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BBEJAEHUE

Lesu 1 321241 OCBOEHUS TUCHUTLIHHBI

[lenpro OCBOCHUS UCIUILTUHBI SIBISIETCS (JOPMUPOBAHUE Yy CTyJEHTA 3HAHWN, YMEHUH
¥ HaBBIKOB B 00JIACTH METPOJIOTUU M CTAaHAAPTU3ALMU B PA3IUYHBIX cepax MesTSIbHOCTH IS
obecrieueHruss APGEKTUBHOCTH OTOHM NEATEIHHOCTH 3a CYET IMOBBIMICHUS JIOCTOBEPHOCTHU
pe3yJIbTaTOB M3MEPEHUHM M  MPABUIIBHOIO MCIIOJIB30BAaHUS  CHEIMAJIbHOW  HOPMATUBHOMU
JIOKYMEHTAI[UH, BBIOOpAa M3MEPHUTEILHOW TEXHHKH JJIsl ONpeAeNieHUs] (PU3NYSCKUX BEIUYHH U
MOBEPKH METPOJIOTHYECKHUX XapaKTEPUCTHK U3MEPHUTEIBLHOU TEXHUKH, M3ydeHHe U oOpaboTka
CUTHAJIOB M3MEPUTEITHHON MHPOPMAITUH.

3aiayamMu OCBOCHWSI TUCIIUTUTHHEIL:

W3YYCHHE MPUHIIMIIOB 00ECIICYCHHS SIUHCTBA U3MEPECHUIA, 00eCTICUNBAIOIINX 33JaHHBIC
KPUTEPHUU KAYECTBA,;

BBIOOp METOJIOB H
XapaKTepUCTUKAMU;

BBIOOP METO/I0OB OpraHHU3aIl[Mi U3MEPUTEIHHOTO SKCIIEPUMEHTA, U3YUYEHUE CXEM, IIPABHII
U TIOpSKA MPOBEACHUS U3MEPEHUI;

M3Y4YE€HHE METOJIOB M MPUHIUIIOB CTaHAAPTH3AIUY;

M3YYCHHE HW3MEPUTENbHON TEXHUKH, €€ METPOJOTHUYECKUX XapaKTepUCTUK TMpHU
onpezeneHuu GU3NYECKUX BEITNYHH;

M3y4eHHue U 00paboTKa CUTHATIOB U3MEPUTENbHON HHPOPMAITIH.

CpCacTB H3MepeHHI>i C 3aJaHHBIMU  MCTPOJOTHMYCCKHUMU

Komnerennun  oOyuawmierocss, ¢opmupyembie B  pe3yJbTaTe H3y4YeHHs
AMCHMIIMHBI:
[Tnanupyemsbie pe3ynbTaThl
00y4eHHSs 10 TUCTIUTUINHE
Koz, bopumymposka Kon, hbopmynrpoBka HHINK (
P —— , bopmynup JMKaTopa MOJYJIIO), XapaKTepU3yIOIIne
3TaIbl (POPMHUPOBAHUS
KOMITIETEHIINH, MHHKAaTOPOB
OIIK-7 Cnocoben | U/1-3 OIIK-7 Ilpumenser meroasl u | Pabotaer ¢  HOpMaTUBHBIMH
UCIIOJIb30BaTh U | OLCHKY METPOJIOTHYECKUX | TOKyMEHTaMH 10  BOIpOCAM
COBEPIIECHCTBOBATD XapaKTCpUCTUK CPECTBA H3MEPEHUA | MeTpOJIOrUH.
pUMEHSIEMbIE cucrempl | (MCTIBITAHHS); [IpumeHsieT HOpMaTHBHBIE
MeHemKMeHTa Kauectsa B | LA OIIK-7 OLEHNBACT | ;1okymenTEl O MeTpOIOrHH,
POM3BOICTREHHOM TOTPEIIHOCTH H3MEPEHHS, NPOBENEHHE | crapnanTysanmy 1
L o | moBepkH 1/1 KaJHOPOBKH  CpeJCTBa cepTHUKALIK B cBOGIH
IIPUMEHEHUEM  Pa3JIMUHBIX J3MCpCHI, PO eCcCHOHAIBHOM
-5 OIIK-7 OneHuBaeT
METON0B MSMEPCHIA, | ¢00TBeTCTBHS MAPAMETPOB TIPOTYKIIHH ACHTEIRHOCTH
KOHTPOJISl U TUArHOCTUKH TpeGoBaHmAM HOPMATHBHO-
TEXHUYECKUX JTOKYMEHTOB,;
HJI1-6 OIIK-7 O0ecneunBaer
MOJITOTOBKY U 0(hopMIIEHHE JIOKyMEHTA
TSt KOHTPOJIS KayecTBa u
cepTuhUKAIUH TPOAYKIIHU




HAUMMEHOBAHMUE NTPAKTUYECKHUX PABOT

TeMsbl
JMCIIH
IJIMH
bl

HaunmenoBanue tem JUCHUIIIIMHBI, UX KPATKOC
COACPIKAHUC

O0beM
4acoB

N3 Hux
MPaKTUYEC
Kas
MMOATOTOB
Ka, 9acoB

7 cemecTp

OcHoBHBIE CBeICHUsS] U3 METPOJIOTHHU

W3mepsiemasi BelW4MHA, HM3MEpPHUTENbHAs WHPOpMaLus,
U3MEpPEHUE  —  HUCXOAHBIE  IIOHATHS  METPOJIOTHH.
Knaccudukanus n3mMepeHnii B 3aBUCIMOCTH OT CHOCOOOB
IIOJIy4eHUsI H3MepseMOo BennuuHbl. (CTaTudyeckue W
JMHAMHUYCCKUC U3MCPCHUS

IHorpemHocTu usmepeHui

Cocrapisomue norpemHocTei. BepostHocTHast MoJenb
CIIy4alHOM NOTPEIIHOCTH

CucremaTyeckye MOrpeIIHOCTH U3MEPEHUN
N3mepenns reoMeTpu4ecKux pasmMepoB. MexaHnueckue
U3MEPUTEIILHBIE CPENICTBA. ..

OaHOKpaTHOE M MHOTOKPATHBIC H3MEpPeHHus!
OpnHokpaTHOE n3MepeHre. MHOrokpaTHoe u3mMepeHue.
O06paboTKa pe3yIbTaTOB HECKOJIBKUX CEPUN N3MEPEHHI.

IIpaBoBbIe OCHOBBI MeTPOJIOrHH MeTposornyeckue
CIy’)KObI,  00ecreunBaloONIfe  €AWHCTBO  W3MEPEHUI.
Ilepenaua pa3MepoB eauHUL] (QU3MUECKOW BETMYUH
['ocynapcTBeHHBIN METPOJIIOTMYECKUI KOHTPOJIb U HAA30D

Ceprunduxanus

OcHoBHble MOHATHS cepTUduKau. OCHOBHBIE (DYHKIHH
ceprudukamnus  [IpaBoBble  OCHOBBI  CEpPTU(PUKAIIMH.
MHuorokpatHoe u3MepeHue. OOpaboTka pe3yiabTaToB
HECKOJIBKUX CEpUN N3MEPEHHU.

Cepruduxanus. AKKpeauTanus OpPraHoB 1O
cepTH(PUKANMHA U HCIIBITATEIbHBIX JIA00PATOPHIi
OOs3aTenbHasg  cepTUUKaLMg YYacTHUKM U (OPMBI
00s13aTeNbHON CepTHU(PHKAIIHH. Jlo6poBosnbHas
cepruduranms DyHKIMH, BBIIOIHIEMbIE PYKOBOISIIAM
OpPraHOM U OpraHoM IO JO0OPOBOJILHOW cepTU(UKALUH
AKKpenuTansi ~ OpPraHoB MO CepTUPHUKAIMHA |
HCTIBITATEIbHBIX JJA00OpaTOpUil

KavectBo  mpoaykumm.  OCHOBHBIE  TNOHATHS U
omnpenenenus. [lokazaTenn kauecTBa npoayKIuu. MeTobl
ONpEeAENEHUs] KadyecTBa NPOAYKUHMH. MeToabl OLEHKU
KauecTBa MPOAYKIHU

Cranpaprusanus. Ctangaprusanus Kak Hayka. OyHKIHA
craggaprusanuu. Meroael crangaprusauuu. I[IpaBoBble
OCHOBBI CTaHJAPTHU3ALUN.

Kareropnu HOpMaTUBHBIX IOKYMEHTOB.

Bunnl CTaHJApTOB, TIPUMEHSIEMBIX B P®.
l'ocynmapcTBeHHBI KOHTPOJIb M HAA30p. MeXIyHapoaHOe
COTPYJHHUYECTBO MO CTAaHAAPTU3ALUU

Hroro 3a 7 cemectp

18

HUroro

18




CTPYKTYPA U COAEPKAHUE ITPAKTUYECKHUX PABOT

IIpakTuyeckas padora Nel. OCHOBHBbIE CBe/ICeHHSI M3 METPOJIOTUH

PaccmaTpuBaemMblie BONPOCHI:

1. U3mepsiemasi BelWYWHA, W3MEpUTENbHAs HHPOpMALMs, H3MEpPEHUEe —
UCXOJIHBIC TIOHATUS METPOJIOTHH.

2. Kinaccudukanuss u3mMepeHuid B 3aBUCHUMOCTH OT CHOCOOOB MOJyYEHUS
U3MEpSEeMO BEIMYUHBI.

3. CtaTuyeckue u JUHAMUYECKUE U3MEPEHUs

Ilepedyensb auTEpPaTYphI

IlepeuyeHb OCHOBHOM JINTEPATYPHI:

1. PaaxkeBuu .M. Mertposiorusi, craHaapTu3auus U cepTUUKAIUA:
yueOHuK mia By3oB/ .M. PankeBuu, A.I'.Cxuptnanze, b.1. Jlaktuonos. — M.:
Beicmi. mik., 2011. — 790 c.

2.Kum KXK. Merponorus, craHmaptuzamnus, cepTudukanus Hu
anexktpousmeputenpHas Texauka / K.K. Kum, I''H. Aaucumos, B.1O. bap6aposuu,
b.4. JIutBunos. — M.: [Tutep, 2012. — 369 c.

ITepedeHb IOMOTHUTEIHLHON JTUTEPATYPHI:

1. TOCT 8.417-2002. EquHHIIBI BEIUYHH.

2. Aramansu O.I". [IpuGopsl 1 METOIBI U3MEPEHUS IICKTPUUSCKUX BEITUINH.
3 u3a. M.: llpoda, 2005. 415 c.

IIpakTnuyeckas padora Ne2. IlorpemnocTu usmepeHui

PaccmaTpuBaemblie BOIIPOCHI:

1. CocTaBnsroniye norpenrHoCcTew.

2. BeposiTHOCTHAst MOJIENb CITy4altHOM MOTPEITHOCTH
3. CucreMaTH4eCKre MOTPEITHOCTH U3MEPECHHI

4. VI3amepeHus reOMETPUYECKUX Pa3MEPOB.

5. MexaHnnyeckue n3MEpUTEIIbHbBIE CPEICTBA

IlepeyeHs auTEpaTYyphI

IlepeueHb OCHOBHOM JIUTEPATYPHI:

1. PankeBuu SI.M. Merposorus, CTaHmapTu3anus W CepTUUKAIMS:
yueOHuk mia By3oB/ .M. PankeBuu, A.I'.Cxuptnanze, b.W. JlaktnoHnos. — M.:
Beicmi. mik., 2011. — 790 c.

2.Kum K.K. Merponorusi, cranpapTuzauus, cepTu@ukauuds U
anexktpousmeputenbHas Texauka / K.K. Kum, I''"H. Aaucumos, B.1O. bapbaposuu,
b.4. JIutBunos. — M.: [lutep, 2012. — 369 c.

IlepedeHpb TOMOTHUTEIBHON JTUTEPATYPHI:

1. TOCT 8.417-2002. EquHuUIIbI BETUYUH.



2. Atamansa D.I". [IpuGopsl 1 METOIBI U3MEPEHUS PICKTPUICCKUX BEITHUNH.
3 w3a. M.: Jlpoda, 2005. 415 c.

IpakTnueckas padora Ne3. OmHOKpPaTHOE 1 MHOTOKPATHbIC U3MEPEHUS

PaccMaTpuBaeMble BONPOCHI:

1. OnHoKpaTHOE U3MEPEHHE.

2. MHOTOKpaTHOE U3MEpPEHUE.

3. O0paboTka pe3yabTaTOB HECKOIBKUX CEPUIA U3MEPCHHIM.

Ilepedyennb auTEpPaTYpHI

IlepeueHb OCHOBHOM JINTEPATYPHI:

1. PagxeBuu S.M. Mertponorusi, cTaHmapTH3alusi U CepTU(UKALNA:
yueOHuk mia By3os/ .M. PankeBuu, A.I'.Cxuptnanze, b.W. JlaktnoHos. — M.:
Bricm. mik., 2011. — 790 c.

2.Kum  K.K. Metponorusi, cranmapTuzanus, cepTuQuKanus U
anexktpousmeputenpHas Texauka / K.K. Kum, I''H. Aaucumos, B.1O. bap6aposuu,
b.4. JIutBunos. — M.: [Tutep, 2012. — 369 c.

[lepeueHb TOMOTHUTENBHOMN JIUTEPATYPHI:

1. TOCT 8.417-2002. EquHu1ibl BEIUYKH.

2. Atamansa D.I'. [Ipubops! U METOABI U3MEPEHUS DIIEKTPUUESCKUX BEITHUNH.
3 u3n. M.: Jlpoda, 2005. 415 c.

IIpakTuueckasi padora Ne4. [IpaBoBbie 0CHOBBI METPOJIOTHH

PaccmaTpuBaeMble BONIPOCHI:

1. MeTtponoruueckue ciy>k0bl, 00eCTIeUrBaIONUE SAMHCTBO U3MEPEHUI.

2. [lepenaua pasmepoB eauHuI] (HU3MUECKON BeTUYMH [ OCymapCTBEHHBIN
METPOJIOTUYECKUIN KOHTPOJIb U HAA30P

IlIepeyeHs auTEpaTYpHI

IlepeyeHb OCHOBHOM JINTEPATYPHI:

1. PankeBuu S.M. Merposorusi, cTaHmapTu3anuss U cepTUUKAIMS:
yueOHuK mia By3oB/ .M. PankeBuu, A.I'.Cxuptnanze, b.1. Jlaktuonos. — M.:
Beicmi. mik., 2011. — 790 c.

2.Kum K.K. Merponorusi, cranpapTuzauus, cepTuPuKauuds U
anexktpousmeputenbHas Texauka / K K. Kum, I'"H. Aaucumos, B.}O. bap6aposuy,
b.4. JIutBunos. — M.: [Iutep, 2012. — 369 c.

IlepedeHpb TOMOTHUTEIBHON JTUTEPATYPHI:

1. TOCT 8.417-2002. EquHuULIbI BETUYUH.

2. Atamansa D.I". [IpuGopsl 1 METOIBI U3MEPEHUS PICKTPUICCKUX BEITHUMH.
3 m3a. M.: Jlpoda, 2005. 415 c.

IpakTnueckas padora NeS. Ceprudukanus



PaccmaTpuBaemMble BONPOCHI:

1. OcHOBHBIE MOHATHUS CepTUPUKAIIIH.

2. OcHOBHbIE (DYHKIIMU CePTUDUKAIUSL

3. [IpaBOBBIC OCHOBBI CEPTHPHUKAIUH.

4. MHOTOKpaTHOE U3MEPCHHUE.

5. O0paboTKa pe3yabTaTOB HECKOIBKUX CEPUI U3MEPEHHUI.

Ilepeyensb auTEepaTypsbl

IlepeueHb OCHOBHOM JINTEPATYPHI:

1. PagxeBuu S.M. Mertponorusi, cTaHmapTH3alusi U CepTU(UKALINA:
yueOHuK g By30B/ S1.M. PankeBuu, A.I'.Cxuptnamze, b.1. JlaktnonoB. — M.:
Breicm. k., 2011. — 790 c.

2.Kum KXK. Merponorus, craHmaptuzanus, cepTudukanus Hu
anexktpousmeputenpHas Texauka / K K. Kum, I'"H. Aaucumos, B.}O. bap6aposuu,
b.4. JIutBunos. — M.: [lutep, 2012. — 369 c.

IlepedeHb TOMOIHUTEIBHOM JINTEPATYPHI:

1. TOCT 8.417-2002. EquHulibl BEIUYKH.

2. Atamanss D.I'. [Ipubopsl U METOABI U3MEPEHUS DIIEKTPUUECKUX BEIUUHUH.
3 u3a. M.: llpoda, 2005. 415 c.

IpakTnyeckass padora Ne6. Ceprudpuxanusi. AKKpeAMTALUS OPraHOB
10 cepTU(PUKAIMU M HCHIBITATEIbHBIX JJA00pPaTOPHH

PaccMaTpuBaemMble BONPOCHI:

1. O6s3arenbHas cepTudukanus

2. YaacTHUKH U (OPMBI 00s13aTENBHON cepTU(hUKAIINH.

3. JobpoBosbHas ceptudukaims

4. OyHKIUY, BBIIOJHAEMbIE PYKOBOJASIIMM OpPraHOM M OpPraHoM IO
J0OPOBOJILHOM CePTH(PUKAIINH

5. AKKpenuTanysi OpraHoB 1O CEpTUPUKAUMKM U  UCHBITAaTEIbHBIX
nabopaTtopuit

IlIepeyens auTEpaTYpHI

IlepeueHb OCHOBHOM JINTEPATYPHI:

1. PankeBuu .M. Merposorus, CTaHAapTU3alMs W CEePTUPUKALMS:
yueOHuk mia By3os/ .M. PankeBuu, A.I'.Cxuptnanze, b.W. JlaktnoHnos. — M.:
Beicmi. mik., 2011. — 790 c.

2.Kum K.K. Merponorusi, cranpapTuzauus, cepTuPuKauuds U
anexktpousmeputenbHas Texauka / K.K. Kum, I''"H. Aaucumos, B.1O. bap6aposuu,
B.4. JTutBunoB. — M.: Ilutep, 2012. — 369 c.

IIepedeHpb TOMOTHUTENBHOM JTUTEPATYPHI:

1. TOCT 8.417-2002. EquHuULIbI BETUYUH.

2. Atamanss D.I'. [Ipubopsl U METOABI U3MEPEHUS SJIEKTPUUECKUX BEIHUUH.
3 m3a. M.: Jlpoda, 2005. 415 c.



IIpakTuyeckas padora Ne7. KayecTBO npoaykuuu.

PaccmaTpuBaeMble BONIPOCHI:

1. OcHOBHBIEC IOHATHUSA U ONIPECICHUS.

2. IlokazaTenu KayecTBa MPOIYKIIUH.

3. MeToapl onpeesieHus] KauecTBa MPOTYKITUH.
4, MeToasl OIIEHKH KauyecTBa MPOAYKIIUU

Ilepedyensb auTEpPaTYphI

IlepeueHb OCHOBHOM JINTEPATYPHI:

1. PagxeBuu S.M. Mertposnorusi, cTaHmapTH3anusi U CcepTUDUKALINA:
yueOHuK g By30B/ S1.M. PankeBuu, A.I'.Cxuptnanze, b.1. JlaktnonoB. — M.:
Breicm. k., 2011. — 790 c.

2.Kum K.K. Metponorusi, cranmapTusanus, cepTu@uKanus U
anexktpousmeputenpHas Texauka / K. K. Kum, I'H. Aaucumos, B.}O. bap6aporuy,
b.4. JIutBunos. — M.: [lurtep, 2012. — 369 c.

[lepeueHb TOMOTHUTENBHOMN JIUTEPATYPHI:

1. TOCT 8.417-2002. EquHu1ibl BEIUYKH.

2. Atamansia O.1°. [IpuGopsl U METOIbI U3MEPEHUS PICKTPUIECKUX BEJIMUHMH.
3 u3a. M.: llpoda, 2005. 415 c.

IIpakTnuyeckas padora Ne§. Cranaapruzaumus.

PaccMaTpuBaemMble BONPOCHI:

1. CrannapTuzanms Kak HaykKa.

2. OYHKINH CTaHAApTU3AINH.

3. MeToapl cTaHIapTHU3AIUH.

4. IIpaBoBbIE OCHOBBI CTaHJAPTU3ALIHH.

IIepeyeHs auTEpaTyphI

IlepeueHb OCHOBHOM JIUTEPATYPHI:

1. PankeBuu S.M. Merposorusi, cTaHmapTu3anuss U cepTUUKAIMS:
yueOHuk misa By3os/ .M. PankeBuu, A.I'.Cxuptnanze, b.1. Jlaktuonos. — M.:
Beicmi. mik., 2011. — 790 c.

2.Kum KK. Merponorus, craHmaptuzamnus, cepTuuKanus Hu
anexktpousmeputenbHas Texauka / K.K. Kum, I''"H. Aaucumos, B.1O. bapbaposuu,
b.4. JIutBunos. — M.: [lutep, 2012. — 369 c.

IlepedeHpb TOMOTHUTEIBHON JTUTEPATYPHI:

1. T'OCT 8.417-2002. EquHAIBI BETUYHH.

2. Atamansa O.1°. [IpuGopsl 1 METOIBI U3MEPEHUS IICKTPUICCKUX BEITUUHH.
3 m3a. M.: Jlpoda, 2005. 415 c.

IpakTnueckas padora Ne9. Kareropum HopMaTUBHBIX JOKYMEHTOB.

PaccmaTpuBaemblie BOIIPOCHI:



1. Buasl cranaaptoB, npuMeHsieMbix B PO.
2. 'ocynapcTBeHHBIN KOHTPOJIb U HA/I30D.
3. MexayHapoHOe COTPYAHUYECTBO 10 CTaHapTHU3AIIMN

Ilepeyenb auTeparypbl

IlepeyeHb OCHOBHOM JINTEPATYPHI:

1. PagkeBuu SI.M. Merposiorusi, craHgapTh3anus W cepTUUKAIUS:
yueOHuK g By30B/ S1.M. PankeBuu, A.I'.Cxuptnanze, b.1. JlaktnonoB. — M.:
Breicmi. mk., 2011. — 790 c.

2.Kum KXK. Merponorus, craHmaptuzanus, cepTuukanus Hu
anekrpousmepurenbHas Texuuka / K.K. Kum, I'H. Aancumos, B.1O. bapbaposuuy,
b.4. JIutBunoB. — M.: Ilutep, 2012. — 369 c.

IlepeueHb TOMOHUTENBHOM JINTEPATYPHI:

1. TOCT 8.417-2002. EnvHUIBI BETUYHH.

2. Atamainss D.I'. [Ipubopsl U METOIBI U3MEPEHUS SIEKTPUUECKUX BEIUYHUH.
3 u3a. M.: llpoda, 2005. 415 c.



MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS PO
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA
«CEBEPO-KABKA3CKHWI ®EJIEPAJILHBI YHUBEPCUTET»
[Tsaturopckuit uaCcTUTYT (prmmnan) CKOY

MeToanyeckue yKkazaHus

110 BBINOJIHEHUIO Ja00OpaTOPHBIX padboT
0 TUCLUTLINHE
«OCHOBBI METPOJIOrMH, CTAHAAPTU3AIUA U KOHTPOJISA KAY€CTBA B CTPOUTECIBCTBE
11 HarrpasiieHnst noarotoBku 08.03.01 Crpourebcreo
HarpaBJICHHOCTH (Mpoduiib) CTPOUTENLCTBO 31AHUH U COOPYKEHUI
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BBEJAEHUE

Heau n 321244 0CBOEHUS 1M CHUILIIHHBI

[lenpro OCBOCHUS UCIUILTUHBI SIBISIETCS (JOPMUPOBAHUE Yy CTyJEHTA 3HAHWN, YMEHUH
¥ HaBBIKOB B 00JIACTH METPOJIOTUU U CTAHJAPTU3AIMNUA B PA3IUYHBIX cepax NesTeTbHOCTH s
obecrieueHruss APGEKTUBHOCTH OSTOU JEATEIBHOCTH 3a CYET TOBBIIICHUS JOCTOBEPHOCTH
pe3yJIbTaTOB M3MEPEHUHM M  MPABUIIBHOIO MCIIOJIB30BAaHUS  CHEIMAJIbHOW  HOPMATUBHOMU
JIOKYMEHTAI[UH, BBIOOpAa M3MEPHUTEIHHOW TEXHHKH JJIs ONpeAciieHUus GU3NYECKUX BEIUYHH U
MOBEPKH METPOJIOTHYECKUX XapaKTePUCTHK U3MEPHUTEILHON TEeXHUKH, U3yYCHHE W 00paboTKa
CUTHAJIOB M3MEPUTEITHHON MHPOPMAITUH.

3ajauaMu OCBOCHUS TUCUUILTAHBL:

W3YYCHHE MPUHIIMIIOB 00ECIICYCHHS SIUHCTBA U3MEPECHUIA, 00eCTICUNBAIOIINX 33JaHHBIC
KpUTEPUU KaueCTBa;

BHIOOD METOJOB M  CPEICTB H3MEPEHUH C 3aJaHHBIMH  METPOJIOTMYECKUMU
XapaKTEepUCTUKAMH;

BBIOOP METO/I0OB OpraHHU3aIl[Mi U3MEPUTEIHHOTO SKCIIEPUMEHTA, U3YUYEHUE CXEM, IIPABHII
Y TIOpsI/IKa MPOBECHUS U3MEPEHMUIA;

M3y4YEHUE METO/IOB U IPUHLHUIIOB CTaHJAPTU3ALUY;

W3y4yEHUE U3MEPUTEIbHOW TEXHUKH, €€ METPOJIOTMUYECKUX XapaKTepUCTUK IIPHU
onpezeneHuu GU3NYECKUX BEITUYHH;

M3y4eHHue U 00paboTKa CUTHATIOB U3MEPUTENbHON HHPOPMAITIH.

Komnerenuuu o0yuawmomerocsi, (opMupyemble B  pe3yjbTaTe HM3y4YeHUS
AUCHHUILIMHBI:

Koxu, popmynuposka Kox, GpopMynupoBKa HHIHKATOPA [I1anupyeMble Pe3yIbTaThl
KOMIIETEHIINN 00yUeHUs 10 TUCIUTUINHE
(Moymio), XapaKTepHu3yoIue
3Tarbl HGOPMHUPOBAHUS
KOMIETEHIINI, MHANKATOPOB

OIIK-7 Crnocoben | UJI-1 OIIK-7 [Ipumensier | 3HaTh: HOPMAaTHUBHO-
HCIIOJIb30BaTh U | HOPMaTUBHO-TIPABOBBIE U | IpaBOBbIE W HOPMATHBHO-
COBEpULICHCTBOBATH HOPMAaTHUBHO-TEXHUYECKHE TEXHUYECKHE  JOKYMEHTHI,

MMPUMCHACMBIC CUCTCMBI | JOKYMCHTBI, PCrJIaMCHTUPYIOINHEC | pCTIIaMCHTHUPYIONIUC
MCHCIP)KMCHTA KadyCCTBa B Tpe6OBaHI/I$[ K Ka4CCTBY NIPOAYKIIHNU Tpe6OBaHI/I${ K KaueCTBY

IIPOU3BOJCTBEHHOM U MIPOLIEYPY €r0 OLEHKH MIPOAYKLIMH U IIPOLENYPY €rO

NOApa3AeiICHUN c OLICHKH

IIPUMEHEHHUEM Pa3INYHbIX Ymersn: IIPUMEHSATH

METO0B U3MEPEHUS, HOPMAaTUBHO-IIPABOBbIE u

KOHTpPOJI U TUAarHOCTUKHU HOPMAaTUBHO-TEXHUYECKHE
JIOKYMEHTHI,
perilaMeHTHpYIoIe

TpeOOBaHUS K  KadyecTBY
MPOAYKIMH U MPOLETYPY €ro
OLICHKH.

Baaners: HOPMAaTHBHO-
IIPAaBOBBIE U HOPMATHUBHO-
TEXHUYECKHE  JOKYMEHTHI,
perIaMeHTHpYOIINe
TpeOOBaHUS K  KadyecTBY
MPOJYKIMH U MPOLIEYpPYy €ro
OLICHKH.




nJI-2 OIIK-7 O06ecnieunBaet
JOKYMEHTAJIbHBIN KOHTPOIIb
KayecTBa MaTePHAIbHBIX PECYPCOB

3HAThL: JIOKYMEHTaIbHbBIN
KOHTPOJIb KadecTBa
MaTepUaIbHBIX PECYPCOB
Ymers: IIPUMEHSATH
JIOKYMEHTAJIbHbIA KOHTPOJIb
KayecTBa MaTepualbHBIX
pecypcoB

Biaagern: 3HAHUSIMH
JIOKYMEHTAJIbHOTO KOHTPOJIS
KayecTBa MaTepualbHBIX

pecypcoB

NJ-3 OIIK-7 IlpumeHsieT METOJbI
u OLICHKY  METPOJOTHYECKHX
XapaKTEPUCTUK CpencTBa
U3MepeHUS (MCTIBITAHUS )

3HaTh: METOIbl U OLEHKY
METPOJIOTHYECKUX
XapaKTePUCTHUK cpencTBa
HU3MEPEHHS (MCTIBITAHUS)
YMerb: NPUMEHATH METOJIbI
U OIICHKY METPOJIOTHYECKUX
XapaKTePUCTHK cpencTBa
M3MEPEHHS (MCTIBITAHMUS)
Baapners: CIIOCOOHOCTBIO
OILICHUBATh METOJIbI U OLIEHKY
METPOJIOTHUECKUX
XapaKTePUCTHUK CpencTBa
n3MepeHus (MCIIbITaHUs)

Na-4.011K-7
MOTPEIIHOCTH HU3MEpeHus,
MPOBE/ICHUE MIOBEPKHU u
KaJIMOPOBKU CPEACTBA U3MEPEHUS

OrnenuBaeT

3HaTh: MOTPEIIHOCTH
HU3MEPEHHUS, MIPOBE/ICHHE
MOBEPKHM M KanMOpPOBKHU
CpEJICTBA U3MEPEHUSI,;

YMmeThb: OILICHUBATh
MOTPEIIHOCTH  HU3MEPEHHS,
IPOBEJICHUE  TOBEPKU U
KaJTMOpOBKHU cpencTaa
U3MEpEHHUS;

Baagerb:  CIIOCOOHOCTBIO
OLICHUBATh MIOIPEIIHOCTH
W3MEpEHHS, MPOBEJICHUE
MOBEPKHM M KaTHMOPOBKHU

CpCACTBa UBMCPCHUA,

W-5.0I1K-7 OneHuBaet
COOTBETCTBHSA rapameTpoB
MPOAYKLIHH TpeOOBaHUSIM
HOPMaTHUBHO-TEXHUUECKHIX
JIOKYMEHTOB

3HaTh: COOTBETCTBUS
[1apaMeTpoB MPOAYKIIUN
TpeOOBaHUSAM HOPMATHBHO-
TEXHUYECKHUX JOKYMEHTOB;

YMmeThb: OILICHUBATH
COOTBETCTBHUS  IapaMeTpPOB
MPOIYKIHH TpeOOBaHUSAM
HOPMAaTUBHO-TEXHUYCCKUX
JIOKYMEHTOB;

Baagern: CIIOCOOHOCTEIO
OLIEHUBATh COOTBETCTBHSA
apaMeTpoB MIPOTYKITUT

TpC6OBaHI/I}IM HOPMATUBHO-
TEXHUYCCKHUX JOKYMCHTOB,




NJI1-6.0I1K-7 O06ecnieunBaet
MOATOTOBKY u odopmiieHne
JOKYMEHTA JUIsl KOHTPOJISl KauecTBa
U cepTH(UKALNN TPOTyKIIHU

3HAThL: MOJATOTOBKY u
odopMIIeHHE JOKYMEHTA IS
KOHTPOJIS KadyecTBa u
cepTU(UKAIMH TPOYKIIHH;
YMmerh: obecrieynBaTh
MOJATOTOBKY M odopmiieHue
JOKYMEHTa ISl  KOHTPOJIS
KayecTBa M CepTH(HKAINU
IPOIYKLHH;

Baaners: CIOCOOHOCTHIO
o0ecrieuynBarh MOATOTOBKY M
oopMIIeHHE JOKYMEHTA IS
KOHTPOJIS KaJyecTBa u
cepTU(UKAIMH TPOAYKIIHH;

NJ-7.0IIK-7 ®opmupyer 1uiaH | 3HATh: IUIAaH MEPONPUITUN
MEpOIPUATH 1O 00ECleYeHHI0 | 0 OOECHEeUeHUI0 KadecTBa
KauecTBa NPOAYKLIUN IIPOJYKIINH;
YMerb: GopMHpOBATH ILUIAH
MEpOIPUATHI o
o0ecre4eHuno KayecTBa
IPOYKIIUH;
Baagers:  ciocoOHOCTBIO
dbopmupoBaTh IUIaH
MEpONPUATHI 1o
o0ecrneyeHuIo KauecTBa
IPOAYKLIMH;
NJI-8.0I1K-7 CocraBiusier | 3HaTh: JIOKaIbHBIN
JIOKaJIbHBIN HOPMATHBHO- | HOPMAaTUBHO-METOAUYECKUI
METOINYECKUI JOKYMEHT | JOKYMEHT
MIPOU3BOJICTBEHHOTO MIPOU3BOJICTBEHHOTO
MIO/Ipa3JIeJICHUS 0 | MOApa3AeICHUS 1o
(YHKIIMOHUPOBAHMIO CUCTEMBI | (PYHKIIMOHUPOBAHUIO
MEHEPKMEHTa KayecTBa CUCTEMBI MEHEI)KMEHTa
KayecTBa,
Ymern: COCTaBIIATh
JIOKaJIbHBIN HOPMaTUBHO-
METOINYECKUI JOKYMEHT
MIPOU3BOJICTBEHHOTO
NOJIpa3ieIICHUs 1o
(G YHKIIMOHUPOBAHUIO
CUCTEMBI MEHEIKMEHTA
KayecTBa,
Baagerb:  cocoGHOCTBIO
COCTaBJIATh JIOKaJIbHBIN

HOPMAaTHUBHO-METOANYECKHUI
JIOKYMEHT

IIPOU3BOJICTBEHHOTO
HOJpa3/IeeHus o
(bYHKIIMOHUPOBAHUIO

CUCTEMBI MEHEI)KMEHTa

Ka4deCTBa,




HAUMEHOBAHMUE JIABOPATOPHBIX PABOT

No
- N3 Hux
TeMspl HaunmenoBanue TeM IMCHUILIMHBI, KX O0beM
JTUCITH KpaTKOe CofiepKaHHe 4acoB fpartireckas
ULHLL MOJITOTOBKA, YaCOB
7 cemecTp
OnpeneneHne MOrperrHOCTH U3TOTOBICHUS U
2 METPOJIOTHYECKUX  [apaMeTpoB  MapTHH 2
PE3UCTOPOB
M3mepeHne IMHEWHBIX pa3MEPOB € ITOMOILBIO
3 MITAaHTCHUHCTPYMEHTOB U 00paboTKa 9
U3MEPEHUI ¢ MHOTOKPATHBIMU
HaOJIFO JEHUSIMU
H3mepeHne TMHEHHBIX pa3MepPOB C MOMOIIBIO
3 MHUKPOMETPUICCKIX WHCTPYMCHTOB u 9
00paboTka HU3MEpeHUN C MHOTOKPAaTHBIMH
HAOJIIOICHUSIMU
3 V3mepeHune ruipoCTaTHYECKOTO aBICHUS 2
UccnenoBanue 1a00pPaTOPHBIX BECOB:
5 onpeneacHue TOYHOCTH u MecTa 4
pPACTIOJNIOKEHUS B3BEIIMBAEMOTO TIPEIMETA
6 OcBoeHue METOMKH TOBEPKH J1a00paTOPHBIX 9
BECOB
6 I'pagynpoBKa Npy>KMHHBIX BECOB 2
5 ['pagyupoBka u moBepka MaHOMETPA C 9
TpyOUaTOi NMPYKUHOK
HToro 18

CTPYKTYPA U COAEPKAHUE JABOPATOPHBIX PABOT

JlaGopaTopnas padora Nel
OmnpenesieHne NOrpenIHOCTH U3rOTOBJIEHUS W METPOJIOTHYECKUX TAPaAMeTPOB
NapTHH PE3UCTOPOB

Ilenv padomui

e Omnpenenenne NOrpelIHOCTY U3TOTOBJIEHUSI TAPTHH PE3UCTOPOB
e OmnpeneneHne CTATUCTUYECKUX XapaKTEPUCTUK MapTHH PE3UCTOPOB

Teopemuueckaa uacmp

HenocpencrBeHHONW — LENbIO  WM3MEPEHUM  SIBISETCS  ONPENENICHHE  MCTUHHOIO
(IeMCTBUTENIBHOT0) 3HAUEHUS M3MEpsIieMOil BelMMuYuHBI. Pe3ynbTaT m3MepeHuil ecTh ciaydaiiHas
BEJIMYMHA, paBHAs CyMM€ HCTHHHOTO (JIEHCTBUTENILHOIO) 3HAUEHUSI M3MEPSIeMON BEJIUYUHBI U
MOTPELIHOCTH U3MEpEeHUM. JIJIs MOBBIMIEHUS TOYHOCTH HU3MEPEHHUM IPOBOAAT HECKOJIBKO
HaOJI0/IEHUH PU U3MEPEHUH.

