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HOACHUTEJBHASA 3AIINCKA

B 06p330BaTeJII>HOM IMpoLecCe 1Mo AUCHUIIIINHC «MeTpOJIOFI/I}I, cTaHnaap-

TH3anust 1 MOATBCPIKACHUC KAauCCTBa» HapsAAy € TCOPCTUYCCKHUM o6yquHeM

3HA4YUTCIbHOC MCCTO OTBOAMTCSA Ha60paTOpHBIM U MMPAaKTHYCCKHUM pa60TaM.

[IpaBriIbHOE COYETAHUE TEOPETUUECKUX 3HAHUM C NMPAKTUKOW BBIIIOJHEHMS J1a-

60paTOpHBIX N IIPAKTHICCKUX pa60T oOecreunBacT BBICOKOE Ka4eCTBO noaro-

TOBKH CIICIHAJIMCTOB.

Hacrosinye Metoauyeckue yKazaHus NPEACTaBIsIOT cOO0KH PyKOBOJICTBO

II0 BBIIIOJIHCHHIO J'Ia60paT0pHI>IX N IIPAKTHYCCKHX pa60T, COCTaBJICHHOC B CO-

OTBCTCTBUHU C HpOFpaMMOI?I JAUCTTUITIINHBI «MCTpOJIOFI/ISI, CTaHdapTU3aluAaA U

IMOATBCPIKACHHUC KAa4YCCTBa» JIA OCHOBHOM HpO(l)eCCHOHaJILHOﬁ 06p330BaTeJII>-
HOM IporpaMmsbl IIOATOTOBKH CIICHHUAJIMCTOB CPCAHCTO 3BCHA IO CIICHHMAJIBHO-

CTH MexaHI/BaHI/I}I CEIBCKOI0 XO3SMCTBA.

MGTOI[I/ILIGCKI/IC YKa3zaHu:A NIPCAHA3HAYCHDBI I O6y‘laIOHII/IXC5I I10 CIICOIHMAJIBHOCTH

Mexanu3aius CeJILCKOTO X03IUCTBA.

JladopaTopHbix padoTt — 12 yacoB; NnpakTHYeCKUX padoT — 8 4acos.

Ha3zBanue pa3jgesa Ha3zBanue TeMbl Tempbl 1a0opaTopHbiX U npakTuye- | Kosu-
CKHX padoT 4eCTBO
4acoB
Pa3znen 1. OcuoBuble | Tema 1.3  VYHusep- | JlabopaTtopuas padora Nel. l3me- 2
NMOHSATHS METPOJIO- | CAllbHble U CIIELHU- | peHHEe CTYIEeHYaToro Bajia
TUH. anbHBIe cpencTBa u3- | LllTaHTeHIMPKYIIEM H MUKPOMETPOM.
MEpEeHUs. JlabopaTopnas padora Ne2. Ormpe- 2
JIeJIEHUE TMOCAJI0OK MyTeM H3MEPEHHUs
COTIPSKEHHBIX JIETAJICH.
Jlaboparopnasi pa6ora Ne3-4. U3- 4
MEpEeHHE OCHOBHBIX IapaMeTpoB Ha-
PYXHOH pe3b0bl Ha WHCTPYMEHTAJb-
HOM MHKPOCKOIIE.
Jlaboparopnasi pa6ora NeS. l3me- 2
peHHe IUIOCKOIAapasIeNbHOM KOHIle-
BOH Mepbl JUIMHBI Ha BEPTUKATEHOM
ONITUMETPE.
JlaGoparopuasi paGora Ne6. 3me- 2
peHue KanuOpa-TpoOKHM Ha MHUHU-
MeETpe.
Paznen 4. OcuoBHble | Tema 4.2. OcHoBHble | [IpakTueckas padora Nel. Pemre- 2

nosoxenuss  L'ocy-
JApCTBEHHON  cHcC-
TeMbl CTAaHAAPTH3a-

TIOHATHUA U OIIPEACIIC-
HUA 110 OOIMyCKaM M
ImocaaxKam.

HUE TNPUMEPOB M 3a/Jad Ha ompene-
JIeHHE TpPEeNeNbHbIX pa3MEepoB, OT-
KJIOHEHMH, 3a30poB M HaTsaros. Omn-




10701 Poccuiickoi
@enepanuu M CHC-
TeM (KOMILIEKCOB)
00IIETEXHUYECKHX H
OpPraHu3anuoHHO-
MeTOANYECKHX
CTaH/IapTOB.

peneNnenne A0IMycKa pa3Mepa U Io-
canku. ['paduyeckoe u3z00paxkeHHe
MoJIel JIOMYCKOB JeTajell coearHe-
HUS.

Tema 4.5. Boibop no-
CaJlOK M Ha3HAYCHUE
JIOIIYyCKOB  TUIAJKUX
MWINHAPUIECKUAX CO-

IIpakTnueckas padora Ne2. Ompe-
JIeTICHUE TPEACTbHBIX OTKIOHEHUI M
BBIOOp TOCAJ0K MO MpPEAETbHBIM 3a-
30pam WM HatsAram. Pemienue 3amau

€AUHEHUN 1o BBIOOPY MOCAJ0K PacUYETHBIM ITy-

TEM.

Tema 4.8. Jonycku u
MOCAJIKH PE3b0OBBIX,
LIIOHOYHBIX W LUIH-
LIEBBIX COCIMHEHUN.

IIpakTnyeckas padora Ne3. Ha 2
3CKH3€ COOpPOYHOro y3ja, Ha KOTO-
pOM JOJDKHBI OBITH: pe3bOOBOE CO-
eMHEHUEe, TIAJKoe IWIMHApUYE-
CKO€, IIMOHOYHOE, LIJIUIEBOE COeaU-
HEHHUE, MOAMIUITHUKOBBIE Y3JIbI, 000-
3HAQUUTh IIOCAJKU IEPEUUCICHHBIX
BbIIE coeauHeHuil. Ha neramupos-
Kax Jetaneid 0003HAYUTh IIEPOXOBa-
TOCTh, JIONYCKM W OTKJIOHEHHUS pac-
MOJIOKEHUSI [TOBEPXHOCTEN, pa3Mephl
C MOJISIMHU JIOITYCKOB MOCAIOYHBIX T10-
BEPXHOCTEM.

20

JlaboparopHasi padoraNe 1. UBMEPEHUE CTYNIEHYATOI'O BAJIA

IITAHI'EHIOUPKYJIEM 1 MUKPOMETPOM (2 gaca).

Llenvs pabomer — ipuoOpeTEHNE HABBIKOB MOJb30BAHUS IITAHT€HLUUPKYJEM, IITaHTE€HIJIyOUHO-
MEpPOM U MHUKPOMETPOM; OIpeIesIeHNE FOJHOCTH JieTaiel (COOTBETCTBHE UEPTEXKY).

Cpeocmea usmepenus u usmepsiemvle 00beKmbi:

a) CTYNEeHYaThIi BaJl M €r0 4epTex;

0) mTaHreHIupKyib ¢ 1eHoit aenenus 0,05 mm u npenenamu uamepenus 0...250 MM; mTaHTeH-
LUPKYJIb ¢ neHol nenenus 0,1 mm u npegenamunsmepenus 0...150 mv;

B) IITaHTeHrIyOnHomep ¢ nenou aenerus 0,05 mm u npenenamu uzmepenus 0...250 mM;

I') IBa MUKpOMeTpa AJisl u3MepeHuit cienoit nenenus 0,01 MM ¢ nmpenenamu n3mepenus 0...25 u
25...50 mm.

Tpebyemcs nyTeM U3MEpPEHHs Bajla BBISIBUTh COOTBETCTBUE MEXKY eroakTHUeCKUMHU pa3mepa-
MU | TIpeJeTbHBIMU, noryckaeMbivu o [OCT25347-82.

1.1. TeopeTnyeckue cBeAeHUst

1.2. CpeacrBa usMepeHusi 1 METOAUKA U3MEPEHU

W3mepenue Hapy»KHOTO pa3Mepa BajloB ¢ MOMOIIbI0 MuKpoMeTpa(puc).llepen uamepenuem Tia-
TEJIbHO MPOTEPETh U3MEPUTEIIbHBIE IJIOCKOCTUMUKPOMETPA — TOPEL] MUKPOMETPHUUECKOIO BUHTA
3 ¥ TOpell MATKU 2, 3alpecCOBaHHOI B cKOOY 1; MPOBEpUTH IUIABHOCTh X0JIa MUKPOBHUHTA U HY-
JIEBYIO YCTaHOBKY. {151 MukpomMerpa ¢ npenenom uzmepenus 25...50 MM U3MepUTENbHBIE TIIIOC-
KOCTH MUKPOMETpA MPUBOAIT B CONPUKOCHOBEHHE CATAJIOHOM JUIMHOM 25 MM. Ecnu Hyneas




yCTaHOBKa COMTA, CIEAYeT BHOBBIIPOTEPETh U3MEPUTEIbHbIE TTOBEPXHOCTH, MPUBECTH UX B CO-
IPUKOCHOBEHUENO YCUIIMEM TPEUIOTKU 8, 3aKPENUTh MUKPOBUHT 3 CTONOPOM 4 M OCTOPOKHO
OTBEPHYTHh YCTAHOBOYHBIN KOJIMA4OK / Ha moi-obopora. [Ipu 3tom Gapaban 6 ocBoOOXmaeTcs;
Bpallasi €ro, COBMECTUTh HYJIEBOW IITPUX C IPOAOJIbHON nuHuUeH cTedinst 5. [locne storo Gapa-
0aH 3aKkpenuTh KosmaykoMm 7.M3mMepeHne MUKPOMETPOM MPOU3BOJSAT, MOJb3YSICh TPELUIOTKOM.
Hcnonb3oBanue GapabaHa Juisl MOJBUHYMBAHUS MUKPOBHMHTA He nomycTumMo. He cienyer nossb-
30BaThCsl MUKPOMETPOM C 3aCTOIMIOPEHHBIM MUKPOBHHTOM KakK KECTKOH cko0oii. Beibop m3mepu-
TEJIBHOT'O CPEJICTBA JUIsl KayKIO0Ir0 pa3Mepa MPOU3BOAUTCS B 3aBUCUMOCTH OT BEJIMYMHBI JIONTYCKa,
YCTaHOBJIEHHOI'O JUIsl JAHHOTO pa3Mepa, U OT KOHCTPYKLUHU JETalU, PYKOBOJACTBYSCh TEM, YTO
npeesibHask NOTPEIIHOCTh METO1a U3MepeHus He AojkHa npeBbiuarh 20...30 % BeauuuHsbl 10-
IycKa Ha JlaHHbIN pa3zmep. IIpenenbHas norpemHocTb U3MEPEHHUS ¢ IOMOIIbI0 MUKPOMETpaA CO-
craBisieT 10 MKM; ¢ MIOMOIIBIO IITAHTEHITUPKYJISL U MITAaHTeHTITyOnHOMepa cuieHou neneHus 0,05
MM cocTaBiseT 80 MKM.

