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IIpakTnyeckas padora 1.
OcHOBHBIC IOHATHS METPOJIOrHYECKOro odecneyeHuss NpudOpPOCTPOUTEIBLHOIO
NPOU3BOACTBA

Lenbto MpaKTUYECKOTO 3aHATHS SBISETCA U3yYeHUE U 00CYKICHHE!

- CoZIepKaHue MOHATHS «METPOJIOTHUECKOE 00eCTICUeHHE,

- 1esNed M 3aJad METPOJIOTMYECKOro obecrnedeHus NpuOOpOCTPOUTENHHOTO
IIPOU3BO/ICTBA,

- Hay4HbIX OCHOB METPOJOrMYECKOTro OOecreueHus: MpuOOpPOCTPOUTEIHHOIO
IPOU3BOJCTBA,

- 0COOEHHOCTEH METPOJIOTMYECKOTO OOECHEYEHUsT Ha pPa3IM4YHBbIX CTaIUsAX
KU3HEHHOTO IIUKJIa TPUOOPHBIX CUCTEM,

- IPUHLIMIIOB TIOCTPOCHUS U PYHKIIMOHUPOBAHUSI METPOJIOTUYECKOM CITY>KObI B
P® ot metponornueckux ciayx0 npennpusitus 10 ['occrannapra PO.

B mporiecce npakTU4ecKuX 3aHATHI UCIIOIB3YETCS CIEIYIONINE JTUTEPATYPHBIE
UCTOYHUKU:

- IIP 50.2.002-94. T'CU. Tlopsimok OCYIIECTBICHUS] TOCYAapPCTBEHHOTO
METPOJIOTHYECKOTO0 HaJ30pa 3a BBITYCKOM, COCTOSSHUEM M NPUMEHEHUEM CPEJICTB
U3MEPEHUH, aTTECTOBAHHBIMU METOJMKAMH BBINOJHEHUSI U3MEPEHUM, 3TAIOHAMH U
COONIOJIEHNEM  METPOJOTMYEeCKMX TMpaBuia U HopM. M3a-Bo  cranmaprtoB
http://libgost.ru/

- TOCT 8.326-89 I'CH. MeTtposiornueckasi arrectaius CpeACTB U3MEPEHUM.
W3n-Bo cranmapros http://libgost.ru/

- PMI" 74-2004. T'CH. Metoasl onpeneleHuss MEXIOBEPOUYHBIX U MEKKAIHO
PO-BOYHBIX HHTEPBAJIOB CPEACTB M3Mepenuii. M3a-Bo cranmaptos http://libgost.ru/

- TOCT P 8.596-2002 I'CH. MeTposorudyeckoe 00ecrie4eHre N3MEPUTEIbHBIX
cucteM. OCHOBHBIE MOJIOKEHUS

W3n-Bo cranmapros http://libgost.ru/

- IIP 50-732-93 TumnoBoe TIOJOKEHHE O METPOJOTHYSCKOU CIIy)KOe
rOCY/IapCTBEHHBIX OPraHoB ymnpasieHus Poccuiickor Penepanuu U HOPUIUYECKUX
aun. M3a-Bo cranmaptos http://libgost.ru/

- MU 2083—90. T'CU. Nsmepenusi kocBeHHbIE. OmnpejieieHne pe3ysibTaToB
W3MEpEHUNM W OLEHHBAaHWE MX  MNorpemHocrer.  M3m-Bo  cTaHIapToB.
http://www.stroyplan.ru/docs.php?showitem=47087

- MU 1967-89 "I'CH. Beibop METOJIOB 1 CPEACTB H3MEPEHUM TTPH pa3paboTKe
METOJWK BBIMOJHECHUS u3MepeHuid. OOmme monoxenus". M3a-Bo cTaHIapTOB.
http://www.stroyplan.ru/docs.php?showitem=47087

- 3akoH “O0 obecrneuenun equHcTBa m3Mepenuit” Ne 102-d3 ot 26.06.2008.
http:\\ntc.duma.gov.ru\bpa\.



IIpakTnuyeckas padora 2.
Pa3pa0oTka MeTOAMKH M3MEPEeHH reOMeTPUYECKUX MApaMeTPOB JieTaJjieil Ha
YHHMBEPCAJIbHOM H3MEPHUTEIbHOM MHKPOCKOIIE

YHUBEpPCAIbHBI M3MEPUTENIBHBIA  MMUKPOCKON IIpEJHAa3HAa4YeH I U3MEpPEHUS
JUHEWHBIX W YIJOBBIX Pa3MEPOB PA3JIUYHBIX TOYHBIX H3Aeaui. (OCHOBHBIMHU
MPEUMYIIECTBAMH YHUBEPCAJIbHBIX MHUKPOCKOIIOB SIBISIOTCA OOJNBIINE MpPEeibl
U3MepeHus U 0oJiee BHICOKAsi TOYHOCTh U3MEPEHUH.

Puc. 1. YHuBepcanbHblli U3MEPUTEIBHBI MUKPOCKOI

VYHuBepcanbHbI M3MEpUTENbHBIA  MHKpockonn YUM-21 (puc.l) cocrout
U3 MAaCCHUBHOTO OCHOBaHUS 19, OTHOCHTENBHO KOTOPOTO MOTYT HE3aBUCHMO
MepeMeniaTbcs BO B3aWMHO TNEPIECHIUKYIISPHBIX HampaBieHusx ctoi 20 u kapeTka
13.

Ha xapeTke ykpersieTcsi KOJOHHA C MHUKPOCKOTIOM 3 M ocBeTuTenem 21.
JlerkocTh W MJIABHOCTH MEPEMEIICHUI CTOJIa U KapeTKU JOCTUTAIOTCS 32 CUET TOro,
YTO OHU ONHUPAIOTCA HA IIAPUKOBBIE TMOJIIMWIHHUKK, KOTOpPbIE KaTATCS MO
JIOBEJCHHBIM HAIPABJISIIOLIKM.

Cron 1 KapeTka NPUKPEIUISIIOTCS K CBOUM MHUKPOMETPUYECKUM BUHTaM 17 u
14 zaxumamu 16 m 15. Buavanme, mpu OTHYHICHHBIX 3aKMMaX, CTOJI M KapeTKy
MepeMEIal0T BPYUHYIO B HY)KHOE IMOJOKEHUE OTHOCHUTEIIBHO MUKPOBUHTOB, 3aTEM

COCUHSIOT HUX 3aXUMaMH ¢ MHKPOMCTPHUYECCKHUMH BHHTAMH H C TIOMOIIBIO ITHX
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BUHTOB IMPOU3BOJAT MaJble NEPEMEIECHUS.

Benuuuna nepemenienust crona omnpeaensercs no mkaie 18 (mmmna 200 MM,
JUIMHA JAefieHuss 1 MM) C NOMOIIbIO MPHUKPEIUIEHHOIO K CTaHWHE CIUPAJIBHOrO
MUKpOcKona 22, a BeJMYMHAa NEPEMELIECHUS TMONEPEeUYHOM KapeTKu - MO IIKajie
mmuaod 100 MM cnimpanbHbIM  MHKpockonoM 24. lleHa pgeneHusi crnupaibHBIX
MHUKPOCKOMOB 1 MKM.

Puc. 2. CnupanbHblii
MHUKPOCKOII

[To cnupanbHOMY MHKPOCKONY IMMOKa3aHHUS CHUMAKOTCS CICAYIOIMHUM 00pa3oM
(puc.2):

a) 1eJI0€ YHCJIO MUJUIMMETPOB OTCUUTBHIBAETCS MO TOMY IITPUXY OCHOBHOM
IIKaJIbl, KOTOPBIA HAXOIWUTCSA B Ipejaeiax HETOJABMMKHOW IIKaJbl JIECATHIX JOJICH
muiumerpa (46 MM Ha puc.2);

0) nmecsaTble MOJIM MWUIMMETPA OTCUMTBHIBAIOTCS MO HEMOABWKHOM IIKaje B
3aBUCUMOCTH OT TOro, KakOW TIOCHEAHMM IITPUX OSTOW IIKaIbl  MPOIIENT
3a)MKCUPOBAHHBIN paHee MTPUX (46MM) OCHOBHOW IIKajbl (B IpUMEpe Ha puc.2
mTpux 46 mm niporren mtpux 0,3 mm);

B) COThI€ W THICAYHBIC JOJIM MHIJUIUMETPAa OTCUMTHIBAIOTCS TOCIE TOBOPOTA
IUIACTUHKU CO CHHpaiblo Apxumesna 3a pykosTKy 23. IlmacTuHKy MOBOpadymBaroT
TakK, YTOOBI IITPUX OCHOBHOM mIKambl (46 MM) B 0O0JIaCTHyKa3aTesas pacIojarajics
CUMMETPUYHO MEXIYy PUCKaMU BHUTKA ABOWHON criupainu. OTCYET MPOU3BOAUTCS IO
KPYIrOBO#i IKaie u ykaszaTeito (62 MkM Ha puc.2).

Taxum oOpa3oM, MOTHBINA OTCYET B JaHHOM npumepe 46,362mm.

Cron uMeeT MWIMHAPUYECKUN HAMPaBISIONUN JKeI00, KyJa yCTaHABIUBAIOT
0abku 12 c mentpamu. BepxHsis MIOCKOCTh CTOJIA CIYXKUT JJisi YCTAHOBKM HAa HEH
IUTAHOK C U3MEPUTENBHBIMU HOKaMH WIIH ISl YCTAHOBKHU MPEIMETHOTO CTEKIISTHHOTO
CTOJIUKA.

C uenpl0  yBEMMYEHHS  TOYHOCTH  HW3MEPEHHS K  YHUBEPCAIbHBIM
MUKpPOCKOTIAaM  TMPWJIATAIOTCS HM3MEpHUTETbHBIE HOXH. Pabouas BbIcOTa HOXa
paccuMTaHa TakuM 00pa3oM, YTO MPH YCTAHOBKE €ro Ha CHENHaJIbHOW OMOPHOU
MJIaHKE JIe3BME HOXKAa HAXOAWTCS Ha BBICOTE IEHTpoB. Hoxxu OBIBalOT mpsiMbie U
CKOIICHHBIC (JIeBbIe W TpaBbie). Ha BepxHEl MOBEPXHOCTH HOXKA MapauIeIbHO
JIE3BHIO HAaHECEHA TOHKAas pucKa. PaccTosHME OT JIe3BUS IO PUCKH JEIIAeTCs PaBHBIM
0,3 mm 0,9 mm.

Jletanb ocBemaeTcsi MO0 OT WCTOYHMKA cBeTa 21 CHU3Y mapajielIbHBIM
My4KOM Jy4yel, 10O CBEpXy OT MOCTOPOHHEr0 HMCTOYHMKA cBeTa. M3o0paxkeHue
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JeTaJld  pacCMaTpUBAETCS 4Yepe3 OKyIsp S MHUKpockomna. @DoKycHpoBaHHE
MIPOU3BOJUTCS BHayayle Ipy0o, MepeMEeNIeHMEM MHUKPOCKONAa MAaxOBHYKOM 25 HpH
OTIIYIIEHHOM CTOTOpE 2, 3aTeM 00Jiee TOUHO KOJIBIIOM 8.