IIpu craruyeckoit  00pabOTKe pe3yibTaTOB TPYNNbl  HAOMIONEHHWH,  CleayeT
pykoBojactBoBaThcsi ['OCT 8.207. Ilpsmple m3MepeHHss ¢ MHOTOKPAaTHBIMH HaOIIOJCHUSMH.
Metoabl 06paboTKH pe3ynbTaToB HaOMOACHUN. Pe3ynbraT m3MepeHuit cieayer opopmisTh B
cooTBeTcTBUU ¢ pexkoMmeHnanusmMu MU 1317 - 2004 TNocynapcTBeHHasi cuctemMa oOecrnieueHus
€UHCTBA H3MepeHUil: Pe3ynpTaTbl M XapaKTEpUCTHUKU IOTPEIIHOCTH H3MepeHuil. dopma
npencraBieHus. CriocoObl UCIOIB30BAHMSI MTPH UCTIBITAHUSIX 00pa3l0B MPOIYKIUU U KOHTPOJIE
UX MapaMeTpoB.




IIpu 3TOM BBINOIHSAIOT CAEAYIOIIKE ONEpPaLUu:
1) HMCKIIOYAaOT H3BECTHBIE CHCTEMATHUYCCKHE IOTPEIIHOCTH M3 PE3yJIbTaTOB
HaOII0ICHUH;

2) BBIUHUCISIOT CpelHee apru(MeTHIecKoe 3HauCHUE X HM3MEPSIEMOM BEIUYHUHBI U3 N
€IMHUYHBIX PE3YJIbTATOB HAOIIOJEHUH X, ;

3) BBIUUCISIOT CPEAHIOI KBAJAPATHYECKYIO MOIPEIIHOCTh CAMHUYHBIX U3MEPCHUH B
psiy U3MEpeHun S;

4) WUCKIIOYArOT MpoMaxu (rpyOble MOrPENIHOCTH H3MEPEHHH);

5) BBIYHMCISIOT CPEIHIOI KBAJPATUYECKYIO MOTPEIIHOCTh PE3yJIbTaTOB M3MEPCHHM
CpEAHEro apu(pMETHIECKOro S ;

6) HpPOBEpPSIOT THIIOTE3y O TOM, YTO PE3YJbTaThl W3MEPECHUI PACIPEICISIOTCS IO
HOpPMaJIbHOMY 3aKOHY;

7) BBIYMCISIIOT JIOBEPUTEIbHBIC TPAHUILBI CIYYailHOW IOTPEIIHOCTH pe3ysbTara
H3MEPEHHUs =+ €;

8) BBIYMCISIOT JOBEPHUTEIbHBIC TPAHUIBI HEHCKIIOYCHHOH CHCTEMAaTHYeCcKOil Mo
TPEIIHOCTH pe3ysibTaTa u3MepeHus =+ 0;

9) BBIYMCISIOT JIOBEPUTENBHBIC TPAHHIBI MOIPELHIHOCTH PE3YNbTaTa M3MEPEHHs +
(AX)s;

10) mpeacTaBaAOT pe3yibTar W3MepeHus B Buage X = x £ (AX)y , P (P -
JIOBEpUTENIbHASI BEPOSITHOCTH ).

M3BecTHBIE CHUCTEMATHUECKUE MOTPEUIHOCTH MCKIIOYAIOT BBEACHUEM B PE3yJIbTaThl
U3MEPEHUI COOTBETCTBYIOUINX MOMPABOK, YACICHHO PAaBHBIX CHCTEMATUYECKUM MOTPEIIHOCTSM,
HO IIPOTUBOIOJIOXKHBIM UM IO 3HAKY.

Ecnu oneparop B xoie u3MepeHus: 0OHapyKUBAET Pe3yiabTaT X,, PE3KO OTIMYAIOIIUICS
OT OCTaJbHBIX PE3YyJIbTAaTOB HaOMIOAEHUH (IpoMax), U JOCTOBEPHO HAXOIUT IMPHUYUHY €ro
NOSIBIICHHs, OH BIIPaBE OTOPOCHUTH OSTOT pE3yabTaT M TNPOBECTH (IPU HEOOXOJMMOCTH)
JIOTIOJIHUTEIbHOE HA0JII0ICHHE B3aMEH OTOPOLIEHHOTO.

[Ipu oOpaboTke yXe MMEIOIIMXCS Pe3yJbTaTOB HM3MEPEHUM ISl UCKIIOYEHUs TPyOBIX
HOTPEIIHOCTEN OCTYNAIOT CIeTyIOIUM 00pa3oM:

- BBIYMCIISIOT CpesiHee apudmMeTnyeckoe N pe3ynbTaToB HAOMIOAEHUN X X,-:

Q:;xi/n; (1)

- BBIYUCIIOT OOCHKY CPCAHCTO KBAAPATHUYCCKOT'O OTKIIOHCHH S pe3yiibTaTra I/ISMCpCHI/Iﬁ

; (2)

- OTpe/EISIOT HaIuyKe (OTCYTCTBHE) MPEAINOIAraeMoro mpomMaxa Xy oT X .

[Ipu uncne m3mepeHuit n < 2(0) u HOPMATBLHOM pacnpeoesieHulU pe3yibmamos A3MEepeHun
nenecooOpa3Ho NpUMeHTh Kputepuii PomanoBckoro. I1pu 3TOM BBIUUCIIAIOT OTHOILLICHHUE

Z=/xy- XIS, 3)

I7I€ Xy — PE3YJIbTAT, BHI3BIBAIOLINI COMHEHUE;

Z — xo3hdUIHMEHT, MpeaeTbHOEe 3HAYEHHUE KOTOPOTO Z; (TabIWYHOE) OmMpeaesieHO TIo
Tabn.l mo ymcny Bcex HaOMIONEHHMH (BKIIOYAs X,) U NPUHITOMY 3HAUCHHIO JOBEPHTEIHLHON
BEpOSTHOCTH P (711 Bcex NPOM3BOJACTBEHHBIX H3MepeHunr P = 0,95; 1mas OTBETCTBEHHBIX
nabopatopHbix u3mepenuit P = 0,98 niu 0,99 u Bbime) nmo tabna. 1 HaXoAAT HOPMHUPOBAHHOE
BBIOOPOYHOE OTKJIOHEHHE HOPMAIBHOTO pacnpeneneHus (P,n).

Tabmuna 1

3nauenus z (P, n)

L P | N |




3 4 5 6 7 8 9 10 12 14 16 | 20
095 | 141 |1,7 |191 |206 218 |227 [234 |241 | 234 | 241 | 2,67 | 2,7
4 10 |7 7 2 3 9 4 9 4 0 8
099 | 141 |17 |197 | 216 | 231|243 | 253|261 | 275|285 |294 |30
4 28 2 1 0 1 2 6 3 5 6 8

Ecmm z < z,, To pe3yabTaT HaOMIOIEHUN X, HE sBIsAeTCS mpomMaxoM. Ecinu z,>2 | To X -
poMax, NOMICKAIMN UCKIYeHnto. [locne UCKIYeHHus X, MOBTOPSIOT MOPOLENYPY
ompeneseHus X U S(x) Il OCTaBIIETOCS Psa PE3yJIbTaTOB HAOIIOICHUI M MPOBEPKH Ha TIPOMax
OCTaBIIMXCS 3HAYCHUH X;.

3a pe3ynbrar M3MEpeHUus A TPUHUMAIOT cpeaHee apuMETHYECKOoe X pe3yiIbTaTOB
HaOJIIOJICHUH, OCTABIIUXCS MTOCII€ UCKITIOUEHHS TIPOMAaXOB.

[TorpemHoCTs  pe3yabTaTa U3MEPEHUS BKIKOYAET CIy4alHYH0 UM HEYUYTEHHYIO
CHUCTEMAaTHUYECKYI0 cocTaBiistonire. CiaydyallHyl0 COCTaBISIOINIYIO OLEHUBAIOT BETUYMHOMN CpesiHe

KBaJPaTUYHOE OTKJIOHEHUE S( X).
()= eV = [ (x, - X @

Ecmu pacnipenenenue pe3ysinbTaToB HAOJIOJACHUI TMOTYMHSCTCS 3aKOHY HOPMAIBHOTO
pacnpenenenus (3akoHy [aycca), TO JOBEpHTEIbHBIC TPAHUIBI CIYyYalHOW MOTPEITHOCTH
pe3ysbTata H3MEPEHHS IIPU JOBEPUTEIBHON BEPOATHOCTH P HaXomsT 1o Gpopmyiie

c=t S(x), (5)

riae t — koapumuent CTeroeHTa, ONpeaesseMbli o Tad. 3.

Tabmuma 2
3naueHus ko3 dunmenTa CThIOJICHTA

p n

3 4 5 6 7 8 9 10 15

0,95 | 12,70 | 4,303 |3,182 | 2,776 | 2571 |2,447 [2,365 |2,306 |2,262 |2,145

0,99 | 63,65 |9925 |5841 | 4,604 |4,032 |3,7/07 |3499 |[3,355 |3,250 |2977

JloBepuTenbHbIE TpaHUIBI B HE UCKIIOYEHHOW CHCTEMATUYECKOM MOTPEIIHOCTH
pe3ynbTaTa U3MEPEHUs OMPEEINAIOT 1Mo popMyie

0=k /ief (6)

rie xk - kodpduument (tabn. 3), ompenensieMblii TNPUHATOW TOBEPUTEITHHOU
BEPOATHOCTBIO P W YHCIOM m COCTABJISIONIMX HE HCKIOYEHHONM CHCTEMaTUYECKOMN
HOTPENTHOCTH; 6) — FTPAHMIIBI Y i COCTABIISIFONICH TOM MOTPEITHOCTH.

Tabmuma 3
3navyenus kodpuuuenta k ('OCT 8.207)
p m
5u 6oree | 4 | 3 | 2
0,95 11
0,99 1,45 \ 1,4 | 1,3 y 1,2

JloBepUTENbHYIO ~ BEpOSITHOCTH  JAJISl  BBIYUCICHHS TpaHUI] HE  HUCKIIIOUEHHOU
CHUCTEMATUUYECKON MOrPEIIHOCTH MPUHUMAIOT TOW XK€, YTO U IPU BBIYMCIECHUU JTOBEPUTEIBHBIX
TpaHUI] CIYyYaifHOM MOTPEeNrHOCTH pe3ynbTara m3mepenus. B coorserctBum ¢ OCT 8.207- 76
CyMMHPOBAHHE HE HCKIIOYEHHONW CHUCTEMATHYECKOM M CIy4alHOM NOTPEIIHOCTH HM3MEpPEHUs
OCYILECTBIISIOT 110 CJIEAYIOIIUM IIPaBUIAM:




0

1. B caywae, eciu OTHOLIEHUE s(x <08, 1o Heyurémmoit cucTeMaTHUCCKOI
‘X)

MOTPEIIHOCThIO IO CPAaBHEHUIO CO CIy4YalHOM MOTrPENIHOCTHIO MpEHEOperaloT U MPUHUMAIOT,
YTO TpaHMIla IOIPEIIHOCTH pe3yJIbTaTa U3MEPEHU A = € .

0

2. Ecnum otHoOleHHe S()_()> 08 CIIy4alHOM TMOTrPEIIHOCThI0 10 CPaBHEHUIO C

HEYYTEHHOW CHCTEeMaTH4eCKOH NpeHeOperaloT M NPUHUMAIOT, YTO TpaHUIA MOTrPEIIHOCTH
pe3yibTaThl u3MepeHus A = 6.

0
3.B cnyuae, eciu O’SSE(;)S81OFPEIHI/IHH IIOTPELIHOCTH pe3yjibTaTa U3MEPEHMS

BBIUUCIISIIOT IO (hopMmyIie
A = K*Sy, (7)
rae K - ko3pUIMeHT, 3aBUCAIINI OT COOTHOIICHUS CIy4alHOW M HE UCKIIOYEHHON
CHCTEMAaTHYECKOM IIOTPEIIHOCTH; Sy - CyMMapHOE CpeJHee KBaJpaTHYeCKOe OTKIOHEHHE
pe3yabpTaTa U3MEpPEHU:

5
S, =2 +5°( ®)
j=1

[Ipu cumMMeTpUYHON TOBEPUTEIHHON MOTPEITHOCTH PE3YIbTAThl MPEACTABIAIOT 8 hopme
A+A4, P.

UucnoBoe 3Ha4YeHHE pe3yJjbTaTa M3MEPEHHS JOJDKHO OKaH4MBaThca Iubpor 1-ro xe
paspsia, YTO U 3HAaYEHHUE MOTPEIIHOCTH.

[Ipu orcyrcTBUM JaHHBIX O BuJIe (GYHKIUN paclpeneieHus COCTaBISIONIUX
MOTPEITHOCTH U3MEPEHUS PE3YNIbTAThI MPEACTaBIAOT B hopme 4, 8 (x), n; 9, P.

Ilpumep: B pesynbrare 00pabOTKH pe3ylnbTaTOB HaOMOAeHUH monyuninu A = 42

MM, A—"+ 0,01 mm npu goBepuTensHoil BeposiTHOocTH 0,99. Pe3ynbTaT npeacTaBisioT B

Buze 42 +0,01, 0,99.

4. IPABIJIA OKPYTJIEHUSA U 3ATIMCH PE3YJIbTATOB HABJIIOJAEHUN U
N3MEPEHUM [9]

1.YucnoBoe 3HaueHue pe3yapTaTa HaOIIOAEHHUS OKPYTJISIOT B COOTBETCTBUH C YHCIIOBBIM
pa3psAI0oM 3Havalle HuQpbl MOrPEUTHOCTH U3MEPEHUH.

JlumHue 1udpsl B LENbIX YHUCIAX 3aMEHSIOT HYJISIMH, B JAECATUYHBIX JApoOAX —
orOpackiBatoT. Eciau necsituuHas 1poOb OKAaHYMBAETCS HYISIMHU, UX OTOPAChIBAIOT TOJIBKO 0
TOTO pa3psija, KOTOPbIM COOTBETCTBYET pa3psily NOrPELUIHOCTH.

Ilpumep: pesynvrar 1, 072000, nmorpemHocts = 0,0001. Pe3ympraT OKpyIJISIFOT 10
1,0720.

Ecnu mepBas (cneBa HampaBo) M3 3aMEHSIEMbIX HYJISMU WM OTOpachIBaeMbIX IUGD
MeHbIIIe 5, ocTaromuecs HuGpbl He U3MEHSIIOTCS.

Ecnu nepBas u3 »Tux uudp paBHa 5, a 32 Hel He ClelyeT HUKaKuX udp Wi uayT HyIu,
TO, €CIM TMOCIeTHSAs IU(pa B OKPYIJsAEMOM uucie 4YE€THAas WM HylIb, OHa ocTaércs 0e3
W3MEHEHUS, €CJIN HEUYETHAS — YBEJIMUUBAETCS HA EIUHULLY.

Ipumep: 1234,50 oxpyrasrot no 1234; 8765,50 — no 8766.

Ecnu mepBas u3 3aMeHsIeMBbIX HYISIMU WM OTOpachiBaeMbIX HMUQp OOJbINe 5 WU paBHA
5, HO 3a Hell cienyeT 3Hayamas uudpa, To MOCIEqHIs ocTamascs nudpa yBeaTuuuBaeTcs Ha
eAMHHUILY.

Ilpumep: 6783,6 oxkpyristor 10 6784; 12,34501 no 12,35.

2. IlorpemHocTs, BO3HUKAIOLIAsl B pe3yJIbTaTe BBIYMCIEHUH, HE JOJDKHA MpeBblaTh 10
% cymmapHOW ToTrpentHocTH u3MepeHuil. [loaTomy, ecnmu Haj pesynbTaTaMu H3MEpPEHUU
(HaOmoJieHnii) TPEACTOUT TPOM3BECTH HEKOTOphle MaTeMaTH4YecKue OIlepalnuu, TO Tpu



OKPYTJIEHUU PE3YJIbTATOB B COOTBETCTBUU C MIPABHIOM |, T0OABISIOT OJUH pa3psil CIpasa, T. €.
B nnepBom npumepe pesyabtar 1,072000 vyxxHo okpyriuTh He 10 1,0720, a 1o 1,07200.

3. Ecnmu B mporecce BBIYHCICHHUS BCTpEYACTCS OMNEpalus JEICHUS, OECCMBICICHHO
npojoipKath €€ 1Mo TpaBwiaM  apuMETHKH, TI0CJI€ TOro KakK IIOJIydeH pe3yJbTar,
COOTBETCTBYIOIMI IIpaBuily 1.

4. Tlpu ompenelcHUH 4YHCIAa 3HAKOB IPH BBIYUCICHUH TOTPEIIHOCTEH H3MEPEHUH
CIIEIyeT YYUTHIBATh, YTO IOTPEIIHOCTh OIPEACICHUS 3HAYCHUS MOTPEIIHOCTH JIOCTATOYHO
Benuka, nopsiika 30 % mpu N = 10 u nopsiaka 15 % npu n = (20 - 25), nosromy mpu n < 10
CJIETyeT OCTAaBJISITh OJIHY 3HAYAIIYIO ITUQPY, €CIIH OHA OOJIBIIE TPEX, U JIBE, €CIU NEpBasi U3 HUX
MEHBIIIE YETHIPEX.

IIpumep: eciv ipu N = 10,5 (x) = 0,523,ocraBnsem 3nadenne SX = 0,5; ecnu pu N =
10, Sx = 0,253, ocraBmsiem 3Haduenne SX = 0,25. [Ipu N > 10 goctaTouHO HAIEKHO OCTABIATH BO
BCEX CITy4asix JIBE 3Ha4aIue mudpol.

Qobopydosanue u mamepuasol.
Ha6op pesucropoB HomMuHaioM 4,7 kOM, myiabTuMeTp M - 182.

Ykazanusa no mexnuke dezonacnocmu
COOTBETCTBYIOT TEXHHKE OE30MIaCHOCTH IO paboTe ¢ KOMIBIOTEPHOU TEXHUKOM.
3adanue
1. [IpousBecT U3MepeHUE PE3UCTOPOB.
2. Omnpenenuth cpenHee apudMeTHUECKoe (MaTeMaTHUYeCKoe OXHAaHWe) W3 YHucla
poBeAEHHBIX M3MepeHui (1o gopmyne (1)).
3. OmnpenenuTh OLEHKY CPEeHETr0 KBaApaTUYHOTO OTKJIOHEHUs S pe3yabTaTa u3MepeHui (1o
hopmyre (2)).
4. OKpyTauTh NOJTYYSHHBIE PE3YIbTAThI 10 2X 3HAYAINX Hudp.
5. IlocTpouts rucrorpamMmmy
6. OnpenenuTb 10BEPUTENbHBIA NHTEPBA
6. OnpenenuThb KJ1acC TOYHOCTH U3TOTOBJICHUS PE3UCTOPOB.
7. Caenatb BBIBOJBI IO pe3yJIbTaTaM J1a00paToOpHOM paboThI.
KonTpoJibHbIe Bonpockl
1. Tlo xakoil ¢opmysne ompenensercss cpeaHee apupmeTndyeckoe (MaTeMaTHYecKoe
OKuanue)?
2. Ilo xakoit popmyiie onpenensercs cpeiHe KBaJApaTUYHOE OTKIOHEHHE?
3. Kak onpenensiercst kjiacc TOYHOCTH U3TOTOBJICHUS PE3UCTOPOB?
4. Yro Takoe rucrorpamma’?
5. Yrto nmoka3sIBaeT rucrorpamMmma’?
6. UTo Takoe HOpMaJIbHBII 3aKOH pacipeeIeHus?
7. KakoBbI XapaKTepUCTUKU HOPMAJLHOTO 3aKOHA pacIpeaesieHus ?




JIABOPATOPHAS PABOTA Ne 2
HN3mMepeHue JTHUHEHBIX pa3MepoOB ¢ IOMOIIbIO
IITAHTeHHHCTPYMEHTOB 1 00padoTKa U3MepeHui ¢
MHOTOKPATHBIMH HA0JI0IeHUSIMH
Ienv _padomoel. W3ydeHUE YCTPOWCTBA W IOJYYECHHE HABBIKOB HM3MEPECHUS JIMHEHWHBIX
pa3MepoB  IITAaHTC€HUHCTPYMEHTaMHM U  00paboTka M3MEpEeHUH ¢  MHOTOKpPaTHBIMU
HAOJII0ICHUSIMU.

Teopemuueckasa uacmpy

2.1. YcTpoHcTBO M 3KCIUTyaTalusl IITaHT€HUHCTPYMEHTOB [9, 10]

[[ITaHreHUHCTPYMEHTHI MCIOJB3YeTCs Il U3MEPEHUs JIMHEUHBIX Pa3MEpoOB, KOTOPHIE HE
TpeOyIOT BBICOKOM TOYHOCTH HW3MEpPEHUH. DTH HUHCTPYMEHTHI [JIsl TOBBIIMICHUS TOYHOCTHU
M3MEPEHHUM UCTIONIB3YIOT TOMOJHUTEIbHYI0 HOHUYCHYIO IIIKaYy.

HoHnycHoe oTcueTHOE yCTPOMCTBO

Ha nonuycHol mikane TuHEUKH JUIMHA TONMOJHUTENbHOM mKaibl | (puc. 1) paBHa 1enomy
YHCITy JEJeHUI OCHOBHOM IIKAJIbl, HO KOJMYECTBO JENeHUN Ha eauHuily Oosnbiie. MHTEepBan
JIeJICHUS IIKaJIbl HOHUYca OyAeT paBeH:

p_cin-)_1

n n

€ ¢ — IcHa ACICHUA OCHOBHOM IIKAJIbI, I- JJIMHA IIKaJdbl HOHUYCA, N — Y9HCIIO IIGJIGHI/Iﬁ
HOHUHYCA.

C wmaHaa ¢ OCHOSHOU
wkanou

Puc. 1. HoanycHoe oTcueTHOE YCTPOMCTRBO.
OTCYET 10 HOHUYCY OIPEIEIISCTCS U3 YPaBHEHUS e = c-D,
IIoACTaBUB 3HAUYCHUEC b, MOJIYyYHM:

cin-1) ¢

n n
Homnyctum (cM. puc. 2) ¢ = 1 mm, Toraa e Oynet paBao 0,2 MM.

2.2. Oco0eHHOCTH yCTPOICTBA M IPMMEHEHHUSs IITAHTeHIIUPKYJIei

PaznuyaroT Tpu Tuna mranreniupkyneit: LII[-1 ¢ ABycTopoHHUM pacmnonoxeHrueM ryook
JUIS HApY>KHBIX U BHYTPEHHUX M3MEpPEHHH U ¢ JIMHEHKOW AJs onpezaeneHus riayouH (puc. 2, a),
[IH-IT - ¢ AByCTOPOHHUM PAaCIOIOKEHHEM T'yOOK NIl U3MEPEHHUs U i pa3MeTku (puc. 2, 6),
HILI-III- ¢ 0AHOCTOPOHHUMH T'yOKaMH Ul Hapy>KHBIX U BHYTPEHHUX H3MepeHHil (puc. 2, ).
TexHUYecKne XapaKTepUCTUKU IITAHTEHIIUPKYJeH npuBeaeHsl B /2, 4, 7/. llltanreHIMpKyb (CM.
pHC. 2) COCTOMT U3 IUTaHTU 7, HEMOJBMXKHBIX TI'yOOK 1, M3rOTOBJIEHHBIX 3a0[JHO CO ILITAHIOM,
paMKu 3 ¢ MOABMKHBIMH ryOkamu 2, HoHuyca 10 u pamxu 6. Pamku 3 u 6 coequHEeHbl MEXIy
co0OM MHKPOMETPHUECKMM BHMHTOM ¢ raiikoi 9. Ilpm mnomomm »3TOro ycrpoiicTsa
OCYILIECTBIIIETCS TOYHAS 10Jja4a PAMKH 3.
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Puc. 2. lltanrentmpkynu: a - I 1; 6 — LI 1I; B - LI IIT; 1 - senoaBmxHBIE TYOKH; 2 —
MOJIBIDKHBIE TYOKH; 3 - paMKa; 4 - 32KUM PaMKH; 5 - 3aKUM pPaMKU MUKPOMETPUYECKOU MOIauu;
6 - paMKa MUKPOMETPHYECKOH T01a4M; 7 - IITaHra; 8 - JTUHEHKa TITyOnHoOMepa, 9 - BUHT M raiika
MUKpoMeTpuieckoil nojgauu; 10 - HoHnyc

[Tonoxxenne pamok 3 u 6 puxcupyercss Buntamu 4 u 5. B pamke 3 ycTaHoBieHa miockas
M30THYTas MpYKUHA, KOTOpasi 00ecrneuynBaeT NOCTOSTHHOE PUIEraHue paMKu 3 K pedpy LITaHTH.
HwxHue ryOku npenHazHaueHb! U1l U3MEPEHUsl KaKk BHYTPEHHHUX, TaK U HAPYXKHBIX Pa3MepoB.
BepxHue ryOku ciykaT A U3MEPEHHUs HapyKHBIX Pa3MepoB, a UX 3a0CTPEHHBIE KOHIIBI — JJIs
BBINOJIHEHUS pa3METOYHBIX padoT.



ToyHOCTh TMOKa3aHWN IITAHTEHIIUPKYJS 3aBHCUT OT MPABUIBLHOCTH €TI0 YCTAHOBKH Ha
U3JICITUH.

JList u3MepeHust U3aeNus TaHTeHITUPKYIeM HE00X0IUMO:

- OTKPENUTh PaMKH 3 U 6, IEPEABUHYTh WX BJIIOJIb INTAHTH M PACIIOIIOKUTHh PAMKY 3 Tak,
9TOOBI U3MEPSAEMOEC U3JIEIIHEe MOKHO OBUIO YCTAaHOBHTH MEXIY H3MEPHUTEIHHBIMU TIOCKOCTSIMU
ry0oK;

- C TIOMONIbI0 MUKPOBUHTA MEPEIBUHYTH PAMKY 3 JI0 MOJIYUYEHUsS IUIOTHOTO MPHUJICTaHHS
MOBEPXHOCTEH 00erX r'y0OK K MMOBEPXHOCTSIM U3MEPSEMOTO U3JICITHS;

- 3aKPEMUTH CTOIIOPHBIN BUHT 4;

- CHSIB MIHCTPYMEHT C M3JICJIHS, CUUTATh MOKA3aHUs 10 MIKAJIe ITAHTH U TI0 HOHUYCY.

[Ipy wu3MepeHWUM BHYTPEHHHUX pa3MEpPOB HEOOXOJUMO YUYECTh TOJIIHUHY TyOOK
HITaHT CHITUPKYJIS.

2.3. Oco0eHHOCTH YCTPOMCTBA M IPUMEHEHUS IUTAHTeHIJTyOMHOMEPOB

[lItaHreHrTyOMHOMEp TpeIHAa3HAueH JUIsi W3MEPEHHUS BBITOUYEK, OTBEPCTH, KaHABOK,
ycTynoB # T. 1. lllTaHTeHrmyOMHOMEp OTJIMYaeTcsl OT ITAHTEHIUPKYJS TeM, YTO HE UMEeT Ha
NITAHTe HETOJBUXHBIX T'yOOK, a MOABM)KHBIC TYOKHM HAa paMKe BBHITIOJHEHBI B BHJIE OIOPHOTO
OCHOBaHUS C IUIOCKOCTBIO, PACIIOIO0KEHHON MEPNEHAUKYISIPHO K HAIMIPaBJICHUIO IITAHTU. DTOU
MJIOCKOCTBIO IITAHTCHIITYOMHOMEDP YCTaHABIMBAIOT Ha H3MEpseMbIi 00BeKT. M3mepsembrit
pa3Mep 3aKJII0YaeTcs MEXAY JIBYMs TOBEPXHOCTAMHU, OJJHOM M3 KOTOPBIX SBISETCA TOPEL CaMOn
IITaHTH, a JPYrol — MOBEPXHOCTH OCHOBAHUSI.

