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HPAKTUYECKOE 3AHATHE 1.
JOIIYCKHA U MOCAIKH TJIAJKUX HUINHAPUYECKUX COEIUHEHUI.
Heas padoThl: GopMupoBaHHE HABBIKOB ONPEICIICHUS XapaKTEPUCTUK MOCAT0K, BEIOOpA CPEICTB
U3MEPEHUS U pacyeTa napaMeTpoB IOCAIOK.
3agaun:
® OCBOUTb CUCTEMY JOIYCKOB U IIOCAIOK IVIAJIKUX HAINHIPUYECKUX COCIUHEHUN;
® HAy4YUTbCS II0Jb30BAaThCA  y4EOHON, HOPMATUBHOM, TEXHUYECKON  JUTEpaTypoll H
rOCYAApCTBEHHBIMM CTaHJIAPTaAMU.
Ocnamenue:
® KOMIUIEKT Y4€OHO-METOAMYECKON JINTEPATYPHI;
® TEXHHUYECKAs JINTEpaTypa U roCyAapCTBEHHBIE CTaHIAPTHI;
® METOJIMYECKHE YKa3aHUs K BBHITIOJHEHUIO IPAKTUIECKOH paboThI;
®  MUKPOKAIBKYJSATOP.

TEOPETUYECKAA YACTb

[To Ha3zHayeHUIO PA3IUYAOT pa3MeEpbl, OMPENEAIONIe BETUYNHY U (opMy AeTanu; KOOPAUHU-
pYIOIINE pa3Mepsl s AeTalei CI0KHOU GOPMBI U y3JI0B; COOPOUYHBIE B MOHTKHBIE Pa3Mephl, XapaKTe-
PHU3YIOIINE TOJIOKEHUE Y3JI0B OTHOCUTEILHO JPYT APYra, a TaKXKe MOJ0KECHHUE U3IeINs Ha MECTe MOHTa-
’Ka; TEXHOJIOTUUECKHE pa3Mepbl, HEOOXOUMBIE TSI H3TOTOBIICHUS JETAIA U €€ KOHTPOJIS.

Paznnuaror Takke HOMHHAJIBHBINA, JEMCTBUTENIBbHBIE U MPEAEIbHBIA pa3Mepbl. HoMUHAIBHEBIN pas-
mep (D, d, 1 u ap.) - pasmep, OTHOCHTEIILHO KOTOPOTO OMPEICIIAIOT MPeIebHBIC pa3Mephl U KOTOPBIN CITy-
JKUT HA4aJOM OTCYETa OTKIOHEHWH. I meTaneil CoCTaBIAIONMX COeAMHEHNE HOMUHAIBHBIN pa3mep sB-
nsieTcst oOM. B Mpon3BOICTBE HEBO3MOXKHO BBIMIOJIHUTH aOCOFOTHO TOYHO TpeOyeMbIe pa3Mephl JeTa-
JIeH, TTIOATOMY CYILIECTBYET MOHSITHE - IEUCTBUTEIBHBIA pa3Mep JI€TaIM, YCTAHOBIECHHBIN U3MEPEHUEM C J0-
MMYCTUMOM MOTPEIIHOCTHI0. JIeMCTBUTENBHBINA pa3Mep ACTAIA BCIEACTBUE €€ U3HOCA OTJIMYAETCS OT pa3Me-
pa, ompeeseHHoro mpu coopke. Takum 00pa3oM, BBEICHO MOHITHE O JABYX MpeeibHBIX pazmepax: Dmax
u Dmin - qs otBepetrst 1 dmax u dmin - s Bana. JlelicTBUTENBHBIC pa3Mep TOAHOMN JeTalld J0JDKEH Ha-
XOJUThCSA MEXKTY TPEeTbHBIMU pa3MepaMu HITH MOXKET ObITh PaBEH HM.

Bepxuum npenensHbIM OTKIOHEHHEM ES, €S Ha3bIBaeTcsi anredpandeckas pa3HOCTh MEX]y Hau-
OO0JIBIIMM MPEIEIbHBIM U IOMUHAIBLHBIM pa3Mepamu (ES = Dmax - D; es = dmax - D); HiKHHM mpeaeiib-
HbIM OTKJIOHeHHeM El, el - pa3sHOCTh Mex1y HaMMEHBIIMM MPEIeIbHBIM U HOMHUHAIBHBIM pPa3MepamMu
(Dmin - D; es = dmin - D).

Homyckom T pa3Mepa Ha3bIBaeTCsl pa3HOCTh MEXIY HAaUOOJBIINM U HAUMEHBIINM IpeleIbHbIMU
pa3Mepamu WK a0COJIIOTHAS BeJIMYMHA aNreOpanyeckoil pa3HOCTU MEKIY BEPXHUM U HIKHUM OTKJIOHE-
HusAMU. J[omycK - BeJIMYKHA BCEr/ia MOJIOKUTENbHAs, ONPEeNsieT 3aJaHHYI0 TOYHOCTbh U3TOTOBJICHHUSI.

Jliis ynporeHusi T0MyCKd MOXHO HM300paxkaTh rpaduuecku B Bue mojeil pomyckoB. [Ipu atom
OCh M3JIENIUs BCETJa pacIoiaraercs 1noj cxemoil. Pacronoxenue mosis 10mycKa 3a/1ae€Tcsi IBYMsI KOOPIU-
Hatamu. OniHa - BEeIMYMHA JOMYyCKa ISl 33JaHHOT0 HOMHHAIILHOTO pa3Mepa, 3aBUCAIIAs TOJIbKO OT HOMe-
pa KBaJuTeTa, Apyras - OCHOBHOE OTKJIOHEHHE - ONuKaiilliee pacCTOsHUE MOJIsl AOMYyCKa J0 HYJIEBOU JIH-
Huu. Eciau mosie pomycka pacrojioyKeHO BhIIIEe HYJIEBOW JHMHHUM, TO OCHOBHBIM SIBIISIETCS HUKHEE Mpe-
nenbHOE OTKIOHeHue: El nin el; eciin OHO HMKE HYJIEBOW JIMHUHU - OCHOBHBIM CIIY)KUT BEPXHEE MPE/Ieib-
Hoe oTkJIoHeHHe. ES unu es. OCHOBHOE OTKJIOHEHHE BCEer/ia UMeeT 3HaK + win -. OCHOBHbIE OTKIIOHEHHUS
OTBEPCTHIL., KaK MPABUIJIO, PaBHBI M0 YHCIOBOMY 3HAUEHUIO U MPOTUBOIIOJIOKHBI 110 3HAKy OCHOBHBIM OT-
KIIOHEHHSIM BaJIOB, 0003HAUEHHOM TOM e OYKBOM.

B MexayHapoaHOil cucteMe YyCTaHOBJIEHO 28 OCHOBHBIX OTKJIOHEHHMH OTBepCTHil M BanoB. OHuU
0003HavarOTCsl OYKBaMH JIATUHCKOTO ali(aBUTa: MajbIMH - OCHOBHBIE OTKIIOHEHHS BAJOB, OOJBIIMMH -
OTBEPCTHM.

VYcranosneno 19 kBanuretos: 0,1; 0; 1; 2; ...; 17. KBanutersl ycTaHaBIMBAaIOT TOYHOCTh MU3rOTO B-
JIeHUs], YeM OoJibllle HOMEp KBaJHWTeTa, TeM rpydee TpeOoBaHUS K M3rOTOBICHHUIO. JIOMyCKH B MOCAAKaXxX
HE JIOJDKHBI OTJIMYAThCs OoJiee yem Ha | wim 2 kBanuTeTa (O0IBIINN JOMYCK, KaK MPaBUIIO, HA3HAYAETCS
JUISL OTBEPCTHSA).