Kononna 1 BMecTe ¢ MHKPOCKOIIOM M OCBETHTENEM MOXET OBbITh HAKJIOHEHA
OTHOCHUTEJIbHO TMONEPEYHON KapeTKH BHHTOM 9, 4TO HEOOXOAMMO IPHU U3MEPEHHUU
pe3b0. OTcUeT BBITIOHIECTCS 110 IIKaje ¢ IEHOM aeneHus 6'.

W3mepuTenbHbId ~ MHKPOCKOI  CHa0XaeTcsi  CMEHHBIMH  OKYJISIPHBIMHU
roJIOBKaMU: YHUBEpCcalibHas mTpuxoBas S (puc.l), aBoitHoro uzobpaxkenus (puc.4) u
npoduibHas, CiyXamias JJis cpaBHeHUs npoduist netanu ¢ Habopom mpodunel Ha
OKYJISIDHOM IJIACTHHKE.

Ynueepcanvnaa wmpuxoeas 20n06Kka VMeeT TOBOPOTHYIO CTEKJISIHHYIO
IUIACTUHY C TEPEeKPEeCThEM M JOMOJHUTEIbHBIMU IITPUXOBBIMU JIMHUAMH (puc.3).
[Ipouecc u3MepeHHs 3aKIIIOYaeTCsl B IMOJYYEHUU PA3HOCTH OTCUETOB MO OTCUETHBIM
MUKpPOCKONAaM TMpH JABYX IOCJIEJOBATENIbHBIX COBMEIIEHUSX TEHEBOTO M300paxeHus
KOHTYpa JIETAJIA C OJHOU U TOM K€ IUTPUXOBOU JTUHUEU OKYJIIPHOU T'OJIOBKH.

JIOTIOMHUTENbHBIE IITPUXOBBIC JIMHUM HEOOXOAUMBI JIJIi M3MEPEHHUs JeTalen
C MPUMEHEHHEM CIEIHUATbHBIX U3MEPUTEIbHBIX HOXKEU, MOATOMY PACCTOSHUS  OT
[HEHTPATBLHOTO  IITPUXa  JO  JIOTIOJHHUTENbHBIX COOTBETCTBYIOT —PACCTOSHUSIM
OT Je3BUs HOka 10 pucku Ha ero nosepxHoctu (0,3 miu 0,9 mm).

TpuxoBasi MmiacTUHA MOXET IMOBOPAYMBATHCS MaxoBUYKOM 4 (puc.l), yron
IIOBOPOTa OTCUMTHIBAETCS IO WLIKaJdaM YIJIIOMEPHOrO MHUKpockona 6 (1o OCHOBHOM
IIKajxe C [EeHOW AeieHus 1° W MO JONOJHUTENIBHOW INKaje ¢ IIeHOW jaeneHus 1').
[IIkampl OCBEIAIOTCA 3€PKalbLEM OT OCBETUTEN [, PAaCHOJOXKEHHBIX I10]
YIJIOMEPHBIM MHKPOCKOIIOM.
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Puc. 3. Cxema wusMmepeHus
CHeIUATbHBIMUA
U3MEPUTEITHHBIMUA HOKAMHU

Puc. 4. I'onoBka 1BOMHOTO
HU300paKeHUs

Tonoeéka o0eoiinozo u3zoopasricenua (puc.4) CIAyXKUT I ONpeaeTeHUs
pacCTOSIHUKA MEXAY OCAMHU OTBEPCTHM WM Na30B. ['0OJOBKa COCTOMT W3 KOpITyca,
OKylsipa W cucTeMbl npm3M. [Dlmockocth abcd sBisSeTcs MOMYIPO3PAYHBIM
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3epKajioM, T.€. YacThb CBETa MPOXOAHWT Yepe3 HEero, a JApyras 4acTb OTpa)kaeTcs.
[Tydok cBeta, Hecymui u3o0Opaxkenue aeranu (A4), Ha rpanu abcd pasaBauBaeTcs, U
U3 TPU3MBI BBIXOJAT YK€ JIBa MydYKa, OOpasylollue ABa H300pKEHHUS - MPAMOE
(A1) u mepeepuyroe Ha 180° (42). Ecam npocineauTh Xona Jyded mocie HX
pas3zeneHus, TO BHIHO, YTO MPH MEPEMEIIEHUH MUKPOCKOIA OTHOCUTEIBHO JETaju
n3o0paxeHus OyayT cOMMKaThCA WU YAAISIThCA Apyr oT apyra. llostomy, eciu
no0UThCA coBMelleHus: o0oux wu300pakeHuil, To och Mukpockona 00 Oyner
pacmonaraTbCsi HaJl OCbIO OTBEPCTHS WM Mas3a. TakuM o0pa3oM, MPUMEHSS TOJIOBKY
JIBOMHOTO W300paXCHHS, MOXHO ONPEACNSATh PACCTOSHHUS HE MEXKIY KpasMmu
OTBEPCTUH U TMAa30B, & HETIOCPEICTBEHHO MEXTYy UX OCSMHU.

VBenMdueHUue OKyJIapoB ToNoBOK paBHo 10%,  yBenuueHmss CMEHHBIX
oowektuBoB - 1%; 1,5%; 3% u 5%, coorBercTByromue nons 3penns - 21; 14; 7 u 4,2
MM. B manHO#M paGoTe MCIonb3yeTcsa Hambollee PacIpOCTPAaHEHHBIM OOBEKTHB 3%,

T.€. 00IIee yBenudenne mukpockomna 30%,
[lopsaiok BBITTOJIHEHHS paOOThI

1. Usmepenust pacCTOSTHUSI MEXKIY OCSIMH OTBEPCTUH

1.1. TloaroroBUTh MHKpOCKON K padote. s 3TOro, OTIYCTHUB CTONMOPHBIE
BUHTHl 11 (puc.l), pa3nBuHyTh 0aOKku 12 W yCTAaHOBUTH CTEKJISSHHBIM CTOJMK Ha
NUIM()OBAHHYIO IUIOCKOCTh CTOJIa (PEeryJIHMpPOBOYHBIE BHUHTHI CTOJMKA JIOJKHBI
pacrnojyiaraTbCsi CO CTOPOHBI HAOIIOATENS).

[loakirOYUTh  MHUKPOCKON K  OCBETUTEIBHOM CeTH. YCTaHOBUTh B
OCBEIIICHHOW 30HE€ TPEIMETHOTO CTEKJa CTOJIMKAa HW3MEpPSIeMYI0  JIeTallb.
[lepememiast Bpy4YHYIO CTOJX M KAapeTKy MHUKPOCKONAa WIJIM JEeTalb  HO
CTEKJITHHOMY TPEJIMETHOMY CTOJHUKY, PACIOJIOXKHUThH JIeTaldb TaK, 4TOOBI OJHO M3
OTBEPCTUN HAXOIUJIOCH B MOJIE 3PEHUSI MUKPOCKOTIA.

CdokycupoBaTh MHKPOCKOT OTHOCHUTENBHO JneTaiu. s 3Toro, omycTuB
CTONOp 2 W TepeMelias MHUKPOCKON BBEPX M BHU3 MaXOBHYKOM 25, HOOUTHCS
YETKOr0 H300paKeHUsI OTBEpPCTUs, TMOCIE€ 4Yero cTomop 2 3akpenutb. llpu
HEOOXOIMMOCTH TOHKYIO PETYJIHUPOBKY MPOU3BECTH KOJBIIOM 8.

Puc. 5. Cxema wusmepeHus
MEKOCEBOT0 PACCTOSTHUS
npu napayieTbHOM
nepeMeIeHUH cTona
otHocutenbHo 010,




1. 2. U3meputh paccTosHue Mexay ocamu otBepctuid D u d (puc.5),
UCTIONB3Ysl YHMBEpCAJIbHYIO IITPUXOBYIO TOJOBKY. B 3TOM ciydae mexoceBoe
paccTosTHUE OTBEPCTUH MOXKHO OIMPEAETSATh TOJIBKO KOCBEHHBIM METOJOM, JHOO IO
pe3ynabTaTaM HM3MEpPEHUsl JAMaMETPOB OTBEPCTHH W PACCTOSIHUS MEXKAY UX KpasMu:

D+d D+d
Coa+"—"=q-—2 (1)

MO0 TOJBKO MO JBYM PACCTOSHUAM MEXIY KpasMHu:
A+a
O = (23

Ilepen wW3MepeHHMEM pacCTOSHHH A W a JeTadb HEOOXOINMO
YCTaHOBUTH Tak, 4ToObl MexoceBass nuHusi O;0, pacnonaranach mnapajjieibHO
HAMpPaBJICHUIO ABUXKEHUS CTOJNA. J[JIs 3TOro mociaenoBaTelIbHBIMUA MEPEMELICHUSAMUA
CTOJIa ¥ TOBOPOTAMH JI€Tadu JIOOUTHCA TAKOTO TIOJOXKEHUS, YTOOBI PACCTOSHHS

b, N3MCPCHHBIC ITOIMMCPCUYHBIM MHUKPOCKOIIOM, OBLIN OJHWHAKOBBI.

Onepanyst BBIBEPKH JETalU TPYIOEMKA, MOITOMY PEKOMEHAYETCA I PYrou
BapuaHT onpenaeneHus paccrosHus C.

Puc. 6. Cxema nsmepenus
MEKOCEBOI'0 PACCTOSHUS
IpU NIPOU3BOJIBHOM
PacroI0KEHUH JETAIH

—_— - B -

N3MmepsaroTcs pacCTOSTHUST MEXKAY KpasMH OTBEPCTHM B JIBYX B3aUMHO

HEPIeHIUKYIAPHBIX HAalIPaBICHUAX, T.e. Mx, My u Mx, My. Torga (puc. 6):

D+d Did M_+m,
C,=m +—— =M, —— =z =, (3)

L 14 M +m
O =.';';'|—'|:I ﬂ=.'l-f —D A !

(4]

- ~

c=,c.+C,°. (3)

1.3. U3meputh paccTossHUE MEXIYy OCSMU IPU HCIOJb30BAHUM TOJIOBKH
JBOMHOTO M300pakeHusl. BEIBEpHYTh Kpensmuii BUHT, PACIIONIOKECHHBINA CIpaBa IMOJ
YHUBEPCAJIbHON TOJIOBKOM D, OCTOPOXKHO CHATh €€, YCTAaHOBUTH B3aMEH TOJIOBKY
JIBOMHOTO M300paKeHUsI U CHOBA 3aKPENUTh BUHTOM.

