popMa H npaBHJIa opopMJIeHHS OTUYETA MO JIAdOPATOPHOII
padore

Tabmiia 1- XapaKTepHCTHKH ITIOBEPSIEMOr 0 H 00pa31[OBOro MaHOMETPOB

[ IpunOopEI, IMpHMEHSIEMEIE

MpH paBoTe Tumn | Ipegensr naMepeHns | Kiracc TOUHOCTH

[ IoBepSsEMBIH MaHOMETP
OO0pasIOBEI MAHOMETP
Tabmiia 2-Pe3yiIsTel MOBEPKH MAaHOMETPA

[ToepsieMbie oTMeTKH | 1I0Ka3aHris oOpasIioBoOro AGCOIOTHAS ITOT PEIHOCTD
IPagyHPYyEMOIO MaHOMeTpa, P, I'pagyHpyeMoro MaHOMETpa
MaHOMETpa, Pp IIpsviort Xox | OOpaTHbIH X0 | 11psavon Xox | OOpaTHBIH X0

MaxcHmanbHasl IIPHBCACHHAA IIOI'PCIIHOCTE ITIOBCPACMOI'O MdHOMCTPA.

=5 100%.
P

0
6 Bomnpocsl 115 3alIMTBI padoThI
l. Kakme pasHOBHAHOCTH TPYOUATHIX ITPYKHH H3BECTHEI

]

S=

i i = L=

.EI,DHTFHE'H'T‘ NOAMVICAH 7T T 0T TPY3O0ITOPIMHEBOIO MaHOMETPa

SNEKTPOHHOW NOAMUCHIO X H GﬁpﬂBHGELIK MAHOMETPOB
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JIabopaTtopnas padora Ne 8
I'paaynHpoBKa TEXHHYECKHX TepMoIiap
1 leans 1 cogepraHne
[lempro JaHHOH pabOoTHL ABISETCSA O3HAKOMIEHHE C IIPHHIIHIIOM JEHCTBHA

M VYCTPOHCTBOM TEPMOIIAPBI, H3ICOTOBIEHHE TEPMOIIAPEl, a TakKKe IIPOH3BECTH
IPpayHPOBKY TEPMOIIApBI, IIOCTPOHTh TIpaHKH 3aBHCHMOCTH J2/{C OT TemIepaTypbl I
IpagyHpyeMOH H 00pas3I[OBOH TepMOIIap 10 3KCIIEPHUMEHTAIEHBIM JJAHHEBIM.

2 Teopernyeckoe 000cHOBaHHE

3aMKHYyTas 2IeKTpHYecKas IIEIb, COCTOMIAs H3 JBYX PasHOPOMHBIX ITPOBOJIHHKOB
(AIIEKTPOZOB), oOpa3zyeT TepMO3IeMeHT, Ha3bIBacMBIil TepMoIlapoil (pHCYHOK 1). CriasHHBII
KOHEI[, ITOMEINEHHBIH B H3MEPSEMYIO CPEY, Ha3bIBaeTCA pabOYUM KOHI[OM HIIH TOPSYHM CIIaeM,
a IPyTroH — XOJIOIHEIM criaeM (7).

to
t, t,

A B A B

PucyHok 1 — Cxema TepMoIiapel
VY t

Puc 2.1

TepMornapsl MOKHO HM3TOTABIIMBATE M3 JIFOOBIX PAa3HOPOIHBIX METAIIOB HIH HX CITIABOB.
OJIHAaKO H3-3a BBICOKHX TpeOOBaHMIL, IIPEABSBIIEMBIX K TepMoIlapaM TIIpH H3MEPEHHH
TeMIlepaTyphbl, IIPaKTHYECKOE IIPHMeHeHHe ITONYYWIH IUIaTHHOPOAHH-TIIaTHHOBBIe ([117),
XpOMeTb-aIroMeleBRble (XA4) 1 XpoMeab-KorelneBble (XK) TepMomapsl.

OCHOBHBIE TPeOOBaHH I K TepMOIIapaM:

- bommpasg 2/{C, pasBHBaeMas TEPMOITAPOI,

- IIMHEHHAS 3aBHCHMOCTE 2/{C TepMoITaphl OT TEMIIEPATYPEHI,

- BOCITPOM3BOIHMOCTh TEPMOITIapHI,

- HEU3MEHSEMOCTh XapaKTePHCTHKIH,

- ITOITOBEYHOCTE.

BosHukHoBeHHe 2/[C TepMoIrapel OOBSACHIETCS TaK. YHCIO CBOOOAHBIX SIEKTPOHORB,
OTHECEHHOe K eAuHHIle 0O0beMa, HEOJHHAKOBO B pasHeIX MeTawiaX. [IpH IUIOoTHOM
COIPHKOCHOBEHHH 3IIEKTPOHBI JHOQYHIHPYIOT H3 MeTalla ¢ OOIBIIHM HX COJep’KaHHEM B
METaJIJI ¢ MEHBIIINM COJePKaHHeM B OONIBINEM KOIMYECTBE, UEM B 0OOpaTHOM HalTpaBIeHHH. [ Ipu
5TOM IIePBBIT METAIU 3apsDKacTCA ITOIOKHTEIIFHO, @ BTOPOH — OTPHI[ATENbHO. Bo3HIKarOIee B
MECTe COIPHKOCHOBEHHS 3IIeKTPHYeCKOe IT0Ie MPEISITCTBYET 3TOH JU(dy3uu. [IpH HeKoTopoM
3HAUEHHH 3JIEKTPHYECKOI'O OIS YCTAHABIMBACTCS MHHAMHYECKOE PaBHOBECHE, IIPH KOTOPOM
CKOPOCTH ITepexXoia NMEKTPOHOB M3 OJHOI0 MeTaUla B APYIOH CTAHOBATCS paBHBIMHU. [IpH TakoMm
VCTAHOBHBIIEMCS COCTOSHHHM B CIIa€ BO3HHKAeT Pa3sHOCTh IIOTEHI[HATIOB, Ha3blBacMas

AOKYMEHT NMOANUCAH I, o
SHEKTPOHHOM MOANNCHIO )IHOH M TOH JKe Iaphl TePMOSIIEKTPOROB 1 3/[C

Ceprtudbnkar: - 12000002A633E3D113AD425FB50002000002A6
Bnapeney:  LleGayxosa TaresHa AneKcaHaposHa ICTARJIEHHOH H3 TEPMOJJIEKTPOLOB A H B, cIlan

puMep o = 0.
Nencreutened: ¢ 20.08.2021 no 20.08.2022



SJIC TepMonapsl, CITaH KOTOPOH HMEIOT Pa3HYI0 TeMIIEPaTYPY ¢ H fy, ONpeJenseTcs H3

YPAaBHCHIA.
EABir,tni =€ 5(:) T €BAlt, ) (D)
HIIH., H3MCHS ITOPAIOK HHACKCOB BTOPOI'O YJICHA ]_[pﬂBGﬁ HYaCTH YPABHCHHA, ITOIIYHHM.
EAB[E,ED“J — €4B(t) T €4Bl, ) (2)

OTO M eCTh YpaBHeHHe TepMonapsl. Mim

EAB&;D‘J :fl(f)_fz(fﬂ)* (3)

[IpH ITOCTOSHHOM 3Ha4YeHHH TeMIIepaTyphl XOMOoJgHOro cmasg (t,), 3/JC TepMomaphl
3aBHCHT TOJIPKO OT TEMIIEPATYPHI TOPSUYErO CITast:

EABI;,ED‘J — f(f) 4)

OOBIYHO TEMIIEPATYPY XONOJHBIX chaes npuBoaar kK 0°C. Jmg msMmepenusa 2/C
TepMOITapbl, H3MePHTEIbHEIH MPHOOP MOAKIIIOYAIOT K e CBOOOJHBIM KOHI[AM (PHCYHOK 2, a)

HJIH B pa3pbIB OJHOI'O H3 AIEKTPOJIOB IIPH 3aMKHYTEIX CBOOOIHBIX KOHI[AX (PHCYHOK 2, 0).
[Togkmodyenne mmproOopa K TepMOIIape MOXKHO pacCMaTpHBaTh KaK BKIIFOYEHHE TPETBETO

ITPOBOIHIKA B €€ IIETIh.
[Tpn mopximrodyeHHH IpHOOpa K CBOOOJHBIM KOHI[AM TEPMOIAphl (PHCYHOK 2a) B LIEITH
00pasyroTCcs TPH CIIast: OJHH rOpsSYHi 1 M J1Ba XOIOJHEIX 2 H 3.

4/ f) 2 ¢,

/

PucyHok 2a — CxXeMa IO COEeIHHEHH S PucyHoOK 20 — CxXeMa BKIFOUEHH S
H3MEPHTEIIBHOI O ITpHO0Pa K CBOOOTHEIM H3MEPHTEIILHOIO ITpHOOpa B pa3phIB LIEITH
KOHI[aM TepMOIIaphbl TEPMO3JIEKTPHYECKOr O ITpeodpa3oBaTeiid

[IpuHIMasa TeMrepaTypy XOIOMHBIX CIIaeB OJAHHAKOBOH H PABHOH fp, a TEMIIEPATYpPy
TOPSUETO crasd 1, paBHOH 7, HAHJAEM, YTO cymMmapHas 2//C 1IeIH paBHA:

EABC[&,;D ) = €4Bt) T €ac(s,) T Coulr, ) &)
CYMMY €pq(; ) T €cy( ) MOKHO 3aMEHHIb Ha — € 5, ), TaK KaK 3/[C 3aMKHYTOH LEIH,

COCTOAIIAaA H3 HCCKOIBKIIX IIPOBOAHIIKOB H HMCIOIINHX OJHHAKOBYIO TCEMIICPATYPY CIIACB,

COIJIACHO 3aKOHY BonbTa, paBHa 0.

IIocrie 3aMeHBI TTOITVYHM:
AOKYMEHT NoanmncAH

SNEKTPOHHOW MOAMUCHIO s~ €asty) = Elt 1), (6)
Cepruchukar:  12000002A633E3D113AD425FB50002000002A6 |
apsl (2). OTCIofa BHAHO, YTO ITOAKITFOUEHHE

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
[aM TepMoIlapel He BIHMSeT Ha ee 3JC, ecnH
Nencreutenen: ¢ 20.08 2021 no 20.08.2022



3/JC TepMOITaphl HE H3MEHHTCSA H B TOM CIIVYae, eCIIH H3MEPHTEIBLHEBI IIPHOOP BKIIOUEH
B PaspelB OJHOTO H3 3JIEKTPOJOB M TOUKH IIOJCOSHUHEHHS IpHOOpa HMEIT OJHHAKOBVIO
TeMIieparypy. COeIMHeHHEe TepMOIlaphkl C H3MEPHUTEIIBHBEIM IIPHOOPOM  OCVYIIECTBIISIETCSA
CITEI[HaJIb HBIMH ITPOBOJIAMH, Ha3bIBAEMBIMH KOMIIEH CAI[H OHHBIMH ITPOBOJAMH.

Jnns ners (pHCYHOK 2, O) ITOITYYHM:
E, .(ttt )=e (t)+e,.(t,)+e.,({)+e,,(t,). (7)
YUYHTBIBASL, UTO

epc(l))=—e(t)mey, () =—e (L),
BATTHIIEM:

E o (ttty)=e z (1) —e 5 (8,) = E(tt,) (8)

T. €. ypaBHeHHe (8) TakKe COBMaJaeT ¢ (2).

TakmM oOpa3oM, clIeJCTBHEM COBITaJeHHI ypaBHeHHH (6) u (8) ¢ (2) gBIgeTcs TO, YTO
TepMo 2/[C T'2I1 He H3MEHSETCS OT BBEAEHHS B €0 IIEIb TPETHET O IIPOBOAHHKA IIPH PABEHCTBE
TEMIIEPATYP €ro KOHI[OB. OTOT BBIBOJI JIETKO PACITPOCTPAaHHTL Ha IMFOO0e UYHCIIO IIPOBOIHHKOB,
IIOAKIIOYAaeMBIX B KOHTYp [132[], TIpH VCIOBHH PaBEeHCTBA TEMIIEPATyYP KOHIIOB HSTHX
ITPOBOAHMKOB. YKa3aHHBEIH BBIBOA MOKET OBITH OTHECEH TaKXKe K IOAKIFOYAEMOMY
H3MEPHTEIIBHOMY ITPHOOPY.

HMTak, MOAKIIOYEHHE H3MEPHTEIIBHOro IpuHdopa B KOHTYP 121/ 1mo obeHM cxeMaMm

(pucyHOK 2, a, 0) OQHHAKOBO IIPaBOMOYHO, IIpH 3TOM TepMo J//C, reHepupyeMas B 12l He
HCKaKaeTcHl.

M3MepHTeIbHBIH ITPHOOD IMOKaKeT HCTHHHYIO TeMIlepaTypy TOIIBKO B TOM CIIydae, €CIIH
TeMIlepaTypa XOJIOJHBIX CITacB paBHA HYIIO. B JIeHCTBHTEIBHOCTH JXe Ha ITPaKTHKE TeMIlepaTypa
XOJIOAHBIX CITaeB TepMomaphl oriaHdaeTcd oT 0°C, mosToMy B IOKa3aHHS IIpHOOpa BBOJAT
TIOIPaBKY IO YPaBHEHHIO:

EAB(E,EDH — EAB(E,E,H T EAB(E;,ED"J )
rae K ABltt, )
XOIIOHOTO crad to = 0°C;

— J/IC pasBHBaeMasl TEPMOIIAPOH IIPH TEMIIEPATYPe TOPSYEro cras t u

E AB(te) ~ 2/[C, pazBHBaeMas 3TOH K& TEPMOIIApOH IIPH TeMIIEpaType TOPSUYEro cIias f;
E AB(z ¢, )~ TIOMPaBKa Ha TeMIEpaTypy XOIOJHOTO CItas, OINpeferieMas Kak I1C
TepPMOITaphl, pasBHBAacMas TEPMOITAPOH IIPH TEMIIEPATYPE TOPSYETO CIIas fo' M XOIOMHOIO CITas fo

= 0°C.

3HaK «+» CTaBHTCS, KOT/a JeHCTBHTEIIbHAS TeMIIepaTypa XOIOJHOrO cIias (TeMIeparypa
OKPY’KaIOIIEeH Cpelbl ) BBIIIE HYIII, a «—» — HH/Ke HYII.

B IIpoOMBIIUIEHHBIX ITpHOOpax IIpH H3MEPEHHH TeMIIEpPaTyphl IIPH ITOMOIIH TepMoIiap
IIPUMEHSIOT KOMITEHCHPYIOIIHE YCTPOHCTBA, KOTOPBIE ABTOMATHYECKH BBOJST IIOIIPABKY Ha
TEMIIEPATYPY XOJIOMHOIO cras. /[ IMpaBIIBHOTO BBEJSHHS ITOINPaBKH HeOOXOMHMMO, YTOOBI
KOMIIEHCHPVIOIIEE YCTPOHCTBO M XOIOAHBIH CIIAH TepMOIlaphl HMEIIH  OJHHAKOBVYIO
TeMIeparypy. /s 3TOro XOIOMHBIM CIIAH TepPMOIlapbl IIPH ITOMOINHM KOMIIEHCAIHOHHBIX
ITPOBOJIOB IIEPEHOCHTCS HETIOCPEICTBEHHO K KOMIIEHCHPVIOIIEMY VCTPOHCTBY. B OOJIBIIMHCTBE
CIIy4acB KOMIIEHCHPVIOIIEE VYCTPOHCTBO TIIOMEINAETCS BHYTPH KOPITYCa H3MEPHTEILHOIO
ITpHoopa.

KoMIieHCaIMoOHHEIE TIPOBOAA H3rOTARIIMBAIOTCS M3 TAKHX JKe MaTepHalIOB, KaK H caMma
TepMOITapa, IWIH Ke IMOJ0HPAarTCS CIUIABRI METAIIIIOB KOTOPBIE B ITape MeXIy cOOOH pa3BHBAIOT
S/JIC mmpH U3MeHeHHH TeMIeparypsel B Ipefenax 0-100°C' takyro ke, KaKk H TepmoIllapa, I

KOTONOI AT TTNORNATA TINTAUNAINTC T

JOKYMEHT NOAMNUCAH !
SNEKTPOHHOWM MOAMUCHIO 'OpYJ0BaHHE H MATepPHAJIbI
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 'poM OT 0,5 110 3.3 mm
Bnapeneu: Llebayxoea TateAHa AnekcaHaposHa
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4, Mertanmideckuii 6mok (prc.4)
5. IloTeHIOMETP
4 MeToauKka H NOPAAOK BHIIOJTHEHH A PA0OTHI
4.1 3roToBIEHHE TEPMOIIAPEI

JIIIsT U3rOTORIIEHU S TEPMOITAPBI ITPHMEH SFOTCS ITPOBOJIOYHEBIE BJIEKTPOABLI JUAMETPOM OT
0.5 10 3.3 mm.

1. bepyT mBa pasHOPOAHBIX 3JIEKTPOAA, MJIMHA KOTOPBIX Ha J0-60 mm OONIBIIE JIIHMHHBI
00pasIOBOH TEPMOIIAPEI.