IHopsiiok npuMeHeHUs IITAHTeHIJIyOHHOMepa

W3mepeHue mTaHreHriiyOuHOMEpOM HEOOXOAMMO OCYILECTBIIATh B CIEAYIOIIEM HOPSAIKE:

-HaJIOKUTh IITAHTCHIITYOMHOMEp Ha MJI0CKOCTh U3MEPSIeMOT0 U3/IEIHS;

- OTKpEIUB paMKH 3 ¥ S5, IPOJBUHYTH IITAHTY /10 TEX MOp, MOKa OHA HE KOCHETCS CBOUM
TOPLIOM IIJIOCKOCTH WJIM BBICTYIIA U3MEPSEMOT0 U3/IEIHs;

- 3aKPEMNUTh CTOMOPHBII BUHT 2;

- CHSIB LITAHT€HTITyOUHOMED C U3/eNUs, CYUTATh TTOKa3aHUsl.

2.4 O0Opa6oTka pe3yibTAaTOB HM3MEpPEHHMs IITAHTeHUHMPKYJEM ¢ MHOIOKPATHBIMH
Ha0JII0/ICHUSIMU

W3MepeHue mNpoOMU3BOOUTCA C ILENBI0  ONpEAETCHUs JeHCTBUTENBHOIO 3HAYEHHUS
U3MEpSIEeMOil  BEIMYMHBI. BCsikoe W3MEpeHHWe CONpPOBOXKAAETCS —MorpemHocTsMu. s
HOBBIIIEHUS] TOYHOCTH U3MEPEHUN IPOBOJAT HECKOJIBKO HAOIIOICHUH IPU U3MEPEHUH.

[Ipu cratuueckoit 00padOTKe pPe3yabTaTOB TPyNIbl HaOMOIeHuH, pykoBoacTBYsick [[OCT
8.207—76. llpsiMple H3MEpPEHHS C MHOTOKPATHBIMH HAOMIOACHUSAMHU. MeTolsl 00paboTKH
pe3ynbTaToB  HAOJIOJIEHUHM, BBIMOJHIIOT CIEAYIOIIME OIepaluyd COTJacHO METOJMKE,
U3JI0KEHHOM B paznene 3:

- UCKJTFOYAIOT U3BECTHBIE CUCTEMATHUECKUE MTOTPEITHOCTH U3 PE3yIbTaTOB HAOIIOICHH;

- UCKJIFOYAIOT MPOMAaxH, BO3HUKILIUE B pe3yJIbTaTe IPyObIX MOTPELIHOCTEH;

- TPOBEPSIOT TUIOTE3y O TOM, YTO pe3yJabTaThl HAOIMIOACHUN paclpeneNsioTcs II0
HOPMaJIbHOMY 33aKOHY;

- BEIYUCIISIOT JIOBEPUTENIbHBIC TPAHHIIBI CTY9allHOW MOTPEITHOCTH PE3YIIbTaTa N3MEPEHUS;

- BBIYUCISIOT JIOBEPUTEIbHBIC TI'PAHUIBI HEYYTEHHOM CHUCTEMaTHMYECKOW MOTrPEIIHOCTH
pe3yJbTaTa H3MEPEeHHUS;

- BBIUUCIISIOT JIOBEPUTENIbHBIE TPAHULIBI TOTPELTHOCTH PE3YNbTaTa U3MEPEHHUS.

M3BecTHBIE CHUCTEMAaTHUYECKHE IMOTPEUTHOCTH WCKIIOYAIOT BBEICHHEM B PE3YJIbTaThI
HaOJI01eHUI COOTBETCTBYIOIIUX MOMPABOK.

Ecnu oneparop B Xxo1e u3MepeHusi 00HapyKUBAeT Pe3yabTaT X,, PE3KO OTINYAIOIMIUNICS OT
OCTAJIbHBIX PpEe3yAbTaTOB HAOMIOJEHUH (MIpoMax), W JIOCTOBEPHO HAXOIUT MPUYHHY €ro
MOSIBJICHHS, OH BIpPaBe OTOPOCUTH 3TOT pe3yJabTaT W MPOBECTH (IpU HEOOXOIUMOCTH)
JIOTIOJTHUTEIbHOE HA0JII0/ICHHE B3aMEH OTOPOLIEHHOTO.



Ooopyoosariue u mamepuabl.
mranrentupkyas -1, geranu mis uccienoBanus

Ykazanusn no mexnuke éezonacnocmu
CoOOTBETCTBYIOT TEXHUKE 0€30IaCHOCTH 10
3adanue
® U3MEpPUTH 33aJaHHBIA MpPErnoAaBaTeIeM pa3Mep JAETaal HECKOJIbKO pa3 (M0 yKa3aHUIO
MperoaaBaTess, pe3yibTaThl 3aUCaTh B TA0JIHUILY.
® BBINOJHUTHE OOpPaOOTKY H3MEpEeHUH C MHOTOKpAaTHBIMU HAOMIOEHUSIMU M JaTh
3aKJIFOUYEHUE O TOJJHOCTH JI€TaNH.
Ilepeuens uncmpymenmos u NPUHAOIeNCHOCmel, HeoOX0OUMbIX Ol BbINOIHEHUS PADOMbL.
mTanreHnupkyiab TTHI-1,

. [lopsiioK BBINOJIHEHHUS PAdOTHI

J N3y4aroT HHCTPYKIHMIO 10 TEXHUKE O€30MacCHOCTH TIPH  BBINOJHCHHUH
1abopaTOPHBIX padoT.

o BrruepunBaroT 3cKu3 A€Tany ¢ yKa3aHUEeM Ha HEM 3a/IaHHOTO pa3Mepa.

o N3y4aroT yCcTpOoNCTBO IITAHTEHUHCTPYMEHTOB.

o Bri6uparoT HeoOX0 UMb IITAHTEHUHCTPYMEHT.

. N3mepstoT 3agaHHbIi pa3mep (CM. pasnen 3) ¢ YuciioM HaOMAeHUH n bonvuue 4.
PesynbTarel HAOTIOACHHUNA Xi , 3aHOCAT B Ta0OIHIy (CM. TaOIHITy Aajee).

o HckmoyaloT W3BECTHBIE CHCTEMAaTUYECKHE TMOTPEIIHOCTH W3 Pe3yJIbTaToB
HaOJIIOICHUI;

o BBIUUCIISIOT CpeliHee apuMeTuuecKkoe 3HaueHne X u3MepsieMOd BETUYHUHBI U3 N
€IMHUYHBIX PE3YJIbTATOB HAOIIOJEHUH X;

o BBIUUCIISIOT CPEAHIOI KBAJPAaTUYECKYIO MOTPEIIHOCTh SAMHUYHBIX U3MEPEHUN B
Py U3MepeHwii S;

. UCKITIOYAIOT MpoMaxu (TpyObie MOTPEeIHOCTH U3MEPEHHH ),

. BBIUUCIISIOT CPEAHIOI KBAJPaTUYECKYIO MOTPEIIHOCTh PEe3yabTaTOB M3MEPEHMIA
cpenHero apudMeTndeckoro Sy ;

. MPOBEPSIIOT THUIOTE3y O TOM, YTO PE3yJIbTaThl U3MEPEHUM pacCIpeAeIIoTCs 10
HOPMaJIbHOMY 3aKOHY;

. BBIUUCIISIOT JIOBEPUTEIbHBIE TPAHUIIBI CIYYaHOW MOTPEIIHOCTH pe3yjbTaTa
U3MEpPEHHUs + g;

o -BBIYHUCIIAIOT JIOBEPHUTEIbHBIC TPAHUIBI HEUCKIIOYCHHON CHCTEeMaTHYeCKOM
MOTPEITHOCTH pe3yibTaTa u3MepeHus + 0;

. BBIUKCIISIOT JIOBEPUTETbHBIC TPAHUIIBI MOTPEUTHOCTH pe3yibTara M3MEpeHHs =+
(AX)Z;

. MPEJCTaBISIIOT pe3yinbTaT W3MepeHus B Buae X = x = (Ax)X , P (P -
JIOBEPUTENbHASI BEPOSITHOCTH ),

J JAIOT 3aKJIF0YEHUE O TOAHOCTH JIETANIU MO 3a/IaHHOMY pa3Mepy.

Ilpumep 1: TpU MHOTOKpPATHOM u3MepeHMH nuametpa Bama @ 15 hl4 (-0,430)
HITAaHTeHLMPKYJUIEM, TMONY4YeHbl cieayromue pesyiabtarel: 15,00, 14,90, 14,85, 14,75, 15,00,
14,90, 14,95, 14,70, 14,95, 14,85, 15,00, 14,60. HeyureHHas cucteMaTndeckas MOTPEUIHOCTh
pe3ynbTaTa U3MEPEeHHs, BbI3BaHHAS OTKJIOHEHHWEM TeMIepaTyphbl Bajia OT HOpMallbHOH 0, = 2
MKM. OmpenenuTh, SBISETCS JIM PE3yJabTaT MPOMAXOM M 3alHCATh PE3yIbTaT U3MEPEHUHU C
JIOBEPUTENBHON BEPOATHOCTHIO P= (),95.

1. Beruucnum cpennee apudMeTHueckoe 3HaUCHHE U3MEPSEMOI BETMYUHBI, MM:

(15,00+14,90+14,85+14,75+15,00+14,90+14,95+14,70+14,95+14,85+15,00+14,50)/12 =
= 14,8625 = 14,86 mm.



2. CpenHee KBaipaTUYHOE OTKIIOHEHHE:

. \/3*(0.142) +2%(0,042) +2*(0,01%) + 0,112 + 2*(0,09%) + 0,16 + 0,362

~ 0,19 Mm.
11
3. Onpenenum Hanuue (OTCYTCTBUE) MPEIOIaraeMoro npomaxa Xy oT x
[Tpu uncne u3mepenuii n < 20 U HOpMAJILHOM pacHpe/elieHuH Pe3yJIbTaTOB U3MEPEHUI
1eaecoo0opa3Ho NpuMeHsTh kputepuii Pomanosckoro (pazzgen 3). [Ipu n=12 nonyyaem z,
=2,52, COOTBETCTBEHHO Z, IPU 3TOM BBIYHUCIISIOT KaK

Z=/xy- xII' S=14,86-14,50/0,19 = 2,1, uro MeHbIe 2,52, 3HAYUT, STO HE IIPOMaX.

4. BBIUUCIAIOT CPEAHIOD KBAJAPATHYECKYIO IOTPEIIHOCTh PE3yIbTaTOB HW3MEpPEHUN
CpEIHEro apu(pMeTuIecKoro Sy |

Sx =0,1912=0,057.

5. JloBepuTelbHbIE I'PAHULBI CIIyYalHOM IOTPEIIHOCTH pe3ysbTaTa U3MEpEeHus + € Ipu

JIOBEPUTEIBHON BEPOATHOCTU P HaXoauM 1o Gopmyre
€ ==£t S(x), (5)

rae t — ko uuuent CteroieHTa, onpeaensieMbri no tabdi. 3 (paszuen 3).

: [Ipu P=0,95 1 n=12 nonyuaem t=2,262 u

e=1t*S=2,262%0,057 = 0,14 mm.

0 0,002
—=——
S(x) 0,057
MOTPENIHOCTHIO TI0 CPABHEHUIO CO CIIy4allHOM MOTPEHIHOCTHI0 MOXHO NMpeHeOpedb U MPUHSTH,
YTO TPaHUIA TIOTPEITHOCTH Pe3y/IbTaTa U3MEPCHUS A = ¢ .

6.Tak Kak OTHOILEHHUE 0,8 , TO HEyYTEeHHOH CHCTEeMaTHYECKOU

7. llpencraBnsiem pe3ynapTaT u3Mepenus B Buae X = x =+ (Ax)z , P (P — noBepuTenbHas
BEPOSATHOCTb).

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

9. Pe3ynbTarsl HAOMIOACHUN M BEIYMCIICHUH 3aHOCSTCS B TAOIHITY.

Jarot 3akinroueHre 0 roAHOCTH JETaNH 110 33JaHHOMY pa3Mepy.

Tabnuua

XapakrepucTHKa pazmepa Pesyabtrarsl | Xcp, | Pesyabrar

0003HaYeHHe | mpeje/ibHbIEe | MpeejbHbIe | JOMYCK | HA0II0AeHHI | MM H3MepeHusl,
pa3mepa OTKJIOHEHHUs1 | pa3 T,mm | Xi, MM Mm
El(a) | E3(ea | Mmepbl, MM

15 h14 0 0,43 | 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
14,50
14,90

3aKiIo4YeHue 0 TOAHOCTH ACTAJIN

KonTpoJsbHbBIe BOPOCHI
1. Kak Ha3pIBaeTCs OTCYETHOE YCTPOUCTBO IITAHT€HUHCTPYMEHTOB ?




2. Kak yctpoeH HoHuyc?

3. KakoBo Ha3HaueHWe MTaHTCHIIMPKYJIs, IITAHTSHIITyOMHOMEDA, ITaHTeHpeiicmaca?

4. Kakue Tunsl mraHreHuupKyiiei Bel 3Haere?

5. Ha3oBuTE OCHOBHBIE YaCTHU IITAHT€HUHCTPYMEHTOB.

6. JlaiiTe XapakTepUCTUKY METOJa U3MEPEHNUS UCII0JIb30BaHHBIM IITAHT€HUHCTPYMEHTOM.

7. KakoBa MeTpoJiornueckasi XapakTepUCTUKA UCIIOJIb30BAaHHOT'O IITAHTEHUHCTPYMEHTA?

8. KakoBa mocnenoBareabHOCTh 00pabOTKH pe3yabTaTOB U3MEPEHHUS ITAHTCHIUPKYJIEM C
MHOTOKPAaTHBIMHU HAOIIOACHUSIMHU?



JIABOPATOPHAS PABOTA Ne 3
HN3mepenne JIMHEHBIX pa3MepoOB € MNOMOIILI0 MUKPOMETPHYECKUX HHCTPYMEHTOB B

00padoTKa U3MepPeHnil ¢ MHOTOKPATHBIMH HA0JII0IeHUSIMH

Lenv _padompl: vi3ydeHHe YCTPOWCTBA M IMOJyYEHHWE HABBIKOB H3MEPEHMS JIMHEWHBIX

pa3MepOB MUKPOMETPUYECKUMH HHCTPYMEHTAMU.

3.1. YcTpoicTBO U IKCIUTyaTalusi MUKPOMETPHYECKUX HHCTpYMeHTOB [9, 10]

K MukpoMerpuueckuM H3MEpUTEIbHBIM HHCTPYMEHTaM OTHOCSTCS MHKPOMETPBI s
HApYXHBIX HM3MEPEHUN, MHUKPOMETPHI i BHYTPEHHUX W3MEPEHUN, MHKPOMETPHUYECKUE
HYTPOMEPBI, MUKPOMETPHUUECKUE TITYOMHOMEPHI U CHEeIHaIbHbIe MUKPOMETPHI (IJ11 U3MEPEHUs
TOJIIIUHBI TPYO, JTUCTOB U TIp.).

OTtcueTHOE YCTPOICTBO MUKPOMETPUUECKIX HHCTPYMEHTOB

[TpuHIMI AEWCTBUS OTCYETHOTO YCTPOMCTBA BCEX MHUKPOMETPUYECKHX HHCTPYMEHTOB
OCHOBaH Ha MpeoOpa30BaHUU YrOJBHBIX MEPEMEIICHUN B JMHEHHBIC MPU TMOMOIIHM BUHTOBOH
napsl. B aToit mape oceBoe nepemernienune 6apadana 3 (puc. 1, a, 6) 1 BUHTA 5 3a KaXKI1bIii 000pOT
OapabaHa paBHO LIary BUHTA.

Eciu Ha crebens 4, OTHOCHTEIHFHO KOTOPOTO BpalnaeTcs OapabaH, HAHECTH JCIICHUS Yepes
KaX/IbIi [1ar, TO 1O TOJy4YeHHOH mKaje 11 MOXKHO JIeTKO OnpeneNuTh LeIoe YUCI0 000pOTOB
BuHTa 5. [lns TOro, 4roObl yCTaHOBUTH AOJIO MPONHICHHOTO JEJEHUSA, HAa KOHHYECKOM Cpese
Oapabana 3 HaHeceHa JOMOJHUTENbHAS mKana 10, conepxamias n genenuii. [loBopot 6apadana
Ha OJTHO JICJIEHHE ATOM IIKaJIbl BHI3BIBAET OCEBOE MEpEMEILICHNE BUHTA Ha //n 4acTh Iara.

B OosblImHCTBE Clly4aeB y MUKPOMETPUYECKMX MHCTPYMEHTOB YMCIIO JIEJICHUM Ha cpe3e
6apabana paBHo 50, Torga npu t — 0,5 MM 11eHa AeneHUH HHCTpyMeHTa Oynet paBHa 0,01 MmM. ¥V
BCEX MHUKPOMETPHUYECKUX UHCTPYMEHTOB Ha CTeOeNh HaHEeCEHBI JBE MUJIMMETPOBBIE IIKAIbI, U3
KOTOPBIX OJIHA PACIIOJIOKEHA HaJ MPOJOJIBLHON YepToil cTebs, a Apyras — noja 4eptou (puc. 1,
B). BepxHsis mkana cIBUHYTa OTHOCHUTEIIBHO HIDKHEHW Ha pa3Mmep miara BUHTa, T.e. Ha 0,5 Mm.
[lenoe 4YKMcIO MMIUTMMETPOB OTCUYMTHIBAETCS MO OCHOBHOHM IKaie (C MPOHYMEPOBAHHBIMHU
HITpUXaMH), a TOJOBHHBI MWUJUIMMETPOB - IO BcrmoMmoraTenbHoW. Jlomm ke 1miara
YCTaHABIMBAIOTCS 110 YUCITY JeneHui Ha Oapabane. Otcuer Ha puc. 1, 6 coorBercTByeT 13,63
MM.

VY Bcex MUKPOMETPUYECKUX MHCTPYMEHTOB JUIMHA BUHTA HE MPEBHINIAET 25 MM, TaK Kak B
MPOTUBHOM Cllydae HAaKOIJICHHas OIMMOKA IO IIary MOXET OKa3aThCs OOMbINEe TOYHOCTH
OTCYUTBIBAIOIIETO YCTPOICTBA.

JIto00¥ M3 COBPEMEHHBIX MHUKPOMETPOB MMEET CKOOy 9 (cM. puc., a), Ha JIEBOM KOHIIE

KOTOpOfI 3aIlIpeCCOBAaHa KCCTKas IIITKa 1, OKaH4YHMBaromasAacs I/IBMCpHTGHBHOﬁ MMOBCPXHOCTHIO. Ha



IIPaBOM KOHIIE CKOOBI CMOHTHPOBaHa MUKPOMETPHUYECKAs FOJIOBKA 8, cocTOsIas U3 psijia y3JI0B
BCIIOMOTaTeIbHOr0 HasHaueHus. C MUKPOMETPUYECKON TOJIOBKOM 8 CBsI3aHbl MUKDOBHUHT 5,
I1ajgKas 4acTh (IOJABUYKHAS I15ITa) KOTOPOIO0 OKAHYMBAETCS M3MEPHUTENIBHOM MOBEPXHOCTHIO, U
TPELIOTOYHOE YCTPOUCTBO 7, 0OecreunBaroliee NOCTOSHCTBO U3MEPUTEIIBHOTO YCUIIHSL.
CronopHoe yCTpOMCTBO 2 CIYKWUT M 3aKpEIUICHUS MHMKPOBHMHTA, KOTJa OTCYET
IIPOU3BOJUTCS I10CIIE CHATUS MUKPOMETpA C U3JENN, U Il yCTAHOBKU MUKPOMETpA Ha HYIIb.
VYcTaHOBKY MUKPOMETPOB C JMANa30HOM M3MEPEHMN CBbIIIE 25 MM Ha HYJb IPOU3BOIAT

10 YCTaHOBOYHbBIM KaJ'II/I6paM.

h\‘\\\}l\\.\ \. K\
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Puc. Mukpomerp: 1 - nsTka, 2 - CTONOpPHOE yCTPOMCTBO; 3 -OapabaH: 4 - crebenb; 5 —

MUKpPOMETPUYECKHI BUHT; 6 - yCTAaHOBOUHBIM KOJIAYOK; 7 - TPEIIOTOYHOE YCTPOMCTBO, & -

MUKpOMETpHYECKasl roJIoBKa; 9- ckoba; 10, 11 - mkanel Mukpomerpa

MukpoMeTpsl 11 BHYTPCHHUX W3MEPEHUHN IPEIHA3HAYCHBI Il U3MEPEHUs IUAMETPOB
OTBEPCTHM, LIUPUHBI [1a30B U BHIEMOK.

Jns m3mepeHns BHYTPEHHUX pa3MepoB CBbIMIe 50 MM NPHUMEHSIOT MHUKPOMETPUUYECKHE
HyTpoMepsl. I yBeTnYeHus quana3oHa U3MEPEHNs] HyTPOMEPOB HUCITONIb3YIOT YIJIMHATEIN.

KpOMC TOro, CYmeCTBYIOT MUKPOMETPHLI CIICLIUAJIbHOT'O HA3HAYCHU .

3.2. llopsinok usmepenuss MUKpomerpom [9, 10]
[Ipy mnpaBuUIBHOW YCTaHOBKE MMKPOMETpa HYJIEBOM IITpuX OapabaHa COBMATAeT C

IPO/IOJIBHBIM OTCYETHBIM IITPUXOM Ha cTeblie, a HauyalbHbIM ITPUX OCHOBHOM 1Kajbl 0; 25; 50;



75 MM B 3aBUCUMOCTHU OT JMana3oHa U3MEPEHUI BUJICH MOJHOCThIO. Eciu yka3aHHbBIE IITPUXU
HE COBMAJAIOT, TO MHKPOMETp TpeOyercss MepeHacTpouTh. Jlias 3TOro y MHKpOMETpa C
nuana3zoHoM usmepenus (0-25) MM BpaliatoT MUKPOBHUHT 32 TPEIIOTKY, 10BOJs U3MEPUTEIbHbBIE
IUIOCKOCTH TSATKU M MUKPOBUHTA JO CONPHUKOCHOBEHHUS, U B TaKOM IIOJIO)KEHUU CTOMOPST
MUKpOBHUHT. Ecin e He0OX0AMMO YCTaHOBUTH MUKPOBUHT C JMANa30HOM HM3MepeHuil Ooublie
25 MM, TO MEXIy U3MEPHUTEIbHBIMI TTOBEPXHOCTSMU TSATKA U MHUKPOBHUHTA 3KUMAIOT (TaKKe
IIPY [TOMOILY TPEIIOTKH) COOTBETCTBYIOLIUIN YCTAHOBOYHBIN KaJIMOp MJIM KOHLEBYIO MEDY.

JanpHelmas HacTpoiika MHUKPOBHHTOB  OCYIIECTBIISIETCS  CIEIYIOIIMM  OOpa3oM.
[ToBopaunBasi ycTaHOBOYHBIM Kojmadok 6 (cm. puc. 15, a) He Oonee yeM Ha MOJI-000pOTa,
ocBoOOkaroT 6apadan. J{ist aToro 6apaban CABUTAIOT BIOJH CTEOJIS 0 MOSBICHHS MIEITUKA.

bapaban moBOpauMBalOT 10 COBMEUICHHS €ro HYJIEBOIO MITPHXa C MPOJOJIEHBIM
orcueTHbIM ITpuxoM. [locne 3Toro, mpunepkuBas 6apabaH, 3aKpeIUISIOT €r0 YCTaHOBOYHBIM
KOJIMTAYKOM.

[lepen HauyamoM H3MEPEHUN pACCTOSIHHME MEXJIYy HW3MEPUTEIbHBIMU IOBEPXHOCTSIMU
YCTAaHABJIMBAIOT TaK, YTOOBI OHO OBUIO OOJIBIIE M3MEPSIEMOM BEIMYHMHBL. YCTaHOBKY CIEIyET
BECTH IIyTeM BpalleHus OapabaHa B Ty WM JAPYTyI0 CTOPOHY, HE 3a0bIB OT CTOHNOPUTH
MUKpPOBHUHT. B mpoTuBHOM cnyuyae OapabaH HpOBEpHETCS, W HACTpOMKa MHKpOMETpa OyaeT
HapylIeHa.

[Ipy wu3MEpeHHH MHUKPOMETP OCTOPOKHO YCTAaHABIMBAIOT Ha W3JAEIUE M, Bpalas
MUKPOBHHT 32 TPEIIOTKY, 3aKUMAIOT U3JIEJIUE MEXAY U3MEPUTEIIbHBIMU MTOBEpXHOCTIMU. [locie
TOTO KaK TPEIOTKa MPEKPATHT IPOBOPAUNBATHCS, CHUMAIOT MTOKA3aHMSL.

3adanue:

o C MOMONIBI0O MUKPOMETPA M3MEPUTH 3a/IaHHBIA MPENoJaBaTeIeM pasMep IeTanu
U3MEpPUTh 3aJaHHBI TpenojaBaTeleM pa3Mep JeTald HECKOJbKO pa3 (M0 YKa3aHHIo
npenoaaBaress, pe3yibTaThl 3aUcaTh B TA0JINLLY.

. BBIMIOJHUTh 00pa0OTKY MHOTOKPAaTHBIX H3MEPEHHUH CHENAaHHBIX C IOMOUIBIO
MHUKpPOMETpA U JaTh 3aKIIOYEHHE O TOJHOCTH JI€TAIIH.

Qobopyoosarue u mamepuasbsl.

Muxkpomerp rnaakuit MK25-1, mukpomerp rmagkuit MK50-2, 00beKT U3MeEpeHuss U ero
yepTExX (BBIAAET MPEroaaBaTeb).
3.3. Ilopsiiok BBINOJTHEHHUs PAdOThI
e l3yyaroT WHCTPYKIHMIO 10 TEXHHKE OE€30MacCHOCTH TMPU  BBHITOJHEHUHU
71a00paTOPHBIX padoT.
e  BrluepuuBaroT 3CKU3 JeTalli C YKa3aHHEM Ha HEM 33JaHHOTO pa3Mmepa.

e  l3yyaroT ycTpoHCTBO MUKPOMETPOB



e  BriOuparoT HEOOXOAUMBIN MUKPOMETP.

e  M3mepsroT 3aaHHBIN pa3mep (cM. paszen 3) ¢ uucioMm HaliroaeHui n boavuie 4.
PesynbTaTel HAOMIOIEHUKA X § , 3aHOCAT B TaOIUILy (CM. TaOJIHILYy Jaiee).

e  HckmoualoT WM3BECTHBIE CHCTEMATUYECKHE TOTPEIIHOCTH W3  PE3YJIbTaTOB
HaOJIIOICHUI;

®  BBHIYUCIIOT CpeJHee apu(PMETHUECKOe 3HAUCHUE X U3MEPAEeMON BEITHMYMHBI U3 N
€MHUYHBIX Pe3yIbTaTOB HAOIIOICHUH X ;

®  BBIYHUCIAIOT CPEIHIOK KBAIPATUYECKYIO MOTPEIIHOCTh €IUHUYHBIX H3MEpPEHUI B
psALy U3MepeHuit S;

®  HCKIIIOYAIOT pOMaxHu (rpyOble MOTPEIIHOCTH U3MEPEHUH);

e  BBHIYUCISIIOT CPEAHIOI KBAJAPATHUYECKYIO MOTPEUIHOCTh PE3yJbTaTOB M3MEPEHHI
CpenHero apupMeTHIecKoro SX ;

®  MPOBEPAIOT TUIIOTE3y O TOM, YTO PE3YyIbTaThl MU3MEPEHUI pacIpeNeNsioTcs 1o
HOPMaJIbHOMY 3aKOHY;

®  BBIYHCIAIOT JOBEPUTENbHBIC TPAHUIBl CIYyYalHONW MOTPEIIHOCTH pe3yabTaTa
U3MEPEHUS = E;

®  -BHIUHCHSIOT JIOBEPHUTENbHBIE TPAHUIBI HE HCKIIOUEHHOM CHUCTEMAaTHYeCKOi
MOTPEIIHOCTH Pe3yJbTaTa u3MepeHus + 0;

®  BBIYUCISIOT JIOBEpUTENbHBIE I'PAHUIIBI MOTPEIIHOCTH pe3yibTaTa HW3MEpEeHUs =+
(AX)Z;

®  QPEACTaBIAIOT pe3yiabTaT H3MepeHus B Buae X = x = (AX)X , P (P —
JIOBEpUTENbHASI BEPOSITHOCTD);

L4 AatOT 3aKJI0YCHUEC O TOJHOCTH JACTAJIH IO 3aIaHHOMY pasMeEpy.

3.3. O0paborka pe3yJbTATOB HU3MePeHHUS MHKPOMETPOM C MHOTOKPATHBIMH
Ha0/II0IeHUAMH

M3mepeHne MUKPOMETPOM MPOM3BOJIUTCS C LEIbIO ONpEAeieHuss JeHCTBUTENBHOTO
3HAYCHUsS] W3MEPSIeMON BeTMYMHBEL. Beskoe m3MepeHue COMpOBOXKAAETCS MOTPeHIHOCTIMH. J{ist
MIOBBIIIIEHUS] TOYHOCTH H3MEPEHHIA TTPOBOISAT HECKOJIBKO HAOIOICHHI TIPY M3MEPEHUH.

[Tpu cratnyeckoii 06paboTKe pe3yabTaTOB IPYIIBI HAOIIOICHHH, PYKOBOACTBYSCh

['OCT 8.207-76 (pasmen 3). Ilpsamble H3MepeHHS C MHOTOKPATHBIMU HaOJIOJECHUSMHU.
Metonbl 00pabOTKH Pe3yNbTaTOB HAONIOJCHUH, BBITOIHSIOT CIEIYIONIUE OTEpPAIlMi COTJIACHO

METOJIMKE, U3JIOKEHHOU B pazfene 3, Mpu 3TOM:



®  HCKIIOYAIOT W3BECTHBIE CHUCTEMATHUYECKHUE TMOTPEIIHOCTH U3  Pe3yibTaToB
HAOJIIOICHUI;

®  HCKIIIOYAIOT MIPOMaxXH, BO3HUKIIUE B pe3yibTaTe IpyObIX MOTPEIIHOCTENH;

®  MPOBEPSIOT THUIIOTE3y O TOM, YTO PE3YNIbTAThl HAOIIOJCHUN paclpenesitoTCs o
HOPMaJIbHOMY 3aKOHY;

®  BBIYNCISAIOT JOBEPUTENBbHBIC TPAHUIIBl CIYYaHOH TOTPEIIHOCTH pe3yabTaTa
H3MEpEHHUS;

® - BBIYUCIAIOT JOBEPUTENbHbIC T'PAHUIIBI HEYYTEHHOM CHUCTEMAaTHYeCKOH 10
IPEUIHOCTH Pe3yIbTaTa U3MEPEHUs;

®  BBIYHCISAIOT JOBEPUTEIbHbBIC TPAHUIIBI IOTPELIHOCTH PE3yIbTaTa U3MEPEHUSI.

IIpumep: npu MHOrOKpaTHOM U3MepeHHH auamerpa Baiuka @ 15-0,027 muxpomerpom,

MOJy4eHBI  ClIeAyroImue pe3yibTarel:  5%15,00, 5%14,98, 14,95, 15,01. Heyurennas
CUCTEMaTHYECKasi IOTPEIIHOCTh Pe3yJbTaTa M3MEPEHUS, BEI3BaHHASI OTKIIOHCHHEM TEMIIEPATYPhI
Bajia oT HopMalibHOH 0, = 2 MxkM. Onpenenuts(, SIBISETCS M PE3yNbTaT MPOMAXOM, U 3allUCaTh
pe3yNnbTaT U3MEPEHUHU C IOBEPUTENbHAS BEPOATHOCThIO P= (),95.

1. Bemuucnum cpennee apupmMeTndeckoe 3HauCHHE U3MEPSIEMOM BETTMUUHBI, MM:

~ _5%15+5 14,9182+ 14.95+1501 4 988 am.

2. CpenHee KBaIpaTUYHOE OTKIOHEHHE PE3YJIbTATOB HAOIIOACHUI:

* 2 * 2 2 2
Sy — 5*(0,012°) +5 (0,0ff ) +0,038° + 0,022 - 0.054 w.

3. Ilpu uncne n3mepenuii n < 20 u HOPMAJIBHOM paclpeesIeHuU Pe3yJbTaTOB U3MEPEHUM
1enecoo0pa3Ho MpuMeHsITs kputepuid Pomanosckoro (pasznen 3). [Ipu n=13 nonyyaem z, =2,52,
COOTBETCTBEHHO Z:

Z =/Xo- XIS = 14,95 — 14,988/0, 054 = 0,038 / 0, 054 = 0, 703, uro MeHblIe 2,52, 3HAUHNT,
9TO HE MpOMax.

X=14,95-He npomax, clie0BaTeNbHO 1. 4. pa3zena 3 BBHIIOIHATH HE HY)KHO

5. Beiuauciaum CPCAHIOIO KBAaAPaTUUYCCKYIO TIOTPCHIHOCTL PC3YJIbTATOB I/ISMepeHI/Iﬁ

0,054
V11

6. [loBepuTenbHbIE TPAHUIBI CIyYalHON NOTPEIIHOCTH pe3yibTaTa U3MEPEHUs + € MpH

CPEIHErO apu(pMETUYECKOTO S- = ~ 0,016 mm.