3aBUCUMOCTh BBIOOPA H3MEPUTENBHOTO HMHCTPYMEHTa OT KOHCTPYKIMHIECTAIM Ha MpUMepe
LITAHTCHUHCTPYMEHTA: IPU OJMHAKOBOM TOUYHOCTH M3MEPEHMM HITAaHTE€HIITyOHHOMEPOM (pHC.)
U3MEPSAIOT pa3Mepbl YCTYNOB, AIUTAHTCHUMUPKYJIEM — JUAMETp CTyNeHeH. YHHBepcalbHbIM
LITAHTCHIIUPKYJIEM U3MEPSAIOT JTUAMETPhI U pa3Mepbl YCTYIOB, HO TOYHOCTh U3MEPEHUS IPUITOM
HIKe (puc.).

1.3. ITopsinok BbINOJHEHHS PA0OTHI

1.3.1. BBINOTHUTH 3CKU3 JeTalld corjacHo paboyemy ueprexyl.3.2. B Tabmuily oTdyera BBINU-
catb u3['OCT 25347-82 npenenbHbIe0NYyCKaeMble OTKIOHEHUS JUIsl BCEX Pa3MEPOB, YKa3aHHBIX
Ha paboueM yepTexe JAeTalu.

1.3.3. [loacunTarh npeaenbHble pa3Mepsl, TOMYCKH pa3MEPOB U PE3YJbTaThl 3aHECTU B COOTBET-
CTBYIOLIME Ipadbl TaOIMIIBI OTUETA.

1.3.4. [IpousBectr BIOOP U3MEPUTEIBHBIX CPEJICTB ISl HK3MEPEHUAKAXKIOTO pa3Mepa.

1.3.5. Onpenenutb OeHCTBUTENBHBIE pa3Mepbl BCEX TUAMETPOB M JUIMHU3MEPSIEMOW AeTanu C
MIOMOIIIBIO BEIOPAHHBIX U3MEPUTENBHBIX cpeAcTB.Ha puc. mokasanbl OCHOBHBIEC TPUEMBI H3MEPH-
TEJIbHBIX OIEpalui C MOMOIIBI0 MHUKPOMETPUYECKOTO M IITaHIeHHMHCTPYMEHTOB.M3MmepeHue
Ka)KJ0ro pa3mMepa MPOU3BOAUTH B TPEX IMOJIOKEHUSAX MHCTPYMEHTa MO OTHOUIEHMIO K JETallu,
pacnoIOkKEHHBIX oA yriioM 120 oTHOK Apyromy.

1.3.6. Cpennee apudmeTrueckoe 3HaYeHHE 10 TPEM HM3MEPEHUSIM OJHOIO pa3Mepa MPUHSATH 3a
JNENCTBUTENBHBIN pa3Mep, CPAaBHUTh €ro ¢ npeaenbHbIMU nonycTuMeiMu 1o ['OCT 2534782 u
cieNaTh BBIBOJ] O KAayeCTBE MCIIOJHEHMsI JAHHOTO pa3Mepa («rOIHBII», «Opak HCIpaBUMBII,
«Opak OKOHYATEIbHBIINY). AHAIOTHYHOE 3aKIIOUEHHE CAEIaTh M0 KaX10My pa3Mepy.

1.3.7. BbluepTuTh CXeMy pacHoJIOKEHUsS TOJIeH JOMYCKOB JAJsl Tpexpa3MepoB (M0 YKa3aHUIO
npenojasareins), IMPOCTaBUTb HA  HHUX  YHUCJIOBBIC3HAYECHMs]  NPENCIBHBIX  OTKJIOHE-
HUN,HOMUHAJIBHOTO, MPEAEIbHBIX U AEUCTBUTEIHLHOTO pa3MepoB.B kauecTBe mpuMepa paccMoT-
pPHM MOCTPOSHHKE MOJIsI JoMycKa utst pazmepa Bana d = 16h8 (prc)./laHHbIil pa3mMep BBIIOIHEH 110
8-my kBanmuTeTy ¢ OCHOBHBIM oTkioHeHHeM h M3['OCT 25347-82 nns 8-ro kBanureTa, HOMH-
HaJIBHOTO pa3zMepal6 MM, jekamniero B MHTepBajie pa3MepoB «cBbime 10 Mm 10 18 Mm», u oc-
HOBHOT'O OTKJIOHEHHs N BepXxHee OTKJIOHEHHE PAaBHO HYIIIO, a HWXKHee — MUHYC 27 MkM. OT Hy-
nesoit iuHUM N-N B omnpezneneHHOM MaciiTabe OTKJIAIbIBAeM 3HAYEHMS MPEIENIbHBIX OTKJIOHE-
HUHM (B MUKpOMETpax), MpeaeiabHblepazMepsl (B MM), KOTOpble paBHbI 16 MM u 15,973 MM, u
3HaUEHUE JEMCTBUTEILHOrO pa3Mepa.Eciu 1elCTBUTENBHBIN pa3Mep BaJla JIEXKUT MEKIY JOITyC-
KaembpIMupazmepamu 16 u 15,973, To getanb «rogHas», eciu pazMep 6ombine 16 mm —

«Opak UCIPaBUMBIN», €CIIU K€ pa3zMep MeHbIne 15,973 — «Opak OKOHYATEIbHBII.
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Puc. 1.4. Cxema pacnonoscenus nois 0onycka

[Tpumevanue. Ecii HOMUHATBHBIN pa3Mep JETalld JISKHUT Ha TPAHHIICBYX MHTEPBAJIOB, TO €ro
npeleTbHBIC OTKIIOHCHHS HAXOJISTCS TI0 MHTEPBATYMEHBIITNX Pa3MEPOB.

1.3.8. JlaTh KpaTKyl0 XapaKTEpUCTHKY HHCTPYMEHTOB, HCIIOJIb30BAaHHBIXIIPY BBITIOJHEHUHU Pado-
ThI (Ha3BaHUE UHCTPYMEHTA, [IeHA JICTICHHUSI, IPEICTBIN3MEPEHU ).

Tabmuua 1.2
Peszynomamer usmepenus sanecmu 6 mabauy)y.
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Puc. 1.5. Pabouuti wepmedic Oemanetl

1.4. KoHTpoOJIbHBIE BONPOCHI

1. ltaarennupkyib. [lopsaok paboTkl, COCTABHBIE YACTH, IICHA JACTICHUSI.
2. Muxkpowmertp. [Topsinok paboTbl, COCTaBHbIEC YaCTH, IIEHA JICTICHHUS.

3. Uto Ha3bIBaeTCS KBATUTETOM?

4. Yto Takoe I0IyCK, BEpXHEe, HUKHEE OTKIOHEHUE pa3zmepa?

5. CKOJIbKO CYIIECTBYET KBAJIUTETOB?

6. Uto Ha3bIBaeTCs MOJIEM JOMyCcKa?

7. Kakoit pazmep Ha3bIBaeTCs JEHCTBUTEIBHBIM?

8. Kakas nuHus Ha3bIBaeTCs HYJIEBOM?

Jlaboparopnasi pabora Ne 2. ONPEJAEJEHUE ITOCAJIOK MTYTEM U3MEPE-
HUASICONPSIKEHHBIX JIETAJIEM (2 uaca).

Lenv pabomur — npuoOpeTeHre NPaKTUUYECKUX HABBIKOB ONPEIENCHHs IOCAJA0K CONMPSKEHHBIX
JleTajeu o JeUCTBUTEIBHBIM pa3Mepam.

Cpeocmea usmepenus:

a) KOJIbLIO C HECKOJILKUMH BajaMH, BHIIIOJIHEHHBIMHU 110 Pa3JIMYHBIM MOCAJKaM B CUCTEME OTBEP-
CTHSl C HOMUHAJIbHBIM uameTpoM 50 MM unu40 mv;

0) MUKpPOMETp ISl U3MEPEHUS TMaMeTpoB BayloB ¢ lieHoM Aenenus0,01 MM u mpenenamu uzMe-
penus 25...50 mMm;

B) HYTpOMEp ISl U3MEPEHUs BHYTPEHHEr0 AuaMeTrpa koibla ¢ nenoiaenexus 0,001 mwm;

r) OJIOK TTUTOK JJIsl HACTPOIKM HYyTpOMEpa U MEKPOMETPA;

1) cTpyOIIMHa ¢ OOKOBUYKAMU I HACTPONKU HYyTpOMeEpa.

Tpebyemcs:

a) U3MEPUTH JUAMETPhI BCEX BAJIOB U KOJIbLIA;

0) clenarp 3aKIIOYEHHE O XapaKTepe COMPSIKEHUs KaXKIO0ro BaJIMKa CKOJIBLIOM M yKa3aTh 10caj-
KY COIIPSDKECHUS,

B) IMIOCTPOUTH TIOJIS JOMYCKOB JIJIsl BRIOpaHHBIX mocanok o [OCT25347-82.

2.1. TeopeTuyeckne cBeleHUA

2.2. MeTonnka u3MepeHuii ¢ IOMOIIbI0O MUKPOMeTpa

W HyTpOMepa

2.2.1. Meroauka U3MepeHHs Hapy»KHOT'O pa3Mepa BaJIMKOB C MOMOIIBIOMUKPOMETpA OINKCaHa B
nabopaTopHoii padote Ne 1.

2.2.2. VI3amMepeHnue BHYTPEHHETO IuMaMeTpa KOJblla C MOMOIIBI0 HyTpoMepa C IIEHOW JIeNeHus
0,001 mm. Brewnuii Bug HyTpomepa nokasas Hapuc. 2.2.

Puc. 2.2. Unouxamopmwiii Hympomep

[lepen mawasioM u3MepeHUs HYTPOMEp HEOOXOAMMO HACTPOUTH HA HYJIBIO OJOKY TUIMTOK,
UMEIOIIEMY pa3Mep, paBHBII HOMUHAIILHOMY pa3Mepy compsbKeHus. [ HacTpoWKH OJIOK TUTH-
TOK YCTAaHOBUTH MEXIY IBYMsI OOKOBHUKAMH M 3aKPEMHTh B CHIEIUATBHOM cTpyOruHe (puc. 2.3).