2. KOHIIBI 3NEKTPOAOB, MPEeAHA3HAYEHHBIE I CBAPKH, 3auUMINAIOT MEIIKOH HaXXJauHOH
OyMaroH M TYI'O CKPpYUHBArOT B 5-0 BUTKOB. [locneaHie qpa BUTKA HOKHHI[AMH CPe3aroT.

3. CKpy4YeHHBIH KOHEI[ IeKTPOJIOB CBOPAaYHBAIOT Ha CIIEIHAIIEHOM YCTPOHCTBE (PHCYHOK
3.1). IlogroroBneHHBIH KOHeI] 3a’KHMMAIOT METAUIHYECKHMH IIHIMAMH C H30IIHPOBAHHBIMH
PYUYKaMH Ha paccTOSHHH 30-40 mm OT CKPYTKH H BKIIIOYAIOT HampspKeHHe. CKPYTKY OITYCKAOT B
VT OIIBHBIH TOPOIIOK Ha IMyOHMHY 10-20 mm H BBEIASPKHBAIOT, ITPHMEPHO, 2-3 CEKYHIBI 0
oOpa3oBaHM crasd (IMapHKa).

IIpumeuariie:

CBapoOYHYIO  OIEpal[i0 HEeOOXOJAHUMO IIPOBOAHUTE €  COONMIOJIEHHEM  TEeXHHKH
OEe30ITaCHOCTH.

4. llocrme cBapkH TepMoOIlapy OTXKHIaroT IpH Temreparype S500-600 °C, a 3areM
AIEKTPOJIBI TePMOITaphl H3OIHPYIOT (papd OpOBEIMH TPYOKAMH.

5. OnpenensroT IMOISPHOCTS TEPMOITAphl U ITOACOSIHHSIIOT €€ K 3a’KHMaM I'OJIOBKH,
cOOIrO1as ITOJSIPHOCTD, VKa3aHHYIO Ha TOJIIOBKE.
4.2 I'pagyHpOBKa TEPMOIIAPEI

[’ paiyHpOBKOHN TEPMOITAPEI HA3BIBAETCSA SKCIIEPHMEHTAIIBHOE HAXOXKIECHHE 3aBHCHMOCTH
I/IC TepMorapel OT TEMIIEPATYPEL €€ TopsUuero crasg. CyIIeCTBYIOT ABa criocoda rpaJyHpOBKH:

- IO IIOCTOSHHBIM TOYKaM — TEMIIEpaTypaM PaBHOBECHOI'O COCTOSHHS STaJIOHHBIX
BEIIECTB, YHCIEHHBIE 3HAUEHHS KOTOPBIX M3BECTHBI. Hampumep, TOUKa TasHHS JIbJa, KHIICHHS
BOJIBI, IUIABIIEHH S cepebpa, 30/10Ta, KHIIEHH I KHCIIOpOoJa, TPOHHAaA TOYKa BOIOpo/a,

- TIO TTOKa3aHM M 00pas3I[OBOH TEPMOITAPEI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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PucyHok 3 — Criel{HaJIbHOE YCTPOHCTBO

I — KpoHINTEHH, 2 — 3a)XHM, 3 — B3JIEKTPOH3OIAIHMOHHAS BTVIKA, 4 — JepKaTellb-
3IIEKTPOJI, 5 — TepMoIIapa; 0 — IHIIIBL, / — Pe3HHOBAS HAKIIAAKa, 8 — IIOPOIIOK VIJIS, 9 — THIENb,
10 — roracTHHKA-3eKTPoA;, 11 - KOpIryc yCTpOHCTRA.

[lepBeIH Ccrioco0 rpaIlyHpOBKH HAMOOIIEE TOUEH H IIPHMEHSIETCS ITOYTH HCKIFOUHTEIIBHO
JULS TIOBEPKH U TPafyHPOBKH 3TAJIOHHBIX TEpMOIIAP.

['paiyHpOBKY II0 BTOPOMY METOAY OCYINECTBIISIOT II0 OOpasIiOBOH IUIATHHOPOJIHI -
INIATHHOBOH TepMOIlape BTOPOro paspsna. lemreparypa, oOIpeAcnseMas 10 00pasioBOH
TepMOITape, IIPHHIMAETCA 3a JEHCTBHTEIILHOE 3HAYEHHE TEMIIEPATYPEI B ITEYH.

['paxyipoBKa TEPMOITAPEI 110 BTOPOMY METOLY CBOTUTCS K CIIEAVIOIIEMY:

1. 'opsune cmman oOpasioBOH H I'PpaJyHPOBAHHOH TEPMOIIApPhl BCTABIISIOT B OTBEPCTHS
MeTaTIn4eckoro 6moka 1 (pHCYyHOK 4), KOTOPBIH ITOMeIaeTcs B CPeJHIOK YacTh SIIeKTPHYECKOMH
ey 2. MeTtaimmiyecKHi OIOK CIIYVKHT JUIS BRIPABHHBAHHS TEMIIEPATYPHOrO ITOJIA Ieud. Ero
H3TOTOBIISIFOT M3 KAPOYIIOPHOH CTAIM B BHJIE IWUIHMHAPA JHAMETPOM, PaBHBAIM ITPHOIM3HTEIILHO
BHYTPEHHEMY JTHAMETPY KepaMHYECKOH TPYOBI Ieud, M JIHHHOH 80- 100 .

2. Bo wus0exaHue IIONaJaHHSI XOIOAHOIO BO3JAyXa BCE OTBEPCTHS IIEYH TINATEIBHO
3aKPBIBAIOTCAL.

3. XOIOJHBIE CcITad 00pasIlOBOH H I'PaJyHPOBAHHOH TepMOITap IIOMEINAIOT B ITPpoOHpKH 4
H 3aIMBAIOT CYXHM MHHEPAJIBHEIM MaciIOM Ha BRICOTY 10-15 mm.

4. 3anmoaHsMroT cocya Abroapa 5 MelnKoApoOIeHBIM YHCTEIM JIBIOM H 3aJIMBAOT €TI0 BOJAOH
TaK, YTOOBl YPOBEHBL BOJIBI ORI HECKOIIBKO HIJKE VPOBHSA JIbJia. B ITOIYUYEHHVIO BOLO-IIEASHYIO
CMECH TIOTPYKAIOT IMPOOHPKH C XONMOAHBIMH CIIasIMH H PTYTHBIH TepMOMeTp 3. Ilo pryrHOMY
TEPMOMETPY CIEIAT 3a TEMIIEPATYPOH BOHO-IIEASHOH CMECH, KOTOpas HOKHa OBITh PaBHOH
HYIIFO Ha BECh IIEPHON T'PagyHPOBKH. ECIM TeMIIepaTypy XOJOIHBIX CITAEB 10 KAKHM-TIHOO
TIRTIITITIANS TIan s rasri s manmansrmant santa HyTIG  TO TPAAYHPOBKY MOXKHO OCYIIECTBIISTH H

NOKYMEHT NMoanncAH
SNEKTPOHHOW NOANMUCHIO H STOM HEG@KG,I[HMG BBOJHTE IIOIIPABKY Ha
Ceptudhmkar:  ~12000002A633E3D113AD425FB50002000002A6 ba XOJIOTHOIO CITast H3MepsAeTcsS PTYTHBEIM
Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa '
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ITPpOBOAA OT TCPMOIIdp, CTPOI'O coOmroaas ITOJIAPHOCTD .

12T/220B

PucyHok 4 — Metammmyeckui OI0K
I — mertammyeckuil OJIOK, 2 — 3IEKTPHYECKas CMeCh, 3 — PTYTHBIH TeEPMOMETP, 4 —
IpoOHpKa; 5 — cocyx Jproapa; 6 — KOHTPOIBHBIH ITOTEHIHOMET].

0. [logroraBmisaroT K paboTe KOHTPOIBHBIN ITOTEHI[HOMET].

OO0pasiioBas TepMoIapa ['pagyHpyemas TepMoriapa

7. Tlomaror HanpskeHHe K reud (127, 220B) H clIegdr 3a ITOKa3aHHAMH KOHTPOJIbHOIO
ITOTEHIHOMETA.

8. CHHMAT ¢ KOHTPOJBHOIO IIOTEHIMOMEeTpa 3HaueHHsI JI/JC o00pasloBOH H
IrpaJyHpPOBAaHHOH TepMOIIaphkl He MeHee 4YeM B /-9 Toukax (3aHocaT B TaOmmiy 1), JOBOIS
TeMIieparypy B Ieurd g0 500-550°C. Ilepen xaXapIM H3MepeHHEM JelaroT BRIACPRKY 10-15
MIHYVT.

0. Ilo momy4eHHBIM JaHHBIM CTPOST TpaHKH 3aBHCHMOCTH 2/[C TepMoOIlaphl OT
TeMIieparypel. lIpH »ToM 1O ocH aOCIMCC OTKIAAbIBAIOT JIEHCTBHUTEIBHBIE 3HAUYECHHUSA
TEMIIEPATYPEL, OIpPEeleleMble II0  OOpaslOBOM  TepMoIlape, a II0 OCH  OpAHHAaT
3KCIIepHMEHTAIbHBIE 3HAYeHHS J//C 00pa3ioBOH H I'palyHPYyeMOH TepMoIiap.

10. OrnpeaensaroT MOrpelHOCTH I'PafyHPYEMOH TePMOIIapel HE MeHee YeM B D> TOYKaXx,
PAaBHOMEPHO PAaCIIOIOKEHHBIX I10 KPHBOH. 3a HOeHCTBHTEIBHBIE 3HAYECHHUS ITPHHHMAIOT
TaOinnuHble 3HadYeHHs J2/[C TepMmomaprl. llorpelHOCTs He JOIDKHA IIpeBBIIATE +4°C B
HHTepBajie 0-300°C u He npeBsnuaTh 1% IpHu TeMITEpaTYypax.

AOOKYMEHT NnoarcAH

ANEKTPOHHOW noanuckio 3HJIA ﬂ(l)ﬂpM.]IEHHH oTYE¢Ta 110 ﬂﬂﬁﬂpﬂTﬂpHﬂﬁ
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 oTe
Bnapeneuy: LLleBayxoea TateAHa ANeKkcaHapoBHa TYHPOBKH TexXHITYeCK O TEPMOIIapPHI
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6 Bonpochl 1151 32a0IHTbI PA0OThbI

HazoBuTe pasHOBHIHOCTH TEpPMOIIap
Kakme TpeGoBaHHS IIPeIbABIISIOTC K TepMOIIapaM
Kak BosHukaeT 3//C TepMOITaphl
[IpuBeaHTEe cXeMbl BKIFOUEHH I H3MEPHTEIILHOIO IpHOOpa B 1T

TEPMO3JIEKTPHYECKOTr O IPpe0Opa30BaTeiisa H BEIBEAHTE /IS HUX YPaBHEHHE TEPMOIIAPhI

5. llouemy tepmo 3JC T'2I] He H3MEHSETCS OT BBEAECHHS B €r0 IENb TPETHETO
ITPOBOHHKA

6. /limga dero BBOAHUTICS IIONpPaBKa Ha  TEMIIepaTypy  CBOOOAHBIX  KOHI[OB
TEPMOAIEKTPHYECKOr O ITpeoOpa3oBaTeIs.

= LI P

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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JIabopaTtopnas padora Ne 9
I3MepeHne rHIpoOCTATHYECKOT0 JABJICHHS

1. IHean u cogep:kaHue llenpro qaHHOH padoTHl SBISETCS H3YVUYEHHE YCTPOHCTBA H
ITPHHIIUITA JeHCTBHS KHAKOCTHBIX IIPHOOPOB IS H3MEPEHH A IaBIIEHHS, ITPHOOPETEHHE HARBIKOB
110 H3MEPEHHIO THAPOCTATHYECKOTO JABIEHH S KIIKOCTHRIMH ITPHOOPaMIL.

2. Teopernueckoe 000CHOBAHHE

T'uopocmamuueckum o0asjieHuem Ha3bIBAIOT HOPMAJIbHOE COKHMAIOIIEe HAIIPSKEHHE B
HEITOABHKHOM KHIKOCTH, TO €CTh CHIY, ACHCTBYIOIIYIO HA €IHHHIIY IUIOIIAJH ITOBEPXHOCTH,
HOPMAaJIbHO OPHEHTHPOBAHHOH K 3TOH CHIIE.

3a eIMHHITY JaBIeHHI B MexayHapomgHoi cucTeMe equHHUI] (CH) rpuuaT mackams (I1a) —
JIaBIIEHHEe, BBI3BIBacMoe CcHIIOH 1H, paBHOMepHO pacIpelellIeHHOH II0 HOPMAalIbHOH K HEH
TIOBEPXHOCTH ITIOIaabio 1 M7, To ecth 1 Ila=1 H/Mm".

JIIsT TIpakKTHYeCKHUX BBIMHCIIEHHH M H3MEPEeHMI 5Ta €IMHHI[A MOXeT OBITh HeyIqoOHa,
IIO3TOMY 4Yallle IIPHMEHSIOT KpaTHEIe eJHHHIEI — KHnonackanb (klla) m meramackams (MlIla): 1
k[la=10°Ta; 1 MIla= 10°ITa.

B 3aBHcHMoOCTH OT croco0a oOTcYeTa pa3iHYaloT abconomHoe, u30b1NnoYHoe
(MaHomempuueckoe) H eaKyymMmempiiveckoe JaBJIeHHE.

AOcomroTHOe (TOJIHOe) JaBlieHHe P OTCUMTBIBAaeTCS OT aOCOIMIOTHOIO BaKyyMa.
ATMocdepHoe JTaBieHHe P CO3MAETCSA CHIIOH TSDKECTH BO3AyXa aTMOC(EpPHl H IIPHHHMACTCS B
OOBMHREIX VCIOBMSAX paBHEM 101325 Ila mm 760 »m.pr.ct. M30BITOK JaBIeHHS HaT
aTMOC()epPHEIM Ha3bIBAIOT MaHOMeTpHYecKHM JaBineHHeM (Pn=P-P.), a Hemocratok m0
aTMOC(PEPHOr 0 JaBIIEHHS — eGakvyMmempiueckum oaeneHuem (pe = pa— p). Ha pucyHKe 1
ITOKa3aHO COOTHOIIIEHHE JABJIEHHI B Pa3/IMUHBIX CHCTEMAX OTCUETA.

[TpnOopE 11 H3MepeHHS JaBIEHHI BeChbMa Pa3Ho00pa3Hbl. OHH KIIaCCHPHIHPYIOTCS IO
Pa3IMYHEIM IIpH3HaKaM. [[o XapakTepy H3MEPSIEMOH BEIIHNYHHEI JaBIIEHHS ITIPHOOPEI
Pa3AeIIIOTCS HA CIIEAYIOIIHE TPYIMIE:

— IIpHOOPHI IS H3MEPEHHS aTMOC( EPHOIO JABIIEHHS Pan — OApoMempul;

— IIPpHOOPHI IJIST H3MEPEHHS P a3HOCHILL ADCONIOMHO20 Pg H AMMOCPepHO20 0aGNeHULL Pan,
TO €CTh IS H3MEPEHH 130 b1N0UH 020 OAGNeHUS Py — MAHOMEMpPbl H 6AKYYMA P —
gaxyymmempot. [ IpHOOPEI, H3MEPSIOIIHE H30BITOYHOE JABIIEHHE H BAKYYM HA3BIBAIOTC S
MAHOBAKYYMMeEMPAMLL,

— IIpHOOPHI IS H3MEPEHH a0COIIIOTHOTO JTABIIEHHS Py — MAHOMEMpPbl AOCONIONMHO20
oaenenuisn (eCIIH H3MEPSIEMOE JTaBJIeHHe OOIbIIle aTMOC(EPHOTo, TO a0COIMOTHOE JTaBJIEHHE
MOKHO H3MEPSTH C IIOMOIIBIO bapomempa U MaHomempd;, eCIIH MeHbIIE aTMOC(EPHOro — C
IIOMOIIBIO bapomempa N eaxyymmenpa);,

— IIpHOOPEI I H3MePeHH Pa3HOCTH JaBJIeHHI — ouggepenyuanvhvie Manomempul,

— IIPHOOPEI I H3MEPEHHI MAJIOrO H30BITOYHOIO JaBJIEHHS H BaKyyMa —
MUKDOMAHOMENIPBL.

[To mmpHHITHITY AeHCTBHA pas3yaioT IIPHOOPEI JKHAKOCTHEIE, MEXaHHYECKIE,
3IIEKTPHYECKHE, KOMOHMHHPOBAHHEIE.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



o, Ma A

2105 T | 210

ABCOMHOTHOE AABMEHHAE

2.10° 10°

H3bbITOMHOE AABAEHHUE

[ S S S S

EaRyYMMETH HIECKG S

105 Y
S 7SS S S/
PucyHok 1 — CucreMsl oTcueTa JaBIIeHHI

K srcrioxocmmuvim OTHOCSTCS ITPHOOPEI, OCHOBAHHBIE IIPHHIIHIIE YPABHOBEIIIMBAHH I
H3MEPSIEMOTO JTABIEHH S p CHIION TSKECTH CTON0a KUIAKOCTH BBICOTOH h B IIPHOOpE:
P=p-G-H, (1)
I7ie 0 — IDIOTHOCTH JKHAKOCTH [KI/M’]; g — YCKOpeHHe CBOOOIHOrO MajeHs [M/c].