JIOBEPUTENBHON BeposTHOCTU P HaxoauM 1o gopmyse (pasaen 3)
€ =+t S(x),
rae t — koadpunuent CTeroAeHTa, onpeaeseMbli o Tadm. 3 (pazaen 3).

ITpu P=0,95 n n=12 nonyuaem t=2,262 u



e=1t*S=12,262*0,016 = 0,036 mm.

7. Tak Kak OTHOILIEHHUE

0,002

6 0,002
= < ,

S(x) 0,036

, TO HEYYTEHHOMW CHCTEMaTHYECKOMN

HOTPEIIHOCTHIO IO CPABHEHUIO CO CIIy4allHOM MOIPEUIHOCTBI0 MOXHO NPEHEOpeUb U MPUHSATH,

YTO TpaHuIla IOIPEHIHOCTH pe3ysIbTaTa U3MEpeHus A = € .

8. Ilpencrapnsiem pe3ynbTaT * u3MepeHus B Bujie X = x £ (Ax)y , P (P — noBeputenbHas

BehosTHOCTB).

Pesynbrat: X = Xcp £ A = 14,988 £0,036 = 14,99 £0,04, 0,95.

9.Pe3ynbpTaThl HAOMIOJCHUN U BBIYUCICHUHN 3aHOCSATCS B TaOIHILY.

Tabnuua

XapakTepucTHKa pa3Mepa

o003HaYeHHUE

pa3mepa

npeaejbHbIC

OTKJIOHEHUSA

El(a) | E3(ea

npeaeJbHbIe
pa3

Mepbl, MM

JOMYCK

T, MM

Pesyabrarsl
Ha0J/II0/1eH Uit

Xi, MM

Xcp,

MM

Pesyabrar
U3MepeHus,

Mm

0 15-0,027

0 -
0,027

0 15-0,027

0,027

15,00

14,98

14,98

14,95

15,00

14,98

14,98

15,00

15,00

15,01

14,988

14988 =+
0,036

3aKiIo4eHue o TOAHOCTHU ACTAJIN

KoHTpoJbHbIE BONIPOCHI

1. Kakne BU1bI MUKpOMETPUYECKUX HHCTPYMEHTOB BbI 3HaeTe?

2. Ha yem ocHOBaH ITPUHIHUIT JeHCTBUSA MHUKPOMCTPUUCCKHUX I/IHCTp}IMCHTOB?

3. CKOIBKO OTCUETHBIX IIKAI HMCIOT MHUKPOMCTPUYICCKHUEC HHCTPYMCHTBI MU KAKOBO HUX

Ha3zHaueHue?

4. KakosBbl

0COOEHHOCTH

mporecca

MHUKPOMETPUUCCKHUX I/IHCTPYMCHTOB?

U3MEpEeHUs

IUTSt

pa3HbIX

TUIIOPa3MEPOB




5. KakoBa mocneqoBaTeIbHOCTh M OCOOCHHOCTH OOpabOTKH PE3yJbTaTOB H3MEPEHUS

MHUKPOMETPOM C MHOTOKPAaTHBIMHU HAOJIIOICHUSIMU



JlabopaTopnasi paGora Ne 4
H3mepenne ruipocTaTiyeckoro 1aBjaeHUs

1. Heab u cogepkanue Llenpio qaHHON paOOTHI ABISIETCS U3YYCHHE YCTPOMCTBA H
MPUHIINIIA AEHCTBUS KUAKOCTHBIX TPUOOPOB AJI U3MEPEHUS aBlIeHUs, MPUOOPETEHNE HAaBBIKOB
M0 U3MEPEHUIO THIPOCTATUIECKOTO JABICHUS KUAKOCTHBIMH MPUOOPAMH.

2. TeopeTnueckoe 000CHOBaHUE

T'uopocmamuueckum OasnenHuem Ha3bIBAIOT HOPMAIBHOE COKUMAIOLEE HANpSKEHUE B
HEMNOJIBUYKHOW KHUJIKOCTH, TO €CTh CHUJTy, JACUCTBYIOUIYIO HA €IMHUILY IUIOLIAJd MOBEPXHOCTH,
HOPMAJIbBHO OPUEHTUPOBAHHOM K 9TOU CHIIE.

3a equHUIY naBieHus B MexayHapoanoi cucrteme equauil (CH) npunsar nackans (I1a) —
JlaBJeHHE, BbI3biBaeMoe cwiod |H, paBHOMEpHO pacnpenelieHHON MO HOpMalbHOW K Hel
MMOBEPXHOCTHU IUIOMIAJBIO | M2, 10 ecth 1 ITa = 1 H/M°.

JUisi IpakTHYECKUX BBIYMCICHUH W M3MEPEHHMH dTa €IMHUIA MOXET ObIThb HeyHdoOHa,
MO3TOMY Yallle IPUMEHSIOT KpaTHbIe eAUHUIIbI — Kitonackanb (klla) u meranackans (Mlla): 1
kIla=10° ITa; 1 Mlla = 10° Ia.

B 3aBucumocT 0T cmocoba oOTcueTa paziIMyalT  abconomuoe, U3ObIMOUHOE
(Manomempuueckoe) U 8aKyymmempuieckoe 1aBicHUeE.

AbcomtotHoe (monmHOe) aAaBieHue P oTcuuThiBaeTcs OT aOCONIOTHOTO BaKyyma.
AtmochepHoe naBienue P, co3maérest cumol TSHKECTH BO3yxa aTMOC(ephl U MPUHUMACTCS B
0o0buHbIX ycioBusix paBHbiM 101325 Tla wmm 760 mm.pr.cT. M30BITOK [aBiIeHHUS HaJ
aTMOC(epHBIM Ha3bIBAIOT MaHOMeTpuueckuM naBienuem (Py=P-P,), a Hemoctatox 10
aTMoc(hepHOrO MaBlCHUS — Gaxyymmempuueckum oasieHuem (ps = p.— p). Ha pucynke 1
[IOKa3aHO COOTHOIIEHUE JAABJICHUH B PAa3JINYHBIX CUCTEMAaX OTCUETA.

[Tpubops! a5 U3MepeHus JaBieHus BecbMa pazHooopa3Hbl. OHM Ki1acCuUIUPYIOTCS MO
pasznuuHbIM npu3Hakam. [1o xapakTepy u3mMepsieMoil BEJIMUMHBI JaBICHUS TPUOOPHI
pa3aeNAoTCs Ha CIEIYIOIINE TPYIIIbL:

— npuOOpHI U1t U3MEpPEHUs: aTMOC(EPHOTO JaBIECHUS Py — ODapomempul,

— IpUOOPBI IS UBMEPEHUS PASHOCIU AOCOTIOMHO20 Py B amMocghepHoco 0asneHutl Pay,
TO €CTh JJI1 UBMEPEHUS U3ObIMOUHO20 0ABNeHUs Py — MAHOMEMPbL W 8AKYYMA Pg —
saxyymmempol. [Ipnbopsl, H3MEpSIONINE N30BITOYHOE TaBIICHUE U BAKyyM Ha3bIBAIOTCS
MAHOBAKYYMMEMpPamu,

— pUOOPHI JUI U3MEPEHUs A0COTIOTHOTO IaBJICHUS P, — MAHOMeEmMpPbl AOCONIIOMHO20
Oaenenusi (€CIIM U3MEPSIEMOE JIaBlieHHe 0oJIbIlle aTMOC(HEPHOTO, TO A0COIIOTHOE JaBJICHUE
MO>KHO M3MEPSTH C TOMOIIBIO ODapomempa U MaHomempa; €CI MEeHbIIe aTMOC(HEepHOTo — C
HIOMOIIBIO 6apomempa u 6aKyymmempa);

— pUOOPHI JUI U3MEPEHUS Pa3HOCTH JIaBICHUN — ougpepenyuanvrvle MaHomempot,

— TIpUOOPHI JJIST U3MEPEHUS MAJIOTO U30BITOYHOTO JaBJICHUS U BaKyyMma —
MUKPOMAHOMEMPYL.

[To mpuHIMIY NEeHCTBUS pa3InyatoT MPUOOPHI )KUIKOCTHBIE, MEXAaHHUYECKHE,
AIIEKTpUYECKUE, KOMOMHHUPOBAHHBIE.



p, Ma

310s | 210°

ABCOMIOTHOE OABAEHHME

2107 107

H3BLITOYHOE AABMEHWE

L LS LS

EAEyYMMETPHUECKOE

VAV AV AV AV A A S A A A G G A
Pucynoxk 1 — Cuctemsl oTCUeTa 1aBJIICHUMA

K orcuorxocmmuvim 0THOCATCS IPUOOPBI, OCHOBAHHBIC ITPUHIIMIIC YPABHOBEIIHBAHUS
M3MEPSEMOro JABICHUS p CUIION TSDKECTH CTONI0A XKUAKOCTH BbICOTOM h B mpubope:
P=p-G-H, 1)
rJie p— IIOTHOCTh XKUAKOCTH [Kr/M°]; § — ycKopeHue cBoGOIHOro maerus [M/c’].

[IpenmymiecTBaMu )KUIKOCTHBIX TIPUOOPOB SABJISIOTCS MPOCTOTA KOHCTPYKIIMH U BBICOKAs
TOYHOCTh, O/IHAKO OHH Y100HBI TOJIBKO ITPU U3MEPEHUH HEOOIbIINX AABJICHHUM.

B mexanuueckux npubopax wmsmepsiemoe naBieHHe neHOPMUPYET YHPYTHH DIEMEHT
npubopa — Ipy>KUHY, KOTOpasi MOXKET MPeJICTaBIATh COOOH MOJyI0 TpyOKy, MeMOpaHy, cuiib(poH
u T.a1. Jlebopmanms ympyroro 5SieMeHTa, BbI3BaHHAas JaBJIeHHEM, N0 3akoHy ['yka
IPONOPLHOHATIBHA JIABJICHUIO U CIY)KUT ero Mepoil. [IpenMyiiecTBoM MeXxaHHYECKUX PUOOPOB
SBIISIETCS UX KOMITAKTHOCTD M OOJIBIION THAIa30H H3MEPSEMbIX JaBIICHHH.

B anekmpuueckux npubopax BocipuHUMaeMOe YyBCTBUTEIBHBIM 3JIEMEHTOM JIaBJIeHUE
npeoOpa3yeTcst B DJIEKTPHUYECKUI CHTHAN, KOTOPBIM PETUCTPUPYETCS ITOKA3bIBAOIIUM
(BOIIBTMETp, aMIlepMeTp) WIM NUINYHIMM (camomucel, ocuuiorpad) mpudbopamu. BaxkxbiM
PEUMYIIECTBOM JTHX MPHOOPOB SIBISIETCS TO, YTO C WX MOMOINBIO MOXHO (DUKCHPOBATh
JIaBJIEHUE MPHU OBICTPOTEKYIIUX MPOLECCaX.

K koméunupoeannvim otHOCATCS TPUOOPHI, NPUHIMI JEHCTBUS KOTOPHIX HOCHUT
CMEILIAHHBIN XapakTep (HApUMep, 21eKmpoMexaHuiecKue npubopol).

Abcontomuoe napieHne B 11000 TOUKE MOKOAIIECHCS KUIKOCTH OMPEEISETCS 10
OCHOBHOMY 3aKOHY T'MJPOCTaTUKU

Pi=Po+ p-G-H, (2)
riae P, — abCOJIIOTHOE JaBJICHWE Ha CBOOOJHOW TMOBEPXHOCTH, [Ma]; p — IUIOTHOCTH
JKHIKOCTH, [KT/M’]; g — ycKopeHHe cBoGoaHOro mageHus [M/c]; h — riyGuna morpykeHns TouKu
10/1 CBOOOHOM MOBEPXHOCTHIO, [M].
3. Anmaparypa o0opyaoBaHHe M MATEPHAJIbI

Pmymnutii 6apomemp COCTOMT BEPTUKAIBHON CTEKISIHHOM TPYOKH ¢ MHJUIMMETPOBOU
LIKAJOM M 3aKpBITBIM BEPXHUM KOHIIOM, KOTOpas 3alOJIHEHA PTYThIO, W Yallld C PTYThIO, B
KOTOPYIO OIlyllleHa TpyOKa HIKHUM KOHLIOM. TakuM npuOopoM BHepBble OBLJIO H3MEPEHO
aTMoc(epHoe aBieHHe UTANBbSIHCKUM ydeHbIM O. Toppuuennu B 1642 r.



JlJiss AeMOHCTpAIlUU CITY>KUT MPUOOP (PUCYHOK 2), KOTOPBIM BBHIMOJIHEH MPO3PAYHBIM U
MMEeT TOJIOCTh 1, B KOTOPOM Bcerja COXpaHsieTcsi atMoc(hepHOe MaBlIeHHE, U pe3epByap 2,
YaCTUYHO 3aIllOJIHEHHBIN BOAOU. J[Jisl M3MepeHus AaBieHUS U YPOBHS XKHUIKOCTU B pe3epByape 2
CITYXKaT >KUJIKOCTHBIE PUOOpHI 3, 4 1 5. OHM PEACTaBIAIOT COOOM MPO3payHbIe BEPTUKAIBHBIC
KaHaJIbI CO LIKaJIaMHU, Pa3MEUEHHBIMH B €IMHUIAX JITTUHBI.

Oonompyonwiii.  manomemp (nvezomemp) 3 COOOIIACTCS BEPXHUM KOHIIOM C
aTMocdepoii, a HIDKHUM — C pe3epByapoM 2. MM ompenensieTcss MaHOMETPUYECKOE TaBICHUE Py
= p-g- h, Ha qHE pe3epByapa.

Ypoenemep 4 coenunen o60OMMHU KOHLIAMH C PE3EPBYapOM M CIYKHUT Ui M3MEPEHUs
YPOBHS )KUAKOCTH h B HEM.

Mamnosaxyymmemp 5 nipeacrapiser coooir U-oOpa3Hblii KaHal, YaCTHYHO 3aIOTHCHHBII
KUJKOCTbIO. JIEBBIM KOJIGHOM OH MOJKJIIOYEH K pe3epByapy 2, a MpaBbiM — K MOJOCTH 1 H
npeHa3HaueH ISl ONpPEICICHHS MaHOMETPHYECKOrO Pyo= 0- §- hy (pucyHok 2, a) wiu
BaKyyMMETPHUUYECKOTO Pyo = p- - hy (pucyHok 3, 0) naBieHuid HaJl CBOOOIHON MOBEPXHOCTHIO
KUJKOCTU B pe3epByape 2. JlaBneHue B pe3epByape MOKHO HM3MEHSATh IyT€M HakKJIOHA
YCTPOMCTBA.

[Ipu nmoBopoTe yCcTpOWCTBa B €r0 IJIOCKOCTH Ha 180° MIPOTUB YaCOBOM CTPENKU (PUCYHOK
2, B) kKaHam 4 ocraercs YpPOBHEMEpPOM, KOJCHO MaHOBaKyyMMeTpa S5 mpeobOpasyercs B
nvezomemp 6, a mbe3oMeTp 3 — B eakyymmemp 7(00OpaTHBIA MbE30OMETP), CIYXKALIUN IS
OIIpEeJICTICHUS BaKyyMa Pyo = ©- §- hy Ham cBOOOIHOM TOBEPXHOCTHIO JKUIKOCTH B pe3epByape 2.

4. MeToauKa U MOPAI0K BbINOJHEHUS PadOThI

[Tpu BBINOJHEHUH JAaHHOM JIAOOPATOPHON pabOThl HEOOXOIUMO BBHIYUCIIUTH TABICHHUE B
3a/IaHHOW TOUYKe (HampuMmep, Ha JHE pe3epByapa) uepe3 MOKa3aHHs Pa3IMYHbIX MPUOOPOB, a
3aTeM CPaBHHUTH PE3yJIbTAThl, MOTYYCHHBIC ABYMSI Ty TSAMH.

1. B pe3epByape 2 HaJl )KHIKOCTBIO CO3/1aTh JaBJieHHE BbIle arMochepHOro (P o > Pam),
0 YeM CBHJICTEIILCTBYET IPEBBIIICHHE YPOBHS XKHUIKOCTH B ITbE30METPE 3 HAJl YPOBHEM B
pe3epByape H IpsIMOii Tiepena]] ypoBHEel B MAaHOBaKyyMMeTpe 5 (pUCYHOK 2, a). [liist aToro
YCTPOMCTBO TIOCTaBUTh HA MPABYIO CTOPOHY, a 3aTe€M, TOBEPHYB €r0 MPOTHB YaCOBOI CTPEIIKH,
OTJIUTH YacTh KUJIKOCTH M3 JIEBOTO KOJICHa MAHOBAKYyMMETpa 5 B pe3epByap 2.

2. Custb nokaszanus hy,, ypoHemepa h u manoBakyymmerpa h,, .

a) 0) B)
Po
6 417
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Pucynok 2 — Cxema mpubopa: 1 — monocts ¢ aTMOCHEPHBIM JaBICHUEM; 2 — OTBITHBIN
pesepByap; 3 — mnbe3oMeTp; 4 — ypOBHEMEp; 5 — MaHOBAKyyMMeETp; 6 — Tbe3oMeTp; 7 —

BaKyyMMETp

3. BoruuciuTh aOCOTIOTHOE JIaBJICHUE HA JTHE pe3epByapa yepe3 MOoKa3aHus Mbe30MeTpa,
a 3aTeM — Yepe3 BEJIMYMHBI, U3MEPEHHBIC YPOBHEMEPOM U MaHOBaKyyMMeTpOM. J[iist olleHKH



COMOCTaBUMOCTH PE3YyJIbTAaTOB ONPECICHUS JABICHUS Ha IHE pe3epByapa ABYMs MMyTIMU HAUTH
OTHOCHUTEJIbHYIO IIOTPEUIHOCTD O.

4. Han cBOOOIHOM MTOBEPXHOCTHIO B pe3epByape 2 co34aTh BaKyyM (P o< Pam), KOTAQ
YPOBEHB KHUJIKOCTH B MbE30METPE 3 CTAHOBUTCS HIDKE, YEM B pe3epByape, a Ha
MaHOBaKyyMMETpE 5 mosBisieTcss o0patHbiil mepenan h, (pucyHok 2, 6). [t 3TOro ycTpoicTBo
MOCTaBUTh Ha JIEBYIO CTOPOHY, a 3aT€M HAKJIOHOM BIIPABO MEPEJIUTh YACTh KUIKOCTH U3
pe3epByapa 2 B JIEBOE KOJIEHO MaHOBaKyyMMeTpa 5. Jlanee BBIOTHUTD ONepaliuy 1o 1.m. 2 u 3.

5. I[lepeBepHYTh YCTPOMCTBO MPOTUB YACOBOM CTPEIKHU (PUCYHOK 2, B) U ONPEACIIUTD
MaHOMETPHYECKOE U BAaKyyMMETPHUECKOE JIaBJIeHUE B 3aJJaHHOM MpernoaaBareneM Touke C
yepes [I0Ka3aHus [be30MeTpa 6, a 3aTEM C LIEJIbI0 IPOBEPKU HANTH €ro Yepe3 MOKa3aHUs
oOpatHoro neezomeTpa 1 u yposHemepa 4. JlaHHbIe ONBITOB 3aHECTH B Tabnuiy 1

Ta6muma 1
Ne HanmeHoBaHNe BEIUYHH, O06o3HaueHUs, VYcaoBus onblTa
n/m pPa3MepHOCTh hopmyIsl Do > Dam Do < Dam
1 | I[Ipe30meTpuyecKas BHICOTA, M h,
2 | YpOBEHb KUJKOCTH B h
pe3epByape, M
3 | MaHomeTrpuueckast BRICOTa, M hy
4 | BakyymMeTpuueckas BbICOTa, h
M B
5 AOCOIIOTHOE NaBJIEHUE HA JTHE
pe3epByapa 1o noKa3aHUIo P =Pam t p-9-hy

nse3omerpa, [la

6 AOCOIIIOTHOE JTaBJIEHUE B

= + 5.0
pe3epByape HaJl KHIKOCTBIO, Po = Panm * -0 hy
IIa po_pam_p'g'hB

7 AOCOIIOTHOE NaBJIEHHUE HA JTHE
pe3epByapa uepes MoKa3zaHHs
MaHOBaKyyMMeTpa U
ypoBHeMepa, [1a

8 | OTHOCHTENbHAS TIOTPEIIHOCTD
pe3yabTaTOB ONpeACIeHUS
JaBIICHHSI Ha JIHE pe3epByapa,
%

TpunsTs armocdeproe gaBienne P r= 101325 Ila, mrotHocTs Boasl o = 1000 xr/m®

p =po+p-g-h

& =100(p—p )/p

5. Conep:kanue oT4era u ero popma

OTuer KOKEH CONEPKaTh:

HasBanue u niens paboThI.

KpaTkune TeopeTnuecknue CBEACHHUS.

Cxema u onucanue mpudopa.

Pacuersl mo 00pabOTKE ONBITHBIX TaHHBIX.

Pe3ynbrarel u3mepeHuit 1 00pabOTKH ONBITHBIX JaHHBIX B popMe TaOiuiibI 1.
BeiBo.

o E

6 Bonpocs! 1u1s1 3amMTHI Pad0ThI

1. Yto Ha3bIBaeTCS THIPOCTATUYECCKUM JaBieHreM? B kakux equHUIaX OHO U3MepsieTcs?
2. Yro Takoe abcomoTHOe AaBieHue? Kakasi cBSI3b MEXIy aOCOTIOTHBIM, H30BITOYHBIM U
BaKyyMMETPUYECKUM JIaBICHUSIMU?




3. Kakue npubopbl HCHOIB3YIOT AJIsl H3MEPEHUS JaBICHUS?

4. Kak ompeenuTh aOCOIOTHOE JIaBJICHUE B cocyie?

5. YTo BbIpa)kaeT OCHOBHOE YPaBHEHUE I'MJIPOCTATUKN?

6. Kak paccunTaTh Cuily 1aBJI€HUS HA THO COCYJa U IUNIOCKYIO CTEHKY?



JIABOPATOPHAS PABOTA Ne S.

HccnenoBanue 1a60paToOpHBIX BeCOB: oNpeaeleHHe TOUHOCTH H MeCTa PACI0JI0KeHH
B3BeIIMBAEMOI0 NpeaMeTa

Ilenv pabomor: noTydeHUE MPAKTHYECKUX HaBBIKOB MoBepKHU BecoB BJITD-500.

4.1. O01mue noJ0KeHUA

Hacrosmas naboparopnas pabota pacpoCTpaHsSeTCs Ha BEChl JIaOOpaTOPHBIE BBICOKOTO Kilacca
touyHoctH Monaudpukamun BJITD mpomsBoactBa DI'YII  «Cankr-IletepOyprekuii  3aBox
«['ocMeTp» M yCTaHaBIMBAaE€T METOAMKY HMX TMEPBUYHOM U MEPHOJUYECKON MOBepok. Beckl
nomkHel coorBercTBoBaTh ['OCT 24104-2001 «Becwr mabopatophblie. OOmpe TeXHHUYECKHUE

TpeboBanus» u TY 4274-002-00226394-2001/MexnoBepouHblii UHTEpBaI — | ToI.
4.2. Onepauuu M cpeacTBa MNOBEPKH

[Ipy mpoBeneHUM TMEPBUYHON U TEPUOAUYECKON MMOBEPOK JOJKHBI

OBITb  BBITTOJHEHEI

CIICAYIOUC onICpalv U IIPUMCHCHBI CPCACTBA I/I3MepeHI/II\/JI C XapaKTCpUCTUKAMHU, YKa3aHHBIMU B

Tabymue 1.
Tabmuna 1
Ornepanuu U cpeicTBa U3MEPEHUIN
00513aTEJILHOCTD
NpoBe/ieHue
CpencrBa nosepku,
HaumeHnoBaHue Homep nyHkTa onepanu Npu
onepauuun MeToauKHU MOBEPKH HX TEXTITHeckue NepBUYHOM 1
XapaKTePUCTUKH .
NMepuoIuIeCKoit
NoBepKe
1 Buewnuii ocMoTp 5.1 Ja
2. OnpoboBaHue 5.2 na
3 OmnpenencHue 5.3 I'upu 20, 500 mr,
MOTPEITHOCTH BECOB Habop (Ir-5 kr)
kiacca F2 mo 'OCT
7328-2001
3.1 Onpenenenune
MOTPEITHOCTH BECOB
3.1 Onpenenenue 531 HomunansHag Macca | ma
MOTPEITHOCTH BECOB THPb BEIOUPAETCSI 110
Tabaue 3
3.2 Onpenenenue 532 Homunanbnas macca | 1a
CpeIHEro THpb BBIOUpAETCs 1Mo
KBaJIpaTHYECKOT0 tabnuue 3
OTKJIOHEHUS
MMOKa3aHUI BECOB

Ipumeuanue: Cpencrpa MoBepKH, Ha KOTOPBIE JIaHA CChUIKA B TaOyuile 1, MOTYT OBITh 3aMEHEHBI
AQHAJIOTMYHBIMU, 00ECTIEYMBAIOIINME TpeOYyeMyI0 TOYHOCTb U Tpeaensl u3Mepenuid. [Ipeners
JIOTTYCKaeMbIX 3HaYEHUH METPOJIOrHUYECKUX XapaKTEPUCTHUK BECOB IIPHUBEIEHBI B Ta0uLie 2.

Tab6muna 2

3HaueHUS MCTPOJIOTHYCCKUX XAPAKTCPUCTUK

HwmIIB, r HIIB, r

CKO,r

HNurepBajbl
B3BCIIMBaAHUA

IMpeneas JonmycKkaeMbIX
3HAYEHHUH MOrPEelIHOCTH BECOB,

r

npu

noBepkKe

NepBUYHOMU

B IKCITyaTalluu




4.3. Yci10BHS IOBEPKH

[Tpu npoBeneHnN MOBEPKU JOHKHBI OBITH COOJIIO/ICHBI CIIEIYIOIINUE YCIOBUS:

- TeMIepaTypa okpyxaromiero sozayxa (20 +5)° C;

- I3MEHEHHE TEMIIEPaTyphl B IOMEIIEHNUHU B TeueHue | yaca He JOKHO npeBblimath 2° C;

- OTHOCHUTEJIbHAs BIaXXHOCTh Bo3ayxa oT 30 g0 80 %.

Becbl He MOMKHBI yCTaHABIMBATHCS BOJIM3M OTONMUTEIBHBIX CUCTEM M OKOH, HE 3aIIMIIEHHBIX
TEIJIOU30JISILUEH.

4. 4. [loaroroBKa K nNoBepKe

1. Ilpu moAroToBKe K MPOBEICHHUIO MOBEPKH JOKHBI OBITH BBHITIOIHEHBI CIEAYIOUINE OTEPALUu:
- BpeMsl BBIIEPKKH pPACIIaKOBAHHBIX BECOB B JIA0OpAaTOPHOM IOMEIICHUU Iepell HavyalioM
MIOBEPKH JIOJDKHO OBITH HE MeHee 12 4acoB;

- riepe]l MPOBEICHUEM ITOBEPKHU BECHI JOJKHBI OBITH YCTAHOBIIEHBI 10 YPOBHIO;

- Tepel NpOBEIEeHHEM IOBEPKH BECHI JTOJDKHBI OBITH BKIIFOYEHBI B CEThb M BBIIEP)KaHBI BO
BKJIFOUEHHOM COCTOSIHUU B TeueHue 30 MUHYT.

4.5. IIpoBeneHne nNoBepKu

1. BHemnuit ocMOTp

1.1 Tlpu BHeEmIHEM OCMOTpE JOJDKHO OBITh YCTAHOBJICHO COOTBETCTBHE BECOB CJEIYIOIIUM
TpeOOBAHUSM:

- OTCYTCTBHUE BHIUMBIX MTOBPEXKICHUI COOPOUHBIX €IMHHII BECOB;

- HaJIM4re MapKUPOBKH U KOMIUIEKTYIOIIUX U3/IETIHI COrTaCHO KOMIUIEKTY MOCTABKH.

2. OnpoboBanue

2.1. ITocne mporpesa B Teuenue 30 MUHYT BeChl IPUBOAATCA B pabouee COCTOSHUE.
N3o0paxenne nudp Ha HHIUKATOPE JOIKHO OBITh YETKUM.

2.2. KanuOpoBka BECOB JOJKHAa OBITh BBIIOJHEHAa B COOTBETCTBHMM C TpeOOBaHUAMU
«PykoBoactBa 1o s3kcrutyarauun» Ha Becbl (JIABOPATOPHAS PABOTA 1).

3. Onpenenenue METPOIIOTUYECKUX XapaKTEPUCTUK

3.1. Omnpenenenue NOrpeHoCTH BECOB

3.1.1 IlorpemHoCTh BECOB ONPECISIIOT NPU LEHTPATbHO-CUMMETPHYHOM HArpyXeHUU U
pasrpykKeHUH BECOB THPSIMU, PABHOMEPHO pacipeieIEHHBIMU BO BCEM JHarna3oHe B3BEIIMBAHMS,
Bkitouast HMIIB, HIIB, HomMmuHanbHbIe 3HAaU€HHS MAacChl KOTOPBIX YKa3aHbI B TaOJIHIIE 2, B TAKOM
MOCJI€I0BATEIbHOCTH:

a) YCTAaHOBUTH HYJIEBbIE ITOKA3aHUs BECOB, HAXaB KiaBuily TAPA;

0) MOMECTUTD THPIO (TUPH) B LIEHTP YAIIKU BECOB;

B) CHATh MIOKA3aHUS BECOB MOCJIE UX YCTAaHOBJIECHUS;

T) CHATB TUPIO (TUPH) C YAIIKHU, JOXKAAThCS YCTAaHOBJICHUS TOKA3aHUM;

J1) BBITMOJIHUTh ONEPAIUH 110 II. I1. @) — I') JJIs CIIEAYIOIIUX HArpy30K.

Kpome Toro, morpemHoctb BECOB ONPEEIIAIOT IPU OJHOKPATHOM HAarpyKeHHH LIEHTpa KaXKIou
YeTBEPTU YalIKH BECOB, KaK MOKa3aHO HA PUCYHKe, TMpel (rupsmu He Oosee ABYX) Maccoi
onmskoit k 1/3 3nauenust HIIB, npu ncnonb30BaHUM HECKOJIBKUX TMPb TMPHU YCTaHABIIMBAIOTCS

OJIHAa Ha JIpYTYIO.
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Pucynok 3.1. Pacnionoxenue MectT u3MepeHus Beca.
3.1.2. TlorpentHocTs BECOB MPHU KaXA0M i-M u3MepeHuu (Al ) onpeaenstor mno Ggopmyre:
Ai = Li—mi, (1)

rae Li — i - e moka3aHue BecoB; m — JAEHCTBUTEILHOE 3HAYEHUE MACChl THPb, TIOMEIAEMbIX Ha
YaIIKy BECOB; 1 - TOPSIKOBBIA HOMEP U3MEPEHUSI.
5.3.1.3. TlorpemHOCTh BECOB MPHU KaXAOM 1-M HM3MEPEHUHM HE JIOJDKHA MPEBBIIIATH MPEAEIOB
JIOITyCKaeMOM MOTPEUTHOCTH B MHTEPBAJIaX B3BEIIMBAHMS, YKa3aHHBIX B
Tadymue 2.
dopma IpoTOKOJIA OMPEEIICHHS TOTPEITHOCTH BECOB MPHUBEICHA B TPUIIOKEHHE A.
3.2. OmnpeneneHue cpeiHero KBaIpaTHUeCKOro OTKIOHEHHS MTOKa3aHU BECOB
3.2.1. Cpennee kBaaparuueckoe otkioHeHue (CKO) moka3zanuii BECOB OIPEACISIOT THUPSIMH,
HOMMHAJILHOE 3HAUYEHUE MACChl KOTOPBIX YKa3aHO B Ta0iuIle 3, B TAKOW MOCIIEI0BATEIbHOCTH:
— YCTaHAaBJIMBAIOT HYJIEBBIE TOKA3aHUS BECOB HaxkaTueM kinaBuiin TAPA;
— MOMEIIAIOT TUPIO (THPH) B LIEHTP YALIKU BECOB;
— [OCJIe MOSABJIEHHS CUMBOJIA €IMHHIIBI U3MEPEHUsI CHUMAIOT IIepBOe IOKa3aHUe BecoB L p1;
— CHUMAIOT TUPIO (TUPH) C YALIKU BECOB;
— BHOBB IIOMEUIAIOT TUPIO (TUPH) B LIEHTP YAIKU BECOB;
— 1ocJie NOSIBICHUS CUMBOJIA €IUHUIBI H3MEPEHUSI CHUMAIOT BTOPOE MIOKa3aHUe BECOB Lpy;
— OMepaIy MOBTOPSIOT A0 MOJXYYCHUS TISITH TIOKa3aHUH BECOB.
Bbruucrnsor HanbobIIyI0 pa3HOCTh MEXKAY MOKAa3aHUSMH BECOB:

Ai:I-pmax_l—pmin, (2)
rie L pmax ?L pmin —— HanOombllIEE U HAUMEHBILIEE TOKA3aHUS BECOB.
Boruncnsitor CKO noka3aHuil BECOB:

A

o= P
2,326
3.2.2. Cpeanee KBaApaTHUUECKOE OTKJIOHEHHE IIOKAa3aHW BECOB HE JOJDKHO IMPEBHINIATh
3HAYCHUM, TPUBEIEHHBIX B Ta0IHUIIE 2.
3.2.3. ®opma npotokoia onpeneneHuss CKO npusenena B npuinoxeHuu b.
4.6. OdopmiieHne pe3yJbTATOB OBEPKH
[TonoxxurenpHbIC PE3yIbTATH TOBEPKH JOIKHBI OPOPMIIATHCS:
- TNpU BBITYCKE U3 TMPOU3BOJCTBA — 3amUChi0 B «PYKOBOJACTBE 110 JKCIUTyaTaIlHH»,
YIOCTOBEPEHHOI MOBEPUTETIEM;
2,326
p O
0 0O.