IIpu ycnoBHOM 0003HAaYEHHH JIOJISI IOMyCKa CHadala yKa3bIBaeTCsl OCHOBHOE OTKJIOHEHHWE, a 3a-
TeM kBanuteT. Hanpumep, H6 - o603HavaeT mose 10mMycka OTBEPCTHS C OCHOBHBIM OTKJIOHEHHeM H 6-ro
KBaJIUTETa, 7 0003HAYAET OCHOBHOE OTKIOHEHHE J 7-TO KBanuTeTa. BMecrte ¢ moiem J0omycka yKa3bIBa-
eTcs U HOMUHaIbHBIN pazmep: 4096, 74H7, u 1.1



JIBe WM HECKOJIBKO TOJBHKHO WJIM HETOJIBUKHO COCIUHSIEMBIX JETaeH Ha3bIBAIOTCS COTpsTac-
MbIMH. [ToBepXHOCTH, O KOTOPHIM MPOUCXOAUT COCTUHEHUE eTalel, Ha3bIBatOTCsA conpsaraeMbiMu. Oc-
TaJIbHBIE TIOBEPXHOCTH HA3bIBAIOTCS CBOOOIHBIMU. B COOTBETCTBHM C 3TUM pa3iIUyarOT pa3Mephl COMpsi-
raeMbIX ¥ HECONpsraeMbIX (CBOOOIHBIX) MOBEpXHOCTEH. B coenuHeHnn 31EMEHTOB JBYX JAeTallell OJUH
3 HUX SIBJISIETCSI BHYTPEHHUM (OXBATBHIBAIOLIUM), IPYrOl - HapyKHBIM (OXBaTbIBaeMbIM). B cucteme no-
MYCKOB M MOCAJIOK TIaJIKUX COCAMHEHUH BCAKHIA HApY>KHBIA AJIEMEHT YCIOBHO HA3bIBAETCS BAJIOM, BCS-
KW BHYTPEHHUH - OTBEPCTUEM.

OCHOBHOI1 Bai - BaJl, BEpXHEE OTKIOHEHHE KOTOporo paBHO Hymo (€S = 0). OcHoBHOE OTBEpCTHE -
OTBEPCTHE HIKHEE OTKJIOHEHHE KoToporo paBHo Hymo (El = 0). Jomycku pa3mMepoB COOTBETCTBYIOIINX
MOBEPXHOCTEH HA3bIBAIOTCSI JOMYCKOM oTBepcTHs 1D u nomyckom Bana Td:

TD = Dmax - Dmin; TD = ES-EI; 1)
Td = dmax —dmin; Td =es - ei. (2)

ITocankoli Ha3bIBaeTCA XapakTEp COCAUHEHHUs JeTalei, ONpeAeisieMbld BEIWYMHON MOJydaro-
IIUXCSI B HEM 3a30poB M HaTATOB. [locaaka xapakrepusyer OOJIBIIYIO WIIM MEHBIIYIO CBOOOIY OTHOCH-
TEJIBHOTO TIEPEMEIICHHS COCTUHIEMBIX JeTalel WIM CTENIeHb COMPOTUBIICHUS X B3aMHOMY TIep eMelie-
HUIO.

B ycnoBHOe 0003HaYeHHE MOCAIKN BXOAUT HOMUHAJIBHBIN pa3Mep, OOIIHIA Il COSMHIEMBIX IS
COCIIMHSEMBIX 2JIEMEHTOB (OTBEPCTHS M Bajia), 32 KOTOPHIM CIIEayeT 0003HAYCHUE TIOJIeH JOMYCKOB IS
Kaxgoro aneMenTa. [lone gomycka, oTHOcsIIeecs K OTBEPCTHUIO, MUIIETCS] B YMCIIUTENE, a M0JIe JOMyCcKa
OTHOCSIICECs, OTHOCSAIIEeCs K Bary - B 3Hamenarene: 40H7/g6,75K7/H6 ...

[Mocaaku moapa3AenstoTCs Ha TPU TPYIIIIHL:

- TIOCAJIKH C HATSITOM, SIpA KOTOPBIX 00ECTICYMBACTCS HATAT B COSIHECHUM;

- TIepeXO0THbIC TIOCA/IKH, TIPU KOTOPHIX BO3MOYKHO TOJIydYeHHE KaK HATIT OB, TaK U 3a30POB,

- MTOCAJIKH C 3a30POM, ITPH KOTOPBIX 00ECTIeYMBAETCS 3230 B COCAMHECHUH.

Jlenenune mocaiok o TPyIIaM B CTaHAapTaX Ha JOMYCKU M MOCAIKH MPOU3BOAUTCS B 3aBUCUMOCTH OT
B3aUMHOTO PAcHOJIOKEHHS MOJIeH TOIMYCKOB OTBEPCTHS U Basla.

K mocaakxam c 3a30poM OTHOCSITCSI TIOCAJKH, B KOTOPBIX IOJI€ JIOMYCKa OTBEPCTUS PACIOJI0KEHO
HaJ MOJIEM JIONYyCKa Bajla B TOM YHCJE «CKOJB3SIIME» MOCAIKU, B KOTOPBIX HIDKHSIS TPaHMIIA MOJI J10-
MycKa OTBEPCTHSI COBIAJAET C BEPXHEH rpaHuIIei oI JOoIMycKa BaJa.

Hanbonpmmii 1 HAMMEHBIIHI 3a30PbI OTIPEICTSIOTCS BEIPOKCHUSIMU:

Smax = Dmax - dmin= (D + ES) - (D + ei) = ES-ei; 3)
Smin = Dmin - dmax = (d+El) - (D + es) = El-es. 4)

Jlomyck 3a3opa TS (momyck mocaaku) onpenesseTcss Kak pa3HOCTh MEXIYy HaAHOOJIbIIMM SMaX u
HaMMEHBIIMM SMIN J0MYCTUMBIMHU 3a30paMHU.

TS = Smax - Smin (5)

K mocaakam ¢ HaTArOM OTHOCSITCS] OCAAKH, B KOTOPBIX IT0JIE AOIMYCKa BaJjla PacloIokKEeHO Hajl
noJieM Jonycka orsepcTus. Hanbomnpinii 1 HauMeHbIINN HATSTH ONPEIEISIOTCS BRIPAXKCHUSIMHU:

Nmax = dmax -Dmin = (D +es) - (D + El) = es - El; (6)
Nmin =dmin —Dmax = (D +ei) - (D + ES) =ei - ES. @)

Homyck Hatsira TN (momyck mocaaku) onpenensercs Kak pasHOCTh MeXAy HauooapimuM Nmax u
HauMeHbIM NMIN T0MyCTUMBIMU HATSTaAMH:

TN = Nmax — Nmin (8)

K nepexoHbpIM MmocajikaM OTHOCSITCSI MOCAJIKHU, B KOTOPBIX TOJISl JOMMYCKOB OTBEPCTHSI U Bajia Ie-
PEKPBIBAIOTCSL.

JloImyck mOCajiky - CyMMa JIOITYCKOB OTBEPCTHSI U BaJla COCTABIIAIOLINX COEANHEHHE.

CucteMolt JOyCKOB U MOCAJIOK Ha3bIBAETCS 3aKOHOMEPHO MOCTPOCHHAs: COBOKYMHOCTh CTaHIap-
TU3UPOBAHHBIX JIOMYCKOB M MPEJENbHBIX OTKIOHEHUH pa3MepoB JETal, a TaKkKe MOCcaJ0K, 00pa3oBaH-
HBIX OTBEPCTHUSIMU M BaJlaMU, UMEIOIIIUMHU CTaHAapPTHBIE Mpe/ieNbHbIE OTKIOHEHUSI.

[Tocanku BRIOMPAIOT MCXOJIa U3 YCIOBU pabOTHI MalllMH M MEXaHU3MOB. [l BceX IMana3oHOB
pa3MepoB YCTAHOBJIECHBI PEKOMEHyeMble MOCaaKu U Juid pazMepoB 1-500 MM M3 HUX BBIJETICHBI Tpe-
nouturenbHble. [Tocaaky Ha3HaYal0TCs B CHCTEME Bajla U B CHCTEME OTBEPCTHSL.

CucteMoit 0TBEpCTHS Ha3bIBAETCS COBOKYITHOCTH MOCAJO0K, B KOTOPBIX MpeJeNbHbIe OTKIOHEHUS
OTBEPCTHS OJIMHAKOBBI, a PA3TUYHBIE «OCAJKH JOCTHTAIOTCS MyTeM M3MEHEHUs MpeIeIbHbIX OTKIOHSHUN
BaJioB. [Ipu 3TOM HIXKHEe MpesenbHOe OTKIOHEHHE PaBHO HYIIIO, OTBEPCTUE B 3TOM Ciydae HaszbIBaeTcs
OCHOBHBIM 1 0603Havaercs H.



CucTteMol Bajia Ha3bIBACTCSl COBOKYITHOCTH MOCAIOK, B KOTOPBIX MPEACIbHBIC OTKIOHCHHS BAJIOB
OJWHAKOBBI, a pa?;JII/I‘IHBIe IIoCadKMN JOCTUTAKOTCA HYTGM N3MCHCHU Hpe,[[eHBHBIX OTKJ'IOHCHI/Iﬁ OTBepCTI/ISI.
HpI/I 3TOM BerHee HpeIIeJIBHOC OTKJIOHCHHC paBHO HYJIIO, BaJI B 3TOM CJ'Iy‘Iae Ha3bIBACTCA OCHOBHBIM U
o06o3Hauvaercs h.