[IpermMyInecTBaMH KHIKOCTHBIX IIPHOOPOB SBJISIOTCS IIPOCTOTAa KOHCTPYKIIHI H BBICOKAS
TOYHOCTh, OJTHAKO OHH YIOOHBI TOIBKO IIPH H3MePEHHH HeOOIBIIHX JaRIEHHI.

B mexanuueckux npubdopax mn3MepsieMoe IaBlIeHHe Ae()OPMHPYET YIIPYTHH 3IIeMeHT
IIpHOOpa — MPYKHHY, KOTOpas MOXKeT IPeJICTaBIsATh COOOH IONYI0 TPYOKY, MeMOpaHy, CIIIL(POH
H Ta. Jledopmamps VyIOpyroro »JIeMEHTa, BBI3BaHHAS JaBIEHHEM, II0 3aKOHY ['yka
ITPOIIOPIIHOHAIbHA JABIIEHHIO H CIIYKHT ero MepoH. [IpenMyInecTBOM MeXaHIYeCKHX ITPHOOPOB
SIBIIIETCA HX KOMITAKTHOCTh M OOJIBINOHN JHAIIA30H H3MePSAeMBIX JaBJIeHHII.

B anekmpuueckux npudopax BOCIIPHHHIMAEMOE YYBCTBHTEIILHBIM AIIEMEHTOM JaBIIEHHE
nmpeobpasyercss B ONEKTPHYECKHH CHTHAJI, KOTOPBIH PETHCTPHPYETCS ITOKAa3bIBAOIIIM
(BOIIbTMETP, aMIIEPMETP) HIIM IHINYIMHM (caMOITHCEI[, OcIlIyuIorpad) mpHOopaMH. BaXHBIM
IIPEHMYIIECTBOM 53THX NPHOOPOB SBISIETCA TO, YTO C HX ITOMOINBIO MOKHO (PHKCHPOBATh
IaBIIEHHE TIpH OBICTPOTEKYIIHX ITPOI[eCCaX.

K kKombounuposanHsim OTHOCITCS TIPHOOPHI, IIPHHI[MIT JEHCTBHS KOTOPBIX HOCHT
CMEeNIaHHBIN XapakKTep (HaIlpHMED, 2/1eKmpoMexdaniiieckiie npuoopol).

Abconiomuoe TaBIeHHE B TFOOOH TOYKE ITOKOSIIEHCS KHIKOCTH OIPEIEIIeTCs 10
OCHOBHOMY 3aKOHY I'HIPOCTAaTHKH

Ps=Po+p-G-H, (2)

IIE po — aOCOMIOTHOE JABJIEHHE Ha CBOOOJHOM ITOBEPXHOCTH, [IMal, © — INIOTHOCTH
KHIKOCTH, [KT/M’]; ¢ — YCKOpPEHHE CBOOOIHOIO MageHHI [M/c?]; h — IIIyOHHA ITOrPYKEHHS TOUKH
TT0JT CBOOOHOH ITOBEPXHOCTRIO, [M].

3. Anmaparypa odopyoBaHHe H MaTepHAJIbI

Pmymmutii 0apomemp COCTOUT BEPTHKAILHOH CTEKISIHHOH TPYOKH ¢ MIUIIMMETPOBOH

AIYMERTHQRIGAN past 3allONTHEHa PTYTHIO, H YaIllH C PTYTHIO, B
SNEKTPOHHOW NOANMUCHIO |
Ceptudmkar: | 12000002A633E3D113AD425FB50002000002A6 Taxyv mprHGOpoM BITEPBEIE OBITIO H3MEPEHO
Bnapenel: lLleG3yxoea TateAHa AnekcaHapoBHa D, TDppH'LIEJIJ]II B 1642 T.
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I JeMOHCTpAI[HH CITYKHT ITPHOOP (PHCYHOK 2), KOTOPBII BBIIOIHEH MPO3PaYHBIM H
HMeeT IOIOCTh 1, B KOTOpPOH BCerja COXpaHSAeTCs aTMOoc(epHOe JaBIeHHe, H pe3epByap 2,
YACTHYHO 3aIlOJTHEHHBIN BOMOH. {11 H3MepeHHI JaBJIeHHS H YPOBHS KHUIKOCTH B pe3epByape 2
CIIYKaT JKHJIKOCTHEIE ITPHOOPEI 3, 4 1 5. OHH IIPEACTARISIOT COOOH ITPO3payHbIe BEPTHKAILHBIE
KaHaJIbl CO IIKalaMH, Pa3MEeYeHHBIMH B €IMHHIAX JIJIIHEI.

Oonompyouslit. manomemp (nvezomemp) 3 cooOHiaeTcsd BEPXHHM KOHIIOM C
aTMOc(epoil, a HHKHHM — ¢ pe3epByapoM 2. MM ompejiensgeTcsa MaHOMETPHYECKOE JaBIIEHHE Py
= - g- hy Ha THe pes3epByapa.

Ypoenemep 4 coempyiHeH 00OHMMHM KOHI[AMH C Pe3epBYApOM H CIIVKHT IS H3MEPeHHS
YPOBHS JKHIKOCTH /1 B HEM.

Manosaxkyymmemp S npeacrtapisieT codon U-oOpasHbIN KaHaNI, YaCTHYHO 3aIlOIHEHHBIH
KHIKOCThIO. JIEBBIM KOJIEHOM OH ITOAKIIOUEH K pe3epByapy 2, a IpaBBIM — K IIOJIOCTH | H
IpeJHAa3HAYEH I OIPEJEIEHHS MAHOMETPHUYECKOIO pwo= L+ £+ hy (PHCYHOK 2, a) HIH
BaKYYMMETPHYECKOIO pPso = - g- hs (pHCYHOK 3, O) IaBIeHHH HaJ CBOOOTHOH ITOBEPXHOCTBIO
KHIKOCTH B pesepByape 2. JlaBlleHHe B pe3epByape MOXKHO H3MEHSITH ITyTeM HaKIOHa
YCTPOHCTBA.

[TIpH IToBOpOTE YCTPOICTBA B €0 INIOCKOCTH Ha 180" IIpoTHB 4acoBOM CTPENKH (PHCYHOK
2, B) KaHall 4 ocTaeTcs YPOBHEMEPOM, KOJIEHO MaHOBaKyyMMeTpa S IIpeoOpa3yeIcs B
neezomemp 6, a IBE30OMETP 3 — B 6axyymmemp 7(0OpaTHBIH IThe30METP), CIIY KaIIMI IS
OIPEIEIIEHHS BaKYYMa Pso = - ¢+ hs HaZ CBOOOIHOH MTOBEPXHOCTHIO JKHIAKOCTH B Pe3epByape 2.

4. MeToquKa H NOPSAOK BbIIOJIHEHHA PA0OTHI

[IpH BEIMOJIHEHHH JaHHOH 1alopaTOpHOH padoThl HEOOXOAHMO BEIYHCIHTH JABJIEHHE B
3aJJaHHOH TOYKe (HaIlpHMeEp, Ha JHE pe3epByapa) Yepe3 IMOKa3aHHS Pa3IHYHBEIX ITPHOOPOB, a
3aTEM CPaBHUTE Pe3YIIbTaTHL, ITIOIYUEHHBIE ABYMS ITYTSIMH.

1. B pe3epByape 2 HaJ ’KHIKOCTBIO CO3/IaTh JABJIeHHE BhIIIe aTMOC(EPHOIO (P o > Pam),
O YEM CBHIETEIIbCTBYET IIPEBHIIIIEHIE YPOBHS KHIKOCTH B ITbE30METPE 3 HaJl VPOBHEM B
pe3epByape H IPSAMOH ITepeliajl YPOBHEH B MaHOBaKyyMMeTpe 5 (PHCYHOK 2, a). 11 3Toro
YCTPOHCTBO ITOCTABHTH Ha IIPaBYIO CTOPOHY, a 3aTeM, IIOBEPHYB €r0 IMPOTHB YaCOBOH CTPEIIKI,
OTJINTBH YaCTh KHAKOCTH M3 JIEBOTO KOJIEHA MAaHOBAaKYYMMETPa 5 B pe3epBvap 2.

2. CHATH NOKa3aHus h p, YPOBHEMEpPA i M MAaHOBAKYYMMeETpa /.

a) 6) B)

An

Prucyaok 2 — Cxema mmpubopa: 1 — momocTs ¢ aTMocepHBIM JaBIeHHEM, 2 — OIBITHBIH
pesepByap, 3 — Ibe30MeTP, 4 — YPOBHEMED, 5 — MAHOBAKYYMMETP, 6 — IILE30OMETP, / —

DATANMAMIATIY

OJOKYMEHT NoAarnncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6 ITHE pe3epByapa uepes IToKa3aHH g IThe30METPa,
Bnapeneu. Webayxoea TatkaHa AnexcaHopoeHa MEPOM H MaHOBAKYYMMETPOM. ,HJIH OIlEHKH
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COTIOCTAaBHMOCTH PE3YIILTATOB OIIPEIeIIcHH I JaBIIEHII Ha JHE pe3epByapa ABYMS ITYTSAMH HaiTH
OTHOCHTEJILHYIO IO PEIITHOCTE O.

4. Hag cBOOOIHOH MOBEPXHOCTRIO B pe3epByape 2 co3laTh BAaKYYM (P o < Pam), KOTIa
YPOBEHD KHIKOCTH B IILE30METPE 3 CTAHOBHUTCS HIKE, UeM B pE3EpBYape, a Ha
MaHOBaKYyMMeTpe S IOSBIsSeTcs 0OpaTHBIN nepenas /s (PHCYHOK 2, 6). I 3TOro ycTpoHCcTBO
ITIOCTAaBHTH Ha JIEBYIO CTOPOHY, a 3aTeéM HAKJIOHOM BIIPABO IEPEINTh YACTh KHIKOCTH H3
pesepByapa 2 B JIEBOE KOJIEHO MAaHOBAKYYMMETpa S. J/laree BBITIOIHUTE OIEPAIHH IT0 IT.IT. 2 M 3.

5. IlepeBepHYTh YCTPOHCTBO IIPOTHR YaCOBOH CTPEIKH (PHCYHOK 2, B) H OIIPEJEIHTh
MaHOMETPHYECKOE H BAKYYMMETPHYECKOE JIaBIIEHHE B 3aJJaHHOMH IperogapareaeM Touke C
yepes IMOKa3aHH A ITbe30MeTpa 6, a 3aTeM C LIEIBIO IIPOBEPKH HANTH €r0 Yepes ITOKa3aHH
oOpaTHOro 1pe3oMeTpa 1 1 ypoBHeMepa 4. J|aHHBIE OILITOB 3aHECTH B TaOIHILy 1

Tabmira 1
No HanmMeHOBaHHE BeIIHMYHH, O003HaUYeHH, Y CIIOBHA OIIBITA
I/ Pa3sMepHOCTh (OPMYIIBI Do > Danm Do < Dam
1 IIpe30MeTpHYECKAS BBICOTA, M ho
2 YPOBEHD KHIKOCTH B h
pesepByape, M
3 | MaHoMeTpHYECKas BBICOTA, M h
4 | BakyymmeTpHuecKas BBICOTA, L.
M
5 AOCOIIOTHOE JaBJIeHHE Ha JHE
pe3epByapa I10 ITOKa3aHHIO P =Pam + P2 hn

IIEE30METPA, 11a

6 AOCOIMIOTHOE JIaBJIEHHE B
pesepByape Hal JKHIKOCTBIO, Po=Pan + P8 I
Ia Po =Pam — P 8" hs
7 AOCOIIOTHOE JaBJIeHHE Ha JTHE
pe3epByapa uepes IMoKa3aHH I
MaHOBaKyyMMeTpa H
YpOBHEMEPa, [1a

8 OTHOCHTEJIFHAS ITOT PEIHOCTE
PE3VYIILTATOR OIIPEICIIEHH S
JIABIICHHS Ha JHE pe3epByapa,
%%

[Tpuaars atmocdepHoe gaBneHne Par= 101325 Ila, mmotHOCTs Boger o= 1000 KT/

p =po+p-g-h

& =100p—p’)/p

S. Cogep:xaHue oT4era H ero popma

OT4YeT JOIKEH COAEPKATh:
1. Haspanme u 1ems padboTHI.

f—
.

2. Kparkue TeOpeTHUYECKIE CBEICHHS.

3. (Cxema H oIHcaHHe ITpHOOpa.

4. Pacuetsl 110 00pabOTKe ONBITHBIX JaHHBIX.

5. PesymnbTaThl H3MepeHHIH H 00paOOTKH ONBITHBIX JJAHHBIX B (pOpMe TaOImHIIHI 1.

6. Brion.

6 Bonpochkl 1151 3a0IHTbI pA0OThbI
LOKYMEHT NOAMNUCAH
SNEKTPOHHOWM NMOANUCHIO 'R .

Ceptuchukar:  12000002A633E3D113AD425F B50002000002A6 ABIICHHEM ¢ D KaKIHX SIHHHIAX OHO H3MEPACTCA:
Bnapeneu: LLlebayxoea TatesiHa AnekcaHapoBHa KaAd CBA3b MCKIAY abc OJIIFOTHBIM, H30BITOYHBIM H
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3. Kakme ripuGopsI HCITONMB3VIOT IS H3MEPEHHS TaBICHH S?

4. Kak onpezennrs abCOMIOTHOE JaBIEHHE B COCYIe?

5. UTo BEIpakaeT OCHOBHOE YPAaBHEHHE THAPOCTATHKH?

0. Kak paccunraTs CHIIY JAaBIIEHHS Ha JHO COCY/A H IIJIOCKYIO CTEHKY?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022



MHUHHUCTEPCTBO HAYKHW M BEICHIEI'O OBPA3OBAHHMA PO
OEJEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA30OBATEJIBHOE
YUYPEXJAEHHWE BEICIHEI'O OBPA3OBAHHKWA
«CEBEPO-KABKA3CKUN CDEI[EPAJIBHBIFI YHUBEPCHUTET»
[Iarrropckit HHCTHTYT (prman) CKOY

MeToanueckue yKkazaHusi

I10 BBIIIOJIHEHHIO IIPAKTHUECKUX padoT
10 JMCITUILIINHE
«OCHOBBI METPOJIOTHH, CTAHAAPT H3AIIH H KOHTPOJIA KAUeCTBA B CTPOUTEJILCTBE »)
1A HatrpaBiieHuA 1noArotoBku 08.03.01 CTtpourtebCTBO
HaIlpaBJIEHHOCTE (Ipo ik ) CTpOUTENLCTBO 34aHHH M COOPYKEeHHI

IIaTuropck
2022

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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BBE/IEHHNE

Ilesmn 1 3252491 0CBOEHHA JHCIIHILTHHBI
[{enpr0 OCBOSHHS JHCIIHILIHHEI SBISETCS (POPMHPOBAHHE Y CTYAEHTa 3HAHHI, YMEHHIt

H HaBBIKOB B OOJIaCTH METPOJIOTHH H CTaHAAPTH3AIlMH B Pa3IHYHBIX cepax AeITeIbHOCTH IS
oOecrieueHHSI >(P(QEKTHBHOCTH 5HTOH JAEATEIIPHOCTH 3a CYET IIOBBIIIEHHS JOCTOBEPHOCTH
pe3ylbTaTOB H3MePeHHH H IIPAaBHIIBHOTO HCIIONB30BAHHS  CIEI[HAIbBHOH HOPMaTHBHOM
JOKYMEHTAI[HH, BEIOOpa H3MePHTEIIbHOH TEXHHKH I ONpelelIeHHS (PH3HYEeCKHX BEIIHYHH H
IIOBEPKH METPOJIOTHYECKHX XapaKTePHCTHK H3MEPHTEIIbHOH TEXHHKH, H3ydeHHe H 00paboTKa
CHTHAJIOB H3MEPHTEILHON HH(OPMALHH.

3agayaMH OCBOEHHS JHCIIHIUIHHEI:

H3YUYEHHE IIPHHIMMIIOB 00ecTieYyeHH s eJHHCTBA H3MEPEHHH, 00eCIIeYHBAOIINX 3aJaHHbIE
KpPHTEePHH KauyecTRa,

BEIOOP METOMOB H CPEACTB HM3MEPEeHHH ¢ 3aJaHHBIMH  MEeTPOJIOTHYEeCKHMH
XapaKTEePHCTHKAMH,

BEIOOP METOJIOB OpraHH3alMH H3MEPHTEILHOIO 3KCIEPHMEHTA, H3YUEeHHE CXEM, ITPaBHII
H TIOPSIIKA ITPOBEIEHH ST H3MEPEHHIH

H3YUEHHE METOJIOB H IIPHHIMIIOB CTAHJaPTH3AIHH,

H3YUEHHE H3MEPHTEIIBHOH TEXHHKH, €€ MeTPOIOIHYECKHX XapaKTePHCTHK IIpH
onpeelIeHHH (PH3HYeCKHX BEITHYHH,

H3y4eHHe H 00paboTKa CHTHAJIOB H3MEePHTEIbLHOH HH(OPMALIHH.