HyTtpomMep cBoMMH M3MEpPUTETHLHBIMU HAaKOHEUHHUKAMU BBECTH MEXAY BBICTYNAIOIIMMHKOJIbIIA-
MUOOKOBHYKOB. [lokaunBaHneM HyTpoMepa B pazUYHbBIX IJIOCKOCTAX TOOUTHCA TOTO, YTOOBI
MOKa3aHUs €ro CTaJli MUHUMAJIbHBIMU (B 3TOMCIIyYae JIMHUS U3MEPEHUS MEPIICHIUKYIIIpHA pa-
00YMM IIIOCKOCTAM OOKOBHYKOB), M IIyTEM ITOBOPOTA LIKAJIbl IPUOOP HACTPOUTH HA HYJIb.

bnox  naumox

Dorobuwnu

Puc. 2.3. Unouxamopmuwiii

HYmpomep co cmpyoyunoul

H3mepenue BHYTpEHHETo quamerpa Kobla (puc. 2.4) MpOBOAMUTCS, KAKU JIJISl BAIMKOB, B TPEX
TOYKAaX B CPEAHEM ceueHUHW Konbla. CpenHee apudmernueckoe 3HAYCHHE M3 TONYyYEHHBIX pe-
3yJIbTATOB CUMUTACTCS JICHCTBUTEIBHBIM pa3MepoM OTBepcThs. HeoOXoauMo MOMHHTE, YTO HYT-
poMep TOKa3bIBACT JIMIIL OTKJIIOHCHHS pa3Mepa OTBEPCTHS OT €ro HOMHHAJILHOTO3HAYCHWS,
NpUYEM TIOJIOKHUTEIbHBIC OTKIIOHCHUSI OTCUUTHIBAIOTCS B HAIPABJICHUU MPOTUB YACOBOM CTpeI-
KH.

Puc. 2.4 U3mepenue enympennezo ouamempa

2.3. ITops10K BBINOJTHEHHUS Pad0ThI

2.3.1. I3MepuTh HapyKHBIM pa3Mep BAJIMKOB C NMOMOLIbIO MUKpoMeTpa.l3mepeHnue npousBo-
JUTh B TPEX TOYKAX CPEIHEro CeYeHHus BajiMKa. Pe3ynbTaThl H3MEpeHUH 3ammucaTh B COOTBETCT-
Byromue rpadsl Tabaunpsl. CpeaHeeapuMeTHUecKoe dTUX pe3yabTaTOB CUUTATh JAEHCTBUTEIb-
HBIM pa3MepOMBaJINKa

Tabmuua 2.1

«Pesynomamol usmepenuiiy (HOMUHATLHBIN pasmep  MM)

2.3.2. 3mepuTh BHYTPEHHMI AMAaMETpP KOJbLla C IOMOLIbI0 HyTpoMepa.Pe3ynbraTel n3mMepeHuit
3aHECTH B TAOJIHUILY.



2.3.3. Ha3HauuTh TOYHOCTH M3TOTOBJICHUS JETaJIeH, IOMHS O TOM, YTOTOYHOCTh M3TOTOBJICHHUS
Baja JOJDKHA COOTBETCTBOBATh TOYHOCTH H3TOTOBJIEHMSI OTBEPCTUS WM OTKJIOHATHCA Ty WIIH
UHYIO CTOpPOHY He Oonee, ueM HaoauH Homep kBaimutera. 3areM U3l OCT 25347-82 B Tabmuiy
OTYETa BBINHUCATH IS KQKIOTO JACHCTBUTEIFHOTO pa3Mepa BAJMKOB M OTBEPCTHS, MPEICIIbHBIC
OTKJIOHEHHS JUIsl Ha3HAYEHHBIX KBAJIMTETOB TOYHOCTH.BBIOOp mMpenenbHBIX OTKIOHEHUH pac-
CMOTPHUM Ha KOHKPETHOM IIPUMEDE.

Jlano:

Homunanbslii pazmep conpspkenus d (D) =30 mm.

JeiictBuTenbHbIN pa3Mep Baia d = 29,987 mwm;

JeiicrBurenpHblil pazmep orBepetus D = 30,032 M.

Pa3mepsl mostydeHsl B pe3ynbTare U3MEpeHus IeTalleu.

Onpedenums.

[IpenenpHble OTKIOHEHUS IS Bajla U OTBepCTHs, ucnonb3yda ['OCT

25347-82, npu yCIOBUY TOJTHOCTH JICHCTBUTEIBHBIX Pa3MEPOB.

Pewenue:

Ha cetke ¢ nyneBoii nuaueid N-N ykazath qeiicTBUTENbHBIE pa3Mepbl

(MM) A Bana v oTBepcTUs. HoMMHATBHBIM pa3MepoM /Jisi JAHHOTO COTPSIKEHHUS SIBIISETCS
nuametp 30 mMm (puc. 2.3).
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Puc. 2.3. Cxema pacnonosicenus

HOMUHAILHO20 U OetiCMBUMENbHbIX

pasmepos (OmrioHeHutl) coeOuHeHus

[TycTh OTBEpCTHE BBIOJIHEHOINO 7-My KBAaJUTETY TOYHOCTH, a Bay— 1o 6-my.Tenepp B 'OCT
25347-82HalinéM Takoe TOoJje JOIMycKa JUIs Baia, 4ToObl JCHCTBHTEIBHBIA pa3MepoOKa3ajcs
BHYTpPH 3TOTO TIOJIA JOMycKa. Tak, I MHTepBalia pa3mMepoB «cBbiiie 24 10 30 MM» AeicTBH-
TeNBHBIA pa3Mep BaJla BOMIET B IO JOMycka g6 (BepxHee OTKIIOHCHHE «-7»,HIDKHEe «-20»),
JUIST KOTOPOTOHAMOOJBIIUNN TPEIebHBIN pa3MepBasia cocTtaBisieT 29,993 MM, aHauMEHbIIUNA —
29,980MM.AHAJIOTUYHO OMPEEISAETCS U MOJIe TONMYyCKa Uisl oTBepcTUs. s qaHHOrO AeicTBU-
TEJIBHOIO pa3Mepa OTBEPCTHs MOAXOIALIMM OKa3alloch IoJiefonycka F7 ¢ BepXxHUM Ipeneib-
HBIM OTKJIOHEHHEM «+41» 1 HIKHUM «+20»(npeaenbHble pa3mepbl cooTBeTcTBeHHO 30,041 MM
u 30,020 mMm). Bun nosydeHHO# cxeMbl pacroIokeHHs MoJel T0MyCcKOB oKa3aH Ha puc. 2.4.
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Puc. 2.4. Cxema pacnonosicenus noneti 0onyckos 0Jis 3a0aHH020 COeOUHEHUs.
2.3.4. IlocTpouTh CXEMY PaCHOJIOKEHUS MOJICH JOMYyCKOB BRIOPAHHBIX
MOCA/IOK C YKa3aHUEM JICHCTBUTEIIBHBIX Pa3MEPOB JIETANICH COMPSHKCHUH
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Puc. 2.5. Cxema pacnonosicenus noneti 00nycko8 8blOpanHbix NOCadoK

2.3.5. CpaBHMBas I€WCTBUTENbHBIE Pa3MEPBI COMPATAEMBIX JETaNEH, aTakKe JOIMyCKaeMble pa3-
MEpBI, ClIeJaTh 3aKII0UEHHE O XapaKTepe COMPSHKEHUS KaXKJOro Baja ¢ KOJbIIOM. Tak, Hampwu-
Mep, TIoJTydaeM TOCaaKy ¢ rapaHTHPOBAHHBIM 3a30poM, Tak kak maxmind D. O6o3nadenue mo-
canku 30F7/g6.

[TapameTpsl mocaaku:

Haubonpimmii 3a30p

Smax=Dmax-dmin=ES-ei=41+ (-20)= 61 (Mkm).

Haumenbmmii 3a30p

Smin= D- d= El-es=20+ (-7)= 27 (MxMm).

Honyck mocanku

maxminTS S S34 (Mxwm).

CoenvHeHUe 3a/IaHHBIX JIeTaliell UMEeeT 3a30p:

30,032 29,987 0,045 r rr S D d(mm).

2.3.6. BeluepTuTh 3aJJaHHBIE COMPSKEHUS U BXOJSIINE B HUX JIETAIH C

0003HaYeHHEeM BHIOPAHHBIX TOCAJOK Ha YePTEkKaxX MO CXeMe, yKa3aHHOU Ha pHC.
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Puc. 2.6. Obo3nauenue 8b10panHvlx NOCA0OK HA Yepmedice
2.4 KoHTpOJIbHBIE BONPOCHI

. UTo Ha3BIBAIOT JOITYCKOM?

. Uro Ha3pIBaIOT MOCaaAKONU?

. HazoBure 3 rpynmsl mocagok, X Ha3BaHUS.

. UTo Ha3bIBaIOT 3230pOM?

. UTo Ha3bIBAIOT HATATOM?

. UTo Ha3BIBAIOT HYJIEBOW JTMHUEH U TIOJIEM JIOITycKa?

. UTO Ha3bIBAETCS TOIYCKOM MOCAJIKH?

. UTO Ha3BIBAIOT KBAJIUTETOM?

9. B kakoli pa3MepHOCTH YKa3bIBalOT OTKJIIOHEHUS U JOIYCKH Ha YEPTEKaX U B CIIPABOYHHKAX?

01N OUT A W~

JlaGopaTopnasi padora Ne 3-4. UISMEPEHUE OCHOBHbBIX ITAPAMET-
POB HAPY)XHOI PE3bBbl HA MHCTPYMEHTAJIbHOM MMKPOCKOIIE
(4 yaca).

Llenv pabomvl — 0O3HAKOMJICHHE C YCTPOHCTBOM M NPUHIMIIOM JEHCTBUSAHHCTPYMEHTAIBHOTO
Mukpockorna BMU, a Taxke ¢ METOIUKON N3MEPEHUSIOCHOBHBIX TTAPAMETPOB HAPYKHOM PE3hOBI.
Cpeocmea usmepenus u usmepsiemvie 00beKmol:

a) UHCTpYMEHTabHbIN MUKpockonn BMU;

0) neranb ¢ HapYKHOM pe3p0oi (BUHT).

Tpebyemcs:

a) ONpe/ICNUTh ITyTeM M3MEPEHUS MapaMeTphbl pe3bObl BUHTA: cpeqHuiianamerp 02, mar pe3bObl
P, nonoBuny yrna npoduns a/2;

6) ompenenuts no CT COB 181-75 u CT C3OB 182-75 tun pe3pObl U 3amucarh yCcIoBHOE 000-
3HAYCHUE.