H3mepenuem Ha3bIBa€TCS COBOKYIHOCTH OIEpalMil 10 NPUMEHEHHIO TEXHMUYECKOTO CpE/ICTBA,
XPaHSAMIETO SIUHUIYY (U3UYECKON BEIMYMHBI, 00CCTICUMBAIOIINX HAXOXKJICHHE COOTHOIICHUS (B SBHOM
NI HEABHOM BI/IIIC) I/ISMep?IeMOﬁ BCJIMYHHBI C €€ GHHHHHCﬁ N IOJIYUYCHUC 3HAYCHUA I/I3MCP$ICMOI>1 BEIU-
YHUHBI. PCSyJII)TaTOM HN3MCEPCHUA ABJIIACTCA 3HAUCHUC BCIIMYNHEI, ITOJIYYCHHOC ITYTEM €€ U3MCPCHUS.

Cpeocmeo uzmepenuti (CHU) — 3TO TEXHMUECKOE CPEACTBO, MpPEAHA3HAYEHHOE Ui M3MEPEHUH,
HMEIOIIee HOPMHPOBAHHBIE METPOJIOTUYECKUE XapaKTEPUCTUKU, BOCHPUHUMAIOIIEEe M (WIM) XpaHsuiee
enuHHIy (PU3NYEeCcKOi BETMYMHBI, pa3Mep KOTOPOW NPUHUMAIOT HEU3MEHHBIM (B TIpe/ieax yCTaHOBICHHON
MOTPEUTHOCTH) B TEUEHUH U3BECTHOTO MHTEPBasla BpEMEHU. B 3aBUCMMOCTH OT MOCTaBJICHHOM 3a7aul WiIn
OT OTIIMYHUTCIIBHBIX IMPU3HAKOB, UMCIOIINUXCA B CPEACTBAX U3MCPCHHSA, UX MOAPA3ACIAOT HA MCPbI, CTaH-
JapTHbIE 00pasiibl, U3MEPUTENbHBIE MPHUOOPHI, U3MEPUTENILHBIE NTPe0Opa3oBaTeI, U3MEPUTEIbHbBIE YCTa-
HOBKH, UBMECPUTCIIbHBIC CUCTCMBI.

JI11 13MEpUTENBHBIX TPUOOPOB 005A3aTEIBHO JTOJKHBI ObITh HOPMUPOBAHBI UX METPOJIOTHYECKHE
XapakTepUCTUKU. Memponozuueckue xapakmepucmuxu CU — 3TO XapaKTepUCTUKH CBOMCTB CPEACTB U3-
MEpEHM, OKa3bIBAIOIIME BIUSHUE HA PE3YIbTAThl H3MEPEHUN U Ha €€ MOrpelHocTh. MiHpopmanus o Ha-
3HAYEHUHU U METPOJIOTUUYECKHUX XapaKTepUCTUKaxX MpHUBe/IeHa B JOKYMEHTAIIMH Ha CPEJICTBA U3MEpEeHUH (B
I'OCTe, TV, nacnopre). I3 MeTposiornyeckux XapakTepUCTUK CPEACTB M3MepeHus: Haubosbliee 3Have-
HUE UMEIOT CIIEAYIOUINe: HOMHUHAILHOE 3HAaUeHUE MEpPhI; Mpeeibl U3MEepeHu mprubopa; quamna3oH Mmoka-
3aHUH; [IEHA JEJICHUs IIKaJbl; TUala30H U3MEPEHUN CPEeICTBA U3MEPEHMI; N3MEPUTEIIBHOE YCUIIUE MPHU-
00pa; 4UyBCTBUTEIBHOCTh CPEJICTBA U3MEPEHUI; OCHOBHAS MOTPEIIHOCTh CPEICTBA U3MEPEHUI; TOTOIHU-
TeJIbHas MOIPEIIHOCTh CPEJICTBA U3MEPEHUM.

[Ipu npoBeAeHNY TUHEUHBIX U YTIOBBIX U3MEPEHUN HA PE3yJIbTAThl U3MEPEHHI 3HAUUTEIIHHO BIUSIOT
BHEIIIHUE YCIIOBUS: TEMIIEpATypa OKpYKarollel cpe/ipl, aTMOCpepHOe JaBiIeHHE, BIaKHOCTh, BUOpa-
1y U T.1. C 1eNblo MPaKTUYECKOT0 UCKIIIOUEHHS TOTIOJHUTENbHBIX OTPEIHOCTEN PU JTMHEWHO-
YTJIOBBIX U3MEPEHUAX HEOOXOAMMO 00ECIeunBaTh HOPMAIbHbBIE YCIOBHSL.

I'OCT 8.050-73 pernameHTHpyeT TpeOOBaHUS K HOPMAJIBHBIM YCIIOBHUSM BBITIOJIHEHUS JIMHEHHBIX
u3MepeHuit B mpeaenax ot 1 7o 500 MM 1 U3MEpPEHU YIII0B € JUIMHOM MEHbIIEH CTOPOHbI 10 S00 MM:

[TapameTp 3HayeHue
Temneparypa okpyxaromeii cpeapl, °C 20
Atmochepnoe naBienue, kl1a (MM pr. cT.) 101,3 (760)
OTHOCUTENbHAS BIAKHOCTH OKPY)KAIOLIETO BO3IyXa, %o 58
YckopeHnre cBOOOIHOTO TaJCHUs, M/c? 9,8

HOHyCKaeMHC OTKJIOHCHHUS OT HOPMAJIBHOI'O 3HAYCHUA COCTABJIAIOT AJIA aTMOCCI)CpHOFO JaBJICHUA +4

k[la (£30 MM pT. CT.) ¥ UIsI OTHOCUTEIBHOM BIQXKHOCTH Bo3yxa —18 ++22 %.

Tlopsook evibopa uzmepumenvruvix cpedcms. CpeacTBa U3MEPEHUS BRIOUPAIOTCS TAKUM 00pa3oM,
9TOOBI UX JOIMyCcKaeMasl MOTPEIIHOCTh B 3apaHee YCTAHOBIEHHBIX YCIOBUSAX MPUMEHEHHUS (T.€. C Y4ETOM
BCEX JIOTMOJIHUTENBHBIX MOTPENIHOCTEN) He MpeBBIIaNa JOMyCKaeMOoil MOTPEIIHOCTH U3MEpPEHUs, a TPY-
JOEMKOCTh U C€0ECTOMMOCTh U3MEPEHU OBLITH BO3MOXKHO HU3KHMH.

B cnyuae, ecnu BeIOOp cpeacTBa usmepenus npousseneH mo P/ 50-98-86, onenka nmorpenrHoctu
M3MEpEHUN BBITIONHSIETCS B COOTBETCTBUU C ATUM JOKYMEHTOM. [Ipu caMoCTOSTENbEHOM BBIOOpE CPEICTB
U3MepeHul HeoOXOUMO MPOU3BECTH AHATUTUYECKYIO MM SKCIIEPUMEHTAIBHYIO OIEHKY MOTPEIIHOCTH
WU3MEpEeHUH, KOTopas He JI0JKHA MPEeBBIIATh JOMYCTUMOTO 3HAUCHUSL.

Ilopadok evibopa usmepumenvHvlx cpedcme ciedyiowjuli: BHAYale yCTaHABIMBAETCsS 3HAuCHHE
JIOTYCKAaeMOU TOTPEUTHOCTH HM3MEpPEHHUsl. 3aBUCHMOCTh MEXKAY MPEIEIOM TOMYCKaeMO MOTPenrHOCTH
M3MepeHult O, JOMyCKaMH Ha M3TOTOBIIEHUE JIeTad T U HOMUHAIBHBIMU pa3MepaMiu periiaMeHTHPOBaHA
I'OCT 8.051-81".



VYcranosnennsie 'OCT norpenrHocTi U3MepeHus SBISIFOTCS HauOOJBIIMMU, KOTOPBIE MOKHO JIOTTyC-
KaTh I[IPU U3MEPEHUAX, OHU BKIIIOYAIOT KaK CIydalHbIE, TAK U HEYYTEHHBIE CUCTEMAaTUYECKUE COCTaB-
JISIOIIKE ITOIPEIIHOCTH U3MEPEHUSI.