- TIOCJIE PEMOHTa M MpHU MNEPUOIUYECKON TMOBEPKE — BblAauel CBUICTEILCTBA O MOBEPKE IO
dopme, ycranomieHHoW mpaswiamu [IP  50.2.006-94 «IloBepka cpencTtB H3MEpEHUH.
Opranu3zanus U nopsiioK MpoOBEACHUS.
B cBuzgerenbctBe o moBepke ykaswbiBaroT 3HaueHne CKO, namOosbmme 1o abCOMIOTHOMN
BEJIMYMHE 3HAYCHHUS MTOTPEUTHOCTH BECOB B MHTEPBAIaX B3BEIIMBAHMUSL.
B ciydae oTpunaTtenbHbIX pe3yibTaTOB BEChl K BBIIYCKY U IMPUMEHEHHUIO HE JIOMYCKAIOTCS, U
BBIJIAE€TCS U3BELICHUE O HENpUroJHOCTU BecoB B coorBeTcTBUM C [IP 50.2.006-94. Brinannoe
paHee CBUJETENIbCTBO JIOJKHO ObITh aHHYJIHUPOBAHO.
3adanue:

® U3yYUTHh METOAMKY ITOBEPKHU U MPOU3BECTH MIOBEPKY BECOB;

e 0(hOpMHUTH Pe3yTBTATH TOBEPKH ITPOTOKOIIOM.
Qobopyodosanue u mamepuasoi.

BricokoTouHBIE TAOOpaTOPHBIC BECHL. HAOOP TUPH ISl KATUOPOBKH U MTOBEPKH BECOB.
Hopaook evinonnenus padonivl
1. C nmnoMompBH  YPOBHS  ONPEACNIUTH  TOPU3OHTAIBHOCTh  PACIOJIOKEHHS
MU3MEPUTENHLHOTO CTOJIA.
2.  BKIounTh BECHI MOJO0KAATH, KOTJAa MOKA3aHUs YCTAHOBSITCS U €CIIM HE0OXO0IUMO
OOHYIUTH TTOKa3aHUSI.
3. IIpousBectu m3MEpeHUs Beca TUPEK B Pa3HBIX MECTaX U3MEPHUTEIHLHOTO CTOA (10
puc. 3.1) MOMOIIbIO THPEK.
4.  IlpousBecTH pacuéTsl MOKa3aTeae kKauecTBa U3MEPEHUH.
5.  Cpnenatb BBIBOJBI 1O Pe3yIbTaTaM UCIBITAHUH.
Konmponsnsie gonpocot
1. Yto Takoe moBepKa U 4eM OHa OTJIMYAeTCs OT KAIUOPOBKH BECOB?
2. Kakue Buibpl TOBEPOK BbI 3HAECTE?
3. KakoBa mocie0oBaTeIbHOCTh Oneparuii moBepKu?
4. Yto takoe HmIIB u HIIB?
5. KakoBa nocnienoBaTeiabHOCTh OJATOTOBKH K MTOBEpKe?
6. KakoBo Bpems BbIIEP)KKH pacliaKOBaHHBIX BECOB B TAOOPATOPHOM MOMEIICHUHT
nepesa HauyajaoM MOBEPKHU?
7. Yto Takoe cpeaHee kBaapaTtuueckoe otkiioHeHue (CKO) noka3anuii BecoB?
8. Kakum oOpazom ompenensieTcs cpeiHee KBaIpaTHuecKoe OTKJIOHEHNE TTOKa3aHuil BecoB?




JlabopaTopnasi paGora Ne6.
OcBoeHHE METOIUKH MOBEPKH JIA00OPATOPHBIX BECOB
1 Iesib paboTHI: BHITOIHATH TOBEPKY BECOB, CIIENATh BRIBOJ 00 WX MPUTOAHOCTH
JUISl U3BMEPEHUN.
3 IIpudopsbl
3.1 IloBepsieMmble cpeacTBa: Bechl miardopMennsie nepeapmkabie BCIT-2/0.5-1
3.2 CpencrBa nosepku: Hatop rupb M1 o 'OCT 7328
3.3 MeTpoJiornyecKkue XapakTepUCTHKHU CPeICTB NMOBEPKH U MOBEPAEMOT0
CpeacTBa
Onpeoenume 0CHO8HblE MemMPOJIO2UYeCKUe XapaKmepucmuKky no HOpMamueHo-
MeXHUYeCcKoU OOKYMeHMAayuu Ha npubopsl U Ha camux npubopax u 3aHecume 8
mabauyy9.
Tabnuua 9 - MeTponornueckue XapakTepUCTUKU CPEJICTB IIOBEPKH U TIOBEPSIEMOTO
CpeJCTBa

XapakTepucTUKa Becsoi Ha6op rups

HwmIIB (HaumenbIumii mpe- 3HaueHUs: Mepbl
JIeJ1 B3BELIMBAHUSA), T

HIIB (naubonsinii npenen
B3BCIIUBaHUS ), T

[lena moBepouyHOrO AENHE-
HUA €,

IIpenen nomyckaemoi mo-
TPEMIHOCTH max [J , T

Kiacc Tounoctu

4 HopMaTHMBHO-TeXHUYeCKas IOKYMEHTALMS

4.1 TOCT 29329-92. Becsl i1 cTaTHUECKOrO B3BemnBanus. OOI1e TEXHUUECKUE
TpeOoBaHUS.

4.2 TOCT 8.453-82. Bechl 17151 CTAaTUYECKOTO B3BEIIMBaHUA. MeTOAbI U Cpe/icTBa
MOBEPKH.

4.3 PykoBOJCTBO MO 3KcIuTyaTanuu Becos (PD)

5 YcioBusi NOBEPKH U MOATOTOBKA K Hel

5.1YcnoBust NoBEpKH JOIKHBI COOTBETCTBOBAThH ycTaHOBIEHHBIM B 'OCT 29329 npu
OTCYTCTBHM aTMOC(EPHBIX OCaJIKOB U CKOPOCTH BeTpa He Oosiee 5 m/c.

5.2 DneKTpoMeXaHUYECKUE BECHI JIOJKHBI ObITh BBIACPKAHBI IPU 3a/IaHHOM TeMIIepaType
B cootBeTcTBUU ¢ ['OCT 8.453.

Onpedenume ycnosus 6 ayoumopuu u coenavime 8bl600 0 803MONCHOCU NPOBEOCHUS.
nosepku gecos 6 oannwvix ycnogusax (OCT 29329 n.2.8.1). [loocomogvme ecvl kK nposedeHuro
nosepxu 6 coomgemcmeuu ¢ I OCT 8.453 n.2.

6 Ilopsaok BBINOJTHEHNUS NOBEPKH

6.1 BHemiHuii ocMOTp

6.1.1 IIpu BHeIHEM OCMOTpE COOPAHHBIX BECOB JOKHO ObITh YCTAHOBJIEHO HAJIH-

yrie OCHOBHBIX 0003HaueHuit mo 'OCT 29329.

Ompa3zume 6 npomoxkone coomeemcmaue ecog mpeobosarusim I OCT 29329

n2.12.1.

6.1.2 OcHOBHBIC 0003HAYCHHMSI TOTDKHBI OBITh YETKUMH, XOPOIIIO BUIUMBIMU U

JIOJKHBI OBITH BBITTOJIHEHBI HAa TaOMUYKE, MOCTOSHHO 3aKPETUIEHHON Ha Becax, WK
HEINOCPE/ICTBEHHO Ha BECax.

Ompazume 6 npomoxoie xapaxmep 0CHO8HbIX 0003HAYEHUN. YémKue/HeuémKue,
XOpouio/nioxo UOUMbL, 8bINOJIHEHbI HA MAOIUYKe/HenoCPeOCm8eHHO Ha 8eCax.
6.1.3 Omcymcmesue MexaHu4ecKux no8pedHcoOeHull.

Ompasume 6 npomoxoe Hanudue Uiy Omcymcmeue Mexanuyeckux nospextcoeHul
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6.2 OnpodoBanue

[Tpu onpoGoBaHuM cOOPaHHBIX BECOB MPOBEPSIOT B3aUMOJICHCTBUE HX YaCTEH,
YCTPOMCTB TapUpOBaHUs, allapaTypbl YIPABICHUs, U3MEPEHUS U MHANKaLuU. Beckl ¢
Pa3IMYHBIMH peKUMaMH PabOThl OMPOOYIOT PU BCEX PEKUMAX.

Ompazume 6 npomoxone pabomocnocooHoCmb 0p2aHo8 YNpagieHus, annapamypol
UHOUKAYUU U peAHcuUMOo8 pabomwl, 3anonnus madauyy 10.
Tabmuua 10 — PaGoTocnocoGHOCTh OpraHoOB YIPaBICHUS, allapaTypbl HHAUKALUU U pe-
YKUMOB padOThI

Ne uzme- HaumenoBanue PaboTtocnocobHOCT
peHus (pab/ ue pab.)
1 Knonka BKJI/TAPA
2 Knonka @
3 Knomnka BBIKJI
4 Jucriei
S) Pexum ycTaHOBOK
6 ABTOMATHYECKOE OTKIIOYCHHE
7 Br16op equnui u3mepeHus (rpaMmel,
YHIIMH, KapaThbl)
8 CueTHBbI pexuM paboThI
9 PexxuM TapupoBaHus

6.3 OnpenesieHne MeTPOJIOTHYECKHUX IAPAMETPOB

Mertposoruueckue mnapaMeTpbl ONpeAestoT Ha coOpaHHbIX Becax. IIpu sToMm
OINpEAEIAI0T HEMOCTOSHCTBO MOKa3aHUIl HEHArpyKeHHbIX BECOB, HE3aBHCHUMOCTbH IOKa3aHUI
BECOB OT MOJIOKEHUS I'py3a Ha IPY30IPUEMHOM YCTPOMCTBE, YyBCTBUTEIBHOCTD U MOTPELIHOCTh
[IOKa3aHUN HAarpy>KeHHbIX BeCOB. MeTpOJOruyecKre IapamMeTpbl ONPEEISIIOT METOA0M
HEMOCPECTBEHHON OLIEHKU IPU MOMOIIM 00pa3OBbIX TUPh 4-TO pa3psa.

6.3.1 HenocTosiHCTBO NMOKa3aHUH HEHATPY’KEeHHbIX BECOB ONPEIEISIIOT epea
OIPEEIIEHUEM IPYTUX METPOJIOTrMUYECKUX TapaMeTPOB Harpy>KEHHBIX BecoB. [Ipu onpenenennn
HEINOCTOSTHCTBA MOKa3aHUI HEHArpy>KeHHBIX BECOB Ha IPY30IPUEMHOE YCTPONCTBO MOMEIIAIOT
THPU-JIOIYCKH MacCOl, paBHOM IpH 3KCIUTyaTaluu le (e — 1ieHa IMOBEPOYHOro JeNIeHHs ) U
perynstopoM "Hyns" WIM Tapbl yCTaHABIMBAIOT BECHI B HYJIEBOE MOJIOXKEHHUE (ITOJIOKEHNE
paBHOBecHsl). HermocTosHCTBO MOKa3aHuil ONpeAesstoT sl HACTOJIBHBIX BECOB M PHIYAXKHBIX
0e3MEHOB MPU BBIBEJICHUH UX U3 MTOJIOKEHUS PaBHOBECHS Ha)XaTHEM PYKOH Ha Ipy30INPHEMHYIO
IUIONIA/IKY BECOB C ONPEEICHUEM U PErUCTPALIUE MaCCHI.

B ciyuae HeBO3BpaleHUS yKa3aTelss OTCYETHOIO YyCTPOMCTBA B HYJIEBOE MOJIOKEHNE
(moJto’keHNe paBHOBECHST) HEOOXOAUMO CHATh WM MOJIOKUTH HA TPY30NPUEMHOE YCTPOHCTBO
rupu-gonycku. HemocTossHCTBO MoKa3aHUI HEHAarpy>KEHHbBIX BECOB HE JIOJIKHO MPEBBIIIAThH
3HaueHun tle.

Ompazume 6 npomoxone HenoOCMOAHCMBO NOKA3AHUL HeHASPYICEHHbIX 68€CO8, 3a-

noanue mabauyy 11.

Tabmuia 11 — HenmocTostHCTBO noka3aHusi HEHArpy»KE€HHBIX BECOB

Ne Macca HayanbHOU T'UpHU N3mepsiemas Macca, npu | Macca rupp-ao1ycka
WU3MEPEHHUs | AOIYCKa, KT Ha)KaTUU PYKOU, KT JUTSI KOMIIEHCAlUU
HEIOCTOSIHCTBA
U3MEPEHUI
(+ mob6apnena/

— yOpaHna), Kr

1

2

3
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6.3.2 He3aBHUCHMMOCTH NMOKa3aHU BeCOB OT MOJIOKEHUSI TPy3a HA IPy30NpPHEMHOM
yCTpOiicTBe TIPOBEPSIOT TIPH  HArpy)KeHWHM BECOB  OOpa3lOBBIMH THPSIMH  MAacCoH,
cootBercTByromen 10% HIIB. OOpa3noBele rupu pasMelnaroT Ha HAaCTOJIbHBIX BECax C OJHOMN
IUTOIIAIKOM - B IIGHTPE, a 3aTeM 110 ee yriaM. [lorpenHocTs KaKaoro U3 NoKa3aHHid BECOB TPH
pa3IMYHOM pACIOJIOKEHUU OOpPA3LOBBIX TMPb HA TPY30IPHUEMHOM YCTPOMCTBE HE JOJDKHA

MPEBBILIATH Mpejieia JOMyCKaeMOi MorpemHocTH, ycranopieHHou B 'OCT 29329 n.2.3.1.
B IMPOTOKOJIE 3aBUCUMOCTH MTOKA3aHUI BECOB OT IMOJIO0KEHHUS Ipy3a Ha
TPY30IPUEMHOM YCTPOMCTBE, 3anonus maoauyy 12.

Ompaszume

a6J'II/II_[a 12 — He3aBucHMOCTB OKa3aHUS BECOB OT IOJIOKECHHUS I'py3a

Ne uzmepenus

Macca o6pa3io-
Bou rupu Q, Kr

PesynbTar
U3MEpeHHs X,
KT

AOcomoTHas
MOTPEUTHOCTh
u3MepeHus A =
Q-X,kr

[Ipenen
JOTTyCKaeMOi
MOTPEITHOCTH
Amax , Kr

6.3.3 IlorpemtHOCTH HATPY/KEHHBIX YJIEKTPOMEXaHUYECKHX BECOB OIPEACIIAIOT IIPH
YBEJIUYCHUH U MPU YMEHBIIIEHUN HATPy3KaMH, paBHBIMH JIECATH 3HAYCHHUSIM MAaCChl, PABHOMEPHO
pacupenenéHHbIM BO BCEM JuanazoHe B3BemuBanus, Bkiaodas HMIIB, 500e, 2000e u HIIB (st
BECOB CPEAHETO KJIacca TOYHOCTH).

[TorpemHoCTh BECOB HE AOKHA MPEBBIIATE MIPEIesia JOIMYCKAeMOU MOrPELHOCTH,
ycranoBieHHoi B 'OCT 29329 n.2.3.1.

Ompa3zume 6 npomokoie No2peuHoOCms NOKA3AHUL HASPYIHCEHHBIX 8€C08, 3aN0IHUB

mabnuyy 13.

6.3.4 UyBCTBHTEJIBbHOCTH BECOB ONPEECISAIOT HE MEHEE, YEM MPH TPEX 3HAYCHUAX
Harpy3ku, Bkiodas HuIIB n HIIB, myrem nomemnenus Ha rpy30IpuéEMHOE YCTPOUCTBO HUIIN
CHSATHUSI C HETO TMPh-AOIYCKOB, paBHBIX 10 Macce oT 0,5¢ 1o 1,4e. UyBCTBUTENBHOCTHh BECOB BO
BCEM JIMalla30HE B3BEIIMBAHUS HE JIOJDKHA MPEBHIIATh 1,2€.

Ompasume 8 NpomoKoe 4y8CmMeUmeIbHOCMb HASPYHCEHHBIX 8eC08, 3ano0HUE madiuyy

14.

Tabnuua 13 — ITorpemHocTh NOKa3aHUI Harpy>KEHHbIX BECOB

Ne Harpyxenune | Macca rupu | Pesynbrar AbcomotHas | [lpenen

U3MEpPEHUs | U pa3- Q, kr U3MEpeHus MOTPEIIHOCTD | JOIyCKae-
rpy3Ka X, KT MU3MEPEHUS MOH
+/ — A=Q - X, Kr | IOrperrHOCTH

Amax , kr

1 + 0,0102

2 + 0,1104

3 + 0,2204

4 + 0,3309

5 + 0,4400

6 + 0,5501

7 + 0,6603

8 + 0,7705

9 + 0,8815




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

Ta6mmma 14 —UyBCTBUTENHBHOCTH BECOB

Ne Harpyska, r Ilena nenenus e, kr | Macca rupu-101mycka Ipu KOTOpou

U3MEpEeHus U3MEHWINCh
[I0OKa3aHUs BECOB, KT

1 0,0103

2 0,5009

3 1,0004

6.3.5 IlorpemHOCTH, IIKAJIBI

yCTpOﬁCTBa AJIA  KOMIICHCAIIHU MAaACCbhbl Tapbl

OIPENEIAI0T HE MEHEE, YEM B IISITU PABHOMEPHO PACIIOIOKEHHBIX OTMETKax, BKiItoyas HmIIB n
HIIB-0,5 kr. I'upu cOOTBETCTBYIOLIEH MacChl YCTaHABIMBAIOT HA IUIOLIAJKY BECOB, ITOCIIE YETO
YCTaHABJIMBAIOT WJIM CHUMAKOT TUPHU-AOIYCKH, YCTAHABIIMBAas BEChl B HYJIEBOE IOJIOKECHHUE.
[lorpemHocTh yCTpoOWCTBa HE JOJKHA MPEBBINIATh IPEAENOB JOIYCKAaeMOM MOTPEIIHOCTH,

ycranoBieHHoi B 'OCT 29329 n.2.3.1.

Ompasume 8 NPomokojye nocpeuHoCmy YCMpoucmea 0 KOMNEeHCayuu MAaccvl mapbl,
3anonnue maoauyy 15.
Tabnuma 15 — [orpenrHocTs MIKaNbl YCTPONCTBA 7151 KOMIEHCAIIMA MACChl Taphbl

Ne m3mepenns

KomMmnencupyemas
Macca Tapsl, KI

Macca THUpb-IONYCKOB IIPU KOTOPBIX BECHI
NEPEXOJAT B HYJIEBOE MOJIOKEHUE, KT

0,0103

0,0253

0,5102

0,7508

OB WIN -

1,0031

7 Odopmienue pe3yabTaTOB NOBEPKHU

Ompa3zume 6 6b1600aX:
Ha ocHOBaHUM NPOBECHHOM MOBEPKU Bechl _ (0003HAaYEHUE BECOB) Ne
__(3aBoackoMt  HOMED) ,

IPUTOJIHBI/HE

IMPUTOJHBI JJIA IPUMCHCHUS.

3aoanue:

M3TOTOBJICHHBIC (Mpou3BOAMUTENL BECOB)

1 OnpenenuTh NOPSAOK U YCIOBHSI IPOBEIEHUS TOBEPKH, U3YYHB HOPMATUBHO
TEXHUUYECKYIO JOKYMEHTAIUIO

2 IIpoBecTH BHEIIHUI OCMOTP

3 BeinonHuTh onpoboBaHue

4 OnpenenuThs METPOJIOTHYECKUE TapAMETPhI

5 OdopMUTD pe3ynbTaThl HOBEPKU

Obopyoosarue u mamepuaisl.




1 IToBepsiemble cpencTBa: Bechl miardopmennsie nepeasmwkabie BCIT-2/0.5-1 , 2
Cpenctpa nmoBepku: Habop rupb M1 mo 'OCT 7328 3 MeTpoiorudeckue XapakTepUCTHKU
CPEJICTB IIOBEPKU U MOBEPAEMOT0 CpEeACTBa

Hopaook evinoninenus padonivl
6. C mnoMOmEBI YPOBHS  OMNPEHCIUTh TOPU3OHTAIBHOCTH  PACIOJIOKCHHUS
U3MEPUTENILHOTO CTOJIA.
7.  BKIIOYNTH BECHI MOJOKAATH, KOTJa MTOKA3aHUsI YCTAHOBSITCS U €CIIM HEO0OXO0IUMO
OOHYIUTH OKa3aHUSI.
8.  IIpousBectu M3MEpEHUs Beca TUPEK B Pa3HBIX MECTaX U3MEPHUTEIHLHOTO CTOMA (10
puc. 3.1) moMomIbI0 TUPEK.
9.  IlpousBectu pacuéTsl MOKa3aTeNel KauecTBa NU3MEPEHUN.
10. Cpenatb BBIBOJIBI 110 pe3ysIbTaTaM UCIBITAHUH.
Konmponsnsie gonpocwt
1. Yto Takoe moBepKa U 4eM OHa OTJIMYAeTCs OT KaTMOPOBKHU BECOB?
2. Kakue Bupl TOBEPOK BbI 3HAECTE?
3. KakoBa nocieq0BaTeIbHOCTh ONepaliiii TOBEPKU?
4. Yto takoe HmIIB u HIIB?
5. KakoBa mocneoBareiabHOCTh MOATOTOBKU K MOBEPKeE?
6. KakoBo BpeMs BBIZICP)KKH PACIIaKOBAHHBIX BECOB B JIA0OPATOPHOM ITOMEIICHUN
nepe; HauajaoM MOBEPKH?
7. YUrto Takoe cpennee kBaaparuueckoe otkioHeHue (CKO) moka3zanuii BecoB?
8. Kakum oOpa3om ormpenensiercs cpeHee KBaJIpaTHuecKoe OTKJIOHEHNE TTOKa3aHuil BecoB?




JlabopaTtopHasi pa6oTa Ne7.
I'pagynpoBka npy:KHHHBIX BECOB
1 Henxp padorsl O3HaKOMHUTBCA C MPUHIUIAMH HM3MEPEHHS MacChl Tel U
KJaccuguKanuei npuobopoB IJs U3MEpPEHUs: MacChl. 2. BBIMOIHUTH TpayupOBKY MPYKUHHBIX
BECOB.
2.TEOPETHYECKOE OBOCHOBAHUE

K uymcimy Hambonee 4acTO BCTPEUAIONIUXCS B H3MEPUTEIBHON MPaKTUKE (HHU3HUECKUX
BEJIMYMH, XapaKTEPU3YIOLIMX CBOWCTBA pPAa3JUYHBIX TE€J, OTHOCHUTCS Macca — BEIUYMHA,
MPONOPLIMOHATbHAA KOJIMYECTBY COJEPXKALLErOCs B TEJIE BEIIECTBA W pPaBHAs BECY Tela,
JICTICHHOMY Ha YCKOpEHHEe CHJIbI Tshkectd M = P/g.

Cnenyer moOgYepKHYTb, 4YTO Macca HE WJIEHTUYHA Becy Tena. Bec — 3TO cuna,
3acTaBisIoNIas Teno najgarh Ha 3emito. Ero BennumHa 3aBUCUT OT reorpauyeckoi MIHPOTHI
TOTO MECTa, B KOTOPOM IPOU3BOJUTCS B3BELIMBAHMUE, a TAKKE OT BBICOTHI HAJ YPOBHEM MOPSI.
bonpiie Bcero Bec Tenla Ha MOJOCAaX, MEHbIIE BCEro — Ha 3KBaTtope. Macca ke sBiseTcCs
BEJIMYMHOUN MOCTOSIHHOM.

N3mepenne Maccbl Tell NPOU3BOAAT IIYTEM B3BEIIMBAHUS, B MPOIECCE KOTOPOTO
BBITIOJIHSIFOT XOTSI ObI OJTHY M3 YETHIPEX OCHOBHBIX OTIEPALIHiA:

a) OIpe/elIeHNe HEU3BECTHOM MACCHI TeJla — OTepalusl «B3BEITUBAHUEY;

0) oTMepUBaHUE OINPEIETICHHOIO KOJIMUECTBA MACcChl — OTIEpallisl «OTBEIIMBAHUEY;

B) OIpeJeNieHHe Kiacca, K KOTOPOMY OTHOCHUTCS TIOJUIeKaIlee B3BEIIMBAHUIO TEIO —
omnepauus «COPTUPOBKA»;

T') B3BCIIMBAHUE HEMPEPHIBHO MPOTEKAIOIIETO MATEPHAIIBHOTO TIOTOKA.

B o00mux uyeprax MOXHO ONpEAECNUTh YEThIPE OCHOBHBIX OO0JACTH MPUMEHEHUs
BECOM3MEPUTEIBHBIX YCTPOUCTB:

1. B3BemmuBanue mpu ToBapooOOpOTEe KaK OCHOBA YCTAHOBJICHUS L[EHBI.

2. B3BemmBaHue B 1EIAX ONMPEACIICHUSI, KOHTPOJISI U PETYJIUPOBAHUS BHYTPHU-
3aBOJICKMX MaTepUaJIbHbIX IOTOKOB.

3. B3BemmBaHue B 1ENSIX U3TOTOBJICHHSI M TTIOBEPKH 00Pa3IOBBIX MEP MACCHI.

4. B3BemuBaHue B LEJSAX aHAJIM3a U CUHTE3a BEILECTB U UX CMECEH.

B3BemBanne OCHOBAaHO Ha HCIOJIb30BAHMM 3aKOHA BCEMHPHOTO TSTOTEHUS, COTJACHO
KOTOPOMY I'PaBUTAILMOHHOE MOJI€ 3eMJIM MPUTATUBAET MACCY C CHIION, MPONOPLUUOHAIBHOU 3TON
Macce. [Ipu 3ToM cuina TPUTSKEHHS MOXKET CPaBHHBATHCS C M3BECTHOW IO BEJIIMYHUHE CHUJIOW,
CO3/1aBaeMOM pa3IMYHBIMU CIIOCOOAMH:

a) B KA4eCTBE YpPAaBHOBEIIMBAIOUIEH CHJIBI UCIOJIB3YETCS TPy3 H3BECTHOM MAaCChHI; ATOT
METO/1 SIBJISIETCS KJIACCUYECKUM;

0) ypaBHOBEIIMBAIOIIEE YCUIIME BO3HUKACT MPU PACTSHKECHUH CJIa00H NIPYKUHBI;

B) YypaBHOBEIIMBAIOIIEE YCHJIME BO3HHUKAEeT MpH JAeopMalvu TOCTATOYHO KECTKHUX
MPY>KUHHBIX WM UHBIX 3JIEMEHTOB;

I') ypaBHOBEIIMBAIOIIEE YCUJIME CO3JAeTCd MHEBMATHYECKHM YCTPOMCTBOM; MpPU ITOM
MEpOH MOJIeKAIIEr0 B3BEIIMBAHUIO IPy3a SBJISIETCA TaBICHUE BO3AYXa;

J1) YpaBHOBEIIMBAIOIIEEC YCUJIIME CO3JAeTCS THAPABIMYECKUM YCTPOWCTBOM; MPU 3TOM
MEpPOM MOJIeKAIIET0 B3BEIINBAHUIO TPY3a SBJISICTCS JTABJICHHE KUIKOCTH,

€) YpaBHOBEIIMBAIOIEE YCHUJIME CO3/IaeTCS  DIIEKTPOJAUHAMUYECKA TPH  MOMOIIU
COJICHOMJTHOM OOMOTKH, HaxXONAIMICWCS B TOCTOSHHOM MAarHUTHOM TOJe; TpPH 3TOM TOK,
MIPOTEKAIOIINI IO 0OMOTKE, SIBISIETCS MEPOH TOJIJIEKAIIeT0 B3BEIIUBAHUIO TPYy3a;

’K) YCWJIHE BO3HHKAET TPH TOTPYKCHHUH Tela B JKUIKOCTh, TIyOMHA TMOTPYXEHUS W,
CJIeI0BATENIbHO, U3MEHSIOMIAsICS BMECTE C HEH MOJbEMHAsl CHJIa CIIy)KaT MEpOMl IMOJIeKAIIEro
B3BEIITMBAHMIO TPY3a.

Cnenyer OTMETUTh, UTO TOJBKO B CIYYasX «a» U <OK» HEMOCPEACTBEHHO CPaBHUBAIOTCSA
Beca AByX Tend. [Ipu MCMONB30BaHUM OCTATBHBIX METOJIOB CIIEAYET B NPHUHITUIE YYUTHIBATH
pa3iuuurs 3HAYEHUH YCKOPEHUS CUIIBI TSHKECTH B PA3IMYHBIX reorpapuueckux TOUKax.



B o0miem ciydae HanOombIIasi TOYHOCTD B3BEIIUBAHUS JJOCTUTAETCS PU TIOMOIIH METO/1a,
YKa3aHHOT'O B IIYHKTE «a» U Ha3BaHHOTO KJIACCUYECKHUM.

W3meputenbHble TpUOOpPHI, CIyKaIME s ONPEAEIICHUS MAacChl TeJl, HA3bIBAIOTCS 8ecamu.
CoOOTBETCTBEHHO yKa3aHHbBIM BbIIIE NPUHIMIIAM B3BEIIMBAHUSA M3BECTHBIE THUIIBI BECOB MOI'YT
OBITH pa3/ieJeHbl Ha CIEAYIOLIUE TPYIIIIbI:

1. PelyakHble Bechbl C ypaBHOBelIMBaHMEM Macc. HeusBecTHas Macca B3BEILIMBAEMOIO
rpy3a ONpeleNsieTcs ypaBHUBAHUEM KPYTSAIIMX MOMEHTOB, Pa3BUBAEMbIX, C OJHOW CTOPOHBI,
CHJIOW TSKECTH HEM3BECTHOM Macchl (rpy3a), a ¢ JAPYyrod — CUJIONW TSKECTH HM3BECTHON MacChl
(rupb), IPUIIOKEHHBIX K COOTBETCTBYIOLIMM IUIayaM pblyara.

2. Ilpyxunnele Becbl. HeusBecTHas Macca B3BEHUIMBAEMOro TIpy3a OIpenessercs IO
negopMaluy NpyKUHBI.

3. 'mzapaBauyeckue Bechl. YCUIME, pa3BUBAEMOE B3BELIMBACMbBIM I'DY30M, ONpEAEsIeTCs
M3MEpPEHUEM JIaBJICHUS], pA3BUBAEMOI'0 3TUM I'PY30M Ha MOBEPXHOCTH KUAKOCTH.

4. DIeKTpOMarHUTHbIE BEChl. YCWUJME, pPa3BUBAEMOE B3BELIMBAEMBIM  TIPY30M,
OIIPEIEIACTCS 110 DJIEKTPOMAarHUTHON YPaBHOBELIUBAIOIIECH CHJIE.

[Ipu B3BEMIMBAaHUM 3HAYUTENBHBIX IO BEJIMYMHE MACC IIMPOKO HCIOIb3YETCS HMPUHIMII
npeoOpa3oBaHMsl Pa3BUBAEMONl MaccOW YCUIUA B MPONOPLHOHAIBHBIN 3ICKTPUUYCCKUH,
[THEBMATUYECKUNA WJIM TUIPABIMYECKUH BBIXOJHOM CUTHAJ], HU3MEPSIEMBbI COOTBETCTBYIOILUM
npubopoM. YcTpoicTBa, OCYLIECTBIIAIONINE TAKOE MTPE0Opa30BaHUE U HA3BIBAEMbIE OamuuUKamMu
6eca, OCHOBaHbI Ha UCIOJIb30BAHNY PA3IMUHBIX (PU3HUECKUX SBICHUI.