3.1 YerpoiicTBO M NPUHIMI PA00THI MUKPOCKOINA

3.1.1. YcTpoiCTBO HHCTPYMEHTAIIBHOTO MUKPOCKOIIA.

Bonbioit nacTpymeHTanbubiil Mukpockorn BMU (puc. 3.1) npenHasHaueH 1uisi U3MEPEHUs JUIMH
U YIJIOB JIeTajlel MajblX pa3MepoB.MHUKPOCKOI COCTOUT U3 CTAHUHBI 5, HA KOTOPOM CMOHTHPO-
BaHBI OCBETUTEbHAA cucTeMa 15, mpeameTHsIii cTonuk 6, Kayaromascs Kojonka 19 u
kpoHureitH 10 ¢ Ty6ycom Mukpockona.llpeiMeTHbIi CTOMMK MOKHO IepeMelnaTh B JAByX B3a-
MMHO TNEpPHEHAMKYJISPHBIX HAMpaBICHUSIX MHUKPOMETPUYECKUMH BUHTaMH C ILIEHOW [ele-
HU10,005 MM BUHTOM 7 — B IIPOJIOJIbHOM HAIIPABJICHUM U BUHTOM 8 — B IIONIEPEYHOM HaIlpaniie-
Huu. [Ipenensl u3mepeHus B IpoA0JIbLHOM HallpaBiieHuU cocTaBisitoT 0—-150 My, a B monepeyHoM
0-50 mm.Kpome Toro, mpu HacTpolke MpuOOpa CTOJHMK MOXKHO MOBOpaumBaTh Hat 10 BOKpyr
BepTUKaIbHOH ocu BUHTOM 9. Ilpu npoBeneHN# n3MEPEHUHAITUM TTIOBOPOTOM HE TOJIH30BATHCS.
B nentpe crona nmeercs oTBepcTHE JUIsl OCBEIIEHUSI 00bEKTa U3MepeHHs. YTOObl KOHTYpPbI 00b-
eKTa U3MEpPEeHUs ObUIM YETKHMH, a TOJIe 3PCHUATOCTATOUYHO OCBEIEHHBIMHU, KOIbLIOM 16 mpous-
BOJAT 1nadparMMpOBAHUEHCTOUYHUKA CBETA.

10 3 1 2

Kauaromasica  xomonka 19
BMecTe ¢ KpoHIITeHHOM 10 MoxeT ObITh MOBEPHYTAa BOKPYTTOPU3OHTAIBHOM OCH U HaKJIOHEHa
JUIsl oOecreueHus: Y4eTKOro n3o00pakeHus mpoduis pe3rObIB 00€ CTOPOHBI OT BEPTUKAIIM HA yroJl
1o 12, 5.J1ns ¢pukcanuy moioXeHus: KOJOHKU CIY>KUTBUHT 13. YToi1 Hak/IOHa OTCUUTHIBAIOT IO
mkaneld ¢ nenoit penenus 0,5 .Kponmreiin 10 mepemermaercss misi rpyOoi(pOKYCHPOBKH 10
BEepPTHKAIbHON Hampabistomeiikononku 19 sBuntom 11. Tounyio (GOKYyCHpPOBKYOCYIIECTBISIOT
nepeMenieHrneM Ty0yca OTHOCUTENbHO KpoHITeliHa 10 HakaTHRIM KobiioM 12.B BepxHel yacTtu
TyOyca 3aKkperuieHa oKyJsipHas rosioBka 1. B mose 3peHusokyssipa 2 BUAHA IITPUXOBAsi CETKa
(puc. 3.2) ¢ MyHKTUPHBIMHU ¥ CTUTONIHBIMA JTHMHUSIMH.
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Puc. 3.2. lllmpuxoeasn nracmunka oKyJIsApHOU 20JI06KU

[TnacTuHKa CO MTPUXOBOM CETKOM KECTKO CBsA3aHA C IPaayCHOM mkanon (JiumOoM), pa3ieneH-
HOM Ha 360 , u nMeeT OOIIYI0 OCh Bpalll€HUs, COBIAJAIOIIYI0 C ONTHUYECKON OCbI0 MHUKPOCKO-
na.Bpaienue n1uMba co MTPUXOBON CETKOM MPOU3BOAAT MaXxOBUKOM 3.0TCUET YIJIOBBIX Iepe-
MEILEeHNH TuMOa MPOU3BOAAT C MOMOIIBIO OTCYeTHOroMuKpockona 4. Illkana oTc4eTHOro MHK-
pockomna (puc. 3.3) umeer 60 AeeHMA, YKIIAIBIBAIOIINUXCS B HHTEPBAJIE OJHOTO JCJICHUS JTUMOa.
[ToaTOMy 11€HaAENIeHHsT OTCYETHOTO MUKpockona paBHa 1 .Ha puc. 3.3 orcuer yria cocraBisieT
30 05'. OcBenieHre NIKaIbl OCYIIECTBISIETCS C MOMOIIBI0 OCBETUTEIILHOIO 3epKaibiia 17.

3.1.2. [Tpunun paboThl MUKPOCKOTIA.

Pabora MHuKpOCKOIa OCHOBaHa Ha MPUHIUIE MPOESKTHUPOBAHUS KOHTYPAU3MEPSEMOrO H3JEIHs
Ha (DOKAIBHYIO TUIOCKOCTh OKYJISIpa MPOXOAALIMMUIYYaMu cBeTa.lI3mepenue TMHEHHBIX pa3Me-
POB MPOMU3BOAAT (PUKCUPOBAHUEM MUKPOMETPUUYECKHUMH BUHTaMH 8 M / BETUYMHBI IIEepeMerie-
HUS UW3JeNUs OTHOCHUTENIBHO INITPUXOBOM CETKHM C TIOMOIIBI0 OTCYETHOTO MHKPOCKOIIA
4.1IpoekTHpoBaHUE KOHTYpa U3MepseMOil JeTanu Ha (GOKAIbHYIO MNIOCKOCTh OKYJISIpa OCYILECT-
BIISIIOT C TIOMOIIBIO ONTHYECKOH cucteMbl (puc 3.4).JIydan oT UCTOYHHKA CBeTa 8 uepe3 CBETo-
¢buneTp 9 M Muadparmy 10 nmagarot Ha npusmy 11 ocBeTuTenbHON cUcTeMBbl. VI3MEHUB HalpaB-
nerre Ha90 , Iydu MPOXOMAT Jajnee yepe3 KoHAeHcaTop 12, CTeKJIO CTOJIMKAa MHUKPOCKONa 7 |
OCBEIlaeT U3MEpAEeMYI0 JeTanb 6. 3aTeM JIydd MpOXOIsAT uepe3 ONTHYECKYIO CHCTeMy TybOyca
MHUKPOCKOIIa — 00BbEeKTHB 5, ntuadparmy 4, nmpusmsl 3.M300pakeHne KOHTypa AeTainu 6 mpoeKTH-
pyeTcsi Ha IITPUXOBOMIKpaH 2 U MOXET ObITh paccMOTpeHo uepe3 okyisip 1. Cucrema mpusm
3o0ecneunBaeT npsAMoe N300paKEHHUE JACTAIH, U BCE MEPEMEIICHUSI €€ BOCIIPHHUMAIOTCS B CO-
OTBETCTBHH C HAIIPAaBJICHUEM JIEHCTBUTENIBHBIX nepemeniennid. lnadparma 4, pacnonoxeHHas B
IJIaBHOM (pOKyce OOBEKTHBA, COXPAHSIET MOCTOSHCTBO YBEIUYEHHS MPU HEOONIbIIOWpPacPOKyCH-
POBKEMUKpOCKOIIA. Y BelIMueHrue MUKpockora cocrasiser 10x , 15x , 30x , 50x.

3.1.3. I[TopsaoK MOATOTOBKM MUKPOCKOIIA K padoTe.

3.1.3.1. [loBoporom kosbua 16 (cMm. puc. 3.1) ycTaHOBUTH HEOOXOAUMYIO Tuadparmy, mpeasa-
PUTEIIBHO ONPEICIUB €€ BeIMYUHY 110 Tab. 3.1.BKIHOYHUTE OCBETHTEIb.

0
o

Puc. 3.4. Cxema onmuueckoii cucmembl MUKDOCKONA



3.1.3.2. OcBetuts 3epkanblieM 17 (puc. 3.1) yrioByro mikaizy OTCHETHOIO MUKpOCKoma 4.
3.1.3.3. BpamienueM okyJisipa OTCYETHOTO MUKPOCKOIIA TOOUTHCS PE3KOTO M300paKEHUS IITKAITbI
YIJIOBBIX MIEPEMELICHUM, a OKYJISIPOM 2 — IITPUXOBOM CETKH.

Tabmuma 3.1

3.1.3.4. YcTaHOBUTH U 3aKpENUTh B LIEHTPAX CTOJMKA MUKPOCKOIIayCTaHOBOUHYIO OIPaBY (pHC.
3.5). CdhokycupoBaTh TyOyC 1O JIE3BHIO OTPABHI.

2 O o

Puc. 3.5. YemaHoeo4Hasi onpasa

[Tpu rpy6oii poxycupoBke TyOyc Mukpockomna (cM. puc. 3.1) Bmecre ckponmteitnom 10 mepe-
MEILAeTcs 110 HAIIPABIIAIOLIEH KOJIOHKU U (UKCUPYETCS] B HEOOXOAUMOM IOJIOKEHUH (IIpU yJOB-
JIETBOPUTENIBHON BUIMMOCTH JIe3BHsl onpaBbl) BUHTOM 11.TouHas HaBoAKa OCYLIECTBIIAETCS IIe-
peMelieHreM TyOyca HakaTHBIMKOJBIOM 12. DokycHpoBKa CUMTaeTCsl 3aKOHYEHHOM, KOrja B
moJie 3peHus0yAeT BUIHO Hanboiee 4eTko Jie3pue onpasbl.3.1.3.5. Bmecto ycraHoBOUYHOIM ompa-
Bbl YCTAHOBUTb M 3aKPENUTh U3MEPSIEMYIO J€Tallb, IPEIBAPUTEIILHO OYUCTUB Pe3b0Y OT MbUIU U
Ips3U TPAMOYKON, CMOYEHHON B OCH3MHE.

3.1.3.6. [ToBepHyTh KOJOHKY MUKpOCKoma BUHTOM 13 (pucyHok 3.1) Hayron noabema BUHTOBOM
JIMHUAU Pe3bObI @ TaKUM 00pazoM, 4ToObl 00a MpoduiIs pe3bObl ObUTH BUIHBI YETKO. YTOJ MOIb-
eMa ¢ omnpezensercs ypaBHeHueMMapKkupoBKa BUHTA 13 B 3aBUCHMOCTH OT yIJIa MOABEMA Pe3b-
ObI mpuBeIeHBI B Ta0I.3.2.

Tabnuua

3.2. IlopsiioK BBINOJHEHUS PadoOThI

3.2.1. IIpooabHBIM U MONEPEYHBIM MEPEMEIICHUEM CTOJIMKA MHKPOCKOIA BMECTE C U3Mepsie-
MOU JIeTalibl0 JOOUTHCS, YTOOBI B MOJIE 3pEHUS] MUKPOCKOIIA OB BUACH TEHEBOW KOHTYpP OJHOMN
U3 CTOPOH pe3bObI.