ITo pacueTHOM IpeAeIbHOM MOTPENHOCTH U3MEPEHNUs Op ONPEIEIIAIOTCS U3MEPUTEIbHBIE CPEJICTBA,
C IIOMOIIIbIO KOTOPBIX MOXKET OBbITh OCYLIECTBIIEH IIPOLIECC U3MEPEHMSI. 3HAUEHUS MTOTPEIIHOCTEN U3Mepe-
HUS JTUHEWHBIX pa3MepoB HanboJiee pacrpoCTpaHEHHBIMH CPeACTBaMU M3MepeHuil npuseneHs! B PJ 50-
98-86°.

ITpu BbIOOpE CPEACTB M3MEPEHHs CIEeNyeT YYUThIBaTh HEPABEHCTBO [d, < Op. VI3 Tex cpeacTs m3-
MepeHusi, TAOMUYHBIC 3HAYCHUSI NMPEICTbHBIX MOTPEIIHOCTEH KOTOPHIX [O, YAOBIETBOPSIOT 3TOMY Hepa-
BEHCTBY, BBIOMPAETCS TO, P KOTOPOM OOECTIIEUYMBAIOTCS HAMMEHBIINE TPYIO0EMKOCTh U CTOMMOCTD U3-
Mepenuid. Eciu jaHHbie 0 TPyI0EMKOCTH M CTOUMOCTU U3MEPEHUI OTCYTCTBYIOT, TO HauboJiee mpueme-
MBIM CJIEyeT CUUTATh CPEJICTBO C TAOJIMYHON HOTPEUTHOCTHIO |d,|, Hanboee OINM3KOM K pacueTHOH Op.

NOPAIOK BBIITOJIHEHUE PABOTHI

1. I3yuuTh TEOPETUYECKYIO YACTh.

2. BriOpaTh cBo#f BapuaHT 1o Tabmmnam 3,4,5.

3. Jlns 3a1aHHBIX TIOCA/I0K, BEIOPAHHBIX B TaONIUIE 3, OMPENeNUTh MpeaebHbIe OTKIOHEHHS, Be-
JUYUHBI HAMOOJIBIIUX U HAMMEHBIINX 3a30POB M HATATOB, JIOMYCKH.

4.]laTh aHaNIM3 BCEX CTaHAAPTHBIX MOCAJ0K B CHCTEME Baja U B CUCTEME OTBEPCTHUS MO JaHHBIM
CBOETO BapHMaHTa, BEIOPAHHOTO 10 Tabiuiam 4 u 5.

5. Cnenatb BBIBOJIBI 110 paboTe U OPOPMHUTH OTUET.

COJAEPXAHUE OTUETA

OTtuer I0KEH CONEepPKATh:

1. HaumenoBanue paboThI.

2. lenw u 3amaum pabOTHI.

3. 3anonHeHHyI0 Tabnuiy 1, copepiallyr pacdyeT BEIWYUHBI JOIMYCKa, HAHMOOJBIIEro W Hau-
MEHBUIETO MPeeNbHBIX Pa3MEPOB, JOMYCKa MOCAIOK, B3ITHIX B TAOIUIE UCXOIHBIX JaHHBIX 3.

4. Ananu3 BceX CTaHAAPTHBIX MOCAZ0K B CUCTEME Bajla M B CUCTEME OTBEPCTHUA IO JAHHBIM CBO-
€ro BapHaHTa, BBIOpaHHOTO 1o Tadbnuuam 4 u 5.

5. 3anoyHeHHYI0 Tabnuily 2 JJis CBOEro BapHaHTa.

6. BriBOIBI IO paboTe.

Tabnuia 1- Pe3ynpTatsl pacyeToB

Pe3ynbpratel pacueToB
[Mocaaka|Dmax|Dmin|TD|dmax|{dmin|Td| 3asopst S | Harsaru N |Jlomyck mocaaku, MKM
Smax|Smin|Nmax|Nmin

Tabnuia 2 - Pe3ynpTatel pacyeToB

OTKIIOHECHHE,
MM

Hatsru, | 3a3opsl,

Ilocanka MKM MKM

Pa3mep Ha ueprexax neraned, MM

Homyck nocan-

OTB. | Bala YCIIOBHO |C YHUCJ. OTKJIOHEHUEM
KH, MKM

ES es

ES ej OTB. | Baja OTB Baja

max | min | max | min




3AJIAHUS JUISI TIPAKTUYECKOM PABOTHI

JlaHHBIE 1151 BBITIOJIHEHUS MTPAKTUYECKON pabOTHI cieyeT MpUHUMAaTh 1o Tadnuuam 3, 4, 5.

Tabmauua 3 - Ucxonuble JaHHbBIE

Bapuant 1 2 3 4 5 6 7 8 9 10 11 12
s |lg 8|l ||l s|elg!lhb
'f r~ = OIO s E o E o) = o) 5
s | 3| & |35/ 5|8 |&| 2|5 |&| 3|3
s pod e} © Q © S < i ™ — < B
= ez |lgleglg|elz|eleg|lg|s|5¢
N~ ~ N~ N~ © foe) O = N ﬁ 8 =
S| s |a|S|8 |5 35 8 8|5 | 8|3
@ < ™ @ 3 3 = © < N S 0
Tabmua 4 - cxonasle JaHHbBIE
- HomunansHbIN quaMeTp
Havanphas OykBa gpamu Bau OtBeperie
JInK CTYNCHTA Ban OtBepcTHE
A-B h5 H9
I'-K h6 H10
3-K h7 H8 N3 Tabmune 5 mo nocnenuei nmudpe Homepa
J-H h8 H5 3a4E€THON KHIKKH
O-C h9 H6
T-4 h4 H7
Taobmuma 5 - cxonasle JaHHbBIE
Ilocnenusas
nudpa Ho-
Mepa 3a49€T- 1 2 3 4 5 6 8 9 0
HOU KHWKKHU
Ban D 65 D75 D45 040 D55 | ©90 | @130 | ©O175 | ©190 | © 290
OtBepctue | D215 | @160 | O 115 | @270 | @25 | ©20 0 35 D60 | ©140 | O 15
TTPUMEP BBITTOJIHEHU S PABOTHI
Jana nocaaxa 420 ﬁg
@ 420 S6/h5 - mocanka ¢ HaTATOM
Tabnuma 1 — Pesynbrarsl pacueToB
Pe3ynbratel pacuetoB
3a30psl S Harsru N
Mocanka Dmax | Dmin | TD | dmax | dmin ;ﬁ . . Homyek
| MM MM vt | vt MM Smax, | Smin, | Nmax, | Nmin, | Iocanku,
MKM MKM MKM MKM MKM
420 > 30 % |- lels
™~ ~ | 2| & > |3 0,259 | 0,192 | 0,067
-219] & & c | ¥ S | o
D 420 259 < <




-27

0 ‘

Dmax =D + ES =420 - 0,219 = 419,781 mwm;
Dmin=D - El =420 - 0,259 = 419,741 mwm:
TD = Dmax — Dmin = 419,781 — 719,741= 0,04 mu;
dmax =D + es =420 + 0 = 420 mm;
dmin=D +ei =420 - 0,027 = 419,973 mw;
Td = dmax — dmin = 420 — 419,973 = 0,027 mwm;

Nmax = dmax - Dmin = 420 - 419,741 = 0,259 mwm;
Nmin = dmin - Dmax = 419,973 - 419,781 = 0,192 mm;
TN = Nmax — Nmin = 0,259 — 0,192 = 0,067 mM.

Tabnuia 2 - PesynbTarsl pacyeTos

OTKSB?I?&HH' Pasmep Ha uepTexax aeTanei, MM Hiﬁfﬁiﬂ’ 3"1;%’41’1’ g 2
=
OTBEP- C YN CJIOBBIMH N
locamka CTI/IE Bajia YCIIOBHO OTKJIOHCHUSIMHU X | . % c é >
E? 2? OTB. BaJl OTB. BaJl £ = = = l:g( §
R7 |03 0,103
@420 s -166 @ 420R7 242046 166| 76 | - - | 90
S6 |5 ~0,219
@420 re -259 @ 42056 @420 350 259|192 - - | 67
KS +225 0 £ +0,002 S
@420 he I 57 |@40Ks | G |@420% 000 S 25| - | 29 | - | 54
M6 |2 . —o010| ©
2420 2 | @ 420M6 @420 ¢ 05, 50| - | 17 | - | 67
763
420 ;Ig 0 @ 420H7 @ 420+0:063 -] | - | 9

INPAKTHYECKOE 3AHATHE 2.