KoMnerennun oOy4amimmerocs, ¢QopMHpYeMble B  pe3yJbTare H3y4YeHHSH

JUCIIHIIJTHHBI:
[ImaHmpyeMele pe3yIbTaTkl
OOVUeHHA 1O AUCI[ITUTHHE
Kon. ¢opmyrHpoBka Kom, go HPOBKA HHIHKATOPAa (MO o ), Xa aiITEHIIB IITHE
KOMITETEHI[IIH » POPMYIHD P AYIIO), 2P PHEYIO
3TaIsl OPMIPOBAHHIA
KOMITe TEHI[H I, HHIHKATOPOB
OIIK-7 Cmocoben | 1J-3 OIIK-7 IlpumeHseT meTompl H | PaboTaeT ¢ HOPMATHBHEIMH
HCITIOJb30BaTh H | OLIEHKY METPOTOTHUECKHX | JOKYMEHTAaMH II0 BOIIPOCAM
COBEPILIEHCTBOBATE XapaKTepPHCTHK CPeICTBa H3MEPEHI | pMeTpOIOrHH.
IIPHMEHIEMEIE cricreMsl | (HCTIBITAHILA); IIpHMeHAeT HOPMAaTHBHEIE
MEHe [JKMEHTa KauecTBa B ITOKYMEHTHI II0 METPOIOTHI,
H]]-4 OIIK-7 OIleHHBAET
IIPOH3BOJACTBEHHOM CTAHAApPTH3AIHH H
TOIpA3 e CHHN ¢ | TIOTPEITHOCTH HBME%E}H[H, TMIPOBENIERHE | ¢eprydhuKaIH B CROCH
IIOBEPKH M KATHOPOBKH CpPeICcTBa .
IIPHMEHEHHEM  Pa3IHUHBIX P , P P TpodecCHOHATBHOIM
H3MEPEeHH;
METOIOB H3Me PeHI, ACATEIBHOCTH
KOHTPOIA H THAITHOCTHEH 15 ﬂ' 5 OI1K -7 OIleHHBAET
COOTBETCTBHS ITApaMeTPOB IIPOXYKIHIH
TpeOOBaAHH AM HOPMATHBHO-
TeXHHYECKHX JOKYMEHTOR;
NJI-6 OIIK-7 ObecreynBaeT
TTOTITATOREY O nchornweHIe OOKYMEHTA
AOKYMEHT NoanncAH KauecTRa -
SNEKTPOHHOW NMoArnnchbio
Ceptucukar: 12000002A633E3D113AD425FB50002000002A6 yKI[HH,
Bnapeneu; lLlebGayxoea TateAHa AnekcaHapoBHa
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HAMMEHOBAHHUE ITPAKTHYECKHUX PALOT

No

T eMbl
JTHCIH
IIJIHH
bl

HarmmeHoBaHIE TEM AHCIIILIIHHEBL, X KPAaTKOC
COJCPAKAHHE

O0BeM
JacoB

N3 mx
ITPAKTHYEC
Kasd

ITOJI'OTOB
Ka, HaCOB

7 ceMecCTp

OcHoBHbIE CBeIecHHS H3 MeT POJIOTHH

M3Mepsiemass BelnHYHHA, HW3MepPHTelIbHAS HH()OPMAIIHS,
H3MepeHHe —  HCXOAHBIE  ITOHSATHS ~ METPOIIOTHH.
Knaccudukarss naMepeHHH B 3aBHCHMOCTH OT CITOCOOOB
IOJTYYEHHSI H3MEPSIEMOH BEIHMYHHEI. (CTaTHYeCKHE H
JIHAMIYECKHE H3MEPEHHST

1,5

IHorpemnHocTn HiMepeHHN

COCTaBJISIFOIHE TIOTPEIHOCTEN. BepoSTHOCTHASI MOJIEND
CIIYYAHHOH IIOTPEIHOCTH

CHCTEMATHYECKHE ITOIPEIMHOCTH H3MEPEHHH
HM3MepeHH I reOMEeTPHYECKHX pa3sMepoB. MexaHHuecke
H3MEPHUTENBHEIE CPEJICTBA. .

1,5

OaHOKpaTHOE H MHOTOKPATHBIE H3MePEeHH A
OJHOKpaTHOE H3MepeHHe. MHOIOKpaTHOE H3MEPEHHE.
OO6paboTKa pe3ylnbTaTOB HECKOIBKHX CEPHIH H3MEPEHHH .

1,5

IIpaBoBble OCHOBBI MeTpoJornd MeTponornyeckue
CIykKOpI, oOeclieyHBaroIHe  €OHHCTBO  H3MEPEHHH.
[lepemaya pasmMepoB eIHHHI[ (DH3HYECKOH  BEITHYHH
["ocymrapCTBEHHBIH METPOIOrHYECKHIA KOHTPOIb H HAJ[30P

1,5

Ceprudpukanun

OCHOBHBIE TTOHATHS cepTH(HKAIMH. OCHOBHBIE ()YHKIIHH
ceprTuHKaniusg IIpaBoBEIe  OCHOBBI  CEPTH()HKALHH.
MHorokparHoe mu3MepeHHe. OOpaloTka pes3yIIbTaTOB
HECKOJIbKHX CEPHH H3MEPEHHI.

1,5

Cepruduxkanuns. AKKpeIuTanusa OPraHoB mo
cepTH(HKANHH H HCOBITATeJbHBIX JIA00paTopHil

OOs3aTenbHasd cepTH(HKAIMSI YYacTHHKH H  (OPMEI
00s3aTENBPHON CepTH(HKAIHH. JloOpoBOnbHAA
cepruuKanyusgd OYHKIIHH, BBITOIHSIEMBIE PYKOBOISIIIHM
OPraHOM H OPraHOM II0 JOOPOBOIIBHOHM CEPTH(MHKAI[HH

AKKpeIuTaliHs  OpPraHOB  II0  CePTHQHKAIMH  H
HCITBITATEIILHBIX J1a00paTOPHI

1,5

KavecTBO NPpoOAYKIIHHA. OCHOBHBIE TTOHATH A H
OITPEACIICHHA. [lokasarenH kadecTBa ITPOAVYKITHH. MeTomsl
OITpSACIICHHA Ka4YcCTBa ITPOJYKIIHH. MeTompl OIleHKH
KaUucCTBa HPG,I[}"KL[HH

1,5

Crapmaprusamusa. CTaHgapTH3aiid Kak HayKa. (DYHKIHH
cTaHmaprH3aipi. Mertomel craHgapTH3alMu. [IpaBoBEIE
OCHOBBI CTaHJTaPTH3AITHI. .

1,5

NOKYMEHT NOAMNWUCAH HTOB.

SNEKTPOHHOW MOAMKUCHIO JEMEIX B PO
Ceprucbukat: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TaTeAHa AnekcaHgpoBHa

30p. MexayHapomHoe
|:

1,5
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CTPYKTYPA U COAEPKAHUE IIPAKTTHECKHX PABOT

IIpakTHueckas padora Nel. OcHOBHBIe CBeleHHSI H3 METPOJIOTHH

PHCCMHTPHBHEMLIE BOIIPOCKLI.

l. HBMEPHEM&H BCIIMHITIHA, HM3MCPHUTCIIbHAA HH(I)DIJMELL[HH, H3IMCPCHIIC —
HNCXOJHBIC ITIOHATIIA MCTPOJIOI'MH.

2. KHEICEH(I)HH&L[HH HBMEpEHHﬁ B 3aBHCHUMOCTH OT CIIOCOOOB ITOJIYHCHIIA
HN3MCPACMO 11 BEJIMYIIHEI.

3. CraTudeckue 1 ANHAMITHCCKIIC M3MCPCHIIA

IlepeueHnb JinTEpATYPDbI

llepeueHb OCHOBHOM JINTEPATYPHI:

1. PagxkeBmu S.M. Merposorus, cTaHgapTuzaiqusd #  cepTHUUKAITU:
yueOHuk a1 By3oB/ SI.M. Pagkermu, Al .Cxuprnagze, b.M. Jlaktuonor. — M.:
Bricm. mxk., 2011. — 790 c.

2. Kum K.K. Merpomorus, cTaHmapTU3amusd,  cepTUPUKAIUSA U
snextpomzMepurenbHad TexHnka / K. K. Kum, I'H. AaucumoB, B IO. Bapbaporuuy,
b.A. JlutBunoB. — M.: [Iurep, 2012. —369 c.

IIlepedeHb JOIIOITHUTEILHON JINTEPATY PhI:

1.I'OCT 8.417-2002. EXUHHIIILI BEJIITUIH.

2. Artamanan 3.1 [IpuGopel 1 METOIEI N3MEPEHI AIIEKTPIUECKIIX BEIIMUIH.
3 u3g. M.: Ipoda, 2005. 415 c.

IIpakTHueckas padora Ne2. IlorpemHocTi u3mep eHuil

PaccMaTpuBaemMbie BOIPOCHI:

1. Cocrapisoniue NorpenHoCTEl.

2. BepodaTHOCTHASI MOJIENE CIIyUalHON IIOTPEIIHOCTU
3. CucTeMaTHUECKHE IIOTPEIMTHOCTH U3MEPEHUI

4. MamepeHnsa reoMETpUUECKIX Pa3zMEPOB.

5. Mexanmdeckne N3MepuUTelIbHEIE CPE/ICTRA

IlepeueHnb JinTEpATYPDbI

IIlepedyeHb OCHOBHOM JINTEPATY PHI:

1. PagxkeBmu S.M. Merposorus, cTaHgapTuzaiqusd #  cepTHUUKAITU:
yueOHuk a1 By3oB/ SI.M. Pagkermu, Al .Cxuprnagze, b.M. Jlaktuonor. — M.:
Bricm. mxk., 2011. — 790 c.

2. Kum K.K. Merpomorus, cTaHmapTU3amusd,  cepTUPUKAIUSA U
anextnonmzMenutenhHad Texanka / K. K. Kum, I". H. Auucumos, B .JO. bapbapormu,

AOKYMEHT NoarnMcAH .
SNEKTPOHHOWM NoaAnMUChIO )c.
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 \TYPEI:
Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa
TITHIIH.
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2. Atamanga O.I". IIpubopsl 1 METOABI U3MEPEHUS IIEKTPIMUESCKUX BEIMUIH.
3 m3a. M.: JIpoda, 2005. 415 c.

IIpakTHueckas padora Ne3. OqHoKpaTHOE€ H MHOTOKpPAaTHbIE H3MEP €HUSA

PaccmaTpuBaemMbie BOIPOCHI:

1. OqHOKpaTHOE M3MEPECHUE.

2. MHOrOKpaTHOE U3MEPEHIIE.

3. O0OpaboTKka peayIbTaTOB HECKOJILKIX CEPUIl M3 MEPEHUIL.

IlepeueHnb JinTEpaTYPDbI

IlepeueHL OCHOBHOM JINTEPATY PHI:

1. Pagxkerma S.M. Merponorusa, cTrangapTUzanmusd ©H  CEepTUQUKAINI:
yueOHuk 1 By3oB/ SI.M. PagkeBmu, A.I'.Cxuptnanze, 5.1. Jlaktuonos. — M.
Bricm. mxk., 2011. — 790 c.

2. Kum KXK. Merposorusa,  craggapTuzaius, cepTUdUkamusas U
snexTpomzMepurensHad TexHnka / K K. Kum, I".H. Auucumos, B .JO. bapbapormuy,
b.A. JlurBunoB. — M.: [Iurep, 2012. —369 c.

IlepedeHb MOIIOTHUTEILHON JINTEPATY PHL:

1.I'OCT 8.417-2002. EXUHHIIILI BETITUIH.

2. Aramanana O.1". [Ipubophl 1 METOALI N3MEPEHNS AIIEKTPIMUECKIX BEIIMUIH.
3 u3g. M.: JIpoda, 2005. 415 c.

IIpakTHueckasi padora Ned. IIpapoBbIie 0CHOBBI METPOJIOTHHA

PaccmaTpuBaemMbie BOIPOCHI:

1. MeTponormdgeckue ciayKOBI, 00eCIeunBaroIIIe eIMHCTBO N3MEPEHMUIL.

2. Ilepegaua pazMepoB eqUHHUI] (PU3NUECKOIl BEJIMYMH [ OCydapCTBEHHEBII
METPOJIOTMUECKUII KOHTPOJIb 1 HAJ30pD

IlepeueHnb JinTEpATYPDbI

IIlepedyeHb OCHOBHOM JINTEPATY PHI:

1. Pagxkerma S5.M. Merponorusa, cTraHgapTHzamusd ©H  CepTUUKAINS:
yueOHuk a1 By3oB/ SI.M. Pagkesmu, A.I'.Cxuptmangze, 5.1A. Jlaktuonos. — M.
Bricm. mxk., 2011. — 790 c.

2. Kum K.K. Merponorus, CTaHJapTH3allNs, ceptudukanusl U
snextpomzMepurenbHad TexHnka / K. K. Kum, I". H. Auucumos, B .IO. bapbapormu,
b.4. JlurBunoB. — M.: [Iurep, 2012. —369 c.

IIlepedeHb JOIIOITHUTEILHON JINTEPATY PhI:

1.I'OCT 8.417-2002. EXUHHAIILI BEIITUIH.

2. Artamanan 3.1 [IpuGopel 1 METOIEI N3MEPEHI AIIEKTPIUECKIIX BEIIMUIH.

AOKYMEHT MOAMMCAH
ANEKTPOHHOW MOAMNKCHIO
Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneuy; [ebayxoea. laTeAaHa AnexkcaHopoBHa i H(I)H[{:ﬂ 1A
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PaccmaTpuBaemMble BOIIPOCHI:

1. OCHOBHEIE NOHATUS CEPTUDUKAITIIL

2. OcHOBHBIE (DYHKIIUN CEPTUPHUKAIII

3. IIpaBOBEIE OCHOBEI CEPTUQUKAITUIL.

4. MHorokpaTHoe U3MEPEHUE.

5. OOpaboTka pe3yIbTaTOB HECKOIBLKIX CEPHUIl M3MEPEHHII.

IlepeueHnb JinTEpATYPDbI

IIlepedyeHbL OCHOBHOM JINTEPATY PHI:

1. Pagxkermu S1.M. Merponorus, cTangapTUzamusd ©H  CepTUPUKAINIS:
yueOHuUK a1 By3oB/ SI.M. Pagkermu, A.l'.Cxuprtnagze, b.M. Jlaktuonor. — M.:
Bricm. mxk., 2011. — 790 c.

2. Kum KK. Merposorus, craggapTuzaius, cepTudukamusas U
snekTpouzMeputrebHag TexHnka / K. K. Kum, I H. Aancumon, B.}O. bapbaposuu,
b.A. JlurBunoB. — M.: [Iurep, 2012. —369 c.

IlepedeHb QOIIOITHUTEILHON JINTEPATY PhI:

1.TTOCT 8.417-2002. EquHNILI BETIULH.

2. Aramanag O 1. IIpubopsl 1 METOIBI N3MEPEHU SJIEKTPUUESCKIIX BEIIMUNH.
3 m3a. M.: JIpoda, 2005. 415 c.

IIpakTnueckas padoora Ne6. Ceprudunxkanmsa. AKKpeaIuTanmusa OpraHoB
no cepTUHUKALMHN H HCMLITATEILHBIX JIA00paTOpUIi

PaccmaTpuBaemMble BOIIPOCHI:

1. O0s3aTenmbHasd cepTHQUKAITHS

2. YuacTHHKU U QOpMEI 003aTENILHON CepTU (UK AITIIL.

3. JloOpoBrombHAS cepTHu(UKaIILI

4. OyHKIUN, BBINOJIHSAEMBIE PYKOBOIAIINM OpPraHoM H OpPraHoM IIO
TO0OPOROILHOI CEpTUDUKAITIN

5. AKKkpequraiusl OpraHoB MO cepTUHUKAIUd N  HCHLITaTeIbHBIX
nabopaTtopuii

IlepeueHnb JinTEPATYPDbI

IlepeueHL OCHOBHOM JINTEPATY PHI:

1. Pagxkerma S.M. Merponorusa, cTrangapTUzanmusd ©H  CEepTUQUKAINI:
yueOHuk 1 By3oB/ SI.M. PagkeBmu, A.I'.Cxuptnanze, 5.1. Jlaktuonos. — M.
Bricm. mxk., 2011. — 790 c.

2. Kum K. K. Merponorusa, cTaggapTHzanusd,  cepTHUQHKAIINST U
snexTpomzMepurensHad TexHnka / K K. Kum, I".H. Auucumos, B .JO. bapbapormuy,

b.A. JlurBunoB. — M.: [Iurep, 2012. —369 c.
IlepeueHs JOOTHUTEIBLHON JINTEPATYPhL:

NOKYMEHT DGﬂﬂHCAH TITUMH.
SNEKTPOHHOW NMOAMACHIO
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 >AbBI H3MCPCHITA SJICKTPHHCCKIX BCIIMHYITH.
Bnapeneu, Lebayxora TatesHa AneKkcaHapoBHa
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IIpakTnueckas padora Ne7. KauecTBO npoayKLm.