3.2.2. MuxkpoBunTamu 7 u 8 (cM. puc. 3.1) 1 MaxoBHKOM 3 COBMECTUTBHIITPUXOBYIO JIMHUIO TLIA-
CTHHBI C INpOEKUuel OJHOW M3 OOKOBBIX CTOpOHIpodmMIs pe3bObl 1, Kak Moka3aHO Ha pHC.
3.6.Touky mepecedeHus] JTUHUN IJIACTUHBI pacrojarath OJMKE K CepelMHEOOKOBOW CTOPOHBI
npoduis.3anucarh NOKa3aHUs MUKPOBUHTA 8 nonepeuHoi nogaun Y1.

3.2.3. IonepeuHbIM TIEpeMeEIeHHEM CTOJIMKA (MUKPOBUHTOM 8) BBECTHB MOJI€ 3PEHHS MHKPO-
CKOIa MPOTUBOIOJIOXKHYI CTOpOHY pe3bObl 11(puc. 3.6). TmarenbHO COBMECTUTH Ty K€ BbI-
OpaHHYIO HITPUXOBYIO JIMHUIOIUIACTUHBI C MpOEKIHeld OOKOBOW CTOPOHBI MPOQUIIs, NpeaBapu-
TEJIbHO MTOBEPHYB KOJIOHKY ¢ MUKpOcKorioM BUHTOM 13 (cm. puc. 3.1) Ha yrous ¢ B npo-
THUBOIIOJIOKHYIO CTOPOHY. 3aucarh BTOPOE MOKa3aHHe MUKPOBUHTA 110 epeyHoM nojgaun Y.
3.2.4. Pa3HOCTh MEXy IBYMsI OTCUETAMH JIaeT 3HAUEHHe cpenHeroaunameTpa2 12 dyy.
[Tpumeuanue. Ilocne cHIATHUS MEPBOTO OTCUETA HEJB3sI MEpEMEIIaTh CTOJUK B MPOAOIHHOM Ha-
NpaBJIeHUU U TOBOPAYUBATh IITPUXOBYIO JIMHUIO TUIACTHHBI.

3.2.5. I3mepenue mara pe3sobl P .

3.2.5.1. AHanOruuHO U3MEPEHHIO CPEHETO AUaMETpa Pe3bObl MPOAOIBHBIM M MONEPEYHBIM I1e-
peMeIleHNEeM CTOJIMKA JOOUTHCS, YTOOBI B TIOJIE3PEHMSI MUKPOCKOIA ObUT BUJIEH TEHEBOW KOHTYP
OJTHOW U3 CTOPOH Pe3bObl, alITPUXOBAast IMHUS IJIACTUHBI OblIa TIIATEIHHO COBMEILEHA C MPOEK-
el 00KOBOW cTOpoHBI Tpodmiis pe3rOnl |, kak mokazaHo Ha puc. 3.7.3amucaTh MOKa3aHUS
MHUKPOBUHTA MPOA0JIbHON nofgaun 7 (puc. 3.1) X1

3.2.5.2. TIpo0oIbHBIM TIEpEMEIICHUEM CTOJIMKA JOOUTHCS TAKOTO KECOBMEIIEHUS C MPOCKITNEn
OOKOBO# CTOPOHBI MPOQIIS BUHTA HA TMPOTHUBOIMOIOKHOM KoHIE pe3bOsl |l (puc. 3.7).I1pu ne-
pPEMEILEHUH CTOJMKA BUHTOM / U3 UCXOJIHOTO MOJIO’KEHUSI B KOHEYHOE COCUUTATh YUCIIO BUTKOB
n, COOTBETCTBYIOIIEE JUIMHE NIEpEMENICHMsI.3anucaTb BTOPOe NOKa3aHUE MUKPOBHUHTA IIPOJOIb-
HOM momauu X2.



3.2.5.3. YucnoBoe 3HaY€HUE U3MEPSEMOTO Iara pe3s0bl onpeaenuts nodopmyiie.

[Tpumeuanue. Ilocne cHATHS MEpBOro OoTcueTa HENb3sl MEpeMenaTh CTONMK B MOMEPEYHOM Ha-
IIPABJICHUU U MIOBOPAYMBATh IITPUXOBYIO JIUHUIO IUIACTUHKH.

3.2.6. 3mepenue mojJoBUHBI yriia mpoduis o/2.

3.2.6.1. C moMoIIbI0 MUKPOBHHTOB MONEPEUHON M MPOAOIBHON MOJAaYNyCTaHOBUThH PE3LOOBYIO
JeTallb B MOJIE 3PEHHSI MUKPOCKOTIA.

3.2.6.2. Bpamennem maxoBuka 3 (cM. puc. 3.1) yCTaHOBUTH MITPUXOBYIO INIACTHHY TaKUM 00pa-
30M, YTOOBI OTCYET MO0 MUKPOCKOITy cooTBeTcTBOBaI 0 0' .

3.2.6.3. HITpuxoOBYIO JTUHUIO TIACTUHBI (pUc. 3.8), KOTOpas 3aHUMAETBEPTUKAIILHOE TTOJIOKEHUE,
COBMECTHUTB C OHOM cTOpoHOH |, a 3aTeM ¢ apyroit ctoporoi |l mpoduiis pe3pObl, Kak TOKa3aHO
Ha puc. 3.8. 3.2.6.4. 3anucath 1Ba OTCYETA YIJIOB, MOJYYSHHBIX ¢ TIOMOIIBIO MUKpOCKoma: o.l/2
U 02/2.3HayeHne MOJOBUHBI yriia MpoQuIsl ONpeaeInuTh Kak cpeanee apupMeTH4eckoe u3 momiy-
yeHHbIX oTcueToB.lIpumeuanue. [Ipu cHaTHE OTcueToB 0l/2 M 02/2. YT0on moBOpoOTa MIACTHHBI
HeoO0xoauMo oTcuuThiBaTh OT 0 0'; mo3TOMY, HapUMep, MPH CHATHH

orcuera 329 30' He0OX0aMMO B3SITH yroi, gonoiHstomuii 10 360 .3.2.7. [Tocne u3mepeHus Bcex
napameTpoB pe3bObl onpenenuTs TUIpe3b0sl 1o CT COB 1 ycinoBHO 0003HAYHUTH pe3n0y.
Hanpuwmep:

Pe3nba merpuueckas ¢ kpymHbIM Irarom M12-8d; pe3pba meTpudeckasic MeJKuM marom M12
0,75-8d.

B Tabn. 3.3 npuBeneHbI 3HAUCHUS HAPYKHBIX U CPETHUX TUAMETPOB M IIArOB HEKOTOPBIX MET-
pUYECKHUX pe3b0.

3.3. KOHTpOnbHbIe BONpPOCHI

1. Buasl pe3b0bl B 3aBUCUMOCTH OT MPOGUIIS U CITy>kKeOHOTO Ha3HA4YeHUs?

2. Yro mpeacTapiseT co00i HOMHUHAIBHBIN MTPO(HUIL METPUIECKOUPE3bObI?

3. Ilepeuncnure nmapamMeTpbl METPUUECKON Pe3bObl U TOYHOCTh KaKUXIIAPaMETPOB HEMOCPENCT-
BEHHO HOPMHPYETCS?

4. Kakoii mar y pe3pObl Ha3bIBaeTCs KPYIMHBIM U Kakoil Menkum? J[nsiuero HopMupyrortces pas-
HBIE 11aru?

5. Kakum o6pazom obecrieunBaeTcs B3aMMO3aMEHSIEMOCTh pe3b00BBIX

AJIEMEHTOB?

6. UTo TaKoe MpUBEIEHHBIN CPETHIH JHaMeTp pe3bObI?

7. KakoBa TOUHOCTb U3MEpPEHUS JIMHEWHBIX Pa3MEPOB U YIJIOB C MOMOIIBI0 MUKpockona BMI?
8. Ilpenensl M3MepeHus NIUH B MPOJOJBHOM U IIONEPEUYHOM HAIPABICHWHM HAa MHKPOCKOIIE
BMU?

9. Kak ¢ nomombto BMU u3mepsercs cpennuii tuamerp pe3pobl?

10. Kak u3mepsiercs mar 1 npoduib pe3nobl?

JlabopaTopnasi pagora Ne 5. U3SMEPEHME IIJIOCKOIIAPAJIJIEJIb-
HOU KOHLOEBOU MEPbBI IJIMHbBI HA BEPTUKAJIBHOM OIITUMET-
PE (2 uaca).

L]env pabomuvl — 03HAKOMIIEHUE C KOHCTPYKIIMEH M MCHOIb30BaHUEMIPUOOpa, a TAKKE C METO-
KON U3MEPEHHUS.

Cpeocmea usmepenus u usmepsemvie 00beKmoi.

a) ONITUMETP BEPTUKAIBHBIN ¢ 1IeHo# nenenus 0,001 mw;

0) TutocKomapasuieNnbHble KOHIIEBbIE Mephl IIHHBI (3 nin 4 paspsna);

B) OTJIETIbHBIE KOHIIEBBIE MEPHI TSl u3MepeHus (5 uiu 6 paspsna).

Tpebyemcs: onpeaenuTh pa3Mep U OTKIOHEHHE OT IIOCKOINApaIeIbHOCTH U3MEPSIeMOi KOHIIe-
BOW MEpBHI.

4.1. YcTpoiicTBO M IPUHIUI AelCTBUS Npudopa

Beprukanbusiit ontumetp (puc. 4.1) npeaHasHaueH JUisl U3MEPEHUSHAPYKHBIX pa3MepoB Kainuo-
POB, IIOCKONAPAJIEIbHBIX KOHIEBBIX MEP JJIMHBIL 5 U 6-TO pa3ps0B, TOUYHBIX U3JEIUNA IIUHON



He cBbiiie 180 MM 1 nuamerpoM He cBblle 150 MM OTHOCHUTENBHBIM CIIOCOOOM C MPENEIoM U3-
mepenuit £0,1mMm.PaboTta onTumMeTpa OCHOBaHA HA IPUHITUIIE ABTOKOJUTUMAIIAH.
ABTOKOJUTUMAITUEH HA3bIBACTCS CIIOCOOHOCTh OOBEKTHBA MPEBPAIIATHITYIOK JIyUeH, UCX OJISIIUX
OT MCTOYHHKA CBETA, PacloIOKEHHOr0 B ()OKaJIbHOW MJIOCKOCTH U HA IVIABHOM ONTHUYECKOM ocu
00BEKTHBA, B MApAJUICIbHBIETYYU U 3aTEM, I10CJIE OTPAXEHUS OT IUIOCKOIO 3epKajia, CHOBA CO-
O6upaTh X BPOKaIbHOH INIOCKOCTH B OAHYXO/ Jiyuel B TpyOKe ONTHUMETPa MOKHO IPOCIEIUTh
10 CXEME, MIPEICTABICHHON Ha puc. 4.2.