[locne ycTaHOBKM 3TOM TOJOBKA B TOJI€ 3peHHs OyAyT BHUIHBI JIBa

8



n300paxeHus ofHOro u3 orBepcTuil. IlepeMerniennemM crona U KapeTKu COBMECTUTH

00a M300paKEHUS U TO CIUPATBHBIM MHUKPOCKOIIAM OTCUHUTATh KOOPIAWHATHI X1 U V1

LeHTpa 3Toro oreepctus. [lepemenienueM crToa M KapeTKU PACIOIOXKUTh IEHTP

BTOPOI'0 OTBEPCTHUA MOJ OCbI0 MUKPOCKOIA, COBMECTUB 00a €ro M300pa)ke€Husi, u 1o

CIIUPAIEHBIM MHKPOCKOIIAM OTIPECIIUTh KOOPJIUHATHI X2 M Y2 BTOPOTO OTBEPCTHSI.
MexoceBoe paccTosiHUE OTpeAesaeTcs no Gopmyiie

€=+, = xa -5 + (32 -y (6)

2. I3mepenne KOHYCHOCTH Kainuopa

2.1. TloarotoBuTh MHKpOCKON K pabore. CHITh TPEAMETHBIN CTEKISTHHBIN
CTOJIUK W YCTAHOBUTH JICTAJIb B LIEHTPHI, TP HEOOXOAMMOCTH MOXKHO TIepeMeliaTh
u 06abku 12 mpu ornymeHHoM crtomope 11 u camu HEHTphl NpU OTHYLIEHHOM
cronope 10. Bo wu3bexxaHue mMOpYd OCBETUTENBHOW JMH3bI MUKPOCKOIA JETallb
00s3aTeNIbHO YCTaHABIMBATh B KpaWHUX TOJOXKEHUAX cToia U KapeTku. CHoBa
YCTaHOBUTH Ha MHKPOCKOTIE YHUBEPCAIbHYIO HITPUXOBYIO T'OJIOBKY.
OTtdoxycupoBaTh MUKPOCKOIT Ha Kpail YCTAaHOBJIICHHOT'O B IIEHTPax Kaiauopa.

2.2. U3meputh KOHycHOCTb. COBMECTHTH IIEHTP NEPEKPECTbs IITPUXOBON
IUIACTUHBI C KpPaeM TEHEBOI'0 HW300pa)KeHUs JAeTalld Ha PacCTOSHHM 2 - 5 MM OT
OJIHOTO U3 TOPILIOB, CHATH MOKA3aHUS POJOJIBHOTO U MONEPEYHOTO MUKPOCKOTIOB.

3aTemM ompeneNuTh IUaMeTp B 3TOM CEUEHHH, JJI YEro MEPEMECTUTh KapeTKy
IO COBMEUIEHUSA LEHTpAa TNEPEKPECTbI C JIUAMETPAIBHO MPOTHUBOIOJIOKHBIM
KpaeM JIeTalldi U CHATh OTCYET MONEPEYHOr0 MUKPOCKOIIA.

[lepeMecTUTh CTOJ MHUKpPOCKOIIA B CTOPOHY BTOpPOro TOpLa KOHyca Ha
ompelesieHHoe  paccrosiHne L (g ympoumieHWsT  pacdyeToB  JKEJNATENbHBI
nepemenienuss Ha 50, 100 MM W T.1.), KOTOPOE OTCUMUTHIBAETCS IO MPOJAOJbHOMY
MUKpPOCKOIY.

OnpenenuTs AuaMeTp KOHyca BO BTOPOM CEUEHHMM M pacCUUTaTh
koHycHOCTh K 1 yrou a.

2.3. V3Mepurb TMOJOBUHY yIJIa TpH BepIIMHE KOHyca o. IloBopoTrom
OKYJISIPHOW TUIACTUHKM MaXxOBHUYKOM 4 COBMECTHTh TOPU30HTAIBHYIO IITPUXOBYIO
JUHUIO C KpaeM TEHEBOr0 H300paKeHUs W TPOU3BECTH OTCUET IO YIIIOMEPHOMY
MHUKpOCKomy 6.

2.4. I3smeputh KOHYCHOCTh C TPUMEHEHHWEM HOXEH. YCTaHOBUTH [IBa
ClIelIMaIbHBIX HOXeaepxkateass B ma3bl 20a croma 20 W 3aKkpenuTh UX
CTOTIOPHBIMH BUHTAaMHU TaK, 4YTOOBl yAOOHO OBIJIO TpPWIXKATh JIE3BUS HOXKEH K
IUAMETPATIbHO TMPOTHUBOIOJIOXKHBIM 00pa3ylomuM KOHYca B HYKHOM CEUYCHUHU.
Jle3Bue HOXa JOJDKHO Tak IMpuieratb K oOpa3syroniell KOoHyca, YTOObl MEXIY
HUMH HE ObLJIO BUIHO MPOCBETA.

TmarensHo OTHOKYCHPOBATH MOBOPOTOM KOJBIIAa 8 MHKPOCKON Ha PUCKY
M3MEPUTEIBLHOTO HOXa, COBMECTUTh cooTBeTcTByoIyo (0,3 wim 0,9 wMm)
JOTIOJIHUTENIbHYIO IITPUXOBYIO JIMHUIO TOJOBKA C PUCKOM HOXa (LleHTpaJibHAs



JUHUS JOJDKHA TOYTH COBMAJaTh C KpaeM TEHEBOTO M300pa’keHUs, KaK MOKa3aHO
Ha puc.3).
CHATh IOKa3aHUS U OMPEEIUTh KOHYCHOCTh TaK, KaK yKa3aHo B II. 2.

3. CocrtaBuTh OTYET O MPOJAEIAHHONM paboTe, MOMECTUB pPe3yJIbTaThl
U3MepeHui B Tabnuiy 1.
Tabnuua 1.

H3amepeHrie geTaneii Ha YHHBEPCaIbHOM
M PO CEKOIIE

Cxena MOJI0BKH OEOHHOT O
200N A EHHA

PaboTa

HauueIe o opubope

Haumenoeamie

[ena nencmia
CITD AMEHOT 0
LMK 0 CKOTIA
[leHa mensma
YTIOMERNHOTD
LD O CKOIA

[Ipenentl KaMepernia
[epeMEIEHHE

CxemMa PACIIONIOKEHHA IIOAITATTHHKOE CTOJNA H FapeTEH

PezryILTaThEI I3 MepPEHIA MEHOCEERIX PAcCTOAHII

FHHBEP LAMEHOH ITTRH OB OH TOJOEKOH OEoHHOTD IedcTEHA

T'OJOEKOH

Soried Qe © YRR IARUEM 08X Soried Qe © YIRS a08X
QRIC SO OHIC e 0

Oy = '::_1.! = o= = CJ.I = o=

PezyInLTaTEI 3 MEepeHHA KOHYCA

bes HOXEeH C IPHMEHEHHE M HOKEH

SoRILF DAL © VIR AAHLEAN E08X SoxIF DAL © VR AAHLEAM S08X
DRI HE RS ORI e RS

= o= = o=
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IIpakTnuyeckas padora 3.
N3yuenune MeTOAMKHN U3MEPEHMI ¢ IOMOIIbI) MPOEKIIHOHHOI0 ONITHYECKOI0
npudopa

[Ipoekuuonnbiii pudop BII ciyXuT st M3MepeHus W KOHTPOJs JeTanen
CJIOXHOTO0 KOHTYpa ((hacOHHBIX IIA0JIOHOB, KYJAa4KOB, MEJIKOMOJIYJIbHBIX 3yOuUaThIX
KOJIeC, ITaMIIOB U T.I1.).

IIpr xOHTpONE B CEpPUHMHOM IIPOM3BOJACTBE YBEIWYCHHBIM KOHTYp Je€Talu
COIIOCTABJISIOT C ABYMs IIPEACIbHBIMUA KOHTypaMu. M3nenue npusHaeTcss T'OIHBIM,
€CIIM JCUCTBUTEIIbHBIM KOHTYP HE BBIXOJWUT 3a IIPEAEIbHbIE KOHTYPBHI UYepTeka.
N3MepeHne MOXET BBINOJHATHECA IBYMS METOJAMU: BBIYEPUMBAHUEM YBEIUYEHHOIO
KOHTypa M3MEpSAEeMOM JeTAIM C NOCIEAYIOIIUM HW3MEPEHUEM YepTexa  WIH
HEIIOCPEACTBEHHBIM  M3MEPEHUEM  pasMEpoB  JE€TAIM  IYTEM  OTCYETHBIX
[IEpEMEILICHUN KOOPAMHATHOI'O U IIOBOPOTHOI'O CTOJIUKOB.

B wyacTHOoCcTH OT KOHTpOJIMpYyeMOro mapamerpa ©u (QOpMBI Je€Talu Ha
POEKTOpPE MOXKHO paboTaTh: B MPOXOISIIEM CBETE CHHM3Y; B NMPOXOISIIEM CBETE
cOOKY; B OTPa’)KEHHOM CBETE CBEPXY.

N3 ontuueckoil cxembl (pUC.7) BUAHO, YTO METOJA KOHTPOJIA MEHSETCA B
3aBUCUMOCTH OT TOTO, KaK pacrojlaraercsi ocBeTUTeNlb 1 OTHOCUTENhHO OOBEKTHBA
6 u u3MepsieMoil JleTany, YCTAaHOBJICHHOW Ha CTOJUKE 4 MpOeKTopa.

(I 7 1

Puc. 7. Ontuueckas cxema IpOEKIIMOHHOTO pudopa

B npoxoasimem cBeTe CHHU3Y yIOOHO MPOBEPSTH MIIOCKUE ACTANIN, TOJOXKHUB
WX Ha CTEKIO CTOJIMKa. Torja Jy4d OT ocBeTuTesnss 1 TpOoXOoAsST KOHACHCOpP 2,
OTpaXKaroTCs OT 3epKaja 3, OCBemIas JeTallb CHHU3Y, OTPAKAITCSI OT OOBIYHOTO
3epkasia 5, mMpoXoAsAT Yepe3 OOBEeKTHB 6 W Mpu3My 7, OTPaKAIOTCS OT BEPXHETO
3epkasia 8, M Jar0T TEHEBOE M300pakeHHEe Ha dYKpaHe 9.

B npoxoasimeM cBere cOOKY OOBIYHO M3MEPSIOT Pe3b0y, TaKk KaK MPU 3TOM
MMEEeTCS BO3MOXKHOCTh HM30€XKaTh MCKa)XXEHUS OCEBOTO ceueHus pe3bObl. B atom
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Clly4ae OCBETUTENb 1 BMECTE C KOHJAEHCOPOM 2 U 3€pKaJioM 3 pacroJiararorcs cOoKy,
KaK MOKa3aHo Ha puc./, 6, a 3epKajio 5 OTBOJUTCSL.