PaccmaTpuBaeMble BOIPOCDI:

1. OCcHOBHBIE ITIOHATHIS U ONPEAeIICHII.

2. IlokazaTenn kayecTBa POy KITUN.

3. MeTtonanl onpeaeneHns KadecTBa POy KITUIL.
4. MeTtonarl Oll€eHKU KauecTBa IIPO yKITUI

IlepeueHnb JinTEpATYPDbI

IIlepeueHb OCHOBHOM JINTEPATY PHI:

1. Pagxkerma S5.M. Merponorusa, cTraHgapTHzamusd ©H  CepTUUKAINS:
yueOHuk a1 By3oB/ SI.M. Pagkesmu, A.I'.Cxuptmangze, 5.1A. Jlaktuonos. — M.
Brricm. mxk., 2011. — 790 c.

2. Kum K.K. Merponorus, CTaHJapTH3allNs, ceptudukanusl U
snextpomzMepurenbHad TexHnka / K. K. Kum, I". H. Auucumos, B .IO. bapbapormu,
b.4. JlurBunoB. — M.: [Iurep, 2012. —369 c.

IIlepedeHb JOIIOITHUTEILHON JINTEPATY PhI:

1.I'OCT 8.417-2002. EXUHHAIILI BETITUIH.

2. Atamansga O.1. IIpuGopsl 1 METOABI H3MEPEHU SISKTPMUESCKIIX BEIIMUNH.
3 u3g. M.: JIpoda, 2005. 415 c.

IIpakTnueckas padora Ne8. CraHaapTHuzaumsi.

PaccmaTpuBaemble BOIPOCHI:

1. CrapgapTu3amus Kak HayKa.

2. OYHKIUN CTaHJapTU3 I,

3. MeToawl cTaHJapTU3AIUINL.

4. IIpaBoBBI€ OCHOBHI CTaHAaPTU3AIIUML.

IlepeueHnb JinTEpATYPDbI

IIlepedyeHbL OCHOBHOM JINTEPATY PHI:

1. Pagxkerma S1.M. Merponorusa, cTrangapTHzamusd ©H  CepTUPUKAINI:
yueOHuUK a1 By3oB/ SI.M. Pagkermu, A.l'.Cxuprtnagze, b.M. Jlaktuonor. — M.:
Bricm. mxk., 2011. — 790 c.

2. Kum KK. Merposorus, craggapTuzaius, cepTudukamusas U
snekTpouzMeputrebHag TexHnka / K. K. Kum, I H. Aancumon, B.}O. bapbaposuu,
b.A. JlurBunoB. — M.: [Iurep, 2012. —369 c.

IlepedeHb QOIIOITHUTEILHON JINTEPATY PhI:
1.I'OCT 8.417-2002. EXUHNIIILI BETITUITH.

2. Atamanga O.I". IIpubopsl 1 METOABI U3MEPEHUS IIEKTPIMUESCKUX BEIMUIH.
3 m3a. M.: JIpoda, 2005. 415 c.

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCLIO
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6 TOPHH HOpDMATHBHbLIX JOKYMCHTOB.
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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1. Buapl cTaHgapTOB, IpUMeHSIEMBIX B PD.
2. I'ocygapCTBEHHEIII KOHTPOJIbL U HAA30D.
3. MexayHapoHOE COTPYHIUECTBO II0 CTaHAapTU3aI[il

IlepeueHnb JinTEpaATYPDbI

IIlepedueHb OCHOBHOM JINTEPATY PHI:

1. PagxeBma S.M. MeTrposorusa, cTaHgapTuzalqusd #  CepTHUKAITU:
yueOHuk a1 By3oB/ SI.M. Pagkermu, A.l'.Cxuprnagze, b.M. Jlaktuonor. — M.:
Breicmr. mk., 2011. — 790 c.

2. Kum KK. Merposorus, craggapTuzainus,  cepTuduUkamusa U
snexTpomzMepurenbHad TexHnka / K. K. Kum, I". H. Auucumos, B .JO. bapbapormu,
b.A. JluteuHOB. — M.: IIutep, 2012. —369 c.

IlepedeHb QOIIOITHUTEILHON JINTEPATY PhI:

1.TTOCT 8.417-2002. EAUHNIILI BEJIITUIH.

2. Aramanag O 1. IIpubopel 1 METOABI U3MEPEHNS SJIEKTPUUSCKIX BEIIIMUIH.
3 u3g. M.: JIpoda, 2005. 415 c.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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1. O0mIMe MoJI0KeHH A

CaMocTosTellIbHAA paboTa - IDIaHHpyeMas VYueOHas, y4eOHO-HCCIeIOBaTEIbCKAL,
Hay4HO-HCCIIeJoBaTelIbcKasl padoTa CTYAEHTOB, BEIITOIIHIEMAs BO BHeayJHTOPHOE (ayITHTOPHOE)
BpeMd II0 3aJaHHIO M IIPH METOAHYECKOM PYKOBOACTBE IIpeIiofaBarellss, HO ©Oe3 ero
HEIIOCPEICTBEHHOIO y4acTHs (IIpH YaCTHYHOM HEITOCPEIACTBEHHOM YYACTHH ITperofaBaTells,
OCTaBRIISIIOIIEM BeIVIIMYIO POIIb 32 PabOTOH CTYIEHTOR).

CamocTtosarenbHasg padora cTyfeHToB (CPC) B BY 3e gBngeTcs BaXKHBIM BHJIOM Y4eOHOMH
H Hay4YHOH JeATelIbHOCTH CTyacHTa. CamocTosgreiapHass pabora CTYIEHTOB  HIPAET
3HAUHTEIBHYIO POJIb B PEUTHHIOBOH TEXHOIOIHH O0YUEHHS.

K OCHOBHEIM BHJaM CaMOCTOSTEILHON padOTHhI CTYAEHTOB OTHOCATCSL.

— (opMHpOBAaHHE H YCBOEHHE COJEpPXKAHHSA KOHCIIEKTa JIEKIHH Ha Oaze
PEKOMEHJIOBAHHOH  JIEKTOPOM  YYeOHOH  JIMTEpaTyphl, BKIOYasd  HH()OPMAaI[HOHHEIE
o0pazoBaTelIbHBIE PECYPCHI (3TIeKTPOHHbBIE YUeOHHKH, AIEKTPOHHBIE OHOIMOTEKH H JIP. ),

— HaITHCaHHe JTOKIAJ0B;

— IIOAI'OTOBKA K CCMHHAPAM, ITPAKTHYCCKIIM H HﬂﬁﬂpﬂTﬂpI{BIM pﬂﬁﬂTﬂI&L X G(l)ﬂphﬂIEHHE;

— COCTABJICHIIC daHHOTHPOBAHHOI'O CIIHCKa CTaTeH H3 COOTBCTCTBYIOIIIHX KXYPHAIIOB IIO
OTpaciisaM 3HaHHH (HE,[[&I‘GI‘H‘-IECIGD{:, IICHXOIIOTHYCCKITX, MCTOAMYCCKIIX H I[p):,

— BBIMIOIHEHHE Y4eOHO-HCCIIEA0BATENb CKIX PadoT, IIPOeKTHAS AeSITeIIbHOCTD,

— IIOATOTOBKA ITPaKTHYECKHX Ppa3pal0OTOK H PeKOMeHAALHH IO PelIeHHIO ITPOoOIeMHOM
CHTYal[HH,

— BBIIOJIHEHHE JOMAIIHHX 3aJaHHIl B BHJE PEIUECHHS OTAEIbHBIX 3a7a4, ITPOBEICHHS
THIIOBBIX PacyeTOB, PacUeTHO-KOMIIBIOTEPHBIX H HHIHBHAYAIbHBIX palboT II0 OTJeIbHBIM
paszienaM coAep KaHHs JHCITHIDIHH H T.JT.;

— KOMIILIOTEPHBIH TEKVIIHH CaMOKOHTPOIIF H KOHTPOIb VCIIEBAEMOCTH Ha 0ase
3JIEKTPOHHBIX 00VYUArOIMX H aTTECTYIOIIIX TECTOB,

— BBITIOJIHEHHE KYPCOBEIX paboT (IPOEKTOBR) B paMKaxX JHCIHIUIHH,

—BBITOJTHEHHE BBIITYCKHOH KBAIH(PHKAIHOHHOH pabOTHI H JIp.

MeToanka opraHM3aiMi CaMOCTOSTEIILHONH PadOoThl CTYIEHTOB 3aBHCHT OT CTPYKTVPBIL,
XapakTepa M OCOOEHHOCTEH H3Y4YaeMOH MIHCIMIUIMHBLI, 0OOhEMa YacOB Ha €€ H3YYeHHe, BHJa
3alaHNUH JUIS CaMOCTOSTEIBHOH PAa0OTHEl CTYAEHTOB, HHAHBHIYAILHBIX KAYECTB CTYACHTOB H
YCIIOBHH YYeOHOH AeSTEIIBHOCTH.

[Iporiecc opraHuzaiMi CaMOCTOATEIIPHON paldoTHl CTYJIEHTOB BKIHOYAeT B ced4
CIIeIVIOII[HE BTaIIbI:

® IIOJrOTOBHTEILHBIN (OIpeJelIeHHe IIelIel, COCTaBIIEHHE ITPOrpaMMEI, ITOATOTOBKA
METOAHYECKOr0 00eCIIeYeHIS, ITOATOTOBKA 000PYIOBAaHH ),

® OCHOBHOMH (peal3alis IIPOrpaMMbl, HCIIOIb30BaHHE IIPHEMOB ITOHCKA HH(POPMAITHH,
YCBOEHHS, Ilepepa0OTKH, IIpHMeHEHHS, IlepeJlaul 3HaHHH, (HKCHPOBAaHHE Ppe3YIIbTaTOB,
caMOOpraHH3aLH ITpoliecca padoThI);,

® 3AKIFOYHTEIFHBIN (OIleHKAa 3HAYHMOCTH H aHaJIIH3 Pe3ylIbTaTOB, HX CHCTEMATH3aL[H,
olleHKa 5S((PEeKTHBHOCTH IIpOrpaMMbl H IIpHeMOB PalOTBL, BEIBOJALI O HaIpaBIEHHSIX
ONTHMH3ALHH TPY/A).

CamocTrosTelnpHasa padora 1Mo JUCIHIUIMHE « OCHOBBI METPOIIOIHH, CTaHJApTH3AIlMH H

KOHTPOJIA KauyecTBa B CTPOHTEIILCTBE » HalpaBlIeHa Ha (POPMHpPOBAHHE CJIEeXYIOIHX
KOMIIETeHITHH:

[1aHHpyeMble Pe3yIIbTaTkl

00OVUeHHT TIO HCIIIIDIHHE
Ko chonvvamorka yd JTHCIT

NOKYMEHT NOANUCAH ] Ka HHIIKaTopa (MOIyIIO ), XapaKTePH3YIOIIHE
SNEKTPOHHOW MOAMNUCHIO STAIET OPMIPOBAHTA
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu. Webayxoea TateaHa AnekcaHOpoBHa KOMIIETCHITHH, HHAHKATOPOb

[eHIeT MeToIpl H | PaboTaeT c HOPMATHBHEIMH
Oencrentenen: ¢ 20.08.2021 no 20.08.2022 METPOIIOTHHUECKHX | MOKYMEHTaMH II0 BOIIpocaM




COBCPIICHCTEOBRATE XAPAKTEPHCTHK CPEICTEa HIMCPECHILI | METPOIIOIHH.

ITPHMEHACMBIC CHCTEMSI | (FMCIIBITAHIA); IIpHMeHsIeT HOPMATHBHEIE
MEHE KMEHTa KauecTBa B TOKYMEHTEl II0 METPOJIOTHI,
IIPOH3BOJICTBEHHOM -4 OIIK-7 OIeHMBAeT | cTaHAApTH3ALMH H
Mo/pa3 e e I ¢ | TIOTPENTHOCTH H3MepeHIL, IIPOBEIEHNE | cepTH (QHKAIMH B CBOEIL
ITpIMeHeHHeM  pasyiuHELK | TOBEPKH 'II KaTHOPOBKH CpeACTBa podecCHOHATBHOIT
METO/IOB H3Me pPeHH A, HSMEPEHITL ACATCIIBHOCTH
KOHTPOILA H THATHOCTHKH 115 OIK.7 o ———
COOTBETCTBHSA TIApaMeTPOR ITPOIYKIHH
TpeOOBaAHH M HOPMAaTHBHO-

TEXHHYCCKHX JOKYMCEHTOEB,

JI-6 OIIK-7 OObecrieynBaeT
IOATOTOBKY H 0()opMIIeHHEe JOKYMEHTa
UL KOHTPOILL KayecTBa H

Ce pTH(HKAI[HH ITPOTYKI[HH;

2. Ileab n 33232498 CAMOCTOAT €JILHOH PadOThI

Beavirmasa 1ems opraHmsaimi H ocyinecTBiIeHHsI CPC coBnamgaeT ¢ Ienbio OOYVUEHHS
CTyIeHTa — (popMHpoBaHHe HaOopa OOIIeHAayYHBIX, IPO(EeCcCHOHAIBHBIX H CIIEI[HAIbHBIX
KOMIIETEHIHH OyAyIero 6akanaBpa 1o HarnpasiaeHHIO IToAToTOBKH 08.03.01 CTpoHTelnbCTRO.

[Tpu opranmzarmn CPC BaKHBEIM H HeOOXOHMBIM YCIOBHEM CTAHOBSITCS (DOPMHPOBaHHE
YMEHHUS CaMOCTOSATENBHON padoThl I IIPHOOPETEHHMS 3HAHHI, HABEIKOB H BO3MOKHOCTH
OpraHM3aIii VIYeOHOH M HAYYHOH JEeATeIbHOCTH. 1[eIb0 caMOCTOSTENIbHONH PaboThl CTYAEHTOB
SIBIISIETCSA OBIaJeHHe (DYHJAaMeHTaIbHBIMH 3HAHHAMH, HPO(PecCHOHATBHBIMH YMEHHSIMH H
HaBBIKAMH  JESTeIbHOCTH TII0 ITPO(IUIIO, OIILITOM TBOPYECKOH, HCCIIeJZOBaTEIIbCKOMH
IESTEIILHOCTH. CamocrtosrenbHass  pabora CTYJIEHTOB CITOCOOCTBYET Pa3BHUTHIO
CAMOCTOST EJIbHOCTH, OTBETCTBEHHOCTH M OPraHH30BAHHOCTH, TBOPYECKOI'O ITOAX0 1A K PEIIEHHIO
npo0eM y4eOHOro H Mpo(eCCHOHAIBHOT O YPOBHSL

Sagauamvi CPC gBiIsroTCS:

— CHCTEMaTH3al[Ms W  3aKpellyIeHHe IIOIYYEHHBIX TeOpPeTHYECKHX  3HAHHH |
ITPaKTHYECKHUX YMEHHH CTYIEHTOB;,

— yrinyOlIeHHE U PacCIIIPeHHE TEOPETHYECKHX 3HAHHI,

— (popMipoBaHHE YMeHHI HCIIOIb30BAaTh HOPMAaTHBHYIO, ITPABOBYIO, CITPaBOYHYEO
TOKYMEHTAIIHIO U CIIEI[HATIbHYIO IIHTEPaTypy,

— PpasBHTHE IT03HABATEIILHBIX CIIOCOOHOCTEN M AKTHBHOCTH CTYIEHTOB. TBOPYECKOH
HHHUIHATHBEL, CAMOCTOSTEIFHOCTH, OTBETCTBEHHOCTH H OPraHN30BaHHOCTH,

— (bﬂphﬂ[pﬂEﬂHHE CAMOCTOATCIIBHOCTH MBbBIIIIICHI, CITOCOOHOCTEH K CaMOPa3BHTIHIO,
CAMOCOBCPHICHCTBOBAHHIO H CAMOPCAJIH34IlIH,

— Pa3BHTHE HCCIICOBATCIIBCKHX }MEHI]I‘T;
— HCIIOIIB30BAHHE MATCPHAIIA, CD@I)EIHHGI‘D H ITIOIIYYEHHOI'O B XOJC CAMOCTOATCIIbBHBIX

3aHSATHH Ha CEMHHapaX, Ha IIPaKTHYeCKHMX H J1a00paTOPHBIX 3aHATHSAX, IIPH HaIlHCAHHH
KYPCOBBIX H BBIOTYCKHOH KBaTH(HKAIMOHHOH padoT, amd 53(QQPeKTHBHOH ITOATOTOBKH K
HTOTOBBIM 3aYeTaM H SK3aMeHaM.