OINPEJIEJIEHUE I'OJHOCTHU JETAJIEN B IUJIUHAPUYECKHAX COETUHEHUAX

Heab: HayunThcst onpenensts TOJHOCTh AeTajlel B MIIMHAPUIECKIX COSTMHEHUAX (TUTIA «BajD»
U «OTBEPCTHE).
3agaua Ne 1. OnpenenuTs BEIMYUHY AOMYCKa, HAMOOJIBIINI U HAUMEHBIIHNH MpeiebHbIEe pa3Me-
pBI TI0 32/IaHHBIM HOMUHAJIBHBIM pa3MepaM M MPEICIbHBIM OTKJIOHCHHUSIM.

Homunans-
HBIE pa3Me-
pBI U TIpe-
JIebHEBIE
OTKJIOHEHUS

254002 4 0,04

+.016

1,6
+0,010

3.2.0,08

0,043

12
-0,105

4 0,034

+0.047

30

-0,030

+0,013

0,008

+0.150

+0,040

-0.007

15
-0,032

Jomyck

Haun60ab-
UK IIpe-
JEJIbHBIN

pasmep

Haumens-
i [pe-
JIETbHBIN
pasmep




3apgaya Ne 2. OnpenenuTs BEpXHUE U HUKHUE MTPEENIbHbIE OTKJIOHEHMSI Bajla 110 3aJaHHBIM HO-
MUHaJIbHBIM U IPEJEIIbHBIM pa3Mepam.

Homunanpueni |4 10 16 5 8 12 25 32 125 20
pasmep

Hanbonpimmit 4,009 |10 15,980 |5,004 (8,005 11,940 (25,007 |31,975 |125 20,056
MpeeIbHbINA

pasmep

Hanmensumii 4,001 [9,984 [15,930 (4,996 |7,972 11,820 |24,993 (31,950 (124,92 |20,035

MpeeIbHbINA
pasmep

Bepxnee oTkio-
HEHHE

Huxaee oTkino-
HeHHe

Pasmep B uepre-
xKe

3apaua Ne3. M300pa3uth rpaguiecku moJist T0MyCKOB OTBEPCTHUM U BAJIOB

OrBepcrae +0,040
125 Ban <200
+0,013 0.3
-0,070 +0,020
Ban 3320 OrtBeperne D450
20,125 0,020

3apaua Ne 4. OnpenenuTh roJHOCTh BAJIOB, €CJIM U3BECTEH Pa3MeEP K UEPTEKY U ACHUCTBUTEIBHBIE pa3Me-
PHI.

+0.3

15
-02

+.5

1503 156 155 153 150 147 145

-0,1
15

-0,3 .
3agaya NeS. OnpenenuTb roJHOCTh OTBEPCTHI, €CJIM U3BECTEH pa3Mep K YEPTEKY U NCUCTBU-

TCJIbHBIC PA3MCPHI.
04

20
0.5

+0.1
20 19,4 20,7 20,0 19,5 205 197

+0.4

20
+0,2

3agauya Ne 6. OnpeenuTh roJIHOCTh BaJIOB, 0 PE3YJIbTATaM UX U3MEPEHHUSL.

Pasmep B uepreke 1107040 s 24,14 105.9 023 75010 0 | 8570260, o
JlercTBUTENBHEIN 109,958 23,98 105,002 74,87 85,2
pazmep

3agaya Ne 7. OnpenenuTs roAHOCTh OTBEPCTHM, IO PE3YIbTATAM UX U3MEPEHHUS.

Pasmep B ueprexe 7+0.12 4(70.060 71.0,03 8'0’004_0,020 105'0’09+0,04 857007
JlefcTBUTEbHEIN 1,95 40,038 71,002 7,965 105,042 85
pasmep

33}13"[3 Ne8. Hanectu Ha YCPTEIKE pasMCPbI U ITPEACTIBbHBIC OTKIIOHCHUA JUAMETPOB BAJIOB U OTBepCTHﬁ.



d Basios | OTtBeperuit

il_._________ Q@_______
| i
d, Mmm 125 160 140 220 180 250 -
€S, MKM +40 0 +14 +230 -50 +45
ei, MKM +13 -27 -14 +140 -90 +15
D,MmM 10 50 12 80 16 125
ES, MKM + 100 +250 -22 +20 -3 +450
El, MKM 0 +80 -48 -10 -30 + 150
3agaua Ne 9. JlaHbl ipesienbHbIE Pa3MeEpPHI.
a) 14.0055 u 13.9945 0) 55,970 u 55,951

OHpeI[eJ'H/ITB HpG}IeJIBHBIe OTKJIOHCHUA, 3allMCaTh HOMHWHAJIbHBIC pa3MCpBI C HpCI[GJ'II:HI:IMI/I oT-
KJIOHCHHUAMHU U Ha'-IepTI/ITI) CXCMBbI pacnonoxceHI/m HOJ'IGI\/’I HOHYCKOB.
CrenaTh BBIBOJI.

HPAKTHYECKOE 3AHATHE 3.
N3MEPEHUE ITAPAMETPOB HIEPOXOBATOCTH ITOBEPXHOCTH.

Henb pabotel: HayuuThcst onpenensTs HepoXoBaTOCTh HOBEPXHOCTH AJIs A€Talei pa3HOro Ha3HauCHUSI.

Martepuainsl AJis1 BHIIOJTHEHUS paObOThI:

I'OCT 25142—382. lllepoxoBaTocTh NMOBepXHOCTU. [TapaMeTpbl U XapaKTEepUCTUKH;
I'OCT 2.309—73. IllepoxoBaTOCTh MOBEPXHOCTU. TEPMUHBI U ONIPEICICHUS;
I'OCT 2789—73. O60o3HaueHne MIEPOXOBATOCTH MMOBEPXHOCTEH.

Onucanue NpakTu4ecKoii padoTmbl:

O01mme TeopeTHYeCKUE CBeICHMS.

[IlepoxoBaToOCTh MOBEPXHOCTH PETJIAMEHTUPYETCS CIIEYIOIMMH CTaHAapTaMu:
I'OCT 25142—82. lllepoxoBaTocTh MoBepxXHOCTU. [TapamMeTphl U XapaKTEepPUCTUKH;
I'OCT 2.309—73. lllepoxoBaTocTh MOBEPXHOCTU. TEPMHHBI U OTIPEICICHUS;
I'OCT 2789—73. O603Ha4yeHHE MIEPOXOBATOCTU MOBEPXHOCTEH.

[lepoxoBaToCTh MOBEPXHOCTH BIMAET HAa pabOTy JeTaneil MallluH.

B nponecce popmooOpa3oBaHus JieTaneil Ha UX MOBEPXHOCTH MOSIBISAETCS HIEPOXOBATOCTh —
P YEPELYIOIUXCS BBICTYIIOB U BIIAJUH CPAaBHUTEIIBHO MAJIBIX Pa3MEPOB.

[lepoxoBaToCcTh MOXKET OBITH CIIEAOM OT pe3La UK JPYroro pexxyIiero HHCTpyMeHTa, KOu-
el HepoBHOCTEH (POPM MM IITAMIIOB, MOKET HOSBIATHCS BCIEACTBHE BUOpAIIMiA, BOSHUKAIOLIUX IIPHU pe-
3aHUH, a TAKKE B pe3ysbTare ASHCTBUS IpYrux (pakTopos.

I'OCT2789—73 ycTaHaBiaMBaeT ClEAyIOIINE TapaMeTphl IIEPOXOBATOCTH!
Cpennee apudmernyeckoe oTkIoOHeHHe poduis Ra.
BricoTta HepoBHOCTEH npoduitst o aecatu Toukam Rz.
HawuOoupiias BeicoTa HepoBHOCTEH poduiist Rmax.
Cpennwuii mar HepoBHOCTEN npoduist Sm.
CpenHuii mar MECTHBIX BBICTYIIOB S.
OTHOCHTEIbHAS OTIOPHAs JTIHHA TPOQHIIS tp.

curLNE

HopmupoBaHue mapaMeTpoB IIEPOXOBATOCTH MOBEPXHOCTH



Br160op mapameTpoB 1epoX0BaTOCTH MOBEPXHOCTH MPOU3BOIUTCS B COOTBETCTBUU € €€ (PyHKIIHMO-
HAJIbHBIM HAa3HAYECHUEM.