Jlia onpenenenus pe3yiabTaTa U3MEPEHUs B BECaX MCIOJB3YIOTCS OTCUETHBIE YCTPOWCTBA
aHaJIOTOBOT0 MM LM(POBOro Tuna. B aHAIOroBBIX MOKA3bIBAIOLIUX YCTPOICTBAX MepeMeIaeTcs
100 cTpesika OTHOCUTENIBHO HEMOABMKHOM HIKaNbl, 100 1IKajga OTHOCUTENIBHO HEMOABHKHBIX
ykazateneil. LludepbiaTHbie BeCcbl MMEIOT IIKAIYy B BUJE KPYTOBOI'O CEKTOpa C yIJIoM He Oojee
45°, Ha3pIBAEMYIO BEEPHOM, WK KPYroByIo mKany. MHIuKaTophl U(POBOro TUIA IPUMEHSIOT B
BECax C MEKTPUUYECKUM BBIXOJAHBIM CUTHAJIOM.

Macca B3BEIIMBAEMOI0 Ipy3a paBHA I[IOKa3aHUIO BECOB, CKOPPEKTMPOBAaHHOMY Ha
BEIMYMHY HUX MOrpemHocTd. IIpm TeXHHYEeCKHX B3BELIMBAHMAX OTCUMTHIBAEMBIE M0 IIKaje
MOKa3aHUsl BECOB CUYUTAIOT IMPaBWIBHBIMU U KOPPEKTHPOBKY pE3yJbTaTOB B3BELIMBaHUS,
YUUTBIBAIOIIYIO ITOTPEIIHOCTh BECOB, OOBIYHO HE MPOU3BOJAT, TaK KakK B OOJIBIIMHCTBE CIIy4yaeB
3Ta MOTPEIIHOCTh HEU3BECTHA.

KOHTpOob HOPMHPOBAaHHOM TOYHOCTH BECOB pEANU3YyeTCsl B BUAE CHEIUAJIBHBIX
TEXHOJIOTHYECKHUX MPOILENyp METPOJIOIMYECKOro OOecreueHusi, OJHOW U3 KOTOPBIX SIBJISETCS
rpagynpoBKa.

[Ton epadyuposkoii cpeiacTBa M3MepeHHs B 00IIEeM ciydyae MOHHMMAeTcs Mpolenypa
IKCIIEPUMEHTAIILHOTO OIPEICICHUS] ero peajbHON mepenaTouHoil xapakrtepuctuku y = f(X),
CBS3BIBAIOIIEH MEXAYy COOOM BXOJHYIO X M BBIXOJIHYIO Y BEIMYMHBI. J{J HM3MEpUTENbHBIX
npuOOpOB, K KOTOPBIM OTHOCATCSI M BECHI, T'PaAyHpPOBKAa OOBIYHO CBOJUTCS K YCTaHOBIJICHHUIO
COOTBETCTBUS JI€JICHUI 1IKAJIbl 3HAYEHUSIM U3MEPSIEMON BEITMUUHBI.

IIpu mpoBeneHNM rpaJynpOBKH BBINOJIHSAIOT COBMECTHBIE U3MEPEHUS BEIMUNH HA BXOJE U
BBIXOZIE cpelcTBa M3MepeHHil. OOBIYHO M3MEPSIOT HECKOJIBKO BXOJHBIX BEJIMYUH Xi, ..., Xn U
COOTBETCTBYIOILIUE BBIXOJHBIE BEIWYMHBI Y1, ...,Yn. [I0 3TUM 3KCIEpHMEHTaIbHBIM JaHHBIM
CTPOSIT TPalyHpOBOYHYIO XapaKTEPUCTUKY
y = f(X) cpexcTBa u3MepeHus, MpeACTaBIsis e¢ B aHATUTHYECKOM BUIe ((POPMYIIO) MU B BHIE
rpajpuxka. B pesynbraTe TpagydpOBKH ONPEIENAIOT 3HAYEHHE IOTPEIIHOCTH CpPEJCTBa
M3MEpEHMS, CTENIEHD €€ COOTBETCTBUS HOPMUPOBAHHOMY 3HAUEHUIO, BApUALIMIO TOKAa3aHUH U 1.

Bapuayueii noxazanuil Ha3zpiBaeTcs HauOOJbIIAs Pa3HOCTh NMOKAa3aHUN MpUOOpa Mpu OAHOM
U TOM € 3HAYCHUHM H3MEPSAEMOMl BEJIMYMHBI W HEU3MEHHBIX BHEHIHMX YyciaoBHsaX. OHa
XapaKTepU3yeT CTENeHb YCTOWYMBOCTU MOKa3aHUIl mpubopa MpU OJHUX M TEX K€ YCIOBUAX
W3MEpPEHUS OJJHOW U TOM 7K€ BETUYHHBI.

B nannoil paGoTe mpesuiaraercs BBINOJIHUTH TPaAyHpPOBKY OJHOTIO M3 TUIIOB MPYKMHHBIX
BECOB, JICHCTBHE KOTOPBIX OCHOBaHO Ha naedopmanuu cinaboil mpyxuHsl. Takue Becbl B




MOCIIeIHEE BPeMsl MONTYYHIIA BEChbMa IIMPOKOE PACHpPOCTPAHCHHE B M3MEPHUTEIBHOU MPaKTUKE
Onarogaps ciaelyronM TOCTOMHCTBAM:

- OHM OTHOCHUTEIILHO HEYYBCTBUTEIBHBI K TOJYKAM W yJapaM IpH Harpy3ke U pasrpyske,
M03TOMY OCOOCHHO IMPUTOTHBI JUISI TSXKENBIX YCIOBUHM SKCILTyaTalllu;

- BpeMsl YCTAaHOBIICHUSI PAaBHOBECHOTO IOJIOKCHHS TPYKHHHBIX BECOB NMPUMEPHO BJBOE
MEHBIIIE, YEM PhIYa)KHBIX;

- TOCJIe TIPOBEICHUS PETYIHPOBKH IMPYKHUHHBIC BEChl COXPAHSIOT 3aJaHHBIN JHAaIa3oH
MOTPEIIHOCTEN JOJIbIIIE, YEM PhIYasKHBIE.

s obecrieueHUsT HOPMUPOBAHHOM TOYHOCTH B 3aJIaHHOM JIMANa30HE W3MEpPEHUN
pyKUHa, IpeIHa3HauYeHHas JIJIs BECOB, JOJDKHA 00J1aaTh CISAYIOIIMMH CBOWCTBAMU:

- XapaKTePUCTUKA TPY>KUHBI JIOJDKHBI OBITH JIMHEHHA BO BCEM TUANIa30HE U3MEPEHUS;

- JKECTKOCTh TNPYKUHBI, T.. OTHOIIEHHE €€ pacTSHKeHHUsS K JACMCTBYIOUIEH Harpyske,
JOJKHA TTPU H3MEHEHUH TEMIIEPATYPHI IO BO3MOKHOCTH OCTaBaThCsI IIOCTOSTHHOM;

- THUCTEpe3uc, T.e. pacXOXkJICHHUE Bo3pacTarolleil 1 yObIBalolIel BETBEW XapaKTePUCTHKU
PYXUHBI (IIPU BO3pACTaHUU U YOBIBAHUU HATPY3KH), TOJDKEH OBITH 110 BO3MOXKHOCTH MalT,

- B MaTepuae Al U3rOTOBJICHUS MPYKUH HE JOJKHBI BO3HUKATh SBICHHUS YCTAIOCTH.

B kauecTBe MarepwasioB MJIsi HM3TOTOBJICHHS BECOBBIX MPYXHH OOBIYHO TMPUMEHSIOT
JKEJIE30HUKEIEBbIE CIUIaBbl C BHICOKUM COJEPKAHUEM HUKEIS U MPUCAJKaMH XpOMa, MapraHiia,
MOJIMO/ICHA, TUTaHA U OCPUILITHS.

B 3aBucumoctH 0T cmocoba TpeACTaBlICHUs pe3yibTaTa M3MEPEHHs] Pa3IuyaroT
MPYKUHHBIE BECHI:

- C MEXaHUYECKUM yKa3aTeleM;

- C DJIGKTPUYICCKUM H3MEPEHHEM JePOopMaIuy;

- C DIIGKTPUYECKUM H3MEPEHHEM COOCTBEHHOU YacCTOThI HATSHYTHIX CTPYH, HArpy’aeMbIX
MaccOi B3BEUIMBAEMOTO IPy3a.

Cnexyer wuMeTp B  BHAY, 4YTO TOCKOJbKY MPYXHHHBIE  BECHl  SIBISFOTCS
CHWJIOM3MEPUTEIIEHBIME MPUOOpPaMK, KAIMOPYEeMBbIMH B EIMHHIIAX MAcCChl, TO PE3yJbTaThl WX
rpagyupoBKU OYAyT IPUMEHUMBI JIUIIb JIJIS MecTa e€ MPOBEACHHUS.

Qobopydosanue u mamepuaisl.

1. Becsl npyXUHHBIE.

2. Habop pa3HoBecoB.
4.YKA3AHUS 110 TEXHUKE BE3OITACHOCTH

[Ipu BeIMOTHEHUU J1AOOPATOPHOM PabOTHI HEOOXOIUMO COOJIIOAATH MEPhI O€30TaCHOCTH,
npenycMoTpeHHble «THCTpyKInel Mo TeXHUKe 0€30MacHOCTH MpHU padoTe B 1a00paTOPUN».

Ilopadok gvinonnenun padomaul
1. Ilpu momomu peryaupoBOYHOTO YCTPONCTBA YCTaHABIMBAIOT yKa3aTelb
HEHarpy>KEHHBIX BECOB Ha HOJIb.
2. Tlomemas B rpy30mpHeMHOE YCTPOMCTBO BECOB THPH M3BECTHON MAacCHhI,
OTCUUTBIBAIOT COOTBETCTBYIOIIME [TOKA3aHUS T10 LIKAJIE.

Jlns  omnpeneneHuss BapuallMM TOKa3aHUM BECOB H3MEPEHHUS MPOBOJAT JBAXKIBI:
MIOCTEIIEHHO YBEJIIMYMBAsl IOJUIEKAIIYI0 H3MEPEHUI0 MacCy M IIOCTENIEHHO YMEHbIIas ee€.
JeiictBoBaTh HEOOXOAMMO  THIATENbHO, oOecmeduBas MOJIXOJ  yKa3aTels BECOB K
COOTBETCTBYIOILIEMY 3HAUEHHUIO T10 IIKAJIE C HY)KHON CTOPOHBI.

Jnana3oH u3MepeHus ¥ 4acToTa CHATHUS OTCUETOB YKa3bIBAIOTCS MPENoAaBaTeIeM.

Pe3ynbTaThl U3MEepeHHii 3aHOCAT B TAOJIHUILY:

IToxa3aHus BECOB, T [TorpentHoCTh U3MEPEHUS
Bapuanus,
Ne | Macca, Hpu Hpn Y, %
/o r yBenuueHuu |ymeHblineHun |Cpeaaee |AOcomotHas |OTHOCUTEIbHAS
MacChbl MacChbl 3HAYEHUE AT 3, %
1 2 3 4 5 6 7 8




3. Ilo cpenHuM 3HAYEHUSIM TIOKa3aHUl BECOB CTPOST HX TIPATyUPOBOUYHYIO
XapaKTEpUCTUKY. DTU K€ 3HAYEHUS MCIIONB3YIOT JUIsl pacuera MOrPELIHOCTEd H3MEpEeHMs U
BapHallly [MOKa3aHUN BeCOB 10 GhopMyiam:

A=A -A; 5=if%4om y:fﬁifiqom

rae Ay u Ao — COOTBETCTBEHHO M3MEPEHHOE U JIEUCTBUTEIHLHOE 3HAYEHUsI MacChl, Ay U Ap —
COOTBETCTBEHHO IIOKa3aHHUsS BECOB MpPH MOAXOJE yKa3aTels «CHU3Y BBepX» (OT MEHbBIIHUX
3HaYeHUHU K OOJIBIINM) M «CBEPXY BHH3» (OT OOJBIINX 3HAYCHUN K MEHBILINM).
4. CpaBHUBas BEIUYHHBI NOTPEIIHOCTEW U3MEPEHUS C UX HOPMUPOBAHHBIMH 3HAUYECHUSIMU,
JIEJIal0T BBIBOJI O MIPUTOJJHOCTH BECOB K IPUMEHEHHUIO.
6.COAEP KAHUE OTYETA U EI'O ®OPMA
[To pe3ynbraram paboTHI COCTABIISIFOT KPATKUI OTYET, KOTOPBIN JOIKEH COJIEPKATh:
Lenb u TeopeTuueckoe 000CHOBaHKE PAOOTHI.
Tabnuily ¢ pe3yiabTaTaMy SKCIIEPUMEHTA U PACUETOB.
['panynpoBOYHYIO XapaKTEPUCTUKY BECOB.
Bb1Bo1bI, BBITEKAOIINE U3 PE3YIBTATOB PaOOTHI.
Konmponvnsie gonpocwi
Kaxkoi KOHCTPYKTUBHOM 0COOEHHOCTHIO o0jamaT  phIYAKHBIE BECHI,
NpeHa3HaYEHHbIE JIJI1 U3BMEPEHHUS 3HAUUTENIbHBIX 110 BEIMYUHE Macc?
2. Kakwne npuuuHbl 00YCIOBIMBAIOT HATMYKME BApUAIUH TOKA3aHUIA BECOB?
3. Kak BBINIAIUT TpagyupOBOYHAS] XapaKTEPUCTUKA CPEICTBA M3MEPEHUS MPH HATUYHH
BapHally [MOKa3aHUN?

b OTA W N



JlaGopaTopHas paGora Ne8.
I'panyupoBKka u moBepka MaHOMeTpa ¢ TPyOUATON MPYKUHOMI
1 [lean u copepkanue

Ienbto naHHOM pabOTHI SABIISIETCA 03HAKOMIIEHHE C IPUHLIUIIOM JIEHCTBUS U yCTPOHCTBOM
MaHoOMEeTpa C TpyO4aTol MPYKHHOW, O3HAKOMJICHHE C YCTPOHCTBOM U  paboToM
rPY30IOPIIHEBOT0 MAaHOMETPa, a TakXKe MPOBEJICHHE MOBEPKU U TPAAYMPOBKM MaHOMETpa C
TpyOUYaTOM MPYKHUHOMU.

2 Teopernuyeckoe 000CHOBaHHE

[TpyxuHHBIE MaHOMETpPHI SIBISIOTCA HambOoJee pacnpoCTpaHEHHBIMU MpubOopaMu s
WU3MEPEHHUS JaBJICHUS U Pa3psOKEHUS B Pa3IMUHBIX MPOU3BOJICTBEHHBIX Ipoleccax. Mx mupokoe
pUMEHEeHHE OOBSACHSAETCS MPOCTOTOM YCTpPOICTBa, HAJEKHOCTHIO B PabOTe, KOMIAKTHOCTBIO,
MaJIOH CTOMMOCTBIO M OoybImuM JuanazoHoM m3mepenus — ot 0.02 ngo 1000 MIla . IpuHnumn

JeMCTBUS MPY)KUHHBIX MAaHOMETPOB OCHOBAaH Ha M3MEPEHHUU BEIMYMHBI YIPYrou nedopmanuu
NPYKUHBI TIOJ] ICWCTBUEM JaBIICHUSI.

OOwuit BUJ MAaHOMETPA U €r0 YCTPOICTBO MMOKA3aH Ha pUCYHKeE 1.

OCHOBHOH JeTanbl0 MaHOMETpa SIBISIETCA TpyOuaTas MpyKuHA 3, MpeAcCTaBISIOLIas
coboii monmyro TpyOky. TpyOka corHyra 1o OKpY>KHOCTH B BHJIE OyI'M C paguycaMu R u r
(pucyHok 2). B ceuennn TpyOka umeer ¢popMy 3IUIMIICA WU OBaja, Majias OCb KOTOPOTO paBHA
b=R-r.

K Koprnycy npubopa. Ha miate 4 mpu momomiu ABYX BHHTOB YKPEIUIEH MepeaaTOYHbIN

MCXaHHU3M.

Pucynok 1 — O0uuii BUJ 1 ycTpoiCTBO NPYKMHHOTO MaHOMETpa
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Pucynok 2 — TpyOuaTas npyxuHa

K cBoGogHOMY KOHIly TpyOKM HIapHUpPHO mpucoenuHeHa Tara 10, BTOpoi KOHEI TATH
CBSI3aH C XBOCTOBHKOM 3y0uUaTOro cekTopa 8. XBOCTOBHK 3y0UaTOro CEKTOpa MMEET MpOope3b
(xymucy) 11, BIOIb KOTOPOI MpU TpalyHpoBKe Mpudopa MOKHO mepemeniaTh koner Tsaru 10.
3y0UaTklii CEKTOp yIEpKUBACTCS Ha OCH 9 M BXOJUT B 3allCIICHUE C IIECTEPHEN 7/, Ha3bIBaeMOU
Tpubkoi. Tpubka jkecTKo Haca)keHa Ha OCh CTPEJIKHU.

K ocm crpenkm KpemuTcss KOHEI[ ympyroro Bojocka 6. [lpyroii KoHer BOJOCKa
MPUKPEIJICH K HEMOJBIKHOM 4YacTH mpubopa. YHpyruil BOIOCOK 6 CIYKUT Ui YCTpaHEHUs
MEPTBOTO XOJa CTPEJIKH, BEI3BAHHOTO HATMYHEM JIFO(TOB B COCTMHEHUSX.

N3mepsiemoe naBieHHe MOABOJUTCS BO BHYTPh TpyOku 3 yepes mryuep 1.

ITox neiicTBHEM NaBJEHUsI Mayiasi OCh JJUIMIICA YBEIWYMBACTCS Ha BeaudyuHy AD, HO u
JUIMHA TPYOKH, Kak 10 Aeopmaluy, Tak U nocie aedopMaiii OCTaeTcsl MOCTOSHHOM, T0ATOMY
YMEHbILIAETCs IEPBOHAYAIIBHBIN YToJl AYTH TPYOKH Ha BENMUUHY A . DTO MOXKHO J0Ka3aTh TaK.

O0o03HaunM paguycel Oyt jao aedopmanuu R u r, a mocne aedpopmaru R’ u r', Torma
Oy/ieM UMETh:

Ra=R'a’

ra=r'a.

BbruuTast U3 nepBoro paBeHCTBa BTOPOE, MOTYUHM:

R-1N-a=R'-r")-a'.

Vuureisas, uto b=R—-r,ab'=R'—r’, 10

ba=b'a’".

W3 sTOr0 BBIpaXKEHHS BHIIHO, YTO TaK KaK IO JCHCTBHEM JABJICHHUS yBEITUYHNBACTCS
mamast ock Db, Tto b<Db', a, cmemomarenpHo, @ >a' — 310 3HaumT, uro TpyOKa Oymer
pacKpyuuBaThCs, a IE€PBOHAYANBHBIM Yrol o« — yMeHblIaTbcd. PackpydunBaHue TpyOKH
BbI3BIBaeT mepemenieHne Tsaru 10, KOTopas moBopadyMBaeT 3yO0uaThlii CEKTOP M TPYOKY, Ha OCH
KOTOpOM HacakeHa cTpeinka. MaxkcumanbHbl xon crpenku 270°C mpu yrie packpydyuBaHUs
A .

AHaIUTHYECKOE BBIPAKEHUE YIJIa paCKpyUYuBaHUS A MOXHO OIPENENIUTh TaK:

Bwmecto b', 3ammmem b + Ab u Bmecto o' 3anumem, o — Aa, Torna:

ba=((b+Ab) - (a-Aa),

OTKyJa

Ab

Ao=——-a
b+ Ab



M3 moayueHHOrO BBIPAKCHUSI BUAHO, YTO Aq Oyaer Tem Ooiblie, YeM MEHbIe b u
OonblIe o .

[Ipenen u3mepeHus MaHOMETpa, €ro pasmep, Gopma cedyeHus U BHIOOP Marepuana Jajs
U3rOTOBJICHUs TPYOUaTON MHPYKUHBI 3aBHCAT OT Ipenena IMponopHuoHaabHOCTH. [Ipenenom
NPONOPLIMOHATFHOCTH HA3bIBACTCS TPEAEIbHOE 3HAUCHHE JaBJICHHs, HE BBI3BIBAIOIIETO
0CTaTOYHOH JleopMaliuu NPy>KUHBI.

Jlnst yBenMUueHHsT HAJAECKHOCTH MAaHOMETPAa BEPXHHM IMpenesl M3MEpEeHUs] BBIOMpaeTCs C
JIBOMHBIM 3aI1aCOM.

TpyOuareie TpyXHHBI Ha MaJble IaBJICHHUS HM3TOTABIMBAIOT M3 JIATYHH C TOJIIMHOM
creHku 0.3-0.5 mm. [l m3aMepeHus: BBICOKMX JABJICHUN NPUMEHSIOTCS CTajbHbIE TpyOuaThle
NPYKUHBI WIN TPY>KUHBI, H3TOTOBJICHHBIEC U3 TBEPABIX CIUIABOB.

ITpOMBIIIICHHOCTBIO BBINTYCKAaOTCA 00pa3lioBble W paboune MaHOMETphbl ¢ TpyO4aroii
npyxuHoid. CormacHo ['OCT 6521-60 o00pa3moBble MaHOMETPHI BBIMYCKAIOTCS KJIACCOM
tounoctH 0.16; 0.25; 0.4.

st pabounx manomeTpoB cornacHo [ OCT 8625-65 ycraHoBneHs! Kinaccel ToUHOCTH 0.5;
1;1.5,2.5u4.

[TpuHIMNIHaTBHAS CXeMa TPY30IOPITHEBOIO0 MAaHOMETpaA IMOKa3aHa Ha PUCYHKE 3.

I'pyzonopiiHeBoi MaHOMETP COCTOUT U3 I'PY30BOil U3MEPUTEIBHOM T0JIOBKU 1, HMeroIen
B LICHTPAJIbHOW YaCTH LUWIMHAPUYECKHN MOJMPOBAHHBINA KaHal. B KaHane HaXOQUTCS NOPIIEHb
2, Ha KOHIIE KOTOPOTO HAaXOIHUTCs Tapenka. Ha Tapenky ykiaabIBaroTCs KaauOpOBaHHBIC TPY3bI
3. Kanan xomoHku 1 coequHEH ¢ THIPONPECCOM U CO IUTYLEpaMH, CIyKalluMH IS
NPUCOETMHEHUS MmoBepsieMoro 16 u obpasnoBoro 5 MmanomeTpoB. KaHaiibl KOJIOHKH M IITYLEPOB
WMEIOT UroJibyareie BeHTuiau 4, 6 u 15.

I'uaponpecc cOCTOUT W3 MWIMHAPA, BHYTPH KOTOPOT'O HAXOAUTCS MOPIUICHb C KOYKaHBIM
yninotHeHueM. [lopiiens kpenures K uepBsky 12, cHapyu KOTOpOro MpUKperieH MaxoBuk 11.
[Ipu BpameHnn MaxoBUKa IMOPLICHb EPEMENIACTCS M0 HWIHHAPY.

Jis  co3maHus  OPEIBapUTENBHOIO  JABJIEHUS B  HEKOTOPHIX IPY30IMOPIIHEBBIX
MaHOMETpax NPeAYCMOTPEeH pydHoil HaHoc 8. BeHTmieM 7 pydHOW HACOC OTKIIOYAETCS OT
CHCTEMBI.
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Pucynok 3 — Cxema rpy30nopiHeBoro MaHOMETpa



Bcesi cucteMa rpy30nopiiHEBBIX MaHOMETPOB € TpeAeraMu u3MepeHuss no 6 Mlla
3arMojHsACTCS TPaHC(OPMATOPHBIM MacjioM, a ¢ npenenamud wusMmepeHus g0 250Mlla -

KacTOpoOBbIM MaciioM. Macno 3anmuBaerca B 0auok 9. Ilpu pabore 6adok OTKIO4YaeTcs OT
CHCTEMBI UTOJIbYATHIM BeHTHIIEM 14,

[lpuHuMn neicTBUS TPy30HOPIIHEBOIO MAaHOMETpa OCHOBAaH HAa YpaBHOBEIIWBAHUU
U3MepsieMoro JnaBieHus P, medcTByromero Ha CBOOOAHO MEPEMEHIAIONINICS B IMIIMHIPE
nopiteHs 2 cuiiord G, co3maBaeMoi KalMOpOBaHHBIMU TPy3aMu 3.

pC
S

rae P —u3mepseMoe naBlieHUE;

G — Bec KaTMOPOBAHHBIX TPY30B M MOPILIHS C TAPEIKOU;

S — paboyas mIomaab MOPIIHS 2.

I'py3onopiiHeBbie MaHOMETPHI OTHOCSTCA K YHUCIy Haumboyiee TOYHBIX MPUOOPOB U
IPUMEHSIOTCS U1 T'PaJlyMpOBKHU U IOBEPKU 00Pa3LOBbIX U pab0YUX MaHOMETPOB.

3 Anmaparypa, 06opy/0BaHie H MaTepUaJIbI

Jlnst mpoBeieHust 1a00paTOpHOIl pabOThI UCIIOJIB3YETCs Clenyolee 000pyA0BaHHE:

1. I'py3onopiHeBoii MaHOMETP

2. KanubpoBanusie rpy3bl

4 MeToanka v NOPS/I0K BbINIOJTHEHUsI pa00ThI

4.1 Tlops oK rpagyupOBKU U MOBEPKU I'PY30MOPIIHEBOrO MaHOMETpa

1. Ilepen rpanyupoBKOH MaHOMETpa €ro IOJBEPrai0T BHELIHEMY OCMOTpPY. MaHomeTp
CUMTAETCs HEUCIIPABHBIM U T'paJlyMpOBKE HE MOJICKUT, €CIM IIPU OCMOTpe OyaeT oOHapykeHa
M3HOILIEHHOCTH Pe3b0bl MITyLEepa, prkaBunHa, pazdouroe creki 2. [Ipu momomm raeuHpIx KIrouei
YCTAQHABJIMBAIOT Ha TIPY30HOPIIHEBOM MaHOMETpe 0oOpa3loBbli 5 u paboumii 16 mMaHOMETpBHI.
[Tpu 3TOM HX IIKaJIbl JOJKHBI OBITH OOPAILEHBI K UCIIOJHUTENO paOOTHL.

3. IlpoepsitoT Hanuuue Macia B 6auke 9. IIpu He0OXOIMMOCTH Maciio JOOaBIISAIOT.

4. OtkpeiBaroT BeHTIUIIN 14, 6 1 15.

5. 3amoyHAIT MaHOMETPHUECKYIO CHCTEMY MaciioM, INepeMelnas nopiieHb 13 BIpaBo
BpanieHuem maxosuka 11. [Tocre 3amoiHeHHs] CUCTEMBI MAacliOM BEHTUIIb 14 3aKphIBAtOT.

6. CHUMAIOT KpBILIKY C TpalyupyeMoro rnpuoopa, npeiBapuTeIbHO BBIBEPHYB KpeIIsiue
BUHTH. B TOM ciydae, korja CTEKJIO KpPENUTCS 3aKUMHBIM KOJIbLOM, YIAJISIOT KOJBLO U
CHUMAIOT CTEKJIO.

7. Ilpu nomotu cTpyOLUHBI YAAISIOT CTPEJIKY, a 3aT€M CHUMAOT IIKaITy.

8. TIpou3BOAAT BHEIMIHUN OCMOTpP TpyO4aToil MpyXHHbBI U HEepeaTOYHOIO0 MeXaHU3Ma,
BBISICHSISAI, HET JIM TEPeJIOMOB M BMSTHH Ha YIpYyroid TpyOke 3, HE BOTHYTHI JIM JAETaIH
NepeaTOYHOr0 MEXaHU3Ma, B XOPOIIIEM JIU COCTOSIHUU YIPYTUI BOJIOCOK, TPUOKa, CEKTOp U T.JI.

9. YcranasnuBatot Tary 10 B cpeiHelt yacT mpope3n XBOCTOBHKA 3y04aToro ceKTopa.

10. VYcraHaBnMBarOT BCIIOMOTATENbHYIO PETYJIHPOBOYHYIO IIKaJIy W IPUCTYHNAOT K
rpagyupoBKe MaHOMETpA.

11. TI'pagyupoBka 1O TOKa3aHUSIM  OOpa3lOBOr0  MPYKUHHOIO  MaHOMETpa
OCYIIECTBIISIETCS B CIIEYIOIIEN MOCIeA0BaTeIbHOCTH.

12. OTKiII04alOT MU3MEPUTENbHYIO0 KOJOHKY 1 (pucyHOK 3) M py4HOHl HaHOC 8, 3aKpbIB
BenTuiu 4, 7.

13. TIpoBepsitoT yron mexay Tsaroit 10 1 XBocToBUKOM 3yOuaToro cextopa 8 (pUCyHOK 1),

KOTOPBIN JOJIKEeH cocTaBisaTh 90°.

IIpoBepky yrma Beayr mo 50% oTMmeTke, Ais Yero BpalleHueM MaxoBuka 11
YCTaHABIIMBAIOT CTPENKY 00pa3l0OBOr0 MaHOMETpa S5 MPOTHB OTMETKH, COOTBETCTBYIoLIEH 50%
HOMMHAJIBHOTO 3HAUEHUS LKAl TPAAyHPyEMOIO0 MAHOMETPA U YIIIOMEPOM IPOBEPSIOT YTrOJl.
[Tpu He0OXOIMMOCTH PETYIUPOBKH yriia OCBOOOKIAIOT BUHTHI O (PUCYHOK 1) U MOBOpayMBaIOT
nepeaaToOuHbId MeXaHU3M 10 He00X0AUMOro nojioxkeHus. Ilocie yero BUHTHI S 3aKperIsioT.



14. YcraHaBIuBalOT CTPENKY 00pa3loBOro MaHOMETpa Ha OTMETKY, COOTBETCTBYIOILYIO
10% HOMHMHaANBHOrO 3HAYEHUs WIKAIBI rpagyupyeMoro maHomerpa. CTpesKy rpaayupyemMoro
MaHOMETpa 3aKPEIUISIIOT Ha OCH TPUOKHU, MPOTUB COOTBETCTBYIOIIECH OTMETKH IIKAJIBI.

15. YcranaBnuBaroT cTpenky oOpa3loBOro MaHOMETpPa HAa OTMETKY, COOTBETCTBYIOLIYIO
HOMMHAJIbHOMY 3HAu€HUIO Tpaayupyemoro maHomerpa. CTpenka rpaayupyeMoro MaHOMETpa
JOJI’KHA YCTaHOBUTHCS MPOTHUB BEPXHEH OTMETKH IIKaJbl. B MPOTUBHOM cilyyae HUKHUN KOHEIl
tarn 10 mepememiaroT Mo Mpope3u CEeKTopa 8 HACTONBKO, YTOOBI CTpElKa pPeryiupyeMoro
MaHOMETpa YCTaHOBUJIACH MPOTHUB BEPXHE OTMETKHU.

IIpumeuanue: Tlpu BBITOTHEHUN 3TOU OmNepanyi HEOOXOAUMO JIEBOI PYKOW MoAaepKaTh
XBOCTOBUK CEKTOpa M MOMHUTb, YTO €CJIU CTPEJIKa HE JOXOJUT JO BEpPXHEH OTMETKHU IIKaJbl,
TATY IEPEMELIAIOT B CTOPOHY OCHU BPALLEHUS CEKTOpA (YBEIMUUBAIOT pa3Max CTPEIIKH).

16. Onepanuu nim. 3 ¥ 4 TOBTOPSIIOT A0 COBNAJCHUS CTPEJIKUA PETYIMPYEMOTr0 MaHOMETpa
Ha HIKHEN U BEpXHEH OTMETKaX LIKajbl B IPEEIax MOJOBUHBI JOIMYCTUMOM OIPEIHOCTH.

17. CHUMAIOT peryJMpOBOYHYIO IIKAIY W YCTaHaBIMBAarOT nudepOnaT u cTpenky. 18.
[Tpon3BOIAT OBEPKY BCEX OIMU(PPOBAHHBIX TOYEK IIKajbl pabodero manomerpa. [Ipu mosepke
BpailleHueM MaxoBuka 11 ycTaHaBIMBAaIOT CTpENKY MOBEPSEMOr0 MaHOMETpPa TOYHO MPOTHB
MOBEpEMOIl OTMETKM M 3alUCBIBAIOT I[I0Ka3aHHUd o0OpaslnoBoro MaHomerpa. IlloBepky
MIPOU3BOJIAT MPHU IPSIMOM U OOPaTHOM XOJI1aX.

Pe3ynbrar noBepku 3aHOCAT B IPOTOKOJ pabOTHI.