3. Texnoaornveckas KapTa CaMocCT 0fiTe/JIbHOH pﬂﬁﬂ'l' bl CTYAECHT A
]

[NOKYMEHT NMOAMNWUCAH O0OBEM YacOB, B TOM YHCIIE
SNEKTPOHHOW NOANMUCHIO DEACTRA H K OHTAKTH
CepTudukar:  12000002A633E3D113AD425FB50002000002A6 XEH OO
Bnapeneu: IWebsyxoea TatbAaHa AnekcangpoBHa CPC dsl paﬁo‘ra Bcero
OLIEHKH )

Nencreutened: ¢ 20.08.2021 no 20.08.2022



HIIHII, IIpernogara
HHIHKAT TeIlEM
opa(oB)
7 ceMecTp
Ilogroroeka k
OIIK-7 | mpakTHYeCKHM padoTaM -OOCCHOBIIEE | 243 027 a
(MJ-3 | [loxroroBka K ColecefoBaHHE | 3 64 041 4.05
OIK-7; | TaOOpaTOPHBEIM PaboTaM "' "' "'
I/Il[-ﬁ% IlogroroBka K CobecestoBaHME | 9 43 0.27 27
OIK-75 | JIEKI[MOHHBIM 3aHITHSIM "' "' "'
-5 CaMOCTOSTEIILHOE
OIK-7; | H3YYEHHE HCTOYHHKOB CobecenoBanne | ¢ 79 0,76 7,55
W/1-6 JIUTEePaTyPEI
CLE-7) | TloaroToBKa AOKIaga Jloxmaz 9 1 10
Hhtoro 3a 7 ceMecTp 24.3 2.7 27
Hroro | 24,3 2,7 27

4. Ilopsaaox BLOIOJTHEHHA CAMOCT OATEIbHOH Pad0ThI CTYI€HT OM

4.1. Memoouueckie pexomenoayiiil no pabome ¢ yuebuoil numepanmypoil

[Ipn pabore ¢ KHHIOH HeOOXOMHMO ITOA0OpaTh JIMTEPATYPY, HAYUHTLCS IIPABHILHO €€
YHTaTh, BECTH 3aIllHCcH. [ mog0opa JHUTepaTyphl B OHOIHOTEKe HCIIONb3YIOTCSA aI()ABHTHBIH H
CHCTEMATHYECKHIT KaTalIOrH.

BaXHO IMOMHHTE, YTO Pal[HOHAIbHbIE HABBIKH PadOThl ¢ KHHIOH - 3TO BCerja OOIbIIas
SKOHOMH ST BpeMeHH H CHIL.

[IpaBHIBLHEIH TOAOOP VYeOHHKOB PEKOMEHAYETCS IIPeIlofaBaTeileM, YHTAROLIIM
JIEeKIHOHHBIN Kypc. HeoOxomammas mrepaTypa MOXKeT OBITh TaKKe YKas3aHa B METOQHYECKHX
pa3paboTKax 110 JaHHOMY KYPCY.

M3yyasg maTepHan 1mo yu4eOHHKY, CIeAyeT IEePEXOAUTE K CIEAYIOIIEMY BOIIPOCY TOIIBKO
IIOCIIE TPABWILHOTO VSACHEHHSA TIIPEABIAVIIETO, OIMCHIBasI Ha Oymare BCe BBIKIAQAKH H
BBIYHCIIEHHS (B TOM YHCIe Te, KOTOphle B YYeOHHKE OIYINEHBI HJIH Ha JIEKIHH JaHbI I
CaMOCTOST EJIbHOI'O BEIBOJIA).

[Ipu m3ydyeHHH mo00H JUCIMIUIHHEL OOJIBIIYIO H Ba;KHYIO PO HI'PAaeT CaMOCTOSTEIbHAS
HHINBHAYalIlbHas padora.

Ocoboe BHHMaHHE CIeAYeT OOpaTHTh Ha OIIPeJelIeHHE OCHOBHBIX ITOHATHH Kypca.
CTYIEHT TOJKEH MOAPOOHO pa30Hparh ITPHMEPBI, KOTOPEIE IMOSCHSIOT TaKHE OINpelelleHHS, U
YMETh CTPOHUTh AHAIIOTHYHBIE IIPHMEPHl CAaMOCTOSTeNbHO. HyKHO m00GHBaThECS TOYHOIO
IIPEACTABIIEHHS O TOM, 4YTO H3YYacllb. [IOIIE3HO COCTABIISTH OIIOPHBIE KOHCIIEKTHI. lIpH
H3YYEHHH MaTepHajla II0 Y4eOHHKY ITOJIe3HO B TeTpaJH (Ha CIIEIHAIBHO OTBEAESHHBIX ITOJISX)
IOTOJIHATE KOHCIIEKT JIEKI[MI. TaM 2Ke CIeAyeT OTMEYaTh BOIPOCHI, BEIJIEIEHHEBIE CTYIAEHTOM
IUUISI KOHCYIIBTAL[HH C IIPETIOAaBaTEIIEM.

BRIBOIBI, IIONMYUYEHHEIE B PE3YIIbTATE H3YUEHHS, PEKOMEHIVETCS B KOHCIIEKTE BEIJIEIISTE,
YTOOBI OHH ITPH ITEPEUNTHIBAHHI 3aITHCEH JIYYIIE 3aIIOMHHAIHCh.

OIBIT ITOKA3BIBA€T, YTO MHOITHMM CTYIAEHTAaM ITIOMOTaeT COCTaBJIEHHE JONCTA OIIOPHBIX
CHTHAJIOB, COJIEP KAII[er0 BaXKHEHIIHE H HAaHOOoIIee YacTO YIIOTpeOnsieMble (POPMYIIbI H ITOHSTHAL
Takol JIHCT ITOMOTraeT 3allOMHHTL (DOPMYIIBI, OCHOBHBIE ITOJIOKEHHS JIEKI[HH, a TaK/Ke MOJKeT
CIIYKHTB ITOCTOSIHHBIM CITPAaBOYHHKOM JJIS CTYAEHTA.

NOKYMEHT MOAMNMWUCAH 'BIO TIO3HABATENBHONI AeSTelbHOCTH. Ee e —
SNEKTPOHHOW NOANMCHIO . OT TOTO HAa CKOIBKO OCO3HAHHA UM TAFOIIIM

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 ( -

Bnapeneu: Webayxoea TateAHa AnekcaHgpoBHa dllICHHH K IICHaIlHOMY CIIOBY (HAHIHM Hy’KHbIC
IO HaCTHYHO, KPHTHYCCKH ITPOaHAJOISHPOBATD

NeicreuTenen: ¢ 20,08:2021 no;20.08;2022 10CTH OCVYIIECTBIIIEMOIO IIeHCTBHSAL.



BEIIETISIOT uembipe 0CHO6HbIE YCIMAHOGKU 6 UWHIEHUI HAYUHOZ0 MeKCmda.

HH(OPMAITHOHHO-TIOHCKOBEIH (3ajaya — HAHTH, BRIJEIIHTh HCKOMYIO HH()OPMAI[HIO)

ycBaHBaromias (yCHJIHMS YHTaTelIsS HaIlpaBIeHBI Ha TO, YTOOBI KaK MOJKHO ITIOIHEe
OCO3HaTh M 3aIlIOMHHTH, KaK CaMH CBEJ€HHS, H3jlaraeMble aBTOPOM, TaK H BCIO JIOTHKY €ro
pacCcyKIcHHI)

aHAJTHTHKO-KPpHTHYecKas (YHTaTellb CTPEMHTCS KPHTHUECKH OCMBICIHTh MaTepHall,
IIPOAHAITH3HPOBAB €0, OIIPeIeNHB CBOE OTHOIIEHHE K HEMY)

TBOpUYecKasd (CO3/aeT y YHTATeIsI TOTOBHOCTh B TOM HJIH HHOM BHJIe — KaK OTIIPaBHOM
IIYHKT JJIS CBOMX pacCyXJIeHHH, KaK oOpa3 I AeHCTBHS ITO aHAJIOTHH H T.II. — HCITOJIh30BaTh
CY)KIEHHS aBTOpa, XOJA ero MBICIeH, pe3ylnbTaT HaOmIoJeHHS, pa3paboTaHHYIO MeTOJHKY,
TOIIOJIHUTE HX, IIOJABEPTHYTH HOBOH IIPOBEPKE).

OcHoeHble GUObL CLCIEeMAMUUPOEAHH 0Ll 3aNLCL NPOYUINAHHO2O:

AHHDTHPDEE]HHE — IPEACIIBHO KpPATKOC CBA3HOC OIDICAHIIC HPGCMDTPEHHDﬁ HIIH
HPGIHITEI,HHGﬁ KHIHI'H (CT&TLH):. cC COACPKaHIA, HCTOUHHKOB, XdPdKTCPa H Ha3HAYCHH A,
HHEII—]IIPGEEIHHE — KpaTKasd JIOTHYCCKasdA  OpraHH34allHAd TCKCTa, PaCKPbhIBAIOIIAA

COIEPKAHHUE H CTPYKTYPY H3YUYAEMOIr' O MaTepHaia,

TesupoBaHHe — JIAKOHHYHOE BOCIIPOHM3BEIAEHIE OCHOBHBIX VTBEpPKIEHHII aBTOpa 0e3
TIPHBIIEYeHHS (PAaKTHYECKOro MaTepHala;

[{uTHpoBaHIEe — JOCIOBHOE BRIIINCHIBAHHE M3 TEKCTA BBIJIEPIKEK, H3BJICUCHHI, HaHOOIee
CYILIECTBEHHO OTPakaroIX TY HIIH HHYIO MBICIIb aBTOpPa,

KoHCIleKTHpOBaHHE — KpaTrkKoe MW IIOCIHEMOBATEIIBHOE H3JIIOKEHHE COHMEPKaHIH I
ITPOYHTAHHOTO.

KOHCITEKT — CITIOXKHBIHN CIT0CO0 M3II0KEHHS COAEPKAHN S KHUTH IIH CTaThbH B JIOTHYECKOMH
ITOCIIEAOBATEILHOCTH. KOHCIIEKT aKKYMYIMpPYeT B cebe NMpedbIAYIIHE BUABL 3aIDICH, IT03BOJISIET
BCECTOPOHHE OXBATHTh COMIECPKaHIE KHHTH, CTaThbH. [103TOMY YMEHHE COCTABIIATE IUIaH, TE3HCHL,
JeT1aTh BRIIIMCKH U APYrHE 3aITHCH OIPeJeNsIeT H TEXHOIOTHIO COCTABIIEHH S KOHCIIEKTA.

Memoouueckie pexomenoaiiil RO COCMAGTEHUIO KOHCHEKNA:

I. BHHMATEIbHO IPOYHUTANTE TEKCT. YTOUHHTE B CIIPABOYHOH JIHTEPATYPE HEIIOHSTHBIE
crioBa. 1Ipu 3aroicH He 3a0yIbTE BEIHECTH CITPABOYHEIE JaHHBIE Ha ITOJIS KOHCIIEKTA,

2. BeigemiTe rimaBHOe, COCTABBTE ITNIAH,

3. Kpatko copMyIHpYHTE OCHOBHBIE ITOJIOKEHHS TeKCTa, OTMeThTe apryMEeHTAaIL[HEO
aBTOPA;

4. 3aKOHCIIEKTHPYHTE  MaTepHall, 4YeTKO  CJIeAyd  IIYHKTaM  IutaHa.  lIpu
KOHCITEKTHPOBAHHH CTapalTeCh BBIPA3HIL MBICIIF CBOMMM CJIOBaAMH. 3aIlHCH CIEAYET BECTH
YETKO, SICHO.

5. I'paMOTHO 3aImMChIBANTE IHUTATHL. [[HTHPYS, YUHTBRIBANTE JIAKOHHYHOCTh, 3HAYHMOCTD
MBICIIH.

B TeKcTe KOHCIIEKTa KeMaTelIbHO IIPHBOINTE HE TOIBKO TE3MCHEBIE ITOIIOKEHISL, HO H HX
JoKa3aTenbcTBa. [IpH odopMIeHHH KOHCIIEKTa HeOOXOIHMO CTPEMHTIBLCSI K €MKOCTH KaKIOro
IPeJIOKEHHI. MBICIIH aBTOpa KHHTH CIIEAVET H3JIaraTh KpaTKo, 3a00TSCh O CTHIE H
BBIPA3HTEILHOCTH HAIIHCAHHOI'0. YHCIIO JOIMOIMHHTENBHBIX 3IIeMEHTOB KOHCIIEKTA JOJIKHO OBITh
JOTMYeCKH  OOOCHOBAHHBIM,  3allMCH  JOIKHBI  PACIIPEHEIATBCS B OIPEIEIIeHHOH
ITOCIIEAOBATEIILHOCTH, OTBEYAIOMIEH JIOTHYECKOH CTPYKIVPE ITPOHU3BENcHHSI. IS YTOUHEHHS H
JOTIOJIHEHHS HEOOXOMIIMO OCTABIISATH ITOML.

OBIaJicHHEe HAaBBIKAMH KOHCIIEKTHPOBAHHS TPeOVYeT OT CTYAEHTA IIENeYCTPEMIEHHOCTH,
ITOBCEJHEBHON CAMOCTOSTEIIBFHONH PabOTHI.

Bﬂl][]ﬂtbl JIH CﬂﬁECEﬂDEﬂHHH
AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapgeney:  LleBayxoea TaTbsiHa AnekcaHapoBHa - YpoB€HDb

Hecrentenex: ¢ 20.08.2021 no 20.08.2022 SEIHX BCIIFIYIH.
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Kitaccrdnkaimgisa (pH3HIeCKIIX BEJIHYHH.

CHCTeMBI eJTHHHI] (DH3HYECKHX BEIIHYHH.

MexayHapoaHasa cucreMa eauHuy CH.

[Ixamer OB.

HM3MepeHHe. DIeMeHTHI ITPOIiecca H3MEPEHHH.

Crny4aiHas IMOTPEIHOCTh. ToYeyHbIe H HHTEPBAIbHEBIE OLIEHKH CITYYaHHOH
ITOr'PEIITHOCTH.

CHcTeMaTHYeCKHE ITOTPEMHOCTH. CITOCOOH! BRISBIIEHH S H HCKITFOUEHH 5
CHCTEMATHYECKHX ITOTPEIHOCTEH.

ToueuyHass H HHTepBalbHAg OIlEHKA CHCTEMATHYECKOH ITOTPEIHOCTH.

['pybas norpermHocTs. KpUTepHH OIIEHKH.

HeorpeaeneHHOCTE pe3yiibTaTa H3MEPEHHIL.

OO0paboTka pe3yIIbTaTOB H3MEPEHHH. | IpsMble H3MepPeHHI ¢ MHOI'OKPATHBIMI
HaOTFOIEHISIMH.

OO6paboTKa pe3yIbTaTOB H3MEePEHHH. KOCBEHHBIE H3MEPEHHS

OO0paboTka pe3yIIbTaTOB H3MePEHHH. CepHH Pe3YIbTaTOB H3MEPEHHIT

HasHadyeHHe H () yHKITHOHAJIbHbIE BO3MOKHOCTH aHAJIOTOBBIX H [[O

YeThIpe COCTABILSIIOIIIE ITOIPEIMHOCTH aHAIOT H ITH(POBEIX BOIbTMETPOB.
OTHOCHTEIRPHAA M aOCOIFOTHAS IIOTPEIIHOCTE H3MEPEHHH, ITONYYAaEMBEIX C ITOMOIIBIO
BOJIbTMETPA. Kitacc TOUHOCTH BOJIbTMETPA.

CTPYKTYPHBIE CXEMBI MEKTPOMEXAHHYECKHX BOIIBTMETPOB ITOCTOSHHOI'O U IIEPEMEHH OO
TOKOB, BEITOITHEHHBIX HAa OCHOBE MHKPOaMIIEpPMETPA.

CTPYKTYPHBIE CXEMBI AHAJIOTOBBIX AIEKTPOHHBIX BOJIBTMETPOB ITOCTOSIHHOTO H
IIEPEMEHHOI O TOKOB.

BrmisHie popMbI cHIHalla Ha ITOKa3aHHe BOJIbTMETPOB.

I1oBBINIEHHBLIA YPOBEHDb
Y CIIOBHS H3MEPEHHH.
TOYHOCTE pes3yIbTaTa H3MEPEHHH.
Kimaccudukarmsa H3MepeHHI.
MeToabl H3MEPEHHH.
[lorpenmocTts pesynbpTaTa H CpeACcTBa H3MEPEHHH.
Kitaccudukalgisa morpenrHocTe .
CHcTeMaTHYeCKas IIOrPEIMHOCT. OCHOBHBIE TTOH SITH L.
['pyGas norpermHocTs OCHOBHBIE TTIOHSITHS.
OIleHKa HEOTIPEAEIIEHHOCTH H3MEPEHIH.

. Knaccudukarmsa CH.

. OTaJIOHHI.

. Merponormyeckue xapaxkTepucTHKH CH.

. Kimacc Tounoct CH.

. Kimaccuduxkaigisa H3aMepHTEIbHBIX ITPHOOPOB.

. 3HaYEHH L, XapaKTePH3YIOIIHE JIeKTPHUYECKHIE CHTHAIBI PAa3/IYHOH (POPMEI
. Cucrema obecrieyeHH I eIHHCTBA H3MEPEHHII.