B orpaxkeHnHOM cBere IIPOBEPAIOT KOHTYp 4YacTU JAETajld, KOTOPBIU
MEPEKPHIBACTCS JIPYTUMHU BBICTYHAIOIMIMMHU €€ dYacTsMu. lIpy TakoM KOHTpose
oceetutenb 1 (puc.7, 6) pacnonaraercsi HaJ MpoBepseMol jaeranbro. [lydok ryueid,
IPOXOAsl uepe3 IMOIYIPO3payHOEe 3€pKalo 5, KOTOpPO€ MOABOAMUTCA BMECTO
OOBIYHOIO, OCBEIIAeT TOopel u3MepseMoil neranu. OTpakeHHbIE OT JETalH JIy4H
BHOBb OTPa)KaloTCAd OT 3€pKajla D U Jajiee, Kak IMpPU TMPOXOMSIIEM CBETE CHU3Y,
Jal0T U300pakeHue Ha sKpaHe 9.

[IpoeKkTop COCTOUT M3 MACCHUBHOIO OCHOBaHHUS C IIYCTOTEJION KOJOHHOM, K
KOTOPOM KpEMuTCS KPOHIUTEHH, M3MEPUTEIBHOIO KOOpJAMHATHOro croiuka 1 (puc.8
u 9), oovektBa 9 C peBosibBepHOU rojoBkON 10, B KOTOPOH pacHONOKEHBI
OOBbIYHBIE U MOJYMPO3pauHbIe 3epKaja, a TAaKKe BEPXHEro 3epkaja u 3kpaHa 18.

OcBerutens 4 B 3aBUCUMOCTH OT CXEMbl U3MEpPEHUsI Kpenurcsa J1ubo K Tpyoe
CTONUKA, JUOO K PEBOJBBEPHOW TOJIOBKE, JTUOO K KOJOHHE TMpU IOMOIIU
cnenuanbHOM TpyObl, KoTOpas ykpemusiercs B otBepctue 15. Tlpoexrop BII

CHA0XAETCs CMEHHbIMM OObeKTMBaMu ¢ yBenumdenmem 10, 20 u 50° npm
cootBeTcTBYtONMX moJisx 3perust 60, 30 u 12 mm. Ilena nenmenust OapabGaHOB
MUKPOBUHTOB - 5 MKM. BennuumHa oTcyeTa MO HOHUYCY YIJIOBOM IIKAaJIbI
IIOBOPOTHOI'O CTOJIMKA — 3.

[Topsiok BBITIOJIHEHUS PaOOTHI

Paboma & npoxooswem ceeme cruszy

1. [IpoBepuTh, 3aKpemyieH U OCBETUTENb IJsi paboThl B MPOXOISIIEM
CBETE; MPU HEOOXOJUMOCTH YCTAaHOBHUTH €ro. JlJii 3TOro OTBEpHYTh BUHT 3 M CHATH
OCBETUTENIh C PEBOJLBEPHON TOJIOBKH (pHC.9), 3aKpenuTh OCBETUTEIL Ha TPyOE S5 U
3aKpEenuTh ero BUHTOM 3 (puc.8).

2. BBepHYyTh B THE3/10 KOJIOHHBI O0OBEKTUB TPEOyeMOTO YBEJIIMUCHHUS B

COOTBETCTBUU C Pa3MEPOM JIETalIH W TOJIeM 3peHusi oObekTHBa. [loBopoTom
cromopa 11 TPOTUB YacOBOM CTPENTKHM OTKPENHUTHh PEBOJILBEPHYIO TOJOBKY W
PaCIONIOKHUTh €€ TOPU30HTAIBHO. BBUHTUTH OOBEKTHB U TOBEPHYTH PEBOJIBBEPHYIO
TOJIOBKY TaK, YTOOBI HaJ JIETAIBbIO pacIojiarajJoch OOBIKHOBEHHOE 3EpKalio, |
3aKPEMHTh €€ CTOMIOPOM.

3. VY cTaHOBUTH KOHJEHCOP 6, COOTBETCTBYIOIIUI
YBEJIMUEHUIO 00BeKTHBA. [IIs1 3TOro OTHMYCTUTH BHHT 2 W TMOBOPOTOM OapabaHa
TOOUTHCS TIOSIBJICHUS B OKHE / COOTBETCTBYIOIIETO YHCIIA.

4, Bromrounte mipuGop B CeTh, YCTAaHOBUTH J€Talbh MPUMEPHO B IEHTpPE
OCBEIIIEHHOW 4acTu cTekna crommka 16 (puc.9) m mooporom mrypBana 20 mpu
OTIIyIIEHHOM cTomope 19 moOuThCs yeTKoro m300pakeHus! eTanu Ha dKpaHe 18.

5. Jatp oacku3 peranu, JJsi 3TOrO OOBECTHM KOHTYp TEHU Ha JIMCTE
Oymaru, 3akperyiecHHOM Ha »JkpaHe. CHATh JHCT, HEOOXOAWMBIE pa3Meph
W3MEPUTh IITAHTCHIUPKYJIEM WU JUHEWKOW M yKa3aTh MX Ha ICKU3E C y4ETOM
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Maciitada yBeIu4eHUs!.

6. Ha »kpaHe HaHecTH OCHM KOOpPJMHAT TakK, 4TOObl HA4YaJo KOOPJUHAT
COBMAJAJI0O C ILIEHTPOM BpAIEHUS CTOJAa, a OCH KOOPJIMHAT - C HaIpaBICHHUAMHU
MPOJOJIBHOTO U MOMEPEYHOI0 NEPEMEILIEHUI CTOJIa.

Haumu UeHmp  6PAWICHUA CMONA HA IKPAHe. Mg atoro

MUKPOMETPUUYECKHUE BHUHTHI CTOJIAa YCTAaHOBUTH Ha HYJIEBbIE ITOKa3aHUA.
Mex 1y mpoJI0bHBIM MUKPOBUHTOM 13 U OMOPHOM TJIOCKOCTBIO CTOJIA JOKHA OBITH
yCTaHOBJIEHa KOHIeBass mepa 50 MM, a MeXAy MONepeYyHbIM MHUKPOBUHTOM 14 u
JIpyroil OMOPHOM MIIOCKOCTBIO CTOJMA - Mepa 25 MM.

BwmecTo koHTpoupyeMoi JieTaau yCTaHOBUTH MPUMEPHO HA CEPEMHY CTEKJIa
KpPYIJIOro CTOJla OINpaBy C MEPEeKpecTbeM U BpPALEHUEM IUTypBaja JOOUTHCS
YETKOr0 M300paKeHMs IITPUXOB OMpaBbl Ha 3KpaHe. [loBopaumBasi KpyrJblid CTO,
OTMETUTh Ha Oymare H300paK€HHE TOUYKH TEePECEUYCHUs IITPUXOB HYEpPe3 KaKJble
90°. DTu 4YeThIpe TOYKU COCAUHUTH TaK, YTOOBI TMOJYYUTh JIBE MEPECEKAIOIIUECS
JIUHUH.

Jlns TpoBepKH  TIepeBUTATH OCTOPOXKHO OT  PYKH OIpaBy C
MEPEKPECThEM JIO TEX IOp, MOKAa TOYKA IEPECEUCHUs] IITPUXOB Ha OIpaBe HE
COBMECTUTCSI C TIEPEKPECTheM, TOJYYCHHBIM Ha Oymare. Bpaimas kpyrielid cTod,
yOeIUThCs, UYTO OTO TIEPEKPECThE SBISCTCS IIEHTPOM BpaleHus crona. llpu
HEO0OXOAMMOCTH MMOBTOPUTH HAXOXKICHUE IIEHTpA.

Haiimu 06e 63aumno nepnenouxynapusle ocu Koopounam. OCTaBUB OINPABY
C MEpPEeKPECThEM B LEHTPE BpAILECHHS CTOJA, NEPEMECTUTH CTOJI MHUKPOBHHTOM B
IPOJIOJIBHOM HANpaBJIEHHH, OTMETUB Ha JKpPaHE TOYKOM HOBOE IMOJIOKEHHE
nepekpectbs. [loBTOpUTH TOI0OHYIO OMEpalfio Npy TOMNEPEUYHOM IEepPEMEIICHUH
CTOJIa.

Uepe3 Hayano KOOPAWMHAT U MOJYyYECHHbIE OTMETKM HA 3KpaHE MPOBECTU OCU
KOOpIHHAT.

1. N3meputh HeoOXomuMmble pa3Mepbl. Ilpu  u3MepeHUM JHHEHHBIX
pa3MepoB HAJO C MOMOIIBIO MUKpoBHHTOB 13 m 14 mepememiaTh JaeTalb Tak,
YTOOBI €€ KOHTYPBI TOCIEAOBATENFHO COBMAAAN C KOOPAMHATHBIMU

muHUSMU. B cimydae HEOOXOAMMOCTH JeTallb TOBOPAYMBATH MaXOBHUKOM

12 npu ormymenHoMm cromope 8. Otcuer mnpousBomutTcs Mo Oapabanam
MUKPOBUHTOB. [[7151 yBenuyeHUs MpeAesioB M3MEpPEHHS MEXIAYy MHUKPOBUHTAMU U
CTOJINKAaMU MOYHO YCTaHaBJIMBaTh KOHIIEBbIE MephI 17.

[Ipn u3MepeHUH YIJIOBBIX Pa3MEpOB CIEAYyeT, Iepemenias AeTajdb OT PYKH,
COBMECTUTh BEPIIMHY H3MEPSIEMOr0 yria WM IEHTpa JeTalld ¢ H300paKeHueM
LIEHTpa BpAlllEHUs CTOJIa Ha OJKpaHe. V3MepuTh yIiibl, CHHUMas MOKa3aHUS IO
YIJIOBOM HIKaJle CTOJIa U HOHUYCY.

8. Pe3ynbrarhl U3MepeHus ykazaTb HA TOM JK€ 3CKU3€ B CKOOKax psiiOM C
paHee MOJIyYEeHHBIMU pa3MepaMH.

Paboma 6 ompasicennom ceeme
1. VYcraHOBUTH OCBETUTEND AJI pabOTHl B OTpaxkeHHOM cBete (puc.9). [lpu
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oTnylieHHoM cromnope 11 moBepHyTh peBoibBepHYI0 rosoBky 10 Ha 180°, uToOBI
BMECTO OOBIYHOTO 3€pKajla HaJ AETAlbI0 PACIONIOKWIOCH MOJIYIPO3PAYHOE 3€pPKaJIo.
3aKpenuTh TOJOBKY MOBOPOTOM CTOIOpPa MO 4YacoBOMl crpenke. OTHyCTUTh BUHT 3,
CHSTh OCBETUTENb C TPYObl 5, YCTAaHOBUTh €r0 Ha PEBOJBBEPHYIO TOJOBKY H
3aKpENUTh BUHTOM.

2. JlaTh 3CKM3 J€Tald U BBIIOJHUTH HEoOXonumble uaMepeHus. llopsaok
BBINIOJIHEHUS TaKOM ke, KaK U IpH paboTe B MPOXOSIIEM CBETE.