OCHOBHBIM BO BCEX CIIydyasiX SIBJSIETCS HOPMHPOBAHUE BBICOTHBIX MapameTpoB. IpeanoururensHo, B
TOM YHCJI€ U JJIsl CAMBIX IPyOBIX IIOBEPXHOCTEH, HOPMHUPOBATH apameTp Ra, KOTOPHIii Jydliie oTpaxaer
OTKJIOHEHUS TPO(UIISL, TOCKOJIBKY OMPEeNseTCs M0 3HAYUTEIBHO OO0JIBIIEMY YHCITY TOYEK, YeM Rz.

[Tapametp Rz HOpMupyeTcst B TeX ciydasiX, KOTia IpsAMOoil KOHTpoJib Ra ¢ moMomsio mpoguioMeTpos
HEBO3MOKEH (PEXYIINE KPOMKA HUHCTPYMEHTOB U T. I1.).

Uucnossie 3HaueHus mapametrpoB Ra u Rz npusenenst B Tabnuie 1 (cMm. npuiioxxenue). Cnenyer
MIPUMEHSTH B MIEPBYIO OYEPe/Ib MPEATOUYTUTEIIBHEBIC 3HAYCHUS.

TexHomornueckuii mporecc U3roTOBJICHMs IeTalld U OKOHYaTellbHasi 00pab0oTKa NOBEPXHOCTH JAETaIIN
OTIPEJIEIIET €€ EPOX0BaTOCTh. [lapaMeTpsl IEpOXOBATOCTU OBEPXHOCTH NP PA3INYHBIX METO/IaX €€
00paboTKH JaHbI B Ta0M. 3(CM. IPUIIOKEHUE).

lepoxoBarocTs (mapamerp Ra) cBsizaHa ¢ TOUHOCTHIO U3TOTOBJIEHUSI U3/IENHS, T. €. C KBAJIUTETOM
Ta01.18 (cm. nmpusnoxenne). Yem, MeHbIIe KBATUTET (yXKe TOJIE I0MycKa), TeM 0ojiee BRICOKHE TpeOoBa-
HUS K TlapamMeTpaM IIepOXOBATOCTH.

B Hacrosimee BpeMs CyILeCTBYET HECKOIBKO CIIOCOO0B Ha3HAYEHUS IIEPOXOBATOCTH MTOBEPXHOCTH:

1. Tlo BeIOOpY YMCIIOBBIX 3HAUEHUH JUIs1 HaOOJIee XapaKTEPHBIX BUJOB COMPSKEHUM.

2. lllepox0oBaTOCTh yCTaHABJIMBACTCS CTAHIAAPTAMH Ha JIETANIM W U3JIENNs, a TAK)KE HA TTOBEPXHOCTH,
C KOTOPBIMU OHHU COTIPSATAIOTCS.

[Tpumep 1.

Ha ugeprexe Bana npocrasieH pazmep 30p6,HO OTCYTCTBYET mapameTp MIEPOXOBATOCTH. 3BECTHO,
4TO Baj Oy/leT COEUHEH C JIeTaNIbIO 10 MOcajKe ¢ HaTAroM. BriOpaTs mapameTp mepoxoBaTOCTH U IO €ro
YU CJIOBOMY 3HAYCHUIO HA3HAYUTH BU OKOHYATEJILHOH O6pa6OTKI/I BaJja.

Pewrenne

CoracHo Tabnuiie 2 (cM. MPUJIOKEHKE) Ha3HAYaroT mapametp Ra wim Rz, - Beioupaem Ra
Jlst Bana 6-ro KBaJqMTeTa HOMUHAIBHOTO pazMepa 30 MM (nHTepBai pazmepo «CB. 18 no 50 mm») mo
Ttabnuiel8 (mpunokeHue) MoryT ObITh Ha3HaueHBI TpU 3HaueHus Ra: 1,6; 0,8 u 0,4 mxm  Bribupaem Ra
= 0,8 mxm .Cornacuo Ta6i. 3 (nmpuiokeHue) TpeOoBaHWsI MO TOYHOCTH W IIEPOXOBATOCTH BBITION-
HAIOTCA NpU OOTAaUYMBAHMUM M TOHKOM HUIM(POBAHUH

3. Korza oTcyTcTBYIOT peKOMEHJAIMH 10 HA3HAYECHHUIO [IEPOXOBATOCTH MOBEPXHOCTH, OTPAaHUUCHUS
IIEPOXOBATOCTH MOTYT OBITh CBs3aHbI ¢ qomyckoM pasmepa (I T), popmer (TF) unu pacrionoxenus (TP).
BonbmmHCTBO reoMeTpuYecKiX OTKIOHEHHH J1eTanu JOHKHO HAXOIUTHCS B Mpeesax MmoJisd JomycKa
pa3mepa.

[ToaTomy Bennuuny nmapameTpa Rz pexomenayercs HazHauaTh He Oosiee (.33 OT BENUYHMHBI MOJIS IOIMyCKa
Ha pazmep 1160 0.5...0.4 oT momycka pacrnonoxeHus win ¢popmbl. Eciu aneMeHT aeranu uMeeT Bce TpU
JIOIIyCKa, TO CJeayeT OpaTh AOMYCK C HAUMEHbIIEH BETMUYUHOMN:

Rz=0331IT wm Rz=05TF, wm Rz=05TP

[Tepexon ot mapametpa Rz k mapamerpy Ra npou3BoauTCs Mo COOTHOIICHUSIM:

Ra =0.25Rz npu Rz > 8 mkm wm npu Rz = 8§ MkMm;

Ra » 0.2 Rz npu Rz < 8 mkm.

[Tocne onpenenenust napametp Ra okpyrnsaroT 1o Gnmskaiiero yucia u3 psaa CTaHAapTHBIX 3HAYCHHHA
(cM. mpunokenue tabmnuia 1).

ITpumep 2
+0,018

Ha ueprexe neranu 3anan pazmep D42k6 0.002 .Onpenenuts napameTp mepoxoaroctu Ra.
+U,

Pemienue

Homyck pasmepa | T =16 mxm. [Tapamerp Rz=0,33 1 T = 0,33x16 = 5,3 mxm. [1apamerp Ra=0,2 Rz =
0,2x5,3 = 1,06 mxMm. [Ins1 HaHeceHUs HA YepTexke AeTanu npuHuMaeM Ra = 0,8 Mkwm.

ITpumep 3



Ha yeptexe neranu 3a1aHbl @36k6[

+0,015
+0,002

ot uunuHapudHocTH TF =4 Mxm. Onpenenuts napameTp mepoxoBaToctu Ra.

Pemenue

j , JOMYyCK paauansHoro ouenus TP = 9 MKM 1 OTKIIOHEHHE

Homnyck pasmepa | T = 13 mxm, gonyck TP = 9 mkm, nostomy napamerp Rz = 0,5 TF = 0,5 x 4 = 2 mMxm.
[Tapamerp Ra = 0,2 Rz= 0,2 x 2 = 0,4 mxm. J{711 HaHeceHUs Ha YepTexe aAeTanu npuHumaem Ra = 0,4

MKM.

3AJJAHHUE:

1. 3apano coenuHeHue (10 BapHaHTy CM. Tadbmuiy 1):

OIIPEETIUTh XapaKTep COCTUHEHUS;

BBIOpATh MapaMeTp IIePOXOBATOCTH;
10 YMCJIOBOMY 3HAUEHUIO MapaMeTpa IIepOXOBaTOCTU HAa3HAUUTh BHUJl OKOHYATEIbHOU 00pabOTKU OT-
BEpCTHS U Baja.

Tabmmma 1
BapuaHnTsl 3aganuii
1,19 2,20 3,21 4,22 5, 23 6, 24 7,25 8, 26 9, 27
@15 H6 | »20 H7 | @110 H6 | @90 H7 | @45 H6 | @310 H8 | @¥85 H7 | @50 H8 | @72 HY
p5 S6 r5 t6 s5 s7 p6 ug ré
BapuaHnTbl 3aganuii
10, 28 11, 29 12, 30 13, 31 14, 32 15, 33 16, 34 17, 35 18, 36
@75 H7 1 @30 H8 | @130 HY | 5oy HI | @12 H7 | @28 H7 | @35 H6 | @60 H6 | @48 HE
t6 s7 us S6 ré p6 sb 5 p5

2. Ha geprexe 3aman pazmep (cM. 1o BapuaHTy Taomuiy 2). OnpenenuTs napaMmeTp ImepoxoBatoctu Ra
10 pacueTHBIM (HOPMYIIaMm.