. OpranuszaioHHas CTPYKTYpa CHCTEMEBI 00e CIIeUeHH S €IHHCTRBA H3MEPEHII.
. MeTponornyeckuii KOHTPOIIb.

. YTBepxkaeHHe THITa CH.

. Metponoruueckad arrecrais CH.

OOKYMEHT NoanunucAH
SNEKTPOHHOW NOANUCHIO

Ceptudmkar: —12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: [leBayxora TateAHa AnekcadHpoBHa JEKH.

30P.

Nencreutened: ¢ 20.08.2021 no 20.08.2022



25. MexayHapoaHas OpraHH3aI[isa Mep H BecoB, MeKIyHapoHas OpraHH3aI[Hs
3aKOHOATEIIFHOH METPOIIOTHH.

4.2. Memoouueckite pexomenoaitiil o HOO2ONMOEKe K NPAKMIYECcKUM 1L 1abop anmopH biM
3AHAMUAM

JInst Toro yToOBl IMpaKTHYeCKHEe M J1a00paTOpPHBIE 3aHSTHS ITPHHOCIIH MAaKCHMAJIbHYVIO
O3y, HEeOOXOAHMO IIOMHHTL, YTO VIIpa)kHEHHe H PelIeHHe 3aJa4 IIPOBOASICS IIO
BRIUNTAHHOMY Ha JEKI[ISIX MaTepHaly H CBS3aHbl, KaK ITPaBHIIO, C JIETaJIbHBIM pazbopoM
OTJIETIBHBIX BOITPOCOB JIEKITHOHHOIO Kypca. CleyeT MOAYEPKHYTh, YTO TOIBKO ITOCIIE YCBOEHHS
JIEeKIITHOHHOI'O MaTepHajla C OIIpeJelIeHHOH TOYKH 3peHHS (a HMeHHO C TOH, C KOTOpPOH OH
H3JIaraeTcs Ha JeKIHIX) OH OyeT 3aKpellIsaThCcs Ha ITPaKTHYeCKHX 3aHSITHSIX KaK B pe3yilbTaTe
OOCYXKIEHHSI H aHaJM3a JIEKIIOHHOIO MaTepHajla, TaK H C ITOMOINBIO PEeIIeHHS MPOOIeMHBIX
CUTYaLH, 3a7a4. [IpH 3THX YCIOBHSX CTYIAEHT HE TOJIBKO XOPOINO YCBOHT MaTE€pHall, HO H
HAY4YHTCS IPHMEHSITh ero Ha IpaKTHKe, a TaK)Ke ITOIMYYHT JOIONMHHTEILHBIH CTHMYI (H 3TO
OYeHb BaKHO) JJISI aKTHBHOH IMPOPaOOTKH JIeKITHH.

[IpH caMOoCTOSATEIbHOM pPellleHHH 3aJa4y HYKHO O0OCHOBBIBAaTh KaXKIBIH ATall PEIEHHS,
HCXOIS M3 TEOPeTHYECKHX TTOJIOKEHHH Kypca. ECIIH CTYIEHT BHANT HECKOIBKO ITYTEH pPEIEHHS
ITpoOneMsl (3aJadyi), TO HYKHO CPaBHHTb HX H BBIOpaTh caMbI pallHOHAIBHEIH. [lonme3Ho 1o
Hayala BBIUMCIEHHI COCTaBHTh KpaTKHH IUIaH pelleHHsS IpoOneMsl (3agaui). PemreHme
IMpoOlIeMHBIX 3aJa4 WIH IIPHMEPOB CIeAYeT H3lIaraTh IIOAPOOHO, BBIYHMCIEHHS PacIIoiararh B
CTPOrOM IIOPSIAKE, OTHENSISI BCIIOMOTIaTelbHBIE BBIYMCIEHHS OT OCHOBHBIX. PelleHHS IIpH
HeOOXOAMMOCTH HYKHO COITPOBOXIATh KOMMEHTAPHSIMI, CXEMaMH, YEPTEKaMH H PHCYHKaMH.

Cleayer IIOMHHTB, UYTO PelIeHHE KaxXAol YueOHOH 3aJauyl JIOIIKHO JOBOJHUTIBLCS M0
OKOHYATEJIbHOT' O JIOTHYEeCKOrO OTBETAa, KOTOPOro TpedyeT VYCIOBHE, H II0 BO3MOKHOCTH C
BBIBOJIOM. IIOIyUeHHEBIH OTBET CleAyeT ITPOBEPHTH CIOCO0aMI, BBITEKAIOIIHMMH H3 CYIIECTBA
naHHOH 3amayd. I[lomesHo Taxke (ecoH BO3MOJKHO) PellaTh HeCKOIBKHMH CIToco0aMH H
CPAaBHHTL IIOJYUYEHHBIE Pe3VyibTaThl. PellleHHe 3aJay JAaHHOIO THIIA HYKHO IIPOAOIIKATEL [0
ITPHOOPETEHIS TBEPABIX HABBIKOB B HX PEIIIEHHH.

4.3. Memoouueckiie pexomeHoayiil o Camonpo8epKe 3H auiill

[Tocne M3ydyeHHS OIpeeeHHON TEMBI IO 3allCsSM B KOHCIIEKTe M YUeOHHKY, a TakXKe
pPEIeHHI JOCTaTOYHOr 0 KOIHYECTBA COOTBETCTBYIOIIMX 3ajay Ha IPAKTHYECKHX 3aHSTHSX H
CaMOCTOSTEIIPHO CTYAEHTY PEeKOMEHAYETCS, IIPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HAHIMIIL,
OTBETHB Ha KOHTPOJIbHBIE BOITPOCHI 10 H3YVUYEHHOH TEME.

B cnyyae HeoOXOMMMOCTH HYKHO eII[e pa3 BHHMAaTEIbHO pa300parhCcsa B MaTepHalle.

MHorma HeIoCTaTOYHOCTh YCBOEHHS TOI'O HIIM HMHOI'O BOITPOCA BBISCHSETCS TOIBKO IIPH
H3YVUEHHH JaJIbHEHIIEr 0 MaTepHana. B 3ToM ciiyyae HaJo BEPHYThCS Hazal M IIOBTOPUTE IIJIOXO
YCBOEHHBIH MaTepHal. BaXHBIH KPHUTEPHIl YCBOESHHS TEOPETHUECKOIO MaTepHala - YMEHHE
pelarh 3ajayd I IIPOHTH TeCTHPOBAHHE II0 ITPOHJAECHHOMY MarepHany. OIHAKO CIEXVYET
ITOMHHUTL, YTO IIPABIIILHOE PEIIEHHE 3aJa4Hd MOKET IIOIYUYHTLCS B Pe3yiIbTare ITPHMEHEHHSI
MEXAaHHYECKH 3ay4eHHBIX (DOpMYII Oe3 ITIOHHMAHHS CYIITHOCTH T€ OPEeTHYECKHIX ITOI0KEHHH.

4.4. Memoouueckue pexomeHOauyul HO HANUCAHUIO HAVYHBIX MEKCHIOE (00K1A006,
pegepamoe, scce, HavuHvlX cimameii i m.o.)

Ilepeq Tem, KaK MPHCTYIIMTh K HAIMCAaHHIO HAYYHOI'O TEKCTa, Ba)KHO pa300paThcCs,
KaKOBa MCTHHHAS I[E€]Ib BAIIETO HAYVYHOIO TEKCTA - 3TO IIOMOXKET BaM PasyMHO PaCIpPeleINTh
CBOHM CHJIBI M BPEMSL

AOKYMEHT MNOANMCAH "bCSI C MIeeil HAVUHOrO TEKCTa. a JUIS STOTrO

SNEKTPOHHOW NOANUCHIO j A Y > a A
Ceptudikar: - 12000002A633E3D113AD425FB50002000002A6 K pasHBIM SBIEHHSM M (haKTaM HECKOIIBKO
BnapeneL; Wetayxoea TatkaHa AnekcaHgpoBHa :EHI[H):, THOO HaYVHIHTBCH YBIICKATBCA KAKHMIH-TO

3 I[GpaﬁﬂTI{E (II,I[E:H — KdK OIITHMHCTHUYCCEKAA
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MO3HIMMS M HaIpaBIeHHOCTh Ha JaJbHelIllee COBEPIICHCTBOBAHHE YiKe H3BECTHOro). Bo-
BTOPBIX, HAYYHTHCS OPraHH30BEIBaThH CBOE BPeMs, Belb, KaK H3BECTHO, CBOOOMHOE (OT BCSAKHX
TIIYIIOCTEH) BpeMSI — Ba)KHelIlee YCIIOBHE HACTOSIIEr0 TBOpYeCTBa, JJII HEr0 HAKOHEI[-TO
ITOSBIISIETC A BpeMs. FHOraa MMeHHO Ha OpraHM3al[HI0 TaKOI'O0 BPEMEHH YXOJHUT HeMalasd 4acTh
CHII M TaJIaHTOB.

[Trcate ciemyeT SICHO M IIOHATHO, CTapasich OCHOBHBIE IIOIOXKEHHS (POPMYIHPOBAThH
YeTKO H HEeABYCMBICIEHHO (YTOOBI H caMOMYy TIIOHATHO OBIIIO), a TaKXke CTPEMSChH
CTPYKTYPHPOBAaTh CBOM TeKCT. KaKIbIH pa3 HAIO IIPeACTABRIISATh, YTO Balll TEKCT OYIAET KTO-TO
YHTAaTh H €My 3aXO04YeTCSd COPHEHTHPOBATHCSI B HeM, OBICTPO HaxXOAHTh OTBETHI Ha
HHTEPECYIOIIHE BOMPOCH (3a0{HO ITpeIcTaBbTe ce0s Ha MecTe TaKoro yenoBeka). [IOHSITHO, 4TO
paboTa, HaIHCaHHasI «CIUIOIMIHBIM TeKcToM» (0e3 3arojIoBKOB, 0e3 BBIIEIECHHS KPYITHBIM
IpH(TOM HaHOOlIee BaXHBIM MeCT H T, II.), Y KYIbTYPHOIO YHTATeIS JOIKHA BBI3HIBATh
OpesrIMBOCTh H JaXke JKaloCTh K aBTOPY (MCKIIOYEHHS COCTaBJISIIOT HEKOTOPBIE JIPEBHHE
TEKCTHI, KOrJa M »KaHp OBLT MHOHM M K TEKCTaM OTHOCHINCH MHaye, Ja M CaMIX TEKCTOB OBLIO
ropa3fl0 MEHbIIlE — He TO, YTO B BIIOXY «HH()OPMAI[HOHHOTO B3pPBhIBa» H COOTBETCTBYIOMIETO
«HH(POPMAIIHOHHOI' O MyCOpa ).

OO0BeM TeKcTa H pa3lIH4YHble O(QOPMHTENbCKHEe TPeOOBAaHHS BO MHOI'OM 3aBHCST OT
ITPHHATHIX B KOHKPETHOM YUeOHOM 3aBeIEHHH ITOPSIKOB.

Pedepar (mokimanm)- 3TO caMOCTOSTEIIFHOE HCCIENOBAHHE CTYIAEHTOM OIIpeJelIeHHOH
ITpo0eMBbl, KOMIUIEKCA B3aHMOCBS3aHHBIX BOIIPOCOB.

PedepaT He momkKHaA COCTABIATHCS H3 (PparMeHTOB cTarTeH, MOHOrpadHii, ITOCOOHH.
Kpome mpocroro m3moxkeHHsS (paKTOB H I[HTAT, B pedepaTe JOIKHO ITPOSBIIITHCS aBTOPCKOE
BHJIEHHE IIPOOIIEMEL H €€ PEIleHHU .

PaccMOTpHM OCHOBHBIE 3TaIlbl IOATOTOBKH pepepara CTYAEHTOM.

BremronmHeHne pedepaTa HaUHHAETCS ¢ BRIOOPa TEMEL.

3aTeM CTYIOEHT IMPHXOAHT Ha IIEPBYIO KOHCYIIBTAIMIO K PYKOBOIUTEIIO, KOTOpas
ITpeayCMaTPHBAET:

- 00CYKIEHHE 1IEH U 3a7a4 pabOThI, OCHOBHBIX MOMEHTOB H30PaHHOH TEMBI,

- KOHCYIIbTHPOBAHHE IT10 BOIIpOCcaM Ioa0opa IIMTEPaTypeI,

- COCTABJIECHHE TIPeJABAPHUTEIBFHOIO ITJIaHA.

CHeIyIoImMM 3TarnoM SBJsIeTcsa pabora ¢ jaureparypoH. HeoOxommmas Jmreparypa
ITOAOHPAETCS CTYJIEHTOM CaMOCTOSTEIBHO.

IIocre mopbopa mTepaTyphl 1ieneco00pa3sHO CAelnaTh padOYHH BapHaHT IUIaHa pPadoOTHI.
B HeM HYXHO BHIJICIHTh OCHOBHBIE BOIIPOCHI TeMBI H Iaparpadbl, pPacKphIBAIOIHE HX
COZEPKAHHE.

COCTaBIIEHHBIN CITHCOK JHUTepaTyphl H IIPEABAPHTEILHBIN BapHAHT IUIaHA YTOUHSIOTCS,
COITIACYIOTCS Ha OYEPEMHON KOHCYIBTAIHMH ¢ PYKOBOJHUTEIIEM.

3areM HauyMHAeTCS CISAVIOLMNI 3Tarn  padoThl - H3YUYEHHE IJHTEparypel. T OIBKO
BHHMATEILHO YHTas M KOHCIIEKTHPYS JHTepaTypy, MOXKHO pa300paThbCcsI B OCHOBHEIX BOITpOcax
TeMBbI H IIOATOTOBHTHCS K CaMOCTOSATEIbHOMY (aBTOPCKOMY) H3TIOKEHHIO COEpKaHHS pedepara.
KoHCITeKTHPYS IIEPBOMCTOYHHKH, HeOOXOAHMO OTPasHTh OCHOBHYIO HJIEI0 aBTOpa H €ro
ITO3HIMMIO II0 HMCCIEIYEMOMY BOIIPOCY, BBISBHTL ITpoOIeMBI M HAMETHTh 3aJaud g
OAIIBHEHINEr0 H3VUEHNS JaHHBIX ITPOOIEM.

CucTeMaTH3al[Md H aHaIH3 H3YUEHHOH IHTepaTyphl II0 IIpoOJIeMe HCCIELOBAHH
ITO3BOIISIOT CTYAEHTY Harmcars pabory.

PaOoumii BapHaHT TekcTa pedepara IpeJoCTaBISIeTCsI PYKOBOIHTENID Ha ITPoBepKy. Ha
OCHOBE paboyero BapHaHTa TEKCTa PYKOBOJAHUTEIIh BMECTE CO CTYIEHTOM OOCYXKIaeT

BO3SMOXHOCTH ,I[GIJ&@GTIGI TCKCT4., €10 DdJGIJI'vIJIEHHE. IIocie ,I[DpﬂﬁDTI{H pE(bEpElT CIACTCH Ha
NOKYMEHT NOANUCAH
SNEKTPOHHOW NMoanuchio
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeney:  LUe6ayxora TarbaHa AneKkcanaposHa ‘€IIPHBIM YCJIOBHEM BBOTONMHEHHSA ITaHa CPC 110
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Tema pedepaTa MOKeT OBITH BEIOpaHa CTYASHTOM H3 IIpeJIOKeHHBIX B pabodeil
IporpaMMe HIH (pOHJE OIL[EHOYHBIX CPeJCTB JHCIHIUIMHBI, MO0 OIpejelleHa CaMOCTOSTEIRHO,
HCXOAS H3 HHTEPeCcOB CTYAeHTa (B paMKax H3yYaeMOH JHCIHIDIHHEI). BrIOpaHHYIO TeMy
He0oOXOANMO COITIACOBAThCHA C IPEITOLABATEIIEM.

Pedepar gomxkeH ObITh HaIlHCAaH HaYYHBIM S3BIKOM.

O0beM pedepaTa JOIKEH cocTaBIATh 20-25 c1p.

Cmpykmypa pegpepama:

e Brenenuie (He Oomee 3-4 crpanmi). Bo BBeleHHH HeoOXOAHMMO 00OCHOBAaTH BBIOOP
TEMBI, €€ aKTYallbHOCTh, OUEPTUTH OOJIACTH HCCIENOBAHMS, OOBEKT HCCIIETOBAHHS, OCHOBHBIE
I[eTH M 33aJaYl HCCIEOBaHH .