O3HAKOMUTBCA C KOHCTPYKLIMEH MHKPOMETPUYECKHMX BUHTOB W JaTh 3CKH3
MHUKPOMETPUYECKOI'0 YCTPOUCTBA.

3. CocraBuTh OTYET O MPOJAEIaHHOM paldoTe, IOMECTUB PEe3yJbTaThl
U3MEepeHui B Tabnuity 2.
Tabnuua 2

PaboTa Hamepenue 1eraieii Ha npoekTope

JaxHsle o npudope

HaumeHoBaHHE

YEEIHIEHHE
oDBEKTHEA

llena genexus Cxema xoga myaei
dapabaHos

BenuuuHza 0TCHeTa no
HOHHYCY

JCKM3 MHEPOMETPHHMECKOTD YCTpOICTEA
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IIpakTnuyeckas padora 4.
N3yyenne MeTOAUKH U3MEPEHUI OTKIOHEHHH OT KPYIJIOCTH

JIist u3MepeHusl OTKJIIOHEHUH OT KPYTJIOCTH MIJIWHAPUYECKUX W KOHUYECKUX
MOBEPXHOCTEW JeTajell 4acTO MCIOJIb3YIOT CHEIHUAIbHBIE MPUOOPHI — KPYTIOMEDHI,
paborarome 1O  METOAYy  OTHOCHTEIBHOTO  MPEIM3UOHHOTO  BpAIICHUS
M3MEPUTEIHFHOTO MPeoOpa3oBaTeis U ACTAIH.

B 3aBucumoctm oT 00BEKTa, KOTOPOMY  COOOIIAETCS  BpallleHHE,
KpyrjaoMepsl naensarcs Ha jaBa tuna: KH — ¢ BpamaromuMcs H3MEPHUTETbLHBIM
npeobpazoBarenem u KJ[ — ¢ Bpamarornieiicss u3mepsieMoii AeTajblo.

JluarpaMMHBIH JIUCK C 3alMCaHHBIMM HAa HEM B  TOJSPHBIX KOOpJIWHATAX
CUTHAJIaMH OT TIEPEMEIICHUS] HW3MEPUTEIIbHOTO HAKOHEYHWKA IpeoOpa3oBaTeIs
NPEJCTaBISICT COOOW  KpyrjorpaMmy, II0 KOTOPOW  ONpPEHENsieTCS  YHCIIOBOEC
3HAUCHWE OTKIOHCHHS OT KPYIJIOCTH. 3aluCh KPYIJIOTPAMMBI OCYIIECTBISCTCS
CaMOTIMCIIEM 3JICKTPOUCKPOBBIM CIIOCOOOM Ha OYMaKHBIX JHArpaMMHBIX JTUCKaX,
BPAIAIOIINXCS CHHXPOHHO C TPEHM3WOHHBIM IIMUHAEIEM. JnarpaMMHBIN JTHCK
umeeT 12 paBHOMEpPHO pACMOJIOKEHHBIX IO OKPYKHOCTH JydeH (paguycoB) ¢
JCIICHUSIMH Yepe3 2 MM.

JUIs MCKIIFOYEHHs 3aluce Ha KpyrjorpamMmax IIEpOXOBaTOCTH

U3MEPSEMO TOBEPXHOCTH H3MEPUTEIbHBIC HAKOHCYHUKH TpeoOpa3oBaTes
BBIIIOJIHAIOTCS ¢ OonbimuM paguycoMm 3akpyriaenmii (0,5 mm um 2,5 mm). VY
KPYIJIOMEPOB  MPEAyCMOTPEHbI  (PUIBTPHI  YAaCTOT, C  TOMOIIBIO  KOTOPBIX
YCTaHABIIMBAETCS YHUCJIO HEPOBHOCTEH, PETUCTPUPYEMBIX 32 1 000pOT.

B nannoit naGopatopHoit paboTe MpenycCMOTPEHO MPUMEHEHUE Kpyriiomepa
mozaenn BE-20A (tunn KH).

[TpuGop s usmepenus kpyriaoctd BE-20A ocHOBaH Ha pajHaIbHOM METOJIC
KOHTPOJISI U MpeAHa3HAYEeH JJISi IPOBEPKU OTKJIOHEHUH OT MPABHIIBHON OKPYKHOCTH
T000T0 MEPHEHAUKYIIPHOTO K OCH CEUeHUs

HapyXHBIX W BHYTPEHHUX IIOBEPXHOCTEH JeTalied THUMa TeNl BpalleHus ¢
BBICOKOU TOYHOCTBIO.

Pa3mepsl nuaMeTpoB M3MeEpSIEMBIX MOBEPXHOCTEH: Hapyx HBIX — 0,5+250 mm,
BHyTpeHHUX — 3+260 mm. Hambonwmmas Beicota aetanm - g0 380 mm. IlpenenbHoe
pacctosiHue npoBepsiemoro ceueHuss oT topra — 200 mm. IlorpemrHocTs BpamieHus
mmuHaens He 6onee 0,15 mxm. Panuycst omrymbiBaromux uri — 0,5; 2,5 mm. Ycunue
mryma gaTauka Ha aetans 0,05-0,20 H.

[Topsinok BbIMOJIHEHUS paOOTHI

Hns  oOecriedeHust  OONMbIION  CTAOMIBHOCTH  TPH  BBICOKOTOYHBIX
M3MEPEHUAX TEepea HadalioM palbOoThl AJICKTPOHHYIO amnmaparypy mpuOopa BMECTE C
JaT9uKoM HeoOxoammo mporpeTh B Tedenune 20-25 munyt. [IporpeB mmwmHmens
MPU  XOJOCTHIX O0OpOTaxX BBIMIOJHAECTCS B TEUCHHWE 3-7/ MHUHYT BKIIOYCHHEM
TymoOIepa 25.
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Puc. 8. O0mwmii Bua kpyriomepa

ITocne mporpesa nmpudopa B JajibHEWIIIEM padoTa BBHITIOJHSACTCS B CIEIYIOMISH
MOCJICI0BATCIbHOCTH (ITO3UIMH Ha PHUC.7):

1. Bxurounth BUIKY TUTaHUS PUOOPA B IIEKTPUUECKYIO CETh.

2. [lepexmtoyarens QuabTpoB 1 TmOCTaBUTH B JIEBOE HEUTpaIbHOE
MOJIOKEHHE, a TMEepeKIovaTe]h YBEIW4YeHuid 2 B monokenne «0,5», a pydky
YCTaHOBKH Tiepa Ha «0» - mMpUMEpHO B cepeIMHe TOJI0KEHUS 4.

3. MexaHu3Mbpl MHUKpPOIIEPEMEIICHUSI LEHTPUPYIOLIETO CTOJIMKA  MPU
MOMOIIU PYKOATOK 3 M 4 YyCTaHOBHTHh B CpEIIHEE IMOJIOXKEHHUE, KOTOPOe

0003HaYEeHO KPYTOBOM PHCKOM Ha cerapaTope MeXaHU3Ma.

4. [Tpu nomomu pyuku 11 oTBecTH KapeTKy ¢ JaTYMKOM OT OCH BPAILIECHUS
LITTAHJIEITS.

5. Ha uentpupyromem cToiamke S5 yCTaHOBUTH JI€Talb, OPUEHTUPOBOYHO B
LIEHTpE.

6. BpiOparp mym 21 coOTBETCTBYIOWIEH IIWHBI M yCTaHOBUTH B
JepKaBKy JaTYMKa, OCTOPOKHO MPUAEPKUBasi pyKor U-00pa3HyIo Omopy.
[Ipu yctaHoBKe Iiyna OTHOCHTEIIBHO IMPOBEPAEMON JE€Tall HYHO OCOOECHHO
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CIeIUTh 3a TeM, 4YTOObl TOYKAa KOHTaKTa Ilyna C JeTalbl0 HaxoJuwiach Ha
paauycHoi 4dactu uribl. Takxke HEOOXOOUMO O00OpaTUTh 0CO0OE BHUMAHHE, UTOOBI
uria uiyna Oblla HampaBl€Ha B LEHTp JAeTalid, W00 CMEIIEHUE HCKaXKaeT
JNEHUCTBUTENBHYIO BEIMYMHY yBelnyeHUs. OCOOEHHO 3TO 3aMETHO MpPU U3MEPEHUU
nerajgel Maibix auameTpoB. Kak mnpaBuio, cMelieHHe IMocie HEOCTOPOKHOTO
BCTaBJICHHUS IIyNa 3aMeTHO Ha ria3. [logmpaBnsercss oCTOPOXKHBIM OBOpAaYMBAHUEM
HIKHEHN 4acTH 1lyna B IIPU3MAaTUYECKOMN JAeprKaBKe.

7. [lepexmouarenem 19 ycTtaHOBUTH HEOOXOAMMOE HAMNpaBJICHUE U
BEIMUMHY ycuius Imyna. B monoxkenue «0» - sl u3MepeHus: OTBEPCTHH, B
noyioxenue «B» - s u3MepeHus BaloB (HApPYXKHBIX MoBepxHocTel). [lpu

MCTIOJIh30BAHUN JUTMHHBIX MIYIIOB MEPEKIoYaTeNlb CTaBUTCS Ha KpailHHME pPHUCKH, a
NpY UCTIOIH30BAHUS KOPOTKUX — HA CPEIHHE.

8. OcB060UTh pYyKOSATKU 8, 12 HampaBiIsIOUIMX U3MEPUTEIBHON TOJIOBKH
U TOAHITh WIA OTIYCTUTh €€ TMpH TMOMOIIM pYKOsATKM 16 B monoxkeHue,
HEOOXOAMMOE JIJISI ©3MEPEHUST BBIOPAHHOTO CEUCHUS ICTaIIH.

9. Vkazarenp 10 monokeHWs JaT4MKa TpU  TOMOIIM PY4Ykd 9
YepBAYHOTO MEXaHNW3Ma BBIBECTH B CPEIIHIOI YacTh KPYTJIOrO OKOIITKA.

10 TlomBecTH HAaKOHEYHHMK WIyNa AATYMKa TIPA TOMOIIW IEPEIABIKECHUS
KapeTKd IO HampaBiisonM pyukoir 11 Ha HekoTtopoe paccrosHue (2-5MM) oOT
MIOBEPXHOCTH JETali W, Bpallas PyKOSATKOW 15 mmuH[EeNb, MPOU3BECTH  TIpyOyIo
IIEHTPOBKY JI€TaJIH. Jist 3TOro HEoOXOAUMO TEpEeABUTATh LEHTPUPYIOIIHIA
CTOJ B HYXKHOM HaIlpaBJICHUHUIIO JIBYM KOOpAMHATAM TIPHU TIOMOIIM pYYeK
MEXaHM3MOB MUKpoIepeMeIieHns. TOYHOCTh IEHTPOBKH OIIGHUBAaETCA Ipy0dO Ha
rjia3 OJIMHAKOBOCTHIO PACCTOSHHM MEXIYy ACTAbl0 U HAaKOHEYHUKOM HIJIbI IIYTIA,
KOTOPBIM  OCTAHABIIMBAETCS TIPOTUB MEXaHHW3Ma MHUKPONEPEMEIEHUs U C
IIPOTHUBOIIOJIOKHOU CTOPOHBI uepe3 180°.