ITy4yok my4eil OT McTOUHMKA CBeTa A HarpaiisieTcs 3epkajoM b B 11enb,HaX 011y OCS B KOPITY-
ce TPyOKH, IPOXOAUT yepe3 npusMy 1, Mpo3pauHyIOCTEKISIHHYIO IJIACTUHY 2 ¢ HAHECEHHOH Ha
Hel mkanoi, npusmy 3 u 00bekTuB 4. Ipoiins 00beKTUB, Ty4n NapayieIbHbIM ITyYKOM HaIlpaB-
JSIFOTCS K3epKaly 6, KOTOpoe MPYKUHOW 5 MpKuMaeTcsi K M3MEpUTENbHOMY CTepkHIO 7. 3ep-
KaJ0 MOKET [10BOpauuBaThcs BOKpYr ocH 8. OTpa3uBIIKMCh OT 3epKaiia 6, Tydu MPOXOAST TOT XKe
IyTh U JAIOT Ha MJIACTHHE 2 OTpaKeHHYIO IKany.[lepeMerienue n3MepuTeabHOro CTepKHs 7, Ha
KOHIIE KOTOPOTO 3aKpelyieH HAKOHEYHHK, BBI3BIBACT IOBOPOT 3€pKajla 6 M mepeMelnieHHe
OTPaKEHHOTO JIy4a OTHOCHTEIBHO HEMOABWXKHOTO ykaszarens. lllkanma ocBemaercssepkaiom 11
(cM. puc. 4.1). IorpemHocTs MoKa3zaHU ONTHUMETpa B Mpeeniax Beei mkansl He Oonee £0,0003
MM.
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Puc. 4.1. BepmukarnbHbIt onmumemp:

1 — mpybka onmumempa,; 2 — ocHogaHue; 3 — cmoukKa, 4 — KpoHWmeUuH,5 — cmori; 6 —
ealika Mukpomempu4eckoul rnodayu; 7 — UsMepumesibHbIl CMEPXEHbC HAaKOHEYHUKOM;
8 — peaynupoeoyHbie suHmebl; 9, 12, 15 — cmonopHbie suHMbI; 10 — okynap; 11 — 3epka-
J10;13 — cmornopHoe Konbyo, 14 — omeoodka

TpyOka ontumerpa 3akperuisiercss B KpoHiuuTeiiHe 4 (cMm. puc. 4.1), KOTOpbI MOXKET NepemMe-
[1aTbCs B BEPTUKAJIbBHOM HAIIPABJICHUHU I10 KOJIOHKEC 3 H3aKPCIUISCTCSA B JIF000M MOJI0KEHUU CTO-
NOpPHBIM BUHTOM 12.13MmepsieMble W3JeNMUsi TOMEIIAIOTCS Ha TUIOCKOM CTOJE€ 5 ONTHMET-
Pa,yCTaHOBJICHHOM HNCPICHAUKYISAPHO K JIMHUKU U3MCPCHUA C ITIOMOUIBIO PEryJIMPOBOYHBIX BHUH-
ToB 8. CTOJ MMEeT MHUKPOMETPHUYECKYIO BEPTHKAIBHYIONOIauy, OCYIIECTBISIEMYIO BpallleHHEM
raiiku 6.
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Puc. 4.2. Onmu4eckas cxema mpybku onmumempa

4.2. NMpakKkTuyeckoe 3HaKOMCTBO € paboTon npudopa

4.2.1. Habmronas B okymsip 10 (cm. puc. 4.1) u Haxkumasi Ha oTBOAKY 14,100MThCSI MOBOPOTOM
OCBETUTEBHOTO 3epKaia 11 xopomiel ocBeneHHOCTUIIKANIBL. [I0BOpOTOM TUONTPUITHOTO KOJIb-
1a okyispa 10 1o6utbcs 4eTKONBUAMMOCTH IITPUXOB HIKAIbl. OCBOOOAUTH CTOMOPHBINA BUHT 12
KPOHIITEHHAW MEPEMECTUTh KPOHIITEHH 4 BBEPX M BHU3 IO KOJIOHKE C MOMOIIBIO OMOPHOTO
kojbia 13. OcBOOOIUTH CTOMOPHBIM BUHT 15 CTOJIa U TIEPEMECTHTHCTOJ 5 BpalllcHUEM Traiiku 6
MHUKPOMETPUYECKON Mofadu. llepemMemennsaKpoHIITeiHa U ONOPHOTO KOJbLA 0 KOJIOHKE, a
TaKXe XOJ] CTOJIa IOJKHBIOBITh IUIaBHBIMHU, 0€3 CKQUKOB U 3ae/laHUi.

PerynmupoBounbsie BUHTHI 8 CTOJa HE TpOraTh, TaK Kak HPU 3TOM OyJeTHapyIIeHa YCTaHOBKa
CTOJIa, @ HOBAasl PEryJIMPOBKa CTOJa MOTpeOyeT 3HaUuTeNIbHOro BpeMenu.4.2.2. IIposeputs aeii-
ctBue oTBoAKM 14. IIpn HakuMe N3MEpPUTENbHBIMCTEPKEHD JOJKEH MTePEMEIAThCsl COBEPIIECHHO
cB00OIHO, Oe3 3aenaHuil. BcBOOOIHOM COCTOSIHUM OTBOJKA HE JOJDKHA MEIIATh MEePEeMEIIEHUI0
U3MEPUTENIBHOTO CTEPIKHSL.

4.2.3. OmnpenenuTh ¥ 3anucarh B TaOJIMILy OTUYETa OCHOBHBIE TaHHBICONITUMETPA.

4.3. BbinonHeHue paboTbl

M3mepeHune KOHIIEBOI Mephbl Ha BEPTUKAILHOM ONTUMETPE MPOU3BOIUTH OTHOCUTEIBHBIM METO-
oM (IyTeM CpaBHEHHS ¢ KOHIIEBOW Mepoil 00JIeeBBICOKOTO pa3psaa — UCXOJHOW KOHIIEBOW Me-
poii).

4.3.1. IlpotepeTb MATKON YHCTOM TKAaHbIO CTOJMK, HAKOHEYHHMK MPHOOpa, a TaKKe MpUMEHse-
MbI€ TPU MPOBEPKE UCXOJHBIE KOHLIEBBIE MEPHI.

4.3.2. YcTaHOBUTH ONTUMETP Ha HYJb IO MCXOJHOM KOHIIEBOM Mepe.Mepy mpHUTepeTh K IIoC-
KOMY CTOJIy TaK, 4TOOBI ITOJI U3MEPUTEIFHBIM HAKOHEYHHKOM MPUOOpa OKa3alach cepeauHa ee
BEPXHEH M3MEpUTENHbHON MIO0CKOCTH. OCTOPOKHO ONMYCTUTH KPOHIITEIH 4 ¢ TpyOKO#i onTUMeT-
pa BHH3 JOTEX MOp, MOKA PAacCTOSTHUE MEXIY BEpXHEH MIOCKOCThIO MEphbl 1 HAKOHEYHUKOM HE
cTaHeT paBHbIM 1+1,5 MM. 3akpenuTh cTOmopHBIA BUHT 12 KpoHmuTeiiHa. 3aTeM, HaOmogas B
OKYJISIp 3a IIKaJOW, BPAIIEHUEM Traku 6 MEIJIEHHO MOJHUMATh CTOJN J0 TeX IOop, MOKa yKas3a-
TEJIb HE COBMAJIET C HYJIEBBIMIITPUXOM IIKANbI. 3aKPENUTh CTOMOPHBIA BUHT 15 cTona u mpose-
PUTH CTaOMJIBHOCTH MOKa3aHUU Mpubopa (HECKONbKO pa3 HakuMasi Ha oTBoIKY 14).Eciu Hyrne-
Basi YCTaHOBKa coObeTcsi 6osiee ueM Ha mnosioBuHy aenenus(0,0005 mm), He0OXOIMMO MPOU3Be-
CTH YCTaHOBKY 3aHOBO.OKOHYATENbHBIN OTCYET MO IIKaje (C TOYHOCTHIO O JECATHIX JI0JIeH-
MHUKPOMETpa) C COOTBETCTBYIOIIMM 3HAKOM 3amucaTh B Tabmuiy oryera.llogHsaTs ¢ momolisio



OTBOJIKM HAKOHEUYHUK ONTHUMETPA U CHATH CO CTOJAKOHLEBYI0 Mepy.Ilocie ycTaHOBKM ONTUMET-
pa Ha HYJIb CTOJI M KPOHIITENHH HE MepeMeIiaTh 10 KOHIA padoThI.

4.3.3. IlputepeTh Ha MECTO UCXOIHOW KOHIIEBOM U3MEPSEMYIO MEPYTaK, YTOOBI 1101 HAKOHEYH U~
KOM OKa3ajach CepeiiHa €€ U3MEPUTEILHON MOBEpXHOCTH. HaxkaTh ABa-Tpu pas3a Ha OTBOJAKY H,
IIPU MOCTOSIHCTBE NOKa3aHui B mpenenax +0,2 MKM, 3anucarh oKa3aHue Mo IIKaje ONTUMETpa B
Tabnuiy oruera.Bce oTcUeTsl Mo mIkane mpou3BOAUTH C OLICHKOM Ha Iia3 JeCATHIX JI0JeH MHK-
pomertpa.

4.3.4. OnpenenuTh U 3aMMCcaTh B OTYET pa3Mep U3MEPSIEMOi KOHIIEBOWMEpHI 10 (hopmyie:
nm3mucxHaul La O,

rae u3ML— pazmep uzmepseMoii KOHIIEBOM MephI (U3 aTTecTaTa) B MM;

a — OTCYET IO IIKaJIe ONTUMETPA C COOTBETCTBYIOIUM 3HAKOM B MM;

HauO— OTCYET IO MIKaJIe ONTUMETPA C COOTBETCTBYIOIIMM 3HAKOM IIPH YCTAHOBKE HA HYJb B MM.
4.3.5. OnpenenuTs U 3alUCATh B OTYET BEIUYMHY OTKIOHEHMS OT IUIOCKOIapauieabHOCTH. s
ATOr0 U3MEPUTHh KOHIIEBYIO MEPY B UETHIPEX YIJIOBBIX TOYKAX U ONPEACIUTH PA3HOCTH MEXKIY
pa3MepaMu Mepbl BO BCEX TOYKax (CpenHell v 4eThipex YyrioBbix). Hanbomnbmias pa3HOCTh MpH-
HUMAETCS 3aBEJIUYMHY OTKJIOHEHHS OT IJTIOCKONAPaJIICIbHOCTH.

4.4. KOHTpONbHbIE BOMNPOCHI

1. Yro Takoe HOMUHAIBHAS opMa IMOBEPXHOCTH, PealibHAsI TIOBEPXHOCTH, MPOQHIIH TOBEPXHO-
CTH U MPHUJIETAIOIIAs IOBEPXHOCThH?