Tabmumna 2
BapuanTel 3amanuit
1,7,13,19,25 2,8,14,20,26 3,9,15,21,27 4,10,16,22,28 | 5,11,17,23,29 | 6,12,18,24,30
—-0,020 +0,012 +0,035 —-0,050 +0,039 +0,073
25 15 30 045 64 85
-0,041 +0.001 +0,022 -0,089 + 0,020 +0,051

3.I1o BapuaHTy 3a1aH pa3Mep JAeTaiu, T0MycK Gopmbl U pacnoioxeHus. OnpeaenuTs napaMeTp mepoxo-
BaTocTH Ra mo pacuyetHsiM popmynam (cm. Tabmuiry 3).

Tabmuua 3
Jlomyck ¢hopMbI, MKM JlomyCk pacrosiokeHus, MKM
BapI/IaHTH Coenunenne TUIOCKOCT- | KPYIJIOCTh | IIMJIIMHI- COOCHOCTb | IEPIEeHAU- | TOPLIOBOE
HOTb pHYHOCTH KYIIDHOCTH | OMeHue
17131025 | o3| 7004 12 20
T +0,025
2,8,14,20,26 D36 +0,064 6 25
e + 0,025
3,9,15,21,27 a70| 0134 40 100
e + 0,060
410,16,22,28 | @55| 0,009 10 16
e —-0,039




511172329 oug| 0% 6 10
hLhes, +0,012

612182430 | osof T8 16 25
o L0, +0,070

4. TlogpoOHO 3amucarh pemeHne CBOEro BapuaHTa 10 BCEM ITYHKTaM BBITIOJTHEHUS paOOTHI.
Ilopsinok BbINOJIHEHHS PadOTHI:

3ananue 1.

1. BeimucaB mo cBOoeMy BapHaHTy 3a/laHHe, 1Mo Taduuie 5 (CM. MPHUIIOKEHHE) 10 CUCTEME OTBEPCTHUS U
OCHOBHOMY OTBEPCTHIO I 3aJaHHOTO I0JI JOTyCKa Bajla ONPEENIUTh XapaKTep COEANHEHNUS.

2. Jlnst BBIOpaHHOTO COSAMHEHHUS 110 TadyuIle 2 (CM. TPUJIOKEHUE) BEIOPATh MapaMeTp IMIEPOXOBATOCTH.

3. Jlns oTBEpCTHS M BaJsla 33JaHHOTO KBAJIMTETa 1 HOMUHAJIBLHOTO pa3Mepa no tadmuie 4 (cM. mpusoxe-
HHUE) BBHIOpaTh YMCIIOBOE 3HaYeHHWE Ra, mo koTopomy (cMm. Tabmuiy 3- NpUIIOKEHHE) Ha3HAUYUTh BUJI
OKOHYATEJIbHOW 00pabOTKH OTBEPCTUA U BaJia.

3ananue 2.
Pemrates mo o0pasiy mpumMepa 2, Uit HAaHECEHHsI Ha YepTeke MPHHUMATh MTPEANOYTHTENbHOE 3HaYeHne Ra
o tabnuue 15 npunoxeHus.

3aganue 3.
Pemats mo o6pasiuy npumepa 3, OKOHYaTeNIbHBIM OTBETOM MPUHHUMATH IMPEINOUYTUTENIbHOE 3HaUYeHHe Ra
o Tabnune 1 mpuoxkeHwus.

KoHTpoabHbIE BONPOCHI:

1. Kakumu crangapTaMu periaMEHTUPYETCS IIEPOXOBATOCTh MOBEPXHOCTH?

2. Kaxk Brusier Ha paboTy aeTajeii MalluH MIePOX0BATOCTh MMOBEPXHOCTH?

3. Ot yero 3aBUCHUT BBIOOp apaMETPOB LIEPOXOBATOCTH MTOBEPXHOCTHU?

4. Kakwue nmapameTpsl SIBJISIOTCSI OCHOBHBIMU IIPU BBIOOPE IIEPOXOBATOCTH MOBEPXHOCTH?
NPUJIOXEHMSA K I13 Ne3.

[Iepoxosarocts noBepxuHoctu (I'OCT 2789—73)

Tabmuua 1.
Cpennee apudmerndeckoe npodmwis  Ra,Mkm
100 10.0 1.00 0.100 0.010
80 8.0 0.80 0.080 0.008
63 6.3 0.63 0.063
50 5.0 0.50 0.050
40 4.0 0.40 0.040
32 3.2 0.32 0.032
25 2.5 0.25 0.025
20 2.0 0.20 0.020
16.0 1.60 0.160 0.016
12.5 1.25 0.125 0.012
BricoTa HepoBHOCTeH npoduis o aecsiti Toukam Rz, Mkm
1000 100 10.0 1.00 0.100
800 80 8.0 0.80 0.080
630 63 6.3 0.63 0.063




1600
1250

500 50
400 40
320 32
250 25.0
200 20.0
160 16.0
125 12,5

5.0 0.50 0.050
4.0 0.40 0.040
3.2 0.32 0.032
2.5 0.25 0.025
2.0 0.20
1.60 0.160
1.25 0.125

[Ipumeuanue. [ToguepkHyTbIE OTKIIOHEHUS SBISIOTCS IIPEAIIOYTUTEIBHBIMU IIPH HOPMUPOBAHUHU

napamerpa.

Bbibop mapameTpoB IIEPOXOBATOCTH B 3aBUCHUMOCTH OT 3KCILTyaTallHOHHBIX CBOMCTB

MTOBEPXHOCTHU JETAJIH. Tabnuna 2.
YcnoBust  pa®OTBI  MOBEPXHOCTH  JIETAJIH. [TapameTtpsr
IEPOXOBATOCTH

M cbITBIBAIOT TPEHHE CKOJIBKCHUS U KaueHHsI, TOIBEP)KCHBI HM3HAIIMBaHUIO, 10JK- | Ra (Rz), tp.
HBI OBITh M3HOCOCTOMKUMHU.

HcnbIThIBatOT KOHTAKTHBIE HANTPSIKEHU S, TOJKHBI UMETh BBICOKYHO KOHTAKTHYIO Ra (Rz), tp.
KCCTKOCTh U IMPOYHOCTD.

HcnpiThIBalOT TNepeMEeHHBbIE HArpy3kH, JO0JKHBI UMETh BUOPOYCTOMUMBOCTD U Rmax, Sm (S).
IMPOYHOCTH IMPHU HUKIINYCCKUX HArpy3Kax.

OO06pa3yroT repMEeTUYHBIE COCTMHEHNUS JIeTajeH. Ra (Rz), tp.

OO0pa3yroT HEMOABMKHOCTh COSAMHEHHBIX JeTalell, HalpuMep B coeanHeHusX ¢ Ha- | Ra (Rz)

TATOM.

[IlepoxoBaTOCTh MOBEPXHOCTHU MPU PATUYHBIX METOAAX 0OPAOOTKH.

Ta0nuua 3.

[TapameTpbl mepoxoBa-

HaumenoBanue TIOBEPXHOCTU U3-

Meroz 00paboTku

Toctu Ra,MKkM hiSeiee
50— 25 Ban YepHoBoe oOTayMBaHUE.
3y0uaroe KoJieco 3yOoHape3aHue MOayIbHON (hpe3oi.
12,5-6,3 Inuuesoii Bax [IpenBapuTtenbHOE NUTHIIEPPE3ESPOBAHUE.
(OtBepctue) YepHOBOE pacTaynBaHHeE.
(OtBepctue) CeepsieHre W pacTauMBaHUE.
125-3,2 (ITnockas) YepHoBoe TOpIIOBOE (hpe3epoBaHUE.
Ban [TonyauctoBoe oOTaunMBaHue
6,3-3,2 3ybuaToe KoJieco 3yboHape3aHue YepBIuHOU (Hpe3oil.
(OtBepcTHe) YepHOBOE 36HKEPOBAHUE.
(ITnockas) [[Tabpenue, 4KMCTOBOE TOPIIOBOE TOYECHHE,
6,3-1,6 YHCTOBOE CTPOTaHUE.
(OtBepctHe) [TonyaucToBO€ pacTaunBaHue
32-16 3ybuaToe KoJieco 3yOoHape3aHue JIOTOSIKaMHU.
[IInuneBoi Bai [IpenpapurensHoe nudoBaHue.
3,2- 125 (OtBepctHe) YucToBoO€ 3€HKEpOBAHUE.
(ITmockas) YepHOBOE NPOTATUBAHUE.
2,5-1,25 (OtBepctue) UepHoBoe pa3BEPTHIBAHUE.
25-1 Ban. [IpensapurenbHoe numpoBaHue.
25-0,8 » YucroBoe oOTauyMBaHUE .
2,5-0,63 (ITnmockast) [[labpenue ot cedsl.
1,6 -0,8 [Inunesast BTysKa [InuuenpoTsruBaHue.