11 He Tporas nmeranb Ha CTOJE, OCBOOOAHWTH MPWKUMHON OONT 23 MPU3MBI
22, TepenBUHYTh €€ M0 TMa3y LEHTPUPYIONIETO CTOJHMKA J0 COMPUKOCHOBEHHS C
JIETANIBIO U OMSTH 3aKPEIUTh.

12 OcB0oOOIUTH BUHT [ OIIOPHOTO TPYKMHHOTO MEXaHW3Ma 0,
NEePEBUHYTH €ro0 JI0 IUIABHOT'O MIPWKUMa JIeTalld K IPU3ME U 3aKPEIHTb.

13 Ilocne BeIpaBHMBaHMS 3a30pPOB IIABHO MOJBOJAT KApETKy C JAATYMKOM K
JeTaqy 10 TeX IMOp, MOKa HAKOHEYHMK HIJIbI IIyla He KOCHETCS MpOBEpIeMOil
MOBEPXHOCTH, U CTpENIKa MHAMKATOpa LEHTpUpoBaHUS 14 He BbliineT Ha cepeauHy
mKansl. Bpamas mmnmHAens, 3aMeyaroT pasMax KojeOaHUuMl W, IpU TOMOIIH
MEXaHW3MOB MHKpPONEpEMEIIeHUs TNepeABUras CToJd ¢ JeTalbio 10 JIByM
HANpaBJICHUSAM, CBOAST MX 00 MHUHMMyMa. Ecinm morpemmHocTh aeranu He Oojee
HECKOJIbKMX MHUKDPOH, CTPEJIKA MPAKTHUECKU HE JIOJKHA KOJIeOaThCs

[locne oToro mepekiodareseM 2  YCTaHABIMBACTCSA  IPEIOiaraeMoe
yBENIMYEHHE, KapeTKa 3a)XKHUMaeTcss BHUHTOM IpH MOMOIIM pydku 17, pyukoit 9
MUKPOMETPHUECKOTO MEXaHH3Ma MOJBOAUTCS AATYMK, U TOYHOCTH LEHTPUPOBAHUS
JIOTIOJIHUTENIBHO KOPPUTHUPYETCS OMHMCAaHHBIM BbIIEe crocoboMm. Ecmu komeGanus
CTPENKH TMpPH PYYHOM HIM MEXAaHHMYECKOM BpAIICHUU IIMUHACTS YJIOXKHUTCA B
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Ipeseabl MaJIOro MPsIMOYTOJbHUKA, LEHTPUPOBAHUE MOYKHO CUUTATh 3aKOHUYEHHBIM.
OkoHYaTeNbHOE LEHTPUPOBAHUE PEKOMEHIYETCS BBINONHATH NPU MEXaHUYECKOM
BpalleHuM wnuHaens B TedeHue 1-3 ero obopora. Pykositka 13 B TakoM ciydae
JOJKHA HAXOIWUTHCA BO  BKIIOYEHHOM  MOJIOKEHUM ()1 BKIIOYEHHUS OHa
MOBOPAYMBAETCS IPOTUB YaCOBOW CTPEJIKH).

B Tex cmydasx, korja mnpu BbIOpaHHOM YBEJIMYEHUM HE YyJaeTcsl JOOUTHCA
TAKOrO IMOJIOXKEHHUS, B KOTOPOM pa3Max KoJIeOaHUW CTPENKH YIOXKWICS Obl B
Mpeiebl BEPXHET0 Majaoro npsiMOyrojibHUKA, HEOOXOAMMO YMEHBIIUTh YBEIUYCHHUE,
TaK KaK HMHa4ye H3-32 OOJIbLION MNOrpelHOCTH TEeOMETpUYEeCKOH (OopMBbl AeTanu
KpyrjiorpaMma ee IMpd JaHHOM YBEJIMYEHUH HE BJIOXKHUTCS B TIOJE€ 3alUCU
auarpaMMHOro jgucka Oymaru. Ecnm koneGaHUMsl CTpENKH JOCTATOYHO Malbl, U
3aHUMAIOT HEOOJBIIYI0 YacTh BEPXHETO MAJIOTO MPSIMOYTOJbHUKA PYYKY 2 MOXHO
NEPEeKIIOUUTh Ha0oJiee BBICOKOE YBEIMYEHUE M JIOTIOJHUTEIBHO MOKOPPUTHUPOBATH
LEHTPUPOBAHHUE.

14  TloBepHyTh pyuky 206 1O 4YacoBOMl cTpeike A0 OTKasa, dYepes
CHEIUANbHYIO BBIPE3KY B KpPBIIIKE C JIEBOW CTOPOHBI 3aMKCHIBAIOIIEIO MpudOpa
YCTaHOBUTH JUArpaMMHBIM JUCK Oymaru W oOpaTHO MPUMNOIHATH pydky 26 B
ObIBILIEE TIOJIOKEHUE.

15  Ilepexmtowarens 7 (puc.12) mnocraButb B mnonoxeHue  «3.01L»
(3anuceiBatonuii npudop). Ilpu BBHIMOJHEHUM 3amUCeil TONBKO HA JTHATPAMMHBIX
JIUCKaxX B MOJSIPHOM CHUCTEME KOOPAMHAT IMEPEKII0YaTeb B 3TOM MOJI0KEHUN MOXKET
OCTaThCs MTOCTOSIHHO.

16  IloBoporom pykoaTrku 13 BKIIOUKUTH MEXaHUYECKOE BpalleHHE
IMIMUHETS ¥, YOSAUBIIKNCH, YTO B TeueHHe 1-2 ero o0OpOTOB CTpeiKa WHAMKATOpA
LHEHTPUPOBAHUS HE BBIXOJAUT M3 IMPEIEIOB BEPXHEr0 MAajoro MpsSMOYTOJIbHUKA,
IUIABHO Ha)XaTh Ha pPY4Ky 27/ B OCEBOM HAIMPABIECHUU U OTIYCTUTh IS
BBITIOJTHEHUST 3alIUCH PE3yJIbTaTOB. 32 OMWH OOOPOT INMHUHIEHS W JUArPaMMHOTO
IUCKa OyMard OTKJIOHSIONIASCS CHUCTeMa M 3alKCh BBIKIIOYATCS, YTO MOYKHO
3aMETUTh IO WIEJYKY pbluara MHKPOBBIKIIOYATEIEH M MEpEXoAy Iepa B CpeaHee
HYJIEBOE IOJIOKEHHE.

Bo Bpewmst 3ammcu pykoit k Oymare He JoTparuBarbes !

17  BbIKIIOUMTH BpallleHHUE [ITUHACIS.

18 CHATh AuarpaMMHBIM JUCK C 3allMCAaHHOM Kpyriiorpammoiu. BmmucaTh B
COOTBETCTBYyIOIIME Tpadbl HAUMEHOBaHHE NPOBEPEHHOM [ETalu, YBEIUYEHUE WU
GbunbTp (CM. MPUITOKEHHE), €CIIA OH ObLT BKITIOYECH.

19 C mnomompio crenuanbHOTO Tpadapera (mabioHa) OMpEeneTUThH
OTKJIOHEHHE OT Kpyriaocth AQ, KOTOpoe B COOTBETCTBUHM CO CTaHIAPTOM
orpenensieTcss HauOONBUIMM PACCTOSHHUEM OT TOYEK peaJbHOro Mpouis 10
IpWIErarome okpyxHoctd | w 3amucarth pe3yabTaT B COOTBETCTBYIOLIEH TIpade
JUarpaMMHOTO JIMCKa.

[Ipuneraromass  OKpY>KHOCTb ~ OOBIYHO  BOCIPOM3BOAMTCS — IPO3PAaYHBIM
1a0JI0HOM C KOHIIEHTPUUYECKUMHU OKPY>KHOCTSIMH, PACCTOSIHUE MEXITYy KOTOPHIMH 2
MM: 3TO CBOeOOpasHas IIKaja, LeHa JeJeHUs KOTOpPOM  OIpenensieTcs
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YCTAHOBIICHHBIM yBe/THUeHHEM mpubopa. Hampumep, npu yBemmuennn 2000™ reHa
neneHus mabnona Oyzaer paBHa 1 Mkwm.

[Ipo3paynplii 1IA0JAOH clAEAyeT HAJIOXKUTh HAa JAUarpaMMHBIA JTUCK H
nogoOpaTh OKPYKHOCTh CaMOro Majoro (i HapyXHbIX TOBEPXHOCTEM)
auamMeTpa, KOTopas Kacajgach Obl KpYIVIOTpaMMbl B CaMbIX BBICTYNAIOMIMX €€
toukax A, B u C. D10 u Oyaet npuseraroiias OKpy>XHOCTb.

20. Jlatp 3akiro4eHHEe O TOAHOCTH JEeTalld MO 3aJaHHOW NpenojaaBaTesieM
CTENEHM TOYHOCTU €€ u3roroBiaeHuss 1-16 1 UMIUMHApUYECKUX JAeTale.
Kpyraorpammel npuiararorcst K OTYETY.

JlabopaTopHas Onpeaenenye 0TKJI0HEHHH 0T KpyIJ1ocTH
padoTa pee : PYT-
Jdannble 0 npudope JdanHkie o JeTaan

KoHTponupyeMuli
JHAMETp

HaumeHopaHue

Hpenemet CTeneHe TOUHOCTH
HIMEPEHHA
VeenuueHHe Jonyck KpyriocTH
bunsTp
Kpyrnorpamma

Jak modeHHEe O
rOOJHOCTH
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IIpakTnuyeckas padora 5.
IIpumMeHeHHe KOHTPOJIbHBIX KAPT AJIsl OLEHKH KayecTBa
TEXHOJI0THYECKOro npouecca pe3b0oHape3aHust

CratucTU4ecKuii KOHTPOJIb KauyecTBa OCHOBAaH Ha 00pa0OTke MH(pOpMAIUU O
TEKYIIEM COCTOSTHUM TEXHOJOTMYECKOTO Ipoliecca pa3MepHON o0pabOTKH JIeTalu, C
IPAaHULAMH, YCTAHOBJICHHBIMH HAa OCHOBE BHYTPEHHE MPUCYIIEH MPOLECCY
M3MEHYMBOCTUA. Bwusyanuzamuss 1mporecca BO3MOXKHA IYTEM  COCTAaBJIEHUSA
KOHTPOJIBHBIX KapT WX IMOCTPOEHUS TUCTOTPAMM PACIPEICIICHMUS.