2. [lepeuncnure BUIBI OTKIOHEHUN (OPMBI MIOBEPXHOCTH U yCIOBHBICOOO3HAYCHHS X HA 4Yep-
TEeXe.

3. Yto Takoe OTKJIOHEHHE OT TUIOCKOCTHOCTH U YaCTHBIC BUJIbI OTKJIOHEHUN?

4. Kakue cpeacTBa U3MEpEeHUN TPUMEHSIOT [Tl BHISIBIICHUS! OTKIIOHEHHUH OT MJIOCKOCTHOCTH?

5. YUrto Takoe miockomnapasuiesbHbie KOHIIEeBbIe Mephl JuTiuHbI (KM/T)?

6. Uto Takoe ki1acc TouHoctu u pazpsag KMJI?

7. Yrto Takoe ontumetp? Kakum MeTo0M U3MEpEHUs MOJIb3YIOTCS TPUPAOOTE HA ONITUMETpE?

8. TexHuyeckasi XapaKTepUCTHKA ONTHUMETpPa, UCIOJIb3yeMOro MpU BBIMIOJIHEHUU JaHHOU pabo-
THI?

JlaGoparopuas padora Ne 6. ABMEPEHUE KAJIMBPA-NMPOBKU HA MUHUMETPE
(2uaca).
Llernb pabombi — 03HaKOMIICHHE C METOMKOM U3MEPEHHUS M TPUOOPETEHHE HABBIKOB KOHTPOJIS

U3JIETTHN.

Cpedcmea usmepeHuss U usmepsieMblie 06bEKMbI:

a) MUHUMETD;

0) TuIocKomapasieNbHble KOHIIEBbIE MEPHI JUTMHBI,

B) KanuOp — mpoOka.

Tpebyemcs:

a) U3MEPUTh AUAMETPhI Kaaudpa — MpoOKH;

0) caenaTh 3aKIIF0OUYEHUE O TOAHOCTH Kanuopa.

5.1. O3HaKOMNneHue ¢ MUHUMETPOM

MuHKuMeTp npeAHa3HadyeH A OTHOCUTEIbHBIX U3MEPEHUN HapyKHBIXpa3MEpOB U3JENUN U Ka-
mnopos. [Ipencrasiser co0oil pelya)kHO-MEXaHUYECKHUIl TPHUOOP C MepeIaTOuHbIM OTHOLIEHHEM
ot 0,01 o 0,001,cxema koToporo npeacrasiieHa Ha puc. 5.1
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Puc. 5.1. Cxema mexaHusma MuHumempa:
1 — usmepumeribHbIU CMepPXXeHb;
2 — Kadarowutcsi HoOX; 3 — pbl4yaz;
4 — HernodB8UXXHbIU HOX; 5 — cmpersika;
6 — wkana

MuHHMETp IPUMEHSIETCS Yallle BCEro CO CTOMKOM (pHC. 5.2), Ha MJIOCKOM CToJIe 4 KOTOpOi yc-
TAQHABJIMBAIOTCS W3MEpseMble W3Nenus. MUHUMETP3aKpeIUIIeTCs B KPOHINTEHHE 3, KOTOPBIU
MOYKET MEPEMEIIAThCS TI0 KOJIOHKE 2, YTO MO3BOJISET MPOU3BOJUTh M3MEPECHUE H3ICIHI ¢ pas-
mepamu ot 0 10160 mm.
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Puc. 5.2. Cmolika ¢ MUHUMEMPOM:
1 — ocHogaHue,; 2 — KOrioHKa; 3 — KpOHWMEUH, 4 — u3amMepumeribHbIU CMOJIUK;
5 — ynop; 6 — ealika nodbema cmosnuka, 7 — 8UHM pea2ynuposaHusi CmosiuKka;

8 — peeaynuposoyHoe konbyo; 9,10 u 12 — cmonopHbie suHmMbI; 11 — omeooka;
13 — usamepumersbHbIU HAKOHEYHUK; 14 — MUHUMeMpP



Cron uMeeT MUKPOMETPUYECKYIO TI0Jjauy C raifkoil 6 u peryanpoBOYHbIE BUHTHI 7 IS YCTaHOB-
KU TUIOCKOCTH CTOJIa MEepHEHANKYIISIPHO JIMHUUU3MEPEHHs. Y CTaHOBKa MpUOopa Ha HYJb MPOU3-
BOJIUTCSI T10 MJIOCKOMAPaIeTbHBIMKOHIIEBEIM MEPaM JITTHHBI.

5.2. MogroroBka Kk paboTe

5.2.1. OcBob6oauTh cronopHsie BUHTH 9 u 10 kponmreitna 3 u crona 4(puc. 5.2). [lepemectuth
KPOHIITEHH BBEPX M BHU3 MO KOJIOHKE C IMOMOIIBIOONOPHOTo Kojbla 8. [IpoBepuTh MUKpOMET-
PHYECKYIO MOJjauy CToJia BpalleHreM raiku 6. [lepeMenieHuss KpoHIITEHHA U OMOPHOTO KOJbIla
10 KOJIOHKE,a TaK)K€ XOJI CTOJIa JOJDKHBI OBITh IJIAaBHBIMU, 0€3 CKauKoB M 3aeaanuil. Haxxats He-
CKOJIbKO pa3 Ha oTBoAKYy 11. Ilpm stom ctpenka 5 (puc. 5.1)momkHa mepeaBUTaThCs MO BCe
mKkane 6 COBEpIIEHHO CBOOOAHO, 0€3 3aeiaHuil U BO3BPAIAThCS B MCXOAHOE IOJIOKEHHE BHE
HIKanbl cieBa.PeryianpoBounbie BUHTHI / CTOJA HE TPOTaTh, TaK Kak IpU ATOM OyAeTHapylieHa
yCTaHOBKA CTOJIa, & HOBAsl PEryJIMPOBKA CTOJA MOTPeOyeT 3HAUUTEIBHOTO BPEMEHHU.

5.2.2. Onpenenuth W 3amucaTh B TaOMUIly OTYETa OCHOBHBIE JaHHBIEMUHHUMETpa (3aBOJ—
U3TOTOBUTEIb, [ICHA JACTICHUS IIKAJIbI, TIPEACIbl H3MEPEHUS, TIPEACIIbl IOKA3aHUH 10 IIKaje).
5.2.3. Bnoucarp B Tabnuily oTyeTa JaHHbBIE O H3MEPSEMOM KaiauOpe (U3 COOTBETCTBYIOIIETO
I'OCTa).

5.2.4. IIporepeTb MATKOM YUCTOM TKaHBIO CTOJIMK U HAKOHEYHUK MPUOOpa, U3MepsieMble Kalno-
PBI ¥ KOHIIEBBIE MEPHI.

5.2.5. Hactpouts mipubop Ha HYJIb MPU HOMOIIHM OJIOKAa KOHIEBBIX MEp C pa3MepoM MpUOIH3U-
TEJILHO PaBHBIM HAMOOJBIIEMY IMPENSIFHOMY pa3Mepy HOBOTO MPOXOTHOTO KaauOpa—IpoOKH
(pa3Mep OKpYIIIUTH A0 COTHIX AOJIEUMUIUIUMETpPA). J{JIs 3TOro mpuTepeTh K MOBEPXHOCTH CTOJA
0JI0K KOHIIEBBIXMEP. BIOK OMKEH OBITh PACHOJIOKEH TaK, YTOObI HAKOHEYHWK MHUHUMETpaHa-
XOJIUJICSI IPOTUB CEPEIUHBI BEPXHEN N3MEPUTENBHOM TIOCKOCTH Mepbl. OTIYCTUTH TOJIOBKY MH-
HUMETpa BHU3 JI0 TEX IOp, MOKa PACCTOSHUE MEXTyBEpXHEH IIIOCKOCTHIO MEPhl U HAKOHEYHHU-
KOM HE CTaHeT paBHBIM 1£1,5 MM.3aKkpenuTh CTOMOPHBIA BUHT 9 KpOHIITEHHA. 3aTeM BpalleHH-
€M Traiiku 6MeIIeHHO MOJHUMATh CTOJ, TIOKa CTpesika Mpudopa He OyJeT MOKa3bIBaThHYIb. 3a-
KpenuTh CTONMK BUHTOM 10 M mpoBepuTh CTAOUIBHOCTH MOKa3aHUUMPHOOpa (HECKONIBKO pa3
Ha)xuMas Ha oTBOJIKY MuHUMeTpa 11). Ecnu HyneBas ycraHoBka coObeTCsi, CHOBa OCBOOOIUTH
cTonopHbiil BUHT 10 ¥ MOBTOPUTH YCTAHOBKY Ha HYJIb.

5.2.6. Ilocie ycTaHOBKM Ha HYJb MOJIHATH HAKOHEYHHUK C MIOMOIIBIO OTBOAKH U CHATH CO CTOJA
0JIOK KOHLIEBBIX MEP.

5.3. BbinonHeHue paboThbl

5.3.1. IIpousBecTn U3MepeHHEe MPOXOJIHON, a 3aTeM HENPOXOJAHON cTOpoH KanuOpa. s ompe-
JIeNIeHHs] OTKJIOHEHHI OT MPaBHIBLHON (HOPMBI (KOHYCHOCTB, OBAJIbHOCTH) MPOXOIHYIO CTOPOHY
KaauOpa U3MEpUTh B IBYX CEUEHMsIX Mo JuinHe Kanubpa (AA u bb) u B kaxkaoM ceueHUH B IBYX
B3aWMHOIIEPNEeHAUKYIIpHbIX HanpasieHusx (I-1 u Il1-1l), HenpoxonHyto cTOpoHY — BIBYX Ha-
IpaBJIeHUAX OJHOTO ceueHus (puc. 5.3).

5.3.2. YoxuTh NpoOKy Ha CTOJMK CTOMKM. HakOHEUHHK IIPU 3TOMIOJIKEH KacaTbCs MOBEPXHO-
CTH IPOOKM B 3a/laHHOM CEUEHUU M HalpaBlIeHUH. MeJUIeHHO mnepeiBuras npoOKy B HaIpasJe-
HUH, TEPIECHINKYIISIPHOM €€0CH, 110/ HAKOHEYHHKOM MHHHUMETPA, CICIUTh 3a MOKa3aHUSIMH 10
mkane.MakcuMallbHOE€ OTKJIOHEHHE CTPENIKU OT HyJIs 3amucarh B TaOJHIly oTYeTa.AHAJIOTHYHO

M3MEPUTH MPOOKY €I1le ABa pa3a B TOM K€ CEUCHUU U HAIIPaBJICHUU.
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Puc. 5.3. Cxema usmepeHusi kanubpos

5.3.3. lns usmepeHust pabouux pasmMepoB MPOOKH B JPYroM HalpaBiIeHUU NPOOKY OBEPHYTh Ha
90 , a U1 U3MepeHusi B IpYroM CEYEHUH — CMECTUTh BJOJb OCH. VI3MepeHus npou3BOAMUTH B
yKa3aHHOM BBILIE MOPSAKE.