® (OCHOBHAS YacTh COCTOHMT M3 2-3 paslelloB. B HHX pacKpBIBAETCS CYTh HCCIIEAYEMOH
Impo0ieMsl, IIPOBOIHUTCS 0030p MHPOBOH IMTEPATYPHl H HCTOYHHKOB MIHTEPHET ITO IIpeaMETY
HCCIIEAOBAHNSI, B KOTOPOM JaeTcs XapaKTepPHCTHKA CTeleHH pa3paboTaHHOCTH ITPOOIeMEl H
ABTOPCKasl aHalMTHYECKas OIL[EHKA OCHOBHBIX TEOPETHYECKHX IIOAXOJOB K €€ PEIIEHHIO.
M3moxeHne MarTepHala He JODKHO OrpPaHHMYHBATLCS JIHING OIMHCATElbHBIM ITOAXOAOM K
PACKPBITHIO BBEIOpaHHOM TeMbl. OHO TakXke J[JOIDKHO COJEpKaTh COOCTBEHHOE BHJCHHE
paccMaTpHBAacMOH ITPOoOIIeMBI H H3JIOKEHHE COOCTBEHHON TOUKH 3PeHHS Ha BO3MOXKHEIE ITYTH €€
PEIEHHS.

e 3axkmoyeHHe (1-2 cTpaHHIEI). B 3aKFOYEHHH KPaTKO H3/IaraloTCs JOCTHTHYTHIE ITPH
H3YVUEHHH ITPOOIeMEBI 1IeNH, TIePCIIEKTHBEI Pa3sBHTHS HCCIIEIYEMOIO BOIIPOCca

e CImCOK HCITOJIb30BAHHOH IHTepaTyphl (He MeHbIIe 10 HCTOYHHKOB), B al()aBHTHOM
ITOpSAKe, O(PpOPMIIEHHBIH B COOTBETCTBHH C IIPHHSTEIMH ITPaBHIIaMH. B CITHCOK HCITOIb30BaHHOMH
JIHTEPATYPEl PEKOMEHIYETCSA BKIIFOYATh PabOTHI OTEUECTBEHHBIX H 3apyOeKHBIX aBTOPOB, B TOM
YHCIIE CTAaThH, OIYOJIMKOBAHHEIE B HAYVUHBIX KYPHAllaX B TEYEHHE ITOCIHEMHIX 3-X JIET H CCBHIIKH
Ha PECYPCHI CETH M HTEpHET.

e [IpunoxeHue (ImpH HeOOXOMHMOCTH).

Ipeboeaniia x oghopmnenitio:

TEKCT C OAHOH CTOPOHEI JINCTA,

mpu@T Times New Roman;

KerTlb ImpH(pTa 14;

MEKCTPOUYHOE PAaCCTOSHHE 1.3,

ITOJIS: CBEPXY 2,5 ¢M, CHH3Y — 2.5 CM, CJIeBa - 3 CM, cIipaBa 1.5 cMm;
pedepaT JoIKeH OBITh IIPEICTARIIEH B COPOITIOPOBAHHOM BHJIE.

Iopsadoxk zawumel pehepama:

3amura pedepaTa ITPOBOMHUTCS Ha IPAKTHYECKHX 3aHATHSIX, IIOCIE OKOHYAHHS PabOTHI
CTYAEHTAa HaJ HHM M HCIIPaBIIeHHS BCEX HeJOYETOB, BBISBICHHBIX IIPEIOJAaBaTElIeM B XOJE
KOHCYIbTal[Hil. Ha 3anmurTy pedepara oTBOIUTCSA 5-7 MHHYT BpEMEHH, B X0JIe KOTOPOTO CTYAEHT
NOIDKEH IIOKa3aTh CBOOOMHOE BIAJcHHE MaTepHalloOM II0 3asBIcHHON TeMe. lIpm 3armure
pedepara MPHBETCTBYETCS HCITOIb30BAaHHE MYJIbTHMEIHA -TTPe3eHTaI[HH.

Ouyenxa pegpepama

Pedepar olieHHBaeTCA IO CIIeAYIOITHM KPHTEPHSM:

* coOmoIeHHe TpeOOBaHHH K er0 0(pOpMIEHHIO;

* HeOOXOOMMOCTh H JOCTAaTOYHOCTh [JISI PACKPBITHS TEMBI IIPHBEAEHHOH B TEKCTE
pedepaTa HHPOPMAIHH,

* YMEHHE CTYAeHTa CBOOOJHO H3/1araTh OCHOBHBIE HJIEH, OTpakeHHBIE B pedepare;

* CITIOCOOHOCTh CTVAEHTA ITOHATH CYTh 3aJaBAcMBIX IIPEIlofaBarellieM H COKYPCHHKAMI
BOITPOCOB H C(POPMYIIHPOBAaTh TOYHBIE OTBETHI Ha HHX.

Kpumepuu overxu:

AOKYMEHT INOANNCAH SHTV. eClIH B JOKTAIe CTVIEHT HCUEPIIBLIBAIOIIE

SNEKTPOHHOW NOAMUCHLIO | Y, A a;[. ya P e,

CepTudmkar: - 12000002A633E3D113AD425FB50002000002A6 ) M37IaraeT MaTepHal, CBOOOAHO CIIPaBISETCS C
Bnapeneu; Webayxoea TatkAHa AnekcadapoBHa IMCHCHHA BHEIHIIﬁ; HCITIOIIBb3YET JJIA HAIDICAHILA
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JIOKIaJa COBpPeMeHHBIe HayyHble MaTepHallbl, aHaIH3HpPYeT IIOIYYeHHYI0 HH(pOPMAIHIO,
ITPOSBIISIET CAMOCTOSATEIIbHOCTS IIPH HAITHCAHHH JOKIIaja.

Oyenka «xopouto» BBICTABISETCS CTYAEHTY, €©CIH KaueCTBO BBIIIOIHEHHS JOKIaja
JOCTATOYHO BBICOKOE. CTYIAEHT TBEPAO 3HAET MaTepHall, IPaMOTHO H IIO CYIIECTBY H3JIaraeT ero,
He JOITYCKasl CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOITPOCHI IO TeMe JTOKIIaAa.

Oyenxa «yooenemeopuniensHoy BBICTABISIETCS CTYAEHTY, €CIH MaTepHal JIOKIaja
H3IIaraeTcs YaCTHYHO, HO IPOOEIbl HE HOCAT CYIIECTBEHHOI'O XapaKTepa, CTYAEHT IOITYyCKaeT
HETOYHOCTH H OIIMOKH ITPH 3aIlUTe JOKIaja, JaeT HeJOCTaTOYHO ITpaBHIbHBIE (DOPMYIHPOBKH,
HaOTIOMA0TCS HAPVYIIEHHS IOTHYECKOH ITOCIIEA0BATEIILHOCTH B H3JIOKEHHH MaTepHala.

Oyenka «Heyooer1emeopimenvHoy BBICTABISETCA CTYIAEHTY, €CIH OH He ITOATOTOBHII
IOKIIA IIH IOITYCTHI CVYIIECTBEHHBIE OIMHOKH. CTYIeHT HEYBEPEHHO H3JIaracT MaTepHall
JIOKIIajia, He OTBEYAET Ha BOITPOCHI IIPENO1aBaTE .

Ontuicaniie wWKanvl 01eHUBAH A

MakcHMaIbHO BO3MOJKHBIH Oarll 3a BeCh TEKVIIHH KOHTPOIL YCTAaHABIHBAETCS PaBHBIM
55. Tekyllee KOHTPOIILHOE MEPOITPHATHE CUHTAETCSI CAAHHBIM, €CIIH CTYIEHT ITOIYYHI 3a HEro
He MeHee 60% OT YCTaHOBJIEHHOI'O JJIS 3TOr0 KOHTPOIS MaKCHMAJILHOrO Oamia. PEHTHHIOBEIH
0asIiI, BRICTABIISIEMBIH CTYAEHTY 3a TeKYIlee KOHTPOIbHOE MEPOIIPHATHE, CAAaHHOE CTYISHTOM B
yCTAHOBIIEHHBIE TI'Pa(HKOM KOHTPOIBHBIX MEPOIPHITHH CPOKH, OIIPEAENseTcs CJIe[YEOIIHM

oOpaszoM:
Ypoeens évinonHeHun Peiimurzoentii 0ann (6 % om MaAKCUMATILHOZ0
KOHMP 0JIbHO20 300 AHUSA 0 anna 3a KOHMPOJbHOE 3a0arile)
OTIIHMYHEIH 100
XOopoImi 80
Y IOBJIETBOPHT EJILHBII 60
HeynoBneTBOpHTEIbHEI 0
Tembl JoK1a00B
ba30BbI YPOBEHDb
1. AOGCOMOTHEIE H OTHOCHTEIIPHBIE TTOTPEIHOCTH H3MEPEHHI.
2. CucreMaTHYeCKHE, CIIYYaHHBIE, IPYOBIE IIOIPEIHOCTH H3MEPEHHH H IIPOMAaXH.
3. OOBEKTHBHEIE H CYOBEKTHBHEIE ITOIPEITHOCTH.
4. Meroamyeckasy, HHCTPYMEHTAIbHAS ITOIPEIHOCTH.
5. llorpenmoctH cpeacTB H3MEPEHHH.
6. TOYHOCTE, IMPABHIIBHOCTE CPEACTBA H3MEPEHHH.
7. H3mepeHHe TUIOTHOCTH.
8. Hs3mMmepeHHe TeMIlepaTyphI.
9. BSIBKOCTH XKHIKOCTH.

f—
=

. IIpnGops! H YCTPOHCTBA U1 H3MePeHHS YPOBHS KHIKOCTH.

: KPHT]E{HE CBCICHIA O HpIIﬁDpElX H YCTAHOBKaAX JJIA H3MCPCHHA I'HAPOMCXAHITYCCKIIX CUN U
MOMEHTOB.

Y
Y

I1oBBINIEHHBIH YPOBEHDb
MeTtponormyeckne XapakTepHCTHKH CPEICTB H3MEPEHHIT
H3MepHTEBHEIN ITIPHOOP.

HM3MepHUTEBHEIN ITPe00pa3oBaTEb.

AOKYMEHT [1OANMMCAH
QNNEKTPOHHOW NMoarnncbio
Ceptudukar: - 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LleBayxoBa TateaHa AnekcaHapoeHa WJIOITH.
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4.5. Memoouueckiie pexomeHoajuil no NOO20N06Ke K IK3AMEHAM 1L 3a4entam

M3yueHne MHOrHX OOHIENPO(eCCHOHAIBHBIX H CIIEIHAIBHBIX AHCIHIUIHH 3aBepIlacTCs
sK3aMeHOM. [IOoArOoTOBKA K 3K3aMeHY CIIOCOOCTBYET 3aKPEIUIEHHIO, YITIYOIIEHHIO H 0000IIeHHIO
3HAHHUI, IIOIIVYAEMBIX, B IIpolecce OOYYEeHHMS, a TaKKe IPHMEHEHHIO HX K PEIIEHHIO
ITPAKTHYECKHX 3aJa4y. | OTOBSACH K BK3aMEHY, CTYAECHT JTHKBHIUPYET HMEIOIIHECS ITPOOENEl B
SHAHHMSX, YITIYOISIET, CHCTEMATH3HPYET H VIIOPSAOUYMBAET CBOHM 3HAHHMI. Ha »sK3aMeHe CTVYJIEHT
IEMOHCTPHPYET TO, YTO OH IIpHOOpenl B IIpolecce OOYYeHHS II0 KOHKPETHOH Y4eOHOH
T CIUITIIHHE.

DOK3aMEHAI[MOHHAS CECCHS - 3TO CEPHS HK3aMEHOB, YCTAHOBIIEHHBIX YueOHBIM IUIAHOM.
Mexny sk3amMeHaMH HHTepBan 3-4 gHga He cinepver aymares, uto 3-4 JHSA JOCTAaTOYHO IS
YCIIEIIHOH ITOATOTOBKH K SK3aMEHaM.

B 5TH 3-4 DHS HYKHO CHCTEMATH3HPOBATh YKe HNMEIOMHeECS 3HaHHS. Ha KOHCYIIbTalfii
repel SK3aMeHOM CTYAEHTOB ITO3HAKOMST ¢ OCHOBHBIMH TPeOOBAHMSMH, OTBETAT HA BO3HHKIIIHE
Y HIX BOITPOCHI. [Io3TOMY ITOCEIeHHE KOHCYIIbTAI[HH 00s13aTEIIBHO.

TpeboBaHHSI K OpraHM3al[MH ITOJATOTOBKH K 3K3aMeHaM Te Ke, YTO M IPH 3aHATHSIX B
TEYEHHE CeMeCTpa, HO COOIMIOJAThCS OHH JOIKHBEI Oolee CTporo. Bo-TIEpBEIX, OYEHb Ba’jkKHO
COOIFOZIEHHE PeXKHMa JIHS, COH He MEHEe 8 4aCOB B CYTKH, 3aHATHS 3aKaHYHBAIOTCS HE ITO3JHEE,
yeM 3a 2-3 yaca g0 cHa. ONTHMaIbHOE BpeMS 3aHSATHH - YTPEHHHE W JHEBHBIE Yachl B
IIEPEPEIBAX  MEKAY  3aHSITHAMH  PEKOMEHAYIOTCS IIPOIYIIKH Ha  CBEXKEM  BO3IYXE,
HEYTOMHTEIIPHBIE 3aHATHS CIIOPTOM. BO-BTOPBIX, HAIIMYHE XOPOIIIMX COOCTBEHHBIX KOHCIIEKTOB
IeKIMH. Jlaxke B TOM ciIydae, eciiM ObljIa ITPOIYIIEHa Kakasg-JIHMOOo JIEKI[HSA, HEOOXOIHMO BO
BpPEMS €€ BOCCTAHOBHTH (IIeperucarbh ee Ha Kadeape), oOAyMaTh, CHSATh BOSHHKIIHE BOITPOCHI
IULL TOTO, YTOOBI 3allOMHHAHHE MaTepHaia ObIIIO OCO3HAHHBIM. B-TPEThHX, ITPH IIOJATOTOBKE K
3K3aMEHAM V CTYAEHTa JOIDKEH OBITh XOpPOIMH VYEOHMK IIH KOHCIIEKT IIMTEPATYPEL,
TIPOYNTAHHOIN IO YKa3aHHIO ITpeIojlaBaTelsd B TeUeHHe ceMecTpa. 37eCh MOKHO 3(P(eKTHBHO
HCIIOJIb30BATh JIHCTHI OIIOPHBIX CUTHAJIOB.

BHauyane cieayeT IIPOCMOTPETh BECh MaTepHal IO CIaBacMOH JIHCIHIUIMHE, OTMETHTH
1 ce0a TpyaHble BONPOCH. OOs3aTelIbHO B HHX pa3oOparhCsa. B 3aKiIroueHHe €eIe pas
1[€7IeCO00PAa3HO ITOBTOPHTE OCHOBHEIE ITONOKEHHMS, HCIIONL3YS IIPH 3TOM JIHCTBI OITOPHBIX
CHTHAJIOB.

CHcTeMaTHYeCcKas IOArOTOBKA K 3aHSATHSAM B TEUEHHE CeMECTPa ITO3BOIHT HCIIOIb30BaTh
BpeMd 3K3aMEHAI[HOHHON CECCHH IS CHCTeMaTH3aI[HH SHAHHIL.

S. KoHTpoJIb caMoCTOATE/IbHOM PA0OTHI CTY/IEHTOB

KoHTpombs caMocTOSTeIbHOH paboThI IIPOBOAHTCS IIPEMofaBaTelleM B ay{HT OPHH.

[IpemycMoTpeHBI CIEAYIOINHE BHABI KOHTPOILL coOecelOBaHHE, OILeHKa pedepara,
OLIEHKA ITIPE3EHTAI[HH, OLIEHKA Y4aCTHS B KPYTIIOM CTOJIe, OL[eHKa BBITOJTHEHHS ITPOEKTa.

[TogpoGHBIe KpHTEpPHH OIcHHBAaHHS KOMIIETEeHIIHMH IpHBeIeHbI B (DOHIE OIEHOYHBIX
CPeACTB JUIS ITPOBEACHHS TEKYIIEH H IIPOMEKYTOUYHOH aTTeCTaL[HH.

6. Cnucok JuTeparypsl 11 BbInoJiHeHH s CPC

OcHoBHas JIMTEpaTypa:
1. PagxeBnu .M. MeTpomorus, cTaHgapTH3aI[HI H CepTHQHKAIN S Yu4eOHHK JJ1g By30B/ .M.
Pagkeruu, A.I'.Cxuptmanse, b.M. Jlaktnonos. — M.: Bercin. mk., 2011. — 790 c.
2. Kum K.K. Merponorus, craHZapTH3allMs, CEPTH(HKAIHI H 3JIeKTPOH3MEPHTEIbHAS

TexHruka / K. K. Kmm, I''H. AmncumoB, B.JO. BapGapornu, b.5. JIntBuHOB. — M.: IInTep,
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4. ArtamarsgH O.1. IIpHOGOPEI M METOIBI H3MEPEHHS 3IIEKTPHUYECKHX BEJIMUMH. 3 H31. M.:
Jlpoda, 2005. 415 c.

MeTouecKasi IHTEPATYpA:

1. MetoamyeckHe yKa3saHHS K ITPAKTHYECKHM 3aHSTHAM

2. MeTtoamueckKie yKa3aHH s K CAMOCTOSATEIILHOH padoTe

IIHTEepHeT-pecypChI:

QegepalbHOE AareHTCTBO II0 TEXHHYECKOMY PETYIHPOBAHHIO M METPOIIOTHH - PeXHM

noctyma: http://www/gost/ru
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