Kontponwnas  kapra  (puc.l) wumeer ueHtpanpHyro JjuHHI0  CL,
COOTBETCTBYIOIIYIO 3TAJIOHHOMY 3HAUECHHUIO XAPAKTEPUCTUKHU, B KAYECTBE KOTOPOIO
OOBIYHO CITYKUT cpefiHee apupMeTHYeCKOoe paccMaTpuBaeMbIxX JaHHBIX. Kpome Toro,
KOHTpOJIbHAasl KapTa HWMEET [IB€ CTATHCTHUYECKH ONPEACISIEMBIE KOHTPOJIBbHbBIE
IPaHULIBl  OTHOCUTENBbHO UeHTpasbHOW JuHuUM CL, KoTopble HaxoasTcs Ha
paccTossHUM 3G OT UEHTPaJIbHOM JIMHUM, TN€ G — T[EHEpPaJbHOE CTAHIAPTHOE
OTKJIOHEHUE UCIIOIb3YEMOU CTATUCTUKH.

N3MeH4YMBOCTH BHYTPU MOATPYII SBIAECTCA MEPOM CIIydalHbIX Bapuauui. [l

MOJIYYEHUS OLEHKU G BBIYUCISIOT

f ____________ — ycL BBIOOpOYHOE CTaHJApPTHOE

AN /\ A /\/\ S OTKJIOHECHHUE W YMHOXAIOT
T VARV N CL y

\/ BBIOOPOYHBIH pa3zmax Ha

. COOTBETCTBYIOIHUN  KOA(DPUIIUEHT.

a ['pannnel = 30 yKas3bpIBalT, dYTO

OKOJIO 99,7 % 3HAYCHUM

XapaKTEPUCTUKHU TMOArPYII MONALyT
B 3TU INpEAeNibl MpPU YCIOBUH, YTO

P —=
E
|
|
§I
1
> |
|
.

A ey — IPOIIECC HAXOJIUTCS B CTATHCTHUYECKU
’_ _________ J——__ [cy YUPABISICMOM COCTOSHHH.

' s KOHTPOJIBHBIX KapT

0 IpeIoaraeTcs HOpPMAaJIBHOE

Puc. 1. HpI/IMepLI KOHTPOJIbHBIX KapT: a - paCHpeI[ef[eHI/Ie JJIA BapI/Ia]_II/Iﬁ

YIIpaBJIKIEMOC COCTOAHUEC ITPOLECCa, 0- BHy’TpH BI)I60p0K. KapTBI JIS0

HEYIPABIACMOC COCTOAHUE HPOLICCCa KOJIMYECTBEHHBIX JAHHBIX OTPAXKaroT

COCTOSIHHE TIpoliecca yepe3 pa3opoc u

yepes PaCIIOIOKEHHE LEHTpA.
[loaToMy KOHTpOJIBHBIE KapThl MJi1 KOJMYECTBEHHBIX JIaHHBIX T[OYTH BCErAa
MPUMEHSIIOT U aHAJIU3UPYIOT MapaMH - OJHA KapTa JJis PacHoJIOKEHUsI OJHA - s
pazOpoca. Haubonee uvacTo B CEpUHHOM H MAacCOBOM MPOM3BOJCTBAX MpH
pEeryJIupoBaHUM Tpoliecca M3rOTOBJIEHUS MPOAYKIMUA MCHOJB3YIOT mapy X - u R -
KapTel. B Tabmn. 1 u 2 mpuBeaeHsl GOpMyIbl I pacyeTa KOHTPOJBHBIX TPAHUI] H
KO3(pPULIMEHTBI COOTBETCTBEHHO /Uisi  X- U R - kapt. Anroput™ padotei ¢ X - u R -
KapTaMUy NPHUBEJICH Ha puc. 2. [I[puMep KOHTPOIBLHOM KapThl — Ha puc.3.
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Tabmumna 1.

CranaapTHbIe 3HAUeHHS HE 3a1aHbl CraHpapTHBIC 3HAYCHHUS 3aJaHbI*
Craructuka|llenTpanbHas E€HTpaJIbHas LCL u UCL
Heaip LCLu UCL Hentp
muaus CL muaus CL

X 3 X+ AR wm X+ A Xp wm Xo% 4100
R R D3R, D4R Ry mwmu dyog Dyog, Dyog
s 5 B3§, 345 Sg UIH C400 3500 5 BﬁOU

Ipumeuanwue. * — 3anaHbl CTaHAAPTHBIE 3HAUEHHS X WM i, Ry, Sp HIH 0p.

Pe3ynbpTaThl M3MEepeHU KOHTPOIUPYEMOIO MapaMeTpa 3aHOCST B Tabmauiy 3.
3aTeM pacCUMTHIBAIOT KOHTPOJIbHBIE TPaHUIIbl, CTPOAT KOHTPOJIbHBIE KapThl U
MPOBOJIAT UX aHAIU3 C LIEJBIO JIaTh OLIEHKY COCTOSHUSL TEXHOJIOTUYECKOT0 MpOoIecca.

[locTpoenue rucrorpaMM Kak CpeCTBa OLIEHKH KadyecTBa TEXHOJOTHYECKOIO
npolecca OnucaHo B MpakTUYecKor padote 2.

Tabmuma 2.

Jefict- Homep suibopxn

BHTETB- 1| 2| 3| 4] 5| 8| 7| &| 9| 10| 41 12 134 14 14 14 17 18 19 20| 21| 22 25
HOE3IHA-
HeHHE

Kﬂl'l.'l'pl]—
JHpYe-
xoOoro
napa-
MeTpa

.Xl

NN ™

JY

4,

Cyyma

Cpeanue
X

Pasmazu
R
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Tab6mauma 3.

3

€M

Koot QHIHEHTE! 115 BHIYHCIEHHA KOH-
TPONBHBIX TPaHHIL

Ko puumentsr pms
BBIMHCIIEHUA UEHTPaNbHOM auHuK CL

BEI-
Gop-
KH N

A | A

B; | By

135

1

B

2

Dy

Dzéf-’d

Cyq

/¢,

dy

1/d,

2,12

1,88 | 2,65

0,00 3,27

0,00 2,61

0,00

3,69

0,00

3270797

1,253

|

1,13

0,887

1,73

1,02 1,95

0,00 2,57

0,00 | 2.27

0,00

4,36

0,00

2,57 |0,889

1,128

1,69

0,591

1,50

0,73 1 1,63

0,00|2,27

0,00 | 2,09

0,00

4,70

0,00

2,28 (0,921

1,085

2,06

0,486

1,342

0577 1427

0,000 2,089

0,000| 1,964

0,000

4918

0,000

2,114 | 05400

1,0638

2326

0,4299

1,22

0,48 | 1,29

0,03 11,97

0,03 | 1,87

0,00

5,08

0,00

2,00 10,951

1,0510

2,53

0,395

1,13

0,42 | 1,18

0,12 1,88

0,11 1,81

0,20

5,20

0,08

1,92 10,959

1,042

1,06

0,37 | 1,10

0,18 1,81

0,18 1,75

0,39

5,31

0,14

1,86 0,965

1,036

2,70
2,85

0,370
0,351

WO o8| =3 &8 Lnl B | b2

1,00

0,34 | 1,03

0,24 | 1,76

0,23 1,71

0,55

39

0,18

1,82 10,969

1,032

2,97

0,337

10 1 0,95

|
0,31 0,97

028 1,72

0,28 1,67

0,69

15,47
|

0,22

1,78 10,973

1,028

3,08

0,325

0,90

0,28 0,93

0,32 1,68

0,31 1,64

0,81

3,53

0,26

1,74 0,975

1,025

3,17

0,315

12 10,87

0,27 0,89

0,351 1,65

0,35 1,61

0,92

5,59

0,28 i

1,72 0,978

1,023

3,26

0,307
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—

- HANKNME HECHY-
WSHHBIX NPWHBH,
- TOMKM BHE
XOHTPOMpHEIX L
paKLL

~ HENKYHE CEPNA,
TPEHACH, LAKNOB
LAS: 8

Brxty npOULLCd

i.

Quenkn no X u R

-coliepure 25 pubopox obuvema 4

w5,

KOHTPOABHBIM XaDTaM

l

i)

- yoapepwes- )
CTBYWTE NPOURCE,

- QCTaKoavTe
HIFOTOANENAE
APOAYEUMH,

- paboranTe o
¢ T€M, vTO ECTb,

W yoTanoante
CANOLIHOR XOHT-
pons,

~ HIMEHKTE TRE-
GoBarnR »

Npayecc seiwen Mpoyesc
®3 COCTORANKR 8 COCTORMMN
CTETACTH-ECKON CTRTACTAVECKDH
YrpaBAREMOCTH YNPARNREROCTH
L
Yerpasnre Quennre
HECNYNBHHES BOIMOMKOTTA
NpHuHNG npouscca
1
BoamomnoCTH BasmomnocTv
nPOLECEA ngauecsa
HE A OUSMNE Mist NPUE MAE WD
YnpaanguJecxoe Mpopeprte
pewenne HBCTPORRY
npouecta
finradTecs
YIYMLNTS
npausLs

- BRNHCIHTE LEeHTREALHYG HrHp0
H KORTRONBHGIE MPIHAS]
{ - NOCTPOATE W MIYUNTE %3DTH

-
* TOMEM CNY4aRnO
paalpocans BOXpYI
UBHTPENLHOA RHWK,
- TONTA 8 KOMTPQNb-
« HitX (PAHKLAX;

= HHKENAY, CoPMA,
TREHAOSE, CTRYSTYD,

= NPOUECE CTabunes
# NPEaCKAIyEM

.