5.3.4. AHanOrM4HO MPOU3BECTU M3MEPEHUs HENPOXOJHOW CTOpPOHBI Kanubpa — npoOku. Ecnu
IPU YCTAaHOBKE HENPOXOAHOM NMPOOKM MOJ HAKOHEUHMK CTpEJIKa BBIMJET 3a IMpeJlelibl HIKaJbl,
IIPOM3BECTU HOBYIO YCTAHOBKYMUHUMETpPA HA HYJNb. Pa3Mep Os0ka KOHIEBBIX MEp IPUHATH paB-
HbIMHaNMEHBLIEMY IIPEJIeIbHOMY pa3Mepy HEMPOXOAHON CTOPOHBI MPOOKH.

5.3.5. OmpenenuTh U 3anmucaTh B TaOIHIly OTYETa JEHCTBHUTEIBHBIE pa3Mephbl KalnOpa BO BCEX
CEUEHMSIX U HaIIPABICHUAX:

J=A+a,

rae 1 — neficTBUTENbHBIN pa3mep KanuOpa B MM; A — eiiCTBUTENBHBINA pa3Mep 0J0Ka KOHIEBBIX
Mep B MM; a — CpefiHee apu(MeTHUeCKoe U3 MOKa3aHUNIIO LIKale MUHUMETPa B MM.

Ecnu xoH1IEBbIE MEpBI IPUMEHSIOTCA 10 KJIAaccy, TO MO/ AEHCTBUTEIbHBIM pa3MepoM 0JI0Ka Mmo-
HUMAETCsl CyMMa HOMMHAJIBHBIX 3HaYeHUH Mep,BXOJAIIuX B 0J0K.Eciau KoHLEBble Mephbl IpH-
MEHSIOTCS 110 pa3psiiy, TO MOA ACUCTBUTEIbHBIM pa3MepoM OJI0Ka MOHUMAETCSl cCymMMa JAeHCTBU-
TEJIbHBIX 3HAUYEHUM Mep,BXOJAIINX B OJIOK, T.€. CyMMa HOMUHAJIBHBIX 3HAUE€HUH Mep ¢ y4yeToM
MOTPABOK IO aTTECTATy.

5.3.6. OnpenenuTh U 3anucaTh B TaOJIUIy OTYETa BEIMUYMHY OBAJBHOCTHB Ka)KJJOM HM3MEPEHUU
cedeHus Kainulpa Kak pa3HOCTh MEXJy pe3yJbTaTaMHUU3MEPEHUs B ABYX HAIPABICHUSAX KaXKIO-
IO CEYEHUH.

5.3.7. OnpenenuTh U 3anucaTh B TAOIMILy OTUYETA BEIMUMHY OTKJIOHEHUS MPSMO JIMHEHHOCTH U
napaiebHOCTH, 00pa3yIoUMX Kauudpa Kak pa3sHOCTh MEX/Y pe3yJibTaTaMU U3MEpPEHHs B pas-
HBIX CEUEHUSIX.

5.3.8. JlaTp 3aKiIr04eHHE O TOJHOCTH Ha OCHOBAHHMM COIIOCTABJICHUS €rOJCHCTBUTENBHBIX pa3Me-
POB C JOMTYCTHUMBIMHU.

5.4. KOHTpOsbHbIE BONPOCHI

1. Yto Takoe kanubpb1? Kakue kanuOpbl Ha3bIBAIOT MPeIeIbHBIMU?

2. [lepeuncnure BUJIBI MIaIKUX KaTUOPOB AJIs1 KOHTPOJIS OTBEPCTUN UIUIA KOHTPOJIs BasioB. [pu-
3HAKM FOAHOCTH JeTanel mpu KOHTposiekaauopamu?

3. Kakue KOHCTPYKIIUHU TTIAJKUX KAITUOPOB-IIPOOOK U KAIIMOPOB CKOOBBI 3HaeTe?

4. Kak 00pa3yroTcs oJist JOIyCKOB TIaIKMX KanuOpoB?

5. OnumuTte MapKUPOBKY IJIaJIKUX KaJTHOPOB.

6. Uto Takoe MmuHuMeTp? Kakoil MeTo u3MepeHus UCIolib3yeTcs Npupadore Ha MUHUMeETpe?

7. TexHuueckas XapakTepUCTHKa MUHUMETpA, UCIOJIb3YEMOr0 MPUBBIIOIHEHUN JaHHOU pado-
ThI?



IpakTuuyeckas padora Ne 1. Peunienne npumMepoB U 3a1a4 Ha ONpeeieHre
IpENENbHBIX Pa3MEPOB, OTKJIOHEHHUM, 3a30pOB U HaTAroB. OmnpeneseHrne 10mycKa
pasMepa u nmocaaku. ['padudeckoe n300pakeHre MoJIei JOMYCKOB JIeTalei coenu-

HeHus (2yaca).
[{enh pabOThI: HAYYUTHCS OMPEACISATH MPEICIbHBIE pa3Mephl, OTKIOHCHHS, 3a30pbl U HATSTH.
OnpenensaTh JOMYyCKH pa3Mmepa U nocaaku. I'paguuecku n3o0paxkars MoJist 10MycKa Jeraiei co-
€IMHEHUS.
[TopsI0K BBINOJIHEHUS PaOOThI:
1. Teoperuueckas yactb. O3HAKOMHUTCS C TeMOU «J[OMyCKU, MOCAJAKU U OTKIOHEHUSI.
2. Tlo 3amanuto, NpeasioKeHHOMY IMpernojaBaTesieM (MHIUBUAYaIbHO, BCEH IPpyIIe WIH O-
HO 3aJlaHi€ Ha HECKOJBbKO OOYYaroIIMXCs) MPOU3BECTH pacueT NpeAeTbHBIX pa3MepoB,
OTKJIOHEHHH, 3a30pOB U HATATOB. ONpenenuTs JOMYCK pa3Mepa u nocaaku. I'papudecku
M300pa3uTh NOJIs JOIYCKOB JIeTaJIel COETUHEHUSI.
3. Pe3ynbTaThl BEIYUCICHH TOKA3aTh MIPENOJaBaTelNto.
4. CpenaTh BBIBOJ O IIPOJIEIaHHOM padorTe.

IIpakTnyeckas padora Ne 2. Onpenesnenne npeaebHbIX OTKIOHEHUH U BbI-
GOp TOCAIOK IO TPEAEIBHBIM 3a30paM WK HATsraM. PeleHue 3a1ad 1mo BeIOOpY
MOCAJI0K PacyeTHBIM IyTeM(4 Jaca).

! !eJ'IB [2360TBIZ HAYYHUTCs OMPECACIIATh MPCACIIbHBIC OTKIIOHCHHUA U OCYILICCTBIIATD BLI60p IIOCaJ0K
110 IpCACJIbHBIM 3a30paM HUJIM HaTATaM.

[HopsAI0K BBITOJHEHUS paO0OThI:

1. Teoperuueckas yacTb. O3HAKOMHTCS € TeMOU «/lomycku, MOCagKy U OTKIIOHEHUSD.

2. Tlo 3amanuto, npeayIoKEHHOMY TperoaaBaresieM (MHINBUAYaIbHO, BCEH TPYIIE WIH O
HO 3aJlJaHKe Ha HECKOJIBKO OOYYArOIIMXCs) MPOU3BECTH pacueT IpeAeIbHBIX Pa3MepoB,
OTKJIOHEHUH, 3a30pOB M HATATOB. OMpPENeNIUTh IOIMYCK pa3Mepa U IMOCAIKH.
Pe3ynbrarhl BeIYMCIEHUH TTOKa3aTh MPENO1aBaTENo.
4. CpnenaTh BBIBOJ O TIPOJIETIaHHOM paboTe.

w

IIpakTuueckas padora Ne 3. Ha sckuse cOOpoYHOro y3ia, Ha KOTOPOM
JIOJDKHBI OBITh: PE3bOOBOE COCMUWHEHHUE, TIIAJIKOE IMIMHIPUIECKOE, IIMOHOYHOE,
[IUTAIIEBOE COEAMHEHUE, TOAIIUITHUKOBBIC Y3JIbl, 0003HAYUTH TMOCAJKH TEpeUrC-
JICHHBIX BbIIIE coeauHeHuid. Ha netanmupoBkax aetaneil 0003HAYMThH HIEPOXOBa-
TOCTh, IOTTYCKH W OTKJIOHECHHSI PACIIOJIOKCHHUS TIOBEPXHOCTEH, pa3Mephl ¢ MOJIIMU
JIOITYCKOB MOCaI0YHBIX MMOBEpXHOCTEH(24aca).

ﬂenb [28.6OTLIZ HAY4YNUTCA pa6OTaTL C 4CPTECKaMU JeTajeil ¢ Pa3IMYHBIMH BUOAMU CO@HHHGHHﬁ;
YMCTb 0003Ha4YaTh MmocaJku pas3IM4HbIX COCIUHEHUI Ha YCPTECIKAX; YMCTh 0003Ha4YaTh mepoxo-
BAaTOCTb, AOMMYCKU U OTKJIIOHCHUS PACIIOJIOKCHUS HOBCpXHOCTCfI, PasMEpLI C MOJISIMU JOITYCKOB
mocaao04HbIX HOBCpXHOCTCﬁ.

[TopsI0K BBIMOJIHEHUS PaOOTHI:
1. Teoperuueckas yacTb. [IOBTOpUTH TEMATHKY NPAKTUYECKON pabOTHI.




2. Tlo 3amanuto, npeasioKEHHOMY TperoaaBaTesieM (MHAWBUAYaIbHO, BCEH TPyIIe WIH OJ-
HO 3aJlaHUE HAa HECKOJBKO 00YJaronIuXxcs) Ha 3CKU3e COOPOYHOTO y3ja ONMpeaeInuTh THII
COeMHEHUs, 0003HAYNTH TOCATKN YKa3aHHOTO BBIIIEC COCTUHEHUSI.

3. Ha neranupoBkax jgerasneil 0003HaYUTh IEPOXOBATOCTh, TOMYCKHA U OTKJIOHEHUS pacro-
JIOKCHUA HOBerHOCTCﬁ, PasMEPhI C MOJISIMU JOITYCKOB IMOCAA0OYHBIX HOBerHOCTefI.

4. Pe3ynpTaThl U3MEPEHUH U 3alKCel MOKa3aTh MPENnoaaBaTelio.

5. CpenaTh BBIBOJ O IPOACIAHHOM padoTe.
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