[Ipu perynupoBke MaHOMETpa MO KaIMOPOBAHHBIM Ipy3aM BKJIIOYAIOT U3MEPUTEIbHYIO
KOJIOHKY 1 1 py4uHOI1 HaHOC, OTKpBIB BEHTWIU 4 1 /. I'pagyrpoBKa MaHOMETpaA BEETCS B TOW e
MOCIIEAOBATENbHOCTH, YTO U IPU TPaayHpOBKE MO 00pa3loBOMY MHPYKHHHOMY MaHOMETPY.
Pasnuna 3aximouaeTcss TOJBKO B TOM, YTO KOHTPOJIBHBIMH 3HAUEHUSMHU JUISl PETYIUPYEMOTO
MaHOMeETpa SIBJISETCS BEC KaJTuOpPOBAaHHBIX TPY30B, YKA3aHHBIN Ha Ipy3ax B €AMHHIIAX JABJICHUS.
['pagyupoBka IpH B3BELIEHHOM COCTOSIHUM IOPIIHS B Ipenenax pabodyero xoja U IpU €ro
BpaieHnr. OObIYHO HOOUBAIOTCS MOTPYXKEeHUs MOpIHs oT 1/2 mo 2/3 cBoeil nHBL YTioBas
CKOpOCTh BpamieHus A0okHa coctaBiiath oT 30 1o 120 06/ mun B 3aBUCUMOCTH OT Harpys3ku
(uem Oosblile Harpy3Ka, TEM MEHbIIIE CKOPOCTh BpallleHus1). BpaiieHue co3aatoT oT pyKH.

S Copepxanune ordera, popmMa M npasuia opopmieHus oT4YeTa MO Ja0OpPaTOPHOI

pabote
Tabnuma 1-XapaktepucTuku moepsieMoro u 00pa3oBOro MaHOMETPOB

[Tpubopsl, npumMeHsieMble

Tun | ITpenenst uamepenus | Knace Tounoctu
npu pabore

IToBepsieMbIil MAHOMETP
O0pa310BbIif MAHOMETP
Tabnuia 2-Pe3ynbThl MOBEPKH MaHOMETPA

[Toepsiemble ormetku | [Tokasanus 06pasioBoro AOCOII0THAs TOTPENTHOCTh
rpaynpyeMoro MaHomertpa, P, rpajynpyeMoro MaHoMeTpa
MaHomeTpa, P, Tpsivoit xon | O6patusiii xox | [psimoii xox | OGpaTHEI X0x

MakcuManbHas MPUBCACHHAA IMOrPCITHOCTH MOBEPACMOTO MAHOMETpPA:

P,—P
§=—1—""°.100%.

0
6 Bomnpocsl A5 321U THI pa60ThI
1 Kakue pazHOBUIHOCTH TpyOUaThIX MPYKUH U3BECTHBI
2. Ha uém ocHOBaH MpUHIMII AEHCTBUS IPY30IIOPIIHEBOIO MAHOMETpA
3 HazoBuTe Ki1acchl TOUHOCTH paboYMX U 00pa3OBBIX MAHOMETPOB
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1. O01mme M0JI0KEeHHU S

CamocrosarenbHass paboTa - IUlaHuUpyeMas YydeOHas, y4eOHO-HCClieZoBaTeNbCKasl,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHAEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpernojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YacCTUYHOM HEMOCPEICTBEHHOM Y4YaCTUHU MpernojaBarers,
OCTaBJISIONIEM BEIYIIYIO POJIb 32 PadOTOM CTYACHTOB).

CamocrostensHas padota cryaeHToB (CPC) B BY3e sBnsercs BaXHBIM BHAOM y4eOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocTosrenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUYECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETLHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— (¢opmMupoBaHHEe U YCBOCHHE COJEp)KaHHA KOHCIEKTa JIeKIUH Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIOYas  WHGPOPMALUOHHBIC
00pasoBarenbHbIC PECYPCHI (AIEKTPOHHBIC YUSOHUKH, dJIEKTPOHHBIC OMOIMOTEKH | JIp.);

— HanucaHue JOKJIa/I0B;

— IOJrOTOBKA K CEMHHApaM, MPAKTHUECKUM U J1a00paTOpHbIM paboTam, ux opopmiieHHE;

— COCTaBJIeHUE AaHHOTHUPOBAHHOTO CIHCKAa CTAaTell M3 COOTBETCTBYIOUIUX >KYPHAJIOB IO
OTpacJisiM 3HaHHM (IIeIarorH4eCcKuX, IICUXOJIOTMYECKUX, METOIMYECKUX U JIP.);

— BBITIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX pabOT, MPOCKTHAS ACATEIBHOCTD;

— THOJTrOTOBKA MPAKTUYECKUX Pa3pabOTOK U PEKOMEHIAIMH MO PEIIeHUI0 MPOOIeMHOM
CUTYalluu;

— BBINOJHEHUE JOMAIIHUX 3a/laHUi B BUAC PEIICHUS OTICIBbHBIX 3a7ad, MPOBEICHHS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJIbHBIX pabOT MO OTIEIbHBIM
paszaenam colepKaHus JUCIUTUIHH U T.J.;

— KOMIBIOTEPHBIA TEKYIIUH CAMOKOHTPOJIb U KOHTPOJIb YCIIEBA€MOCTH Ha 0aze
AMEKTPOHHBIX O0YYAIOIINX U aTTECTYIOIIUX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (IPOEKTOB) B paMKaX JUCLMILINH;

—BBITIOJTHEHUE BBITYCKHOM KBAIH(PUKAIIMOHHON pabOThI U Ap.

Metoarka opraHu3ali CaMOCTOSTENIbHON pabOThl CTYJEHTOB 3aBHCHUT OT CTPYKTYpHI,
XapakTepa U OCOOEHHOCTEW HM3y4aeMOW IMCUIMIUIMHBL, 00bEMa YacoB Ha €€ M3Yy4eHHUe, BUA
3aJaHUi 711 CaMOCTOSTENIbHOM PabOThl CTYIEHTOB, MHIAMBHYalbHBIX KaueCTB CTYJEHTOB U
YCJIOBHM Y4eOHOU MeATETLHOCTH.

IIponiecc opraHu3alMu CaMOCTOSTENbHOW pabOThl CTYIEHTOB BKJIKOYaeT B cels
CJICIYIOIIHE ITAITBI:

® [I0/IFOTOBUTENBHBIN (OmNpesaeseHne Lenel, COCTaBIeHUWE MPOrpamMMbl, IOJTrOTOBKA
METOJIMYECKOro 0becredeH s, MoAroTOBKa 000pyJ0BaHHUS);

® OCHOBHOM (peayn3anusi MpOrpaMMBbl, UCIOJIb30BaHUE NTPHEMOB MOUCKA MH(OpPMAIIHH,
YCBOGHHsSI, TepepadOTKH, TNPUMEHEHUs, Tepefadyd 3HaHWH, (UKCHpOBaHHE pPE3yIbTATOB,
caMOOpraHu3alys rnpouecca paboThl);

® 3aKITIOYUTENHHBIN (OIEHKa 3HAYMMOCTH M aHAJU3 Pe3yJbTaTOB, HX CHCTEMaTH3AIIHs,
olleHKa 3((EeKTUBHOCTH MpPOrpaMMbl M TPUEMOB paboOThl, BBIBOABI O HAaNpaBJIEHUIX
ONTUMM3ALMH TPYQ).

CamocrosarenbHas pabota mo aucuuiuinHe «OCHOBBI METPOJIOTMH, CTaHIAPTU3ALUH U
KOHTPOJISI KadyecTBa B CTPOWTENBCTBE » HamlpaBieHa Ha (OPMHPOBAHUE CIEAYIONIMX
KOMITeTEHIHIA:

Koz, popmynrpoBka Kona, popmynupoBka HUHIAUKATOpA IInanupyemMblie pe3yabTaThl
KOMIIETEHIIUU 00y4eHMS TI0 TUCITUTUTHHE
(MomyIt0), XapakTepU3yIOIIHe
aTaIbl (POPMHUPOBAHUS
KOMIIETEHIINI, THANKATOPOB

OIIK-7 Crocoben | U/1-1 OIIK-7 [Ipumenser | 3HaTb: HOPMaTUBHO-IIPABOBbBIE U
HCTIOJTF30BaTh Y | HOPMAaTUBHO-TIPABOBBIC Y | HOPMATHBHO-TEXHUYECKHE




COBEPIICHCTBOBATH
MIPUMEHSIEMbIE
CHCTEMBI
MCHEDKMCHTA
KadecTBa B
MPOU3BOJICTBEHHOM
Nopa3/IeICHUH c
MIPUMEHEHUEM
pa3IMYHBIX ~ METOAOB
U3MEpPEHUs, KOHTPOJIA
W TUAarHOCTHKH

HOPMAaTHUBHO-TEXHUYECKHE
JIOKYMEHTBI, pErjJaMeHTHPYOINe
TpeOoBaHUS K KAaueCTBY
OPOAYKIMM U MPOLENYpy €ro
OILICHKH

JIOKYMEHTBI, pErJaMEeHTUPYIOIINE
TpeGOBaHUS K KauecTBY
NPOAYKIIMK H TPOIEIYpPY €ro
OLICHKHU

YMeTh: NpUMEHSITh HOPMATHBHO-
IIPaBOBBIE u HOPMAaTHUBHO-
TEXHUYECKHE JIOKYMEHTHI,
perIaMeHTHPYIOIINUE TPeOOBAHUS
K Ka4yecTBY TMPOJYKIHU |
IPOIEIyPY €ro OI[CHKH.

Baapers: HOPMAaTHUBHO-
IIPaBOBBIE u HOPMAaTUBHO-
TEXHUYECKUE JOKYMEHTHI,

perIaMeHTHPYIOIINUE TPeOOBaHUS
K Ka4yecTBY MPOJYKIHU |
IPOIETyPY €ro OICHKH.

NJ-2 OIIK-7 Oo6ecrneunBacT | 3HATH: JNOKYMEHTaJIbHbIN
JIOKYMEHTaIbHBII KOHTPOJIb | KOHTPOJIb KayecTBa
KayecTBa MaTepUaTbHBIX | MaTepUATbHBIX PECYpPCOB
pecypcoB YmMmern: MIPUMEHSTh
JIOKYMEHTaTbHBIN KOHTPOJIb
KayecTBa MaTepHaTbHBIX
pecypcoB
Baagern: 3HAHUSIMH
JIOKYMEHTaIbHOTO KOHTPOJIA
KayecTBa MaTepUaTbHBIX
pecypcoB
N-3 OIIK-7 Ilpumensier MmeToabl | 3HaTB: METOABI M OILICHKY
U OLEHKY  METPOJOTHYECKUX | METPOJIOTHUYECKUX
XapaKTEePUCTHK CpelCTBa | XapaKTEPUCTHUK cpencTBa

U3MepEeHUs (MCTIBITAaHUS)

U3MepeHUs (MCTIBITaHUS)

YMerb: NpPUMEHATH METOIbl H
OLIEHKY METPOJIOTHUECKHUX
XapaKTEPUCTHK cpexacTsa
U3MepeHUs (MCTIBITaHUS)
Baaners: CTIOCOOHOCTBIO
OIICHMBATh METOABl M OIICHKY
METPOJIOTHYECKUX
XapaKTePUCTHUK
M3MepeHus (MCTIbITaHUs])

CpeacTBa

NJ1-4.011K-7
MOTPEITHOCTH HU3MEpCHUS,
IpOBE/ICHUE MTOBEPKH u
KaJIMOPOBKH CPEACTBA U3MEPEHUS

Orne”uBaer

3HaTh: HOTPEIIHOCTH
U3MEpEeHUs, IPOBEICHUE TOBEPKHU
" KaJTMOpOBKU CpeacTBa
H3MEpEHMUS;

YMeTh: OLIEHUBATH NTOTPEMIHOCTH
U3MEpEeHUs, TPOBEICHUE TOBEPKHU

" KaJTMOpOBKU CpeacTBa
H3MEpEHMUS;

Baagers: CIIOCOOHOCTBIO
OILICHUBATh MOTPELIHOCTH

U3MEpEHUS, IPOBEIEHUE TTOBEPKU
5! KaJTMOpOBKHU CpeJicTBa




W3MEPEHUS;

WJI-5.0I1K-7 OuenuBaer | 3HATD: COOTBETCTBHUSA
COOTBETCTBUS napaMeTpoB | mapaMeTpoB MPOIYKIIUH
MPOTYKLIUH TpeOOBaHUAM | TPEOOBAHUSAM HOPMAaTHUBHO-
HOPMAaTUBHO-TEXHUYECKUX TEXHUUYECKUX JIOKYMEHTOB;
JIOKYMEHTOB Ymern: OLICHUBATH
COOTBETCTBUS rapameTpoB
HIPOAYKIIMH TpeGOBaHUSM
HOPMAaTUBHO-TEXHHUUECKUX
JIOKYMEHTOB;
Baapners: CHOCOOHOCTBIO
OLICHUBATh COOTBETCTBUS
apaMeTpoB MPOIYKIIUH
TpeOOBaHUSAM HOpPMaTUBHO-
TEXHUYECKUX JIOKYMEHTOB;
N1-6.0I1K-7 Ob6ecnieunBaer | 3HATH: MOJATOTOBKY u
MOATOTOBKY M odopmiieHue | obopMiIeHHE  JTOKyMEHTa  JUIs
JOKYMEHTa ISt KOHTPOJISl | KOHTPOJIS Ka4yecTBa U
KayecTBa M cepTU(UKALUU | CePTUPHUKAIIY IPOTYKIUY;
POAYKIIH YMers: obecrieunBaTh
MOATOTOBKY U odopMIIeHHE
JOKYMEHTa TUIst KOHTPOJIS
KauecTBa W cepTudukanuu
IIPOJLYKLIHH;
Baaners: CHOCOOHOCTBIO
obOecrieunBaTh  IMOATOTOBKY H
opopmiIeHHE  JOKYMEHTa  JUIs
KOHTPOJIS Ka4yecTBa U

CepTI/I(l)I/IKaLII/II/I IMPOAYKIIUU;

NJ-7.0IIK-7 ®opmupyer miaH
MEpONpUATHA MO 0OECIEeYeHUIO
Ka4ecTBa MPOTyKIINU

3HaTBh: IUIAH MEPONpPUITHH IO

00€eCIIEYEHHTO KayecTBa
IPOTYKIIHH;
YMmerb:  (dopmMupoBaTh  IUIaH

MEPOTIPUATHA TI0 O00ECTIEYCHHIO
KauecTBa MPOAYKIIHNH;
Baagers: CIIOCOOHOCTBIO
dbopMupoBaTh T1aH
MEPOTPUATHA TI0 00ECTIEYSHHIO
KaueCTBA MPOAYKIINH;

N-8.0IIK-7 CocraBnser
JIOKAJIbHBIN HOPMAaTHUBHO-
METOTUYECKUI JTOKYMEHT
MIPOU3BOACTBEHHOI'O

Mopa3IeICHUs o
(GYHKIIMOHUPOBAHUIO CHCTEMBI

MCHCIP)KMCHTa Ka4yceCTBa

3HaTh: JOKAIBHBIM HOPMAaTUBHO-

METOIMYCSCKHI JOKYMEHT
HpOI/ISBO,)ICTBeHHOFO
MoApa3aeseHus §(0)
(GYHKIMOHUPOBAHUIO  CHCTEMBI
MEHEe)KMEHTa KauecTBa;

YMeTb: COCTaBIITH JOKAJIBHBIN
HOPMaTHUBHO-METOINYECKUIA
}IOKYMCHT HpOI/ISBOJICTBeHHOFO
NoApa3aeseHus §(0)
(GYHKIIMOHUPOBAHUIO  CHCTEMBI

MeHEKMEHTA KaUeCTBa;
Baagern: CIIOCOOHOCTBIO




COCTaBJIATh JIOKaJIbHBIN
HOPMAaTUBHO-METOANYECKHUI
JIOKYMEHT  TIPOHU3BOJICTBEHHOIO
MOJpa3IeICHUS 1o
(GYHKIIMOHUPOBAHUIO  CHCTEMBI
MCHEDKMCHTA KaueCTBa;

2. Ilean W 32124 CAMOCTOSITEILHON PadoThI

Benymas nens opranuzanuu u ocymectBienus CPC coBmamaer ¢ ueibio oOyueHUs
cryneHta — (opmupoBanue Habopa OOIMEHAYYHBIX, NPO(ECCHOHATBHBIX U CHEIHATBHBIX
KOMITETeHIIMH Oyaymiero 6akanaBpa o HampasieHuro noarotroBku 08.03.01 CtpouTenscTBo.

[Tpu opranuzamuu CPC BaXHBIM 1 HEOOXOUMBIM YCIOBHEM CTAHOBSITCS (DOPMHUPOBAHHE
YMEHHsI CaMOCTOSITENIbHOM paboThl Al MPUOOPETeHHs 3HAHHM, HABBIKOB U BO3MOXKHOCTHU
OpraHu3aIy y9eOHOW M Hay4YHOU JesTeNbHOCTH. L{enbo caMoCTOATeNhbHON paOOThI CTYICHTOB
ABIIIETCS OBJaJieHue (yHAaMEHTaIbHBIMU 3HAHUSAMH, NPO(ECCHOHANBHBIMU YMEHUSIMU U
HABBIKAMHU  JICATEIPHOCTH 1O TPOPWI0, ONBITOM TBOPYECKOHW, HCCIIEI0BATEIHLCKON
JESITEIbHOCTH. CamocTtosiTenbHas ~ paboTa  CTYAEHTOB CHOCOOCTBYET  Pa3BUTHUIO
CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH U OPTraHW30BaHHOCTH, TBOPUYECKOTO MOAXO0a K PEIICHUIO
po6sieM yueOHOro U mpodeCCHOHATBHOTO YPOBHSI.

3amgauamu CPC sBasitoTcs:

— cuUCTeMaTH3alusi M  3aKpeljieHue IOJIYYeHHBIX TEOPETHUECKUX 3HaHUM U
MPAKTUYECKUX YMEHUH CTYICHTOB;

— yrayOJieHHe U pacluIMpeHrue TEOPETUUECKUX 3HAHMIA;

— ¢opMHpOBaHHE YMEHUM HCIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CTeHaIbHYI0 JTUTEPaTypy;

— pa3BHUTHE TO3HABATCILHBIX CIOCOOHOCTEH M AKTUBHOCTH CTYJICHTOB: TBOPYECKOMH
WHUIMATUBBI, CAMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

— (opmupoBaHUE CaMOCTOSATEIHPHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIn3aluu;

— Ppa3BUTHE UCCIIEIOBATEIbCKUX YMEHUI;

— UCIOJIb30BaHHE MaTepuaya, COOPAaHHOTO M IMOJYYEHHOTO B XOJI€ CaMOCTOSITENbHBIX
3aHATHIA Ha CEMHUHApax, Ha MPAKTUYCCKUX U JIA0OPATOPHBIX 3aHATHUAX, MPU HAMHCAHUN
KYPCOBBIX U BBIIYCKHON KBadHU(pUKAIMOHHONW paboT, ans 3(PGEeKTUBHON MOATOTOBKH K
WTOTOBBIM 3aU€TaM U HK3aMEHaM.

3. TexHosoruyeckas KapTa caMOCTOATEIbHOI padoThl CTyAeHTA

Konawr O0BEM YacoB, B TOM YHUCIIE
eanmn3ye
P Y KonTakTH
MBIX Cpenctsa u
Bun nesarensHoCTH ast pabota
KOMITETE TEXHOJIOTHH
S CTYJACHTOB — CPC C Bcero
’ mperojaBa
WHIKAT
TeIeM
opa(oB)
7 cemectp
OIK-7 | loaroToska k CobecenoBanue 9 1 10
(MJ1-3 PAKTUYECKUM paboTam
p— [oxroroexka k CobecenoBanue 9 1 10
VJ1-4 J1a00paTOpHBIM paboTam
onk.7, | [HOATOTOBKa K CobecenoBanne | g 1 10
WJI-5 | JICKIMOHHBIM 3aHATHSAM
p— ITonroroBka nokiana Hoxman 54 06 6




WJ1-6

OIIK-7)

Hroro 3a 7 cemectp 32,4 3,6 36
Hroro

4. Tlopsaok BbINOJHEHHUS CAMOCTOSATEIbHOH PadoThI CTYAEHTOM

4.1. Memoouueckue ykasanus no pabome ¢ y4eOHOU 1umepamypou

[Tpu pabote ¢ KHUroW HEOOXOTUMO MOAOOpaTh JINTEPATYpy, HAYUUThCS MPABUIBHO €€
YUTaTh, BeCTH 3amucu. [l moadopa aurepaTypsl B OMOIMOTEKE UCTIOIB3YIOTCS anaBUTHBIN U
CHCTEMaTUYECKUI KaTaJlOlU.

Ba)xHo MOMHUTH, YTO palMOHANbHbIE HABBIKM PabOThl C KHUIOM - 3TO Bcerjaa OoJbIas
HSKOHOMHS BPEMEHU U CHUIL.

[IpaBuibHbIE  TONO0OP Y4YEOHMKOB PEKOMEHAYETCS MpernojaBaTeiieM, YHTAIOIIUM
JEeKIHMOHHBIN Kypc. HeoOxoaumasi nmutepaTypa MOXKET OBITh TAaKXKe YKa3aHa B METOAMYECKHX
pa3paboTKax 10 JaHHOMY KypcCy.

N3yuast matepuan no yueOHUKY, ClIeAyeT NEPEXOJUTh K CIEAYIOLIEMY BOIPOCY TOJIBKO
nociie TPaBUIBHOTO YSACHEHHUS MpPEIbIIyIIero, OMHUChIBas Ha Oymare Bce BBIKIAAKUH U
BBIYHCIICHUS] (B TOM YHUCJIE T€, KOTOpPhIE B yUYEOHUKE OIYIICHbl WIM Ha JIGKIUW JaHbl IS
CaMOCTOSITENILHOTO BBIBOJIA).

[Ipu u3yueHuu 0001 AUCUUIUIMHBI OOJIBIIYIO U BaXKHYIO POJIb UTPAET CaMOCTOSITENbHAS
WHAMBHUAYyallbHAs padoTa.

Ocoboe BHHMaHHE CcJenyeT OOpaTUTh Ha OIpeIelieHHEe OCHOBHBIX IOHATHH Kypca.
CryneHT JoJbKeH MoApoOHO pa3duparh MPUMEPHI, KOTOPHIE MOSCHSIOT TaKUE OMpPENCIICHUs, U
YMETh CTPOUTh AHAJIOTUYHBIE MPUMEPBI CcamMoCToATeNbHO. HyXHO m00MBaThbCS TOYHOTO
NpEJCTaBICHUsT O TOM, YTO u3ydaeuib. [lole3HO COCTaBNsATH OMOpPHBIE KOHCIHEKTHL. [Ipu
M3y4EeHUU MaTepHayia Mo y4eOHUKY MOJIE3HO B TETpajau (Ha CHEIHAJIbHO OTBEIACHHBIX IMOJISIX)
JOTIOHSTh KOHCIIEKT JIeKIuil. TaMm jke ciemayeT OoTMe4aTb BOIPOCHI, BBIAEICHHBIE CTYICHTOM
JUIsL KOHCYJIbTAllMU C IIPENOJaBaTEIIEM.

BbIBOIBI, TTONTyYEHHBIE B pe3y/bTaTe U3YUYEHMs, PEKOMEHIYETCSI B KOHCIIEKTE BBIIEISATH,
yTOOBI OHM MPHU NIEPEUUTHIBAHUM 3ATTUCEH JTYUIIIe 3aTTOMUHAIKCH.

OnpIT NMOKa3bIBAET, YTO MHOTUM CTYAEHTaM IIOMOTA€T COCTaBJICHHE JIUCTAa OIMOPHBIX
CUTHAJIOB, COJIEpIKaIller0 BaKHEHIINe 1 Haubosee 4acTo ynorpedisiemble GOpMYJibl U MOHSATHUS.
Takoil TUCT MOMoOraer 3amoMHUTH (POPMYJIbI, OCHOBHBIC MOJIOKEHUS JIKIIMH, a TaKKe MOXKET
CITYXKUTb MTOCTOSIHHBIM CIIPABOYHUKOM JUISI CTYACHTA.

UteHne Hay4HOro TEKCTa SIBISIETCSA YacThIO MO3HABATENbHOM AesTenbHOCTU. Ee nenp —
W3BJICUCHHE U3 TEKCTAa HEOOXoauMoi nHpopmaruu. OT TOTO Ha CKOJIBKO OCO3HAHHA YU TAIOITUM
coOCTBEHHAasi BHYTPEHHsS YCTaHOBKA MpU OOpaIllleHUH K MEeYaTHOMY CIIOBY (HAlTH HY>KHBIE
CBEJICHMSI, YCBOUTh MH(GOPMAIMIO MOJHOCTHIO MM YAaCTHUYHO, KPUTHYECKH MPOAHAIM3UPOBATH
MaTepuai U T.I.) BO MHOTOM 3aBUCHUT 3()()EKTUBHOCTh OCYILIECTBISEMOTO JEHCTBUS.

Boiaensitotr uemuipe ocrhosnbie ycmano6Ku 6 YmeHuu Hay4Ho20 MeKcmad:

MH(OPMAIIMOHHO-TIOMCKOBBIH (3a/1a4a — HATH, BELICTUTH UICKOMYIO HH(OPMAIIHIO)

ycBauBaromas (yCwJvs 4MTaTeNsl HampaBlIeHbl Ha TO, YTOOBI KaK MOXKHO TIIOJHEe
OCO3HaTh M 3allOMHHUTh, KaK CaMU CBEJEHUs, M3JaraéMble aBTOPOM, TaK U BCIO JIOTUKY €ro
paccykIeHui)

AQHAIMTUKO-KPUTHUYECKAsl (YUTATeNb CTPEMUTCS KPUTUYECKH OCMBICIUTH MaTepHal,
[IPOAHAIU3UPOBAB €r0, ONPEIETUB CBOE OTHOIIEHHE K HEMY)

TBOpYECKas (CO3/aeT y YMTaTeNsl TOTOBHOCTh B TOM WJIM MHOM BHJE — KaK OTIPaBHOU
IYHKT JUJIS CBOMX PAcCyKJIeHUM, kak o0pa3 /i NeHCTBUS MO aHAJIOTMU U T.I. — HUCIOJIb30BATh
CY)KICHHS aBTOpa, XOJA €ro MbICIEH, pe3ylbTaT HaONoJeHus, pa3pabOTaHHYI0 METOJHUKY,
JIOTIOJTHUTD WX, TIOJIBEPTHYTh HOBOM ITPOBEPKE).

OcnosHule 6U0bl CUCEMAMUUPOSAHHOU 3ANUCU NPOYUMAHHO2O.!



AHHOTHpPOBaHHE — TMPEAEIBHO KpaTKOE CBSI3HOE OIMCAaHUE MPOCMOTPEHHOM WIH
MPOYUTAHHOMN KHUTH (CTaTbU), €€ COIeP KaHUs, UCTOYHUKOB, XapakTepa U Ha3HAYCHMUS,

[InanupoBanne — KpaTkas JIOTMYECKas OpraHM3alUsl TEKCTa, pacKpbIBAIOILas
COJIEpXKaHUE U CTPYKTYPY U3y4aeMOro Marepuania;

Te3supoBaHue — JaKOHMYHOE BOCIIPOM3BEJECHHE OCHOBHBIX YTBEPXKACHHUHU aBTOpa 0O€3
pUBJICYEHHS (PAKTUUYECKOI0 MaTepuaa,

[{utrpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBACPIKEK, U3BJICUCHUN, Hauboiee
CYILIECTBEHHO OTPAKAIOIINX Ty WK UHYIO MBIC/Ib aBTOPA;

KoHcnexktupoBaHnue — KpaTkoe U IOCJIEI0BATEIbHOE M3JIOKEHHE COJEpIKaHUA
IIPOYUTAHHOTO.

KoHcneKT — CI0XXHBIH c11oco0 M3JI05KEHUS COAep KaHUsl KHUTH UM CTaThH B JIOTMYECKON
nociea0BaTenbHOCTH. KOHCIIEKT akKyMyIHpyeT B ce0e Mpeablayliue BUIbl 3alKUCH, T03BOJISET
BCECTOPOHHE OXBATUTh COJIEP’KaHUE KHUTH, cTaThbH. [I07TOMY yMEHHE COCTaBIISTh ILJIaH, TE3UCHI,
JlenaTh BBIMUCKU U JPYTHE 3alIMCH ONPENEISeT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue ykazanus no cOCMagieHu0 KOHCNeKma:

1. BHUMaTeNnbHO NPOYUTANUTE TEKCT. Y TOUHUTE B CIPABOYHOMN JIMTEPAType HEMOHSITHHIE
cinosa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHBIE JAHHBIE HA MOJISI KOHCIIEKTA;

2. BoigenuTte riaBHOE, COCTAaBbTE IUIAH;

3. Kpatko cdopmynupyiiTe OCHOBHBIC MOJOXKEHHS TEKCTa, OTMETHTE apTyMEHTAIIHIO
aBTOPA;

4. 3akoHCHEKTUpYHTE  Marepual, 4YeTKO  cieqyd  NyHkTam  1uiaHa.  llpu
KOHCIIEKTUPOBAHUM CTapalTech BBIPA3UTh MBICIb CBOMMHU CIOBaMHU. 3allMCU CIEAYET BECTH
YETKO, SICHO.

5. I'pamotHO 3amuckiBaiite uutathl. L{uTHpys, yduThiBaliTe TaKOHUYHOCTh, 3HAYMMOCTh
MBICIIH.

B TekcTe KOHCIEKTa kKenareabHO IPUBOJUTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
nokazarenbcTBa. [Ipu opopmIleHMH KOHCIIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH KaXKIOTro
npemioxkeHusl. MpICTU aBTOpa KHUTH CJIEAyeT u3llaraTb KpaTKo, 3a00Tichb O CTUje U
BBIPA3UTEIbHOCTH HAMCAHHOTO. YHCIIO AOMOJHUTENIBHBIX JIEMEHTOB KOHCIIEKTA JIOJIKHO OBITh
JOTMYECKH  OOOCHOBAHHBIM,  3alUCH  JOJDKHBI  paclpelesiaThCsi B ONpeNeleHHON
MOCJIEI0BATENbHOCTH, OTBEYAOIIEH JIOTMUECKON CTPYKType MpousBeaeHus. s yrouHeHus u
JIOTIOJTHEHUSI HE00XO0AUMO OCTABJIATh MOJIS.

OBnazneHne HaBbIKAMU KOHCIIEKTHPOBAHHS TPeOyeT OT CTyAEHTa LeJIeyCTPEMIIEHHOCTH,
MOBCEHEBHOM caMOCTOATENbHOIN paboThI.

Bonpocsl 1u1s codecenoBanus

ba3oBblii ypoBeHb
dusnyeckas Bennunna. Eqununa OB.
VYpaBHeHUE CBA3H, PA3MEPHOCTb (PU3MUECKUX BETUUYHH.
Knaccudukanus pu3nueckux BeIUYUH.
Cuctembl equHHIL (PU3NYECKUX BETUYMH.
Mexnynapoanas cucrema eaquann CH.
[Ixaner OB.
N3MepeHne. DaeMeHThI porecca N3MEPEHUH.
CrnyuaiiHas norpemtHocTb. To4deuHble 1 MHTEPBAIIBHBIE OLIEHKHU CITy4aiHOU
MOTPEIIHOCTH.
9. Cucremarnyeckue norpemHocTd. CrocoObl BEISIBICHHUS U UCKITIOUEHHS
CUCTEMAaTUYECKUX MOTPEIIHOCTEH.
10. TouyeuyHas u MHTEpBaJIbHASI OILIEHKA CUCTEMATHUECKOM MOTPEITHOCTH.
11. I'py6as norpemHocts. Kputepun oneHku.
12. HeonpeieneHHOCTh pe3yiIbTaTa U3MEepEHHH.
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13.
14.
15.
16.
17.
18.
19.
20.

21.

O0paboTka pe3ynbraToB u3MepeHuid. [IpsiMbie H3MEpeHUst ¢ MHOTOKPATHBIMU
HaAOJIFOJEHUSIMU.

O0paboTka pe3ynbraToB n3Mepenuii. KocBeHHBIE N3MEPCHHUS

O6paboTka pe3ynbTaToB M3MepeHuid. Cepuu pe3ysbTaToB U3MEPEHUI

Hasnauenue u QpyHKIMOHAIBHBIE BO3MOXXHOCTH aHAIOTOBBIX U 11O

YeTbIpe COCTABISIONINE MTOTPEITHOCTH aHAJIOT U LIU(PPOBBIX BOJILTMETPOB.
OtHocuTenbHAsT W a0COMIOTHAS IMOTPEIIHOCTh W3MEPEHHH, MOTy4aeMbIX C ITOMOIIBIO
BosbTMETpa. Kitacc TouHOCTH BOJIBTMETpA.