- BEMACIHTE O KBK
§ic, WK Rid,,
- BoIHCAHTE C,

{Cp>1

" - pasbpec npouecca
moweT SulTh paseH 2%-
nycxy, KO OTAGNLHLE
SAMNYLD! MOTYT GoiTb
BHE YCTIHOBNEHHBIX

- rpaHAaL

- BUNA TAE, LMECTHTE
cpeHes NPDOUBCCE,
NeQacUHTANTE KOMTPOMb-
MBI TPEHWLLE, NPOJOA-
KITE BEASHNE KEDT

-

{C,, >1,33

Puc. 2. Ctparerust COBEpIICeHCTBOBAHHMSI MPOIECCa TPYU MPUMEHECHUN X-
R - kapThI
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Homep u (111) HauMeHOBaHHE
JETAJIH: paclpeieaHTEIbHbIA Bajl
Homep u (1) HaMMEHOBAHHE

IMpoussogcTso / Ilex Ne 2 [Moka3zarens xadecTBa

Kro nposomun

Merpos A. B. OTEepalHH: OKOHYATEIBHOE Ipenenbuble 3HAYEHHS: 321?,’; MM
unugoBaHue _ _
12,05 X=Cpemee. X=32718 UCL=X+AR=32,823 LCL=X- AR =32,613
y 5 3290
% 5 8
2T 220 '““‘—————'—7'("""—'"7%
sg v NI\
= 3 32.70 CL _/ \+==
S E 32
8 = 32,65
z g LCL s o} e} o] o] oo o | o e e e k. — | —.
2 & 3260
“ T 3255
32,50 — — —
5 0.50 | R=Cpemiee. R=0,181 UCL=DR=0382 LCL=DsR
(=9
(=]
2z 040 Ter ol /\ -
=2 030 A
S 0.20 — - 4/\ J £
8 : CL \NV4 —
e 0,10 Y
LCL ¥

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 I«
Homep Br1OOpKH

Puc.3. IIpuMep KOHTPOJILHON KapThl

IMopsaaok BbIMOJTHEHHUsI PA0OTHI:

- ONPEICIUTh MePEUYCHh KOHTPOIHMPYEMBIX IapaMETPOB COIVIACHO 3aJaHUIO0 B
npuiaokeHuu EXcel k MeToquueckiuM yKa3aHHsIM;

- OTMETUTH Ha KOHTPOJIBHBIX KapTax nonoxxenue quaui CL, UCL u LCL,

- paccuuTaTh JICHCTBUTEIBHOC CPEIHEE 3HAUCHHE MPOIEcCa MO BHIOOPOYHBIM
JIAHHBIM;

- paccumtaTth aerictButTenbHOoe cpenHee CKO mporecca 1Mo BBIOOPOYHBIM
JIAHHBIM;

- HAHECTH TIOJTyYEHHBIC 3HAaUCHHUS Ha KOHTPOJBHYIO KapTy | C/IeIaTh BEIBOJIBI O
Ka4eCTBE TEXHOJIOTMYECKOTO MPOIeCcca;

- IOCTPOUTH TUCTOTpaMMBbI pactpeaescaus cpearero 1 CKO 1mo BRIOOpOYHBIM
JIAHHBIM;
- CPaBHHUTHh C HOPMHPOBAHHBIMH 3HaueHUIMHU cpearero 1 CKO u caenath BBIBOJBI O
Ka4eCTBE TEXHOJIOTMYECKOTO Mpoliecca.
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IIpakTnuyeckas padora 6.
Pa3paboTka MeTOAMKH U NPOBe/ieHUE MOBEPKH YHHBEPCAIbHOI0
uupposoro BoabT™MeTpa B7-38

[Ipu mpoexkTupoBanuu UUMPOBBIX NPUOOPOB HEOOXOIUMO YAENIATH 0CO00€
BHUMaHHE KaK COBEPIICHCTBOBAHWIO CXEMHBIX pEIIEHUH, COOTBETCTBYIOIINX
TpeOOBaHUSAM TOTpPEOUTENIeH, Tak W pa3pabdoTKe CPEACTB U CIOCOOOB MOBEPKH
TEXHUYECKUX U METPOJIOTHYECKUX XapPAKTEPUCTHK IPUOOPOB.

MeToasl M CpelncTBa MOBEPKH aMIIEPMETPOB, BOJBTMETPOB, BAaTTMETPOB U
BapMmeTpoB ycranaBnuBaer ['OCT 8.497-83. craHmapt pacnpocTpaHsAeTcs Ha
npubopsl o 'OCT 8711-78 u 'OCT 8476-78, a Takke Ha U3MEpPUTEIbHBIE YACTU
9THX TpHOOPOB M YCTaHABIMBAET METOABI U CPEACTBA HX MEPBUYHON U
NEPUOJUYECKON MOBEPOK Ha MOCTOSHHOM M MEPEMEHHOM TOKE B JUANa3oHE YacTOT
10 — 20000 I'1.

HOpSI)IOK BBIITIOJTHCHUA pa6OTI)I

1. W3yunth cxeMy, NpUHOHMI pPabOTBl W TEXHUYECKHE XapaKTCPUCTHKHU
YHUBEpCAJIbHOTO 1MppoBoro BosibT™MeTpa B7-38

2. Oniepaiuu 1 CpeicTBa MOBEPKHU

2.1. OnpenenuTs 1 3aHECTH B TabUIly 1 cpesicTBa MOBEPKU U U3 HOPMATHBHO-
TEXHUYECKHUE XapaKTePUCTUKU, COOTBETCTBYIOIINE KAXKI0M Olepaliy MOBEPKH.

Taomumna 1
HanmenoBanue omnepanuu CpencTBa MOBEPKHU U UX
HOPMATHUBHO - TEXHUYCCKUE
XapaKTCPUCTHKU

Buemnuii ocMoTtp

OmnpoboBanue

[IpoBepka BIEKTPUYECKOU IIPOYHOCTH U
COIIPOTUBIICHUS W30JISILUAN

Onpenenenue OCHOBHOM MOTPELIHOCTH,
Bapualuu  IMOKa3aHUM u OCTaTOYHOTO
OTKJIOHEHHUS YyKazaressi MPUOOPOB OT HYJIEBOH
OTMETKH:

IIPH TTOBEPKE:
Ha TIOCTOSTHHOM TOKE
Ha TICPEMEHHOM TOKE

2.2. YCTaHOBWUTH YCIOBUS TIOBEPKH W HEOOXOJWMBIC TOATOTOBUTEIHHBIC
onepauuu
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2.3. Ykazatb TpeOoBaHUs 0€30MaCHOCTH IIPH NMPOBEAECHUH MOBEPKU

3. IlpoBenieHne NOBEPKU

3.1. Ilpou3BecTH BHEMIHUI OCMOTP MPHU OTKJIFOYEHHOM OT CETH MpUOope.
3.2. IIpoBectu onpoOoBanue npudopa
3.3. [IpoBecTtu kanuOpoBKy nmpudopa

3.4.

Onpenenutb

IIOCTOSAHHOI'O TOKAa

3.5.

Onpenenutsb

OCHOBHYIO

OCHOBHYIO

TIEPEMEHHOr0 TOKa B auanaszone ot 10° go 100 B
3.6. OmnpenenuTb OCHOBHYIO TMOTPEUIHOCTh M3MEPEHUSI CONMPOTUBICHUS

MNOCTOSIHHOMY TOKY MOJKJIIOYEHHEM KO BXOJly MpUOOopa Mara3uHoOB COMPOTUBIICHUH.
3.7. Omnpenenutb OCHOBHYIO MOIPEUIHOCTh H3MEPEHUSI CHJIbl MOCTOSHHOTO

TOKaA.

4. OdopmieHue pe3ynbTaTOB TOBEPKH

MOTPENTHOCTD

MOTPEITHOCTh

4.1. Pe3ynbTaThl MOBEPKU 110 1.3.4 BHECTH B TAOJIHITY:

U3MEpEeHus

U3MEpEeHus

HaITPps>KCHUA

HAaIIpsKCHUA

[Ipenen | IloBepsiemble Pesynbratsl [Torpemnocts | [omyctumoe 3Ha-
u3Mepe- OTMETKH, U3MEPEHUS, M3MEPEHUS, YEHUE MOTPEIIHO-
HUS, B B ell. CTHU U3MEPECHUS,
B MJIAIILIETO €. MIIaJIIero

paspsiaa paspsaa

4.2. OnpenenuTh MNOTPEUIHOCTh H3MEPEHUS U JIOMYCTUMOE

IMOTpCHIHOCTH U3MCPCHUA

4.3. Pe3ynbTaThl MOBEpKU 110 1.3.4 BHECTH B TAOJIHILY:

3HA4YCHUC

IIpenen | Yac- [Tosepse- Pesynbra- |Ilorpemnocts | Jomyctumoe 3Ha-
u3Mepe- | TOTa, MbIE Thl U3MEpPE- | U3MEPEHUS, | YEHUE MOTrPEIIHO-
Hus, B I'm OTMETKH, Hus, B ell. CTHU U3MEPECHU,
B MJIAZIIEro el. MiIaJuero
paspsiaa paspsaa
4.4. OnpenenuTh MNOTPEIIHOCTh M3MEPEHHS] U JOIMYCTUMOE 3HA4YeHUE
MOIPELIHOCTU U3MEPECHUS
4.5. Pe3ynbpTaThl MOBEPKH TO 11.3.6 BHECTH B TAOIUILY:
IToBepsie- | Pesynpra- | [lorpemnocts | [loBepsie- | Pesynbra- | [Torpemnocts
MBbIE ThI VU3MEPEHHS, MBbIE TBI V3MEpEHHS,
OTMETKH, | HU3MeEpe- ex. OTMETKH, | U3MEpe- ex.
MA HUS, MA MJIaJIIEro HUS, MA MJIaJIIEro
paspsaa paspsaa
4.6. Ompenenuth TNOTPEIIHOCTh W3MEPEHUS W JOMYCTHMOE 3HAYCHHE

MOTrPCIIHOCTHU N3MCPCHUA
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4.7. Pe3ynbTaThl MOBEPKU 1O M.3.5 BHECTH B TAOJIHILY:

IToBepsie- | Pesynbpra- | JJonyctumoe | Ilosepsie- | Pesynbpra- | Jlomyctumoe
MBbIC THI 3HAYCHHUE MBbIC ThI 3HAYCHUE
OTMETKH, | H3MEpE- | MOTPEUIHOCTH | OTMETKH, | HM3MEpe- | MOrPEIIHOCTH
KOm HMUS, U3MEpPEHUS, KOm HUS, M3MEPEHUS,

kOM €. MJIajIe- KOM eJ1. Myajuie-
ro paspsua ro paspsja
4.8. Paccuurarh Ciy4ailHyl0 MOTPEIHOCTh PE3YJbTATOB  HU3MEPEHUS

COIIPOTUBJIEHMS], 111 YETO BBIOPATh OTMETKY, Ha KOTOPOI HaOI04a10Ch HauOobLIee
OTKJIOHEHUE U MPOBECTU HA HEW 50 MOBTOPHBIX U3MEPEHUM.
Pe3ynbpTaThl H3MEpEeHH 3aHECTH B TAOJIHILY.
CpenHee 3HaueHue B TaOauue 8.2 COOTBETCTBYET OLIEHKE MAaTEMaTUYECKOIrO

OXHUJaHUSA.

SR,

ﬁ(Ri):l—

n )

I[I/ICHCPCI/ISI BI)I60pKI/I COOTBETCTBYCT OLCHKC NUCIICPCUM.

n

_ Y[R -AR)[
D(Ri): L

n-1
CraHgapTHOE OTKIOHEHHE COOTBETCTBYET OIEHKE CPEIHEr0 KBAAPATHYECKOTO
OTKJIOHEHHS: G(R.) = ,/S(Ri)
Torma rTpaHMIBl JTOBEPUTENBLHOIO HHTEpBaja CIy4alHON IOIPEIIHOCTH
pe3yabTaToB ycTaHOBKH HanpspkeHus: € =t 6(U,)

— [2 12
IMorpemnocTs pesynbTara usMepenus: A = ,/e° + 5ﬂ
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