CTpyKTypHBIE€ CXEMBI AIEKTPOMEXAHUUECKUX BOJIBTMETPOB IMOCTOSTHHOTO U MIEPEMEHHOTO
TOKOB, BBIITOJIHEHHBIX HA OCHOBE MUKpOaMIIepMeETpa.

CTpyKTypHBIE CXEMbl AHAJIOTOBBIX AJIEKTPOHHBIX BOJBTMETPOB IOCTOSHHOTO U
MIEPEMEHHOTO TOKOB.

Bnusinue ¢hopMbI cUTHANIA HA TIOKa3aHUE BOJIBTMETPOB.

IloBBIlIEHHBIN YPOBEHD

1. VYcnoBus usmepeHwuii.
2. ToYHOCTH pe3yibTaTa H3MEPEHH.
3. Kiaccudukanus namepeHui.
4. Metoabl U3MEPEHUH.
5. TlorpemHocTs pe3yabTaTa U CpeICTBA U3MEPEHUH.
6. Kunaccudukanus norpemnocreii.
7. Cucremarnyeckas HOrpeHocTb. OCHOBHBIE TIOHATHSL.
8. TI'py0as morpemrHOCTE OCHOBHBIC MIOHSTHSI.
9. OueHka HeONpPeIeIeHHOCTH U3MEPEHHH.
10. Knaccugukarus CU.
11. DranoHsl.
12. Metponoruueckue xapakrepuctuku CH.
13. Knacc rounoctu CU.
14. Knaccudukanuust n3MepuTeNIbHbIX IPHOOPOB.
15. 3HaveHus1, XapakTepU3yIOIIME IEKTPUUECKHE CUTHAIIBI Pa3InYHON (POPMBI
16. Cucrema obecriedeHNsT €IMHCTBA U3MEPEHUH.
17. Opranu3annoHHas CTPYKTypa CUCTEMBI 00eCTIeUeHUs €IMHCTBA U3MEPEHUH.
18. MeTtponoruyeckuii KOHTPOIIb.
19. VrBepxaenue tuna CH.
20. Metponoruueckas arrecranust CH.
21. TTosepka CH.
22. Kamnbposka CH.
23. MeTonbl 1 METOJIUKH MTOBEPKHU M KATUOPOBKH.
24. T'ocynapCTBEHHBIH METPOJIOTHUECKUH HAI30DP.
25. MexayHapoiHasi OpraHu3aius Mep U BecoB, MexlyHapoHas OpraHu3aIus
3aKOHO/ATEIIbHON METPOJIOTHH.
4.2. Memoouueckue yKazaHusi NO NOO20MOBKe K NPAKMUYECKUM U 1aOOpamopHbim
3aHAMUAM

I[J'ISI TOr0 4YTOOBI OPaKTUYCCKUC U Ha60paT0pHBIC 3aHATUSA MMPUHOCUIIN MAKCUMAJIbHYIO

IOJIB3Y, HGO6XO)II/IMO IIOMHUTH, 4YTO YIPAXHCHUEC W PCHICHUC 3aaad IPOBOAATCA 110
BbIUYUTAHHOMY Ha JICKOUAX MAaTCpualy U CBA3aHbI, KaK IMpaBUJIO, C ACTaJIbHBIM pa360p0M
OTACJIBHBIX BOIMPOCOB JICKOMOHHOI'O Kypca. Cnez{yeT MOAYCPKHYTD, UTO TOJBKO ITOCJIC YCBOCHUA
JICKOMOHHOI'O Marcpuraja C OHpCHCHCHHOﬁ TOYKU 3pPCHUA (a HUMCHHO C TOI71, C KOTOpOﬁ OH
nus3jgarac€Ttcsa Ha J'ICKI_II/ISIX) OH 6y21€T 3aKpPCIUIATHECA Ha MPAKTUUCCKHUX 3aHATHUAX KaK B pE3YJIbTATC
06CY)K,Z[CHI/I$I H aHajin3a JICKOUOHHOI'0 MaTcpuajla, TaKk U C IMOMOMIIBIO PCIICHUSA HpOGHCMHBIX
chyauHﬁ, 3aaad. HpI/I 9THUX YCJIOBHAX CTYACHT HE TOJIBKO XOpPOIINO YCBOHUT MaT€puall, HO U



HAY4YUTCS TPUMEHSATH €ro Ha IMPaKTHKE, a TAKXKE MOJIYYUT JOMOJHUTEIbHBIH CTUMYN (M 3TO
OYCHb Ba)XXHO) JJII aKTUBHON TTPOPAOOTKH JICKITUH.

[Tpu camMoCTOATENBHOM pEIICHUH 337ad HYKHO OOOCHOBBIBATH KX/l 3Tall pelIeHus,
UCXOJSl U3 TEOPETHUUECKUX TMOJOKEeHUH Kypca. Eciau cTyieHT BUIUT HECKOIBKO MyTel perieHus
npobiemsl (3a7au), TO HY)KHO CPaBHUTh MX W BBIOpaTh camblii panuoHainbHbIN. [lone3no mo
Hayaja BBIUMCICHMM COCTAaBUTh KpaTKUW IJIaH peleHus mnpoOiieMbl (3amauu). Pemienue
IpOoOJIEMHBIX 3aja4 WM IPUMEPOB CIEAYET M3Jlararh M0APOOHO, BBIUMCIEHMS pacrojaraTb B
CTPOTOM TOpSIAKE, OTHENssl BCIIOMOTaTelbHbIE BBIUMCICHHS OT OCHOBHBIX. PemieHusi mpu
HEO0XOIMMOCTH HYKHO COTIPOBOXKJIATh KOMMEHTAPHSIMH, CXEMaMH, YePTEKaMU U PUCYHKAMHU.

CrnenyeT HNOMHHUTBH, YTO peEIICHUE KaXKIAOW ydyeOHOM 3aJayu JOHKHO JOBOIUTHCS J10
OKOHYATEJIbHOTO JIOTHYECKOTO0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, W TO BO3MOXHOCTH C
BbIBOJIOM. [lonmyueHHBIH OTBET CielyeT MPOBEPUTH CIIOCOOAMH, BBITEKAIOIIMMU M3 CYILECTBa
nanHou 3amaun. [lonme3Ho Takke (€ciM BO3MOXKHO) peIlaTh HECKOJbKUMHU CIOcOo0aMu U
CPaBHHUTH IOJIyYECHHBbIE pe3ysbTaThl. Pernenue 3amad JaHHOTO THUIIA HYXKHO IMPOJOJIKATH JI0
nproOpeTeHNs TBEPIbIX HABBIKOB B UX PEIICHUH.

4.3. Memoouueckue ykazanus no camonpogepke 3Hanui

[Tocne u3ydyeHHUs OmpeesieHHON TEMbI MO 3alKicsIM B KOHCIIEKTe M YUeOHUKY, a TaKKe
pEIIeHHs JT0CTaTOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 3a7ay Ha MPAKTHYECKUX 3aHATHUAX H
CaMOCTOSITENIbHO CTYACHTY PEKOMEHAYETCs, MPOBECTH CaMOIPOBEPKY YCBOEHHBIX 3HAHUMH,
OTBETUB HAa KOHTPOJBHBIE BOMIPOCHI 110 H3yYCHHOH TeMe.

B ciayyae He0OXOAMMOCTH HY)KHO €Il pa3 BHUMATEIbHO pa300paThCs B MaTepuale.

WHorma HEOCTaTOYHOCTh YCBOCHUS TOTO HMJIM MHOTO BOIIPOCA BBICHSETCS TOJBKO TPHU
W3YYEHUHU JajbHeilero Marepuana. B aToM ciydae Hajgo BEpHYTHCS Ha3al U MOBTOPUTH IJIOXO
YCBOEHHBIM Marepuasl. BaXHbIi KPUTEpPHUI YCBOCHMSI TEOPETUYECKOIO0 MaTepuaja - YMEHHE
peliath 3aJa4d WM TPONTH TECTUPOBAHME IO MpOoiiiecHHOMY Marepuany. OgHaKo clieayer
IOMHUTH, YTO TPABWIBHOE DPEIICHHE 3a/1a4d MOXKET IOJIYYUTHCS B pe3yiabTaTe NMPUMEHEHUS
MEXaHMYECKHU 3ay4eHHBIX (hopMyIl 6€3 TOHUMAaHUS CYITHOCTH TEOPETHUECKUX TTOJIOKEHUH.

4.4. Memoouueckue ykazanus no HANUCAHUuK HAy4yHvlX MeKCcmog (00K1a00s, peghepamos,
acce, HAyYHbIX cmamel U m.o.)

Ilepen Tem, Kak MPUCTYNUTh K HANHMCAHHIO HAYYHOTO TEKCTa, BAXKHO pa3zo0parbc,
KaKoBa MCTHHHAs L€Jb Balllero HaAy4HOIO TEKCTa - 3TO IMOMOXKET BaM pa3yMHO paclpeesIuTh
CBOMU CHJIBI U BpeMsl.

Bo-niepBbIX, CHayana HYXXKHO ONPEAENTUTHCS C UAEEH HAydyHOro TEKCTa, a Ul ATOro
HEOO0XO/MMO HAay4HUThCS JHOO OTHOCUTBCS K pa3HbIM SABICHMSIM M (DakTaM HECKOJIBKO
KPUTHYECKH (CBOSI M€ — KaK MHas TOYKa 3PEHUsi), MO0 HAYyUUTHCS YBIEKATbCS KAKUMHU-TO
U3BECTHBIMU HJIEIMH, KOTOpBIE HYXAAIOTCA B JIOpaboTKe (Maest — Kak ONTUMHCTHYECKas
MO3UIMS U HANpaBICHHOCTh Ha JajbHelIlee COBEPIICHCTBOBAHME YK€ H3BECTHOro). Bo-
BTOPBIX, HAYYUTHCS OPraHU30BBIBATH CBOE BPEMsl, BEJb, KaK M3BECTHO, CBOOOHOE (OT BCAKHX
[JIyNocTel) BpeMsi — BajKHEHIee YCIOBHE HACTOAIIEr0 TBOPUYECTBA, JUISI HEro HAKOHEL-TO
nosBisieTca Bpems. VHOr1a MMEHHO Ha OpraHM3alyi0 TaKOTO BPEMEHM YXOJIUT HeMasas 4acTh
CHWJI U TAJIaHTOB.

[Tucatp cnenyer SICHO W TMOHATHO, CTapasiCh OCHOBHBIE IOJIOKEHHS (OPMYIHPOBATH
YEeTKO M HEABYCMBICIEHHO (4TOOBI M camMoMy IOHSATHO ObLIO), a Takke CTPEeMSCh
CTPYKTYpUPOBaTh CBOW TekcT. Kaxk1plil pa3 Hal0 MpeACTaBiIATh, YTO Ball TEKCT OYIET KTO-TO
YUTaTh M €My 3aXO4yeTcsl COPHUEHTHpPOBAThCS B HEM, OBICTPO HaXOAWTh OTBETHl Ha
MHTEPECYIOIINE BOMPOCHI (3a0JHO MPEACTaBbTE ceOs Ha MecTe Takoro yenoseka). [ToHaTHo, uTO
paboTa, HamucaHHas «CIUIOUIHBIM TeKCTOM» (0e3 3aroyioBKOB, 0€3 BBIJICICHUS KPYIHBIM
mpupTOoM Hambosiee BaXHBIM MECT U T, I.), y KYJIbTYPHOTO YMTaTeNs JIOJKHA BbBI3bIBATH
Ope3rinuBOCTh M JaKe KalloCThb K aBTOPY (MCKIIIOYEHMS] COCTABIISIIOT HEKOTOpBIE JIPEBHUE
TEKCTHI, KOTJa U KaHp ObUI MHOM M K TeKCTaM OTHOCWJIMCh MHAue, Ja U CaMHX TEKCTOB OBLIO



ropas3/io MeHbIe — HE TO, YTO B 3MOXY «MH(GOPMAIIMOHHOTO B3pBIBa» M COOTBETCTBYIOIIETO
«HGOPMAITMOHHOTO MYCOPay).

OO0BbeM TekcTa M pazauuHble O(OPMHUTEIBCKHE TPEOOBAaHHMS BO MHOIOM 3aBHUCAT OT
MPUHSTHIX B KOHKPETHOM y4e€OHOM 3aBEJICHUU MOPSIIKOB.

Pedepar (mokmanm)- 3TO CaMOCTOATENBHOE HCCIEAOBAHHE CTYACHTOM OIpeeIeHHON
po0JIeMbl, KOMITJIEKCA B3aUMOCBS3aHHBIX BOIIPOCOB.

Pedepar He nomkHa cOCTaBIATbCA M3 (HParMEHTOB cTaTeld, MOHOTpadHii, MOCOOHIA.
Kpome npoctoro msnokenuss GpakToB M IUTAT, B pedepare IOJHKHO MPOSBISTHCS aBTOPCKOE
BUJICHUE TIPOOJIEMBI U €€ PELICHHUS.

PaccmoTpuM ocHOBHBIE ATanbl HOJTOTOBKU pedepaTa CTyACHTOM.

Brimonnenue pedepara HaunHACTCS C BHIOOPA TEMBI.

3areM CTYIEHT MPHUXOJUT Ha TNEPBYI0 KOHCYJIbTAIMI0 K PYKOBOIUTENO, KOTOpas
npeaycMaTpUBAeT:

- 00cyX/IeHHe eNU U 3a71a4 paboThl, OCHOBHBIX MOMEHTOB U30paHHOM TEMBI;

- KOHCYJIbTHUPOBAHUE 10 BOIPOCAaM M000pa JINTEPaTyPHI;

- COCTaBJICHUE TIPEIBAPUTENHHOTO MJIaHA.

Crnenyromum 3tanoMm siBisieTcsi pabora ¢ nuteparypoil. HeoOxomumasi nmrepartypa
MoI0UPAETCs CTYJEHTOM CaMOCTOSITENIBHO.

[Tocne mombopa MTEpaTyphl MEeIecO00pa3Ho cAeaTh padounii BapUaAHT IUIaHA PaOOTHI.
B HeM HYXHO BBIJEIHTh OCHOBHBIC BOMPOCHI TeMbl W Taparpadbl, pacKpbHIBAIOIIME HX
coJiepKaHue.

CocTaBlIeHHBII CHUCOK JHUTEPATYpbl U MPEIBAPUTENbHbIM BapHaHT IJIaHA YTOYHSIOTCS,
COIIACYIOTCSl HAa OYEPEHON KOHCYIbTAlMH C PYKOBOAUTEIIEM.

3aTeM HauMHaeTcd CIEAYIOUMA 3Tanm paboThl - U3yYEHHE JIUTEpaTypbl. ToOJbKO
BHUMATEJIBHO YUTasi U KOHCIIEKTHUPYS JINTEPATYPY, MOKHO pazoOparbcs B OCHOBHBIX BOIPOCAX
TEMBI U MTOJATOTOBUTHLCS K CAMOCTOSITEIbHOMY (aBTOPCKOMY) HU3JIOKEHHUIO cofiepkaHus pedepara.
KoHcriekTupysi NMEepBOMCTOYHHKH, HEOOXOAMMO OTPa3uTh OCHOBHYIO HJCI0 aBTOpa M €ro
MO3UIMI0 TI0 UCCIEAYyeMOMY BOMPOCY, BBIABUTH MPOOJEMbl M HaMETHUTh 3aJaydl IS
JATBHEHIIET0 U3YYeHUS TaHHBIX TTPOOIIEM.

Cuctematuzansi ¥ aHaIU3 M3YYEHHOW JUTepaTypbl IO MpoOiieMe HCCIeI0BaHUS
MO3BOJISIOT CTY/IEHTY HaIucaTh paboTy.

Pabounii BapuaHT TekcTa pedeparta MpeAoCTaBIseTCs PyKOBOAUTENO HA MpoBepky. Ha
OCHOBE palouero BapuaHTa TEKCTa PYKOBOJIUTEIb BMECTE CO CTYIAEHTOM O0OCYXIaeT
BO3MOXHOCTH J0pabOTKU TekcrTa, ero odopmienue. Ilocne nopaboTku pedepar cmaercs Ha
Kadenpy AJs ero OLlEHUBAHUS PYKOBOJAUTEIIEM.

Tpebosanus k Hanucanuio peghepama

Hamucanue 1 pedepara sBisieTcst 00s3aTeNbHBIM ycioBueM BoinofiHeHus miaHa CPC mo
10001 TUCHMIUIMHEE TPO(ECCHOHANIBHOTO LUKJIA.

Tema pedepata MoxkeT ObITh BbIOpaHa CTYIEHTOM U3 NPEUIOKEHHBIX B paboueit
nporpaMMe Win (OHJe OLIEHOUHBIX CPEJICTB JUCLUILIUHBI, TMOO ONpeeseHa caMOCTOSATENbHO,
UCXOJl U3 HHTEPECOB CTyJeHTa (B paMKax H3y4aeMoM AUCUMIUIMHBI). BpiOpanHylo Temy
HE00XO0/IMMO COTJIACOBATHCS C MPETOIaBaTeNeM.

Pedepar nomken ObITh HaMMCaH HAYYHBIM SI3BIKOM.

O6beM pedepata nomkeH coctaBisaTh 20-25 ctp.

Cmpyxkmypa peghepama:

e Baenenue (He Oonee 3-4 crpanui]). Bo BBeneHun HeoOXoAMMO 0OOCHOBATH BHIOOD
TEMBI, €€ aKTyaJlbHOCTb, OYEPTUTh 00JIACTh HCCIIEJIOBAHUS, OOBEKT HCCIIEeI0OBaHUS, OCHOBHbBIE
LEeJIU ¥ 33]1a4d MCCIIeI0OBaHMUS.

® (OcCHOBHas 4acTb COCTOMUT U3 2-3 pa3zaesioB. B HUX packpbIBaeTcs CyTh HCCIEAYEMOMN
npo0JIeMbl, MPOBOAUTCS 0030p MUPOBOM JUTEpaTyphl U MCTOUYHUKOB VMHTEpHET MO NpenMeTy
HCCJIEIOBaHMSI, B KOTOPOM JaeTCsl XapaKTepUCTUKa CTEMeHH pa3paboTaHHOCTH MpoOjIeMbl U
aBTOpCKasl aHAJIWTUYECKash OLIEHKA OCHOBHBIX TEOPETHUECKHUX IIOJXOJ0B K €€ pEelIeHHIO.



W3noxxenne Marepuana HE JODKHO OTPAHWYMBATHCS JIUIIH OIMUCATENILHBIM TOIXOI0M K
pPacKpbITUIO BbIOpaHHOW TeMbl. OHO TaKKe [OJKHO COJAEpKaThb COOCTBEHHOE BHUJACHUE
paccMaTpuBaeMoi IpoOIEeMbI M H3JI0)KEHUE COOCTBEHHON TOUYKHM 3PEHUS HA BO3MOXKHEIC ITYTH €€
pelieHusl.

e 3axmoueHue (1-2 crpanuusl). B 3akimroueHnn KpaTko M351araroTcsi JOCTUTHYTBIE IIPU
M3YYEHUHU MTPOOIIEMBI 1I€TH, IEPCIIEKTUBBI PA3BUTHUS UCCIIEyEMOT0 BOIIpOCca

e CHHCOK MCHOJB30BAHHOW JUTEpaTyphl (He MeHbIne 10 MCTOYHMKOB), B andaBUTHOM
nopsiake, 0opOpMIICHHBIN B COOTBETCTBUU C MPUHATHIMU MpaBuiIaMu. B cIMCOK MCOIB30BaHHON
JTUTEPATyphl PEKOMEHIYETCsl BKIIOYaTh PaOOThI OTEYECTBEHHBIX U 3apyOEKHBIX aBTOPOB, B TOM
YHCIIe CTaThH, OMYOJMKOBAHHBIE B HAYYHBIX KypHAJIaX B T€YEHHUE MOCIEAHUX 3-X JIET U CCHUIKU
Ha pecypcsl cetu VIHTepHerT.

o [Ipunoxenue (mpu HEOOXOIUMOCTH ).

Tpebosanus k oghopmaenuro:

® TEKCT C OJIHOM CTOPOHBI JIUCTA;

o mpudt Times New Roman;

e xerib mpudra 14;

® MEXCTpO4yHOEe paccrosinue 1,5;

® 110JIs1: CBEpXY 2,5 cM, CHHU3Y — 2,5 cM, cieBa - 3 cMm, crpasa 1,5 cm;

e pedepar 10KEeH OBITH MPEICTABICH B COPOITIOPOBAHHOM BHJIC.

Tlopsioox 3awumul pechepama:

3ammra pedepara MPOBOAUTCS HA MPAKTHUYECKUX 3AHITUAX, TOCIE OKOHYAHUS PabOTHI
CTyJIEHTa HajJ HUM W HCIPABICHHS BCEX HEIOYETOB, BBISIBICHHBIX IMPENOJAaBaTEIeM B XOJE
KoHCybTanwii. Ha 3amury pedepara oTBoauTCs 5-7 MHHYT BPEMEHH, B XOZ€ KOTOPOT'O CTY/ICHT
JIOJKeH TOoKa3aTh CBOOOJHOE BIIAJICHHE MaTepuaioM Mo 3asBieHHON Teme. [lpu 3ammre
pedepaTa MpUBETCTBYETCS MCIIOIB30BAaHUE MYJIbTUMEINA-TIPE3CHTAIIHH.

Oyenxa pepepama

Pedepar oreHnBaeTcs 1Mo CIeIyrOImUM KPUTEPUSIM:

* coOmroieHue TPeOOBaHUM K €ro 0(OpMIICHUIO;

* HEOOXOJMMOCTh M JIOCTATOYHOCTH IS PACKPBITUS TEMBI TMPHUBEIACHHONH B TEKCTE
pedepara nHGoOpMaIUy;

* YMEHHUE CTy/IeHTa CBOOOIHO M3JIaraTh OCHOBHBIE HJIEH, OTPAaKEHHBIE B pedepare;

* CIIOCOOHOCTH CTYyJ€HTa MOHATH CYTh 33J]aBa€MBIX MpPENOAaBaTeleM U COKYPCHHUKAMU
BOTIPOCOB U C(HOPMYJIMPOBATH TOYHBIC OTBETHI HA HHUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISIETCS CTYJIEHTY, €CJIM B JAOKJAJE CTYIEHT HCUEPIbIBAIOIIIE,
MOCIe0BATENbHO, YETKO M JIOTHUECKU CTPOWHO U3NIaraeT MaTepual; CBOOOTHO CIPABISETCS C
3a/ladyaMu, BOIIPOCAMHU WM JPYTHMMH BHJIaMU TPUMEHEHUWsS 3HAHWW; UCTOJB3YeT JUIsl HAIMCAHUS
JOKJIaJa COBPEMEHHbIE Hay4YHbIe MaTepHalbl, AaHAIU3UPYyeT MONYYCHHYI0 HH(pOpMaIIHIo;
MPOSIBIISIET CAMOCTOSITEIILHOCTD NPH HAITUCAHUU JIOKJIAJIA.

Oyenxa «xopowio» BBICTABIAETCS CTYACHTY, €CIM KaueCTBO BBHIMOJHEHHS TOKJIana
JI0CTaTOYHO BbICOKOE. CTy/IEHT TBEP/IO 3HAET MaTepuall, FpPaMOTHO U 110 CYILIECTBY U3JIAraer ero,
HE JIONyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOCHI IO TEME JIOKIIA/Ia.

Oyenka «yooseremeopumenvHo» BbBICTABISIETCS CTYAEHTY, €CIM MaTepual JoKiIaja
M3JIAraeTcsl YaCTUYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, CTYACHT IOIMYCKaeT
HETOYHOCTH WM OMIMOKM TPH 3aIIUTE AOKJIANa, Jae€T HEAOCTATOUYHO TPABUWIbHBIE (OPMYINPOBKH,
HAOII0IAI0TCS HAPYIICHUS JJOTHYECKON TTOCTIeI0BATEIbHOCTH B H3JI0KEHHH MaTepHana.

Oyenka «Hey0081emeopumesibHo» BBICTABISETCS CTYIEHTY, €CIM OH HE TMOATOTOBMI
JOKJIaJ WM JOMYCTHJ CYIIeCTBEHHBbIE OMMOKU. CTyIEHT HEYBEPEHHO H3JIaraeT MaTepuai
JTOKJIaJa, HE OTBEYaeT Ha BOIPOCHI MPENO1aBaTENs.

Tembl noKJI2710B

Ba3oBblii ypoBeHb



AOCONIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTH U3MEPEHU.

CucremaTu4ecKue, CrydaiiHble, TpyObIe MOTPEITHOCTH U3MEPEHUN U TTPOMAaXH.

OOBeKTUBHBIC U CYyOBEKTHBHBIEC TOTPELTHOCTH.

Meroanueckasi, ”THCTpPYMEHTaJIbHAs IOIPELIHOCTH.

ITorpemHocT CpeaCcTB U3MEPEHHUIA.

To4HOCTB, IPaBUIBHOCTH CPEJACTBA U3MEPEHHUIA.

W3mepeHue MI0THOCTH.

N3mepenne Temneparypsl.

Bs3koCTh KHAKOCTH.

0. ITpubops! u ycTpoiicTBa 151 U3MEPEHUS YPOBHS KUIKOCTH.

. Kparkue cBenenus o npubopax U ycTaHOBKAXx JJIsl U3BMEPEHUS THAPOMEXAHUYECKUX CUAN U
MOMEHTOB.

HBoOoo~NooO~WNE

[uny
[y

IHoBbIMEHHBIH YPOBEHb
Mertpoiioruueckue XapakTepUuCTUKHU CPEJICTB U3MEPEHHI
W3meputenbHbIil mpudop.
N3mepurenbHbIi TpeoOpa3zoBaTeb.
W3meputenbHas ycTaHOBKA.
I/I?,MepI/ITeJH)HI)Ie CHUCTCMBI.
HubopMalinoHHO-U3MEPHUTENbHBIE TEXHOIOTHH.

ook wndE

4.5. Memoouueckue ykasanus no no020mosKe K 9K3amMeHam u 3a4emam

N3ydyenne MHOrux oOmenpo@eccuoOHAIbHBIX M CHEIUAIbHBIX JUCHUIUIMH 3aBEPIIAETCS
sKk3aMeHOM. [loAroToBka K 3K3aMeHy COCOOCTBYET 3aKPEIUICHUIO, YIIyOJIeHUI0 1 0000IIeHUIO
3HaHWUM, NOJy4yaeMbIX, B IIpoLecce OOy4YeHHs, a TakKkKe IPUMEHEHHI0 MX K pPELICHHUIO
IOPAaKTUYECKUX 3a7ad. ['0TOBACH K 3K3aMeHy, CTYICHT JUKBUAMPYET UMeroIuecs npolensl B
3HAHMSIX, YIIIYOJIIeT, CUCTEMATU3UPYET U YNOPSA0YMBAeT CBOU 3HaHUA. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET TO, YTO OH npuolOpen B Impouecce OOydeHHs IO KOHKPETHOW y4yeOHOH
JTUCIUIINHE.

DK3aMeHAIMOHHAasl CECCHUs - ATO CepUs PK3aMEHOB, YCTAHOBJICHHBIX yYEOHBIM IJIAHOM.
Mexny sk3ameHamu uHTepBan 3-4 nusa. He cnemyer nymartb, yto 3-4 OHS JOCTATOYHO AJIs
YCIIEIIHOM MOATOTOBKH K 3K3aMEHaM.

B 3t 3-4 nHS HYXKHO CHCTEMaTH3UpPOBATh yXe MMeromuecs 3HaHud. Ha koHcynbranun
nepes K3aMEHOM CTYJIEHTOB ITO3HAKOMSAT C OCHOBHBIMM TPEOOBAHUSMH, OTBETAT HAa BO3HHUKILINE
y HuX Bonpocsl. [1oaToMy nocemieHre KOHCYJIbTalMi 0053aTeNbHO.

TpeboBanust K opraHM3allvy MOATOTOBKU K AK3aMEHaM T€ K€, YTO U NpH 3aHATHUAX B
TEYEHUE CEMECTpa, HO COOIIOAAThCS OHM JOJDKHBI Oosiee CTporo. Bo-mepBbIX, OYEHb BAaKHO
coOJTIOJIeHHE peXrMa JIHS; COH He MEHee 8 4acoB B CYTKH, 3aHATHS 3aKaHUMBAIOTCS HE MO3/HEe,
yeMm 3a 2-3 yaca 10 cHa. OnTuMaiabHOE BpeMs 3aHATHH - YTPEeHHHE U JIHEBHblE yachl. B
IEepeppIBax  MEXAY 3aHATHAMM  PEKOMEHIYIOTCS TNPOTYJIKHM Ha  CBEKEM  BO3JYyXE,
HEYTOMUTEIbHBIE 3aHATHSI CIIOPTOM. BO-BTOpBIX, HANIMYUE XOPOIIUX COOCTBEHHBIX KOHCIIEKTOB
nexkuuid. Jlaxxe B ToM cimywae, eciau Obula NpoIylieHa Kakas-Tu0o JIeKIHs, HE0OXOAUMO BO
BpeMsl €e BOCCTAaHOBHTH (TepenucaTh ee Ha Kadeape), 001ymaTb, CHATh BO3HUKIIKE BOIPOCHI
JUIS TOTO, YTOOBI 3alIOMMHAaHUE MaTepuana ObLJI0O OCO3HAHHBIM. B-TpeThux, NMpH MOATOTOBKE K
9K3aMEHaM Yy CTYyJEHTa JIOJDKEH ObITh XOpOIIMH Y4eOHHK WM KOHCIIEKT JIMTEpaTyphl,
NPOYMTAHHOHM IO YyKa3aHUIO MpPENojAaBaresis B TEUCHHE CeMeCTpa. 37ech MOXKHO 3(PQPEKTHBHO
HCIIOJIb30BAaTh JINCTHI ONOPHBIX CUTHAJIOB.

Baauanie crnenyer mpocMOTpeTh BECh MaTepHall IO CAABAEMOM JMCLHUILIMHE, OTMETUTH
uist cedst TpynHble Borpochkl. O0si3aTenbHO B HUX pa3oOparbes. B 3akiroueHue eme pas
1es1ecoo0pa3Ho MOBTOPUTh OCHOBHBIE IIOJIOKEHHSI, WCHOJB3Ys IpPHU 3TOM JIMCTHI OMOPHBIX
CUTHAJIOB.



Cucremarudeckas MMOATOTOBKA K 3aHATHUAM B TCUCHUC CCMCCTPA MMO3BOJIMT UCIIOJIB30BATh
BpEMA 3K33MeHaHPIOHHOI>'I CECCUHU IJIsd CUCTEMaTU3alnuu 3HAHWM.

5. KonTposs camocTosiTeIbHOI PadoThI CTYIeHTOB
KonTpons camocTosTenbHO paboThl MPOBOAUTCS MPETIOAABATEIIEM B Ay AUTOPUH.
[IpenycmoTrpensl cienyroniye BUABI KOHTPOJsS: coOecelnoBaHue, OlieHKa pedepara,
OIICHKA MPE3CHTALINH, OLIEHKA YYacTHs B KPYTJIOM CTOJIE€, OLIEHKA BHIMIOJHEHUS ITPOCKTA.
[TonpoOHble KpUTEpUU OLICHMBAHMS KOMIETEHUUN mnpuBereHbl B DoHAE OLEHOYHBIX
CPEICTB IS IPOBEACHUS TEKYILEH U IIPOMEKYTOYHOU aTTECTALUH.

6. Cnucok Jmreparypsl s BoinojHeHust CPC
OcHoBHas1 iuTEepaTypa:
1. PapxeBuu SI.M. MeTponorus, CTaHIapTU3aMs U CepTUPUKAIMS: YIeOHUK U1 By30B/ S1.M.
Panxesuy, A.I'.Cxuptnanze, b.1. Jlaktnonos. — M.: Beicur. mik., 2011. — 790 c.
2. Kum KK. Metponorus, cranmapTu3anus, cepTHPUKAIUS U DIECKTPOU3IMEPUTEIIbHAS
texnuka / K.K. Kum, I''H. Aaucumos, B.}O. bap6aposuy, b.5. JIutBunoB. — M.: Ilutep,
2012. - 369 c.

JlonoiHUTEILHAS JIUTEpaTypa:

3. I'OCT 8.417-2002. EnuHUIIbI BETUYHH.

4. Artamansa D.I'. IIpuGopsl 1 METOBI U3MEPEHUS DIEKTPUIESCKUX BEIHUWH. 3 m3a. M.:
Hpoda, 2005. 415 c.

Metoauyeckas Jureparypa:

1. MeTtoanueckue yKazaHus K MPaAKTUYECKUM 3aHATHSIM

2. Meroauyeckue yKa3aHusl K CAaMOCTOSITEIbHOM paboTe

HNuTepHeT-pecypcebl:

@denepalibHOE areHTCTBO MO TEXHUYECKOMY PETyIHPOBAHUIO U METPOJOruu - Pexum

nocryma: http://www/gost/ru