1.25-0,63 (OtBepctue) Y ncroBoe pa3BepTHIBAHUE.
1.25-0,32 » HucroBoe NpoTATUBaHUE.
1,25-0,2 Ban UucroBoe unumdoBaHue.
1-0,2 (ITnockas) Tonkoe pe3epoBanue.
1-0,32 HInuneBoi Ban OOKaTbIBaHHUE IIINIIEB.
3y0uaroe KoJeco OO6karpiBaHuE 3yObEB.
0,8-0.2 (OtBepcrue) ToHKOE pacTauynBaHue.
0,8-0,1 Ban Tonkoe oOTaunBaHueE.
0,63 -0,32 (OtBepcrue) ToHkoe pa3BepThIBaHHE.
0,32 -0,08 » Tonkoe numdoBaHue.
0,25 - 0,05 Ban To xe
0,25-0,04 (OtBepctue) ToHKOE XOHWHTOBaHHE.
0,16 — 0,02 » [Iputupka.

MuHnumanbHble TpeOOBaHUA K IEPOXOBATOCTU IIOBEPXHOCTH (110 mapameTpy Ra, MKM) B 3aBUCHMOCTH OT
JIOITyCKOB pa3Mepa.

Tabmuma 4.
Hormyck HomuHaJIbHBIE pa3Mephl, MM Horyck HomuHanbHbBIE pa3Mepsl, MM
pasMepa | 50 18 18 10 50 | 50 70120 | Cs.120 pasMepa | o 8 18 10 50 | 50 n0120 | CB.120
ITS 0,4 0,8 1,6 1,6 IT8 1,6 3,2 3,2 3,2
0,2 0,4 0,8 0,8 0,8 1,6 3,2 3,2
0,1 0,2 0,4 0,4 0,4 0,8 1,6 1,6
IT6 0,8 1,6 1,6 3,2 IT9 3,2 3,2 6,3 6,3
0,4 0,8 0,8 1,6 1,6 3,2 3,2 6,3
0,2 0,4 0,4 0,8 0,8 1,6 1,6 3,2
IT7 1,6 3,2 3,2 3,2 IT10 3,2 6,3 6,3 6,3
0,8 1,6 1,6 3,2 1,6 3,2 3,2 6,3
0,4 0,8 0,8 1,6 0,8 1,6 1,6 3,2
[Tona nomyckoB BanoB u oTBepcTuit o cucreme ECJII.
Tabnuna b.
Cucrema OTBEpCTHS
OcHOBHOE [ToJist TOMTYCKOB BaJIOB It 00pa30BaHUs MOCAT0K
OTBEpPCTHE C 3a30paMH TIEPEXOTHBIX C HaTAraMu
Tabnuua Tabmuma 7 Tabmnuma Tabmuma 8 Tao0muua 9
5 6
H6 g6 g7 c9 j6 j7 p5 p6
H7 f4 5 cl1 k4 k5 p7 r5
H8 6 f7 b9 k6 k7 ré r7
H9 8 o b1l m4 mb5 s5 s6
H10 e5 e6 b12 m6 m7 s7 s8
H11 e’ e8 a9 n5 n6 t5 t6
H12 e9 dé all n7 - t7 us
H13 d7 ds - - - ué u7
H14 do di0 - - - u8 V6
H15 dil - - - - V7 X7
Cucrema Bajia
OcHOBHOI [Tonst momyckoB OTBEPCTHil 17151 00pa30BaHUS TOCATOK
Ball C 3a30paMu MIEPEXOTHBIX C HaTAraMu
Tabnuua Tabmuma 12 Tabmnuma Tabmumna 13 Tabmuna 14
10 11
h5 GT | F5 C9 B | Js7 P7 | P8




h6 F6 F7 Cl1 J7 JS8 P9 R6
h7 F8 F9 B9 J8 K5 R7 R8
h8 E5 E6 Bll K6 K7 S6 S7
h9 E7 ES8 B12 K8 M5 T6 T7
h10 E9 E10 A9 M6 M7 - us
h11l D6 D7 All M8 N6 - -
h12 D8 D9 - N7 N8 - -
h13 D10 D11 - N9 - - -
h14 - - - - - - -

HNPAKTUYECKOE 3AHSITHE 4.
OINNPEJAEJIEHUE BEJIUYUHBI JOITYCKOB HA YI'JIOBBIE PASMEPBI.
Ilenv pabomwi: GopMupoOBaHUE HABBIKOB ONPEENEHUSI BEIUUYHUHBI JOITYCKOB Ha yIJOBbIE pa3Me-

PpBIL.

3aoauu:

® HAY4UTHCS TOJB30BATHCSA
rOCyJapCTBEHHBIMH CTaH/IapPTaMU;

® HAyYUTHCS ONPEACIATh BETUUNHBI JOTTYCKOB Ha YIIIOBBIC Pa3MeEpHI.

Ocnawenue:

® KOMIUJIEKT y4eOHO-METOINIECKOM TUTEePaTypHl;

e TEeXHWYECKas JUTeparypa v roCcyJapCTBEHHbBIC CTAaH/IaPTHI,

® METOJIMYECKHE YKa3aHUs K BBIIIOJHEHHUIO 1a00paTOpHOM paboTHI;

® MHKpPOKAIBKYISTOP.

PaboTa paccunTaHa Ha JjBa aKaJIEeMHYECKIX Jaca.

y4eOHOW, CHpaBOYHOM M TEXHUYECKON JuTepaTrypol u

TEOPETHUYECKAS YACTb

B npakTrke HCTIOIB3YIOTCS HECKOJIBKO CHCTEM M3MEPEHHs yriioB. MexayHapoaHas cucTeMa efu-
nun CU, kotopast momkHa npuMeHsaThes kak npeanourutensHas (TOCT 9867 — 61), mpexycmaTpuBaeT B
YyClie AOMOJHUTENbHBIX €IMHUIL YTIIOBYIO €UHHUILY - paJHaH.

Paouanom HazpiBaeTcst yroia Mexay ABYMS pajnycamH (CTOpOHAMU yriia), BbIpE3arolluii Ha OK-
PYXHOCTH YTy, IJIMHA KOTOPOU paBHA paaNyCy

¢o="hb/R, 1)
b - nmuna qyru,
R - paanyc OKpy>XKHOCTH.
Camoii pacrpocTpaHeHHOUW u OoJjiee yIOOHOM I M3MEPECHHN SBJISETCS CHCTEMa €IWHUI], OCHO-
BaHHas Ha TPAJYCHON Mepe, B KOTOPOH IS OTCUeTa yriia UCIOIB3YIOTCS Ipajyc, MUHYTa U CEKyH/a.

I'padycom ( ° ) Ha3pIBaeTCs €IMHUIA TUIOCKOTO yria, paBHas 1/360 wactu okpyxHocTu. ['pamyc
paBeH 60 yrnoBeiM MuHyTaM ('), a MuHyTa - 60 yrioBeiM cekyHaam ().

Coommuoutenusi mexncoy epadycom u paouanom.

360° =2m = 6,28318530 pax;1° = 2n/360 = 0,0174529=1/57,3 pax;

Ipaxg = 360/2m = 57°17'45" = 3437'45"=206265". 2

JInst yriioBBIX pa3MepoB, TaK K€ KaK U JMHEWHBIX, CYHIECTBYIOT Psiibl HOPMAJIbHBIX yIiIoB. B oT-
HOIIIEHUU YTJIOBBIX PAa3MEPOB TAK)KE MCIOJIb3YETCS MOHITHE JI0NYyCKa, aHAJIOTUYHOE JIONYCKY Ha JIMHEHU-
HBIN pasMmep.

Jlonyckom yena Ha3bIBae€TCsS Pa3HOCTh MEXAYy HAWOOINBIINM M HAUMEHBIIMM MpPEIeTbHBIMU J0-
nmyckaembiMu yriaamu. [lomyck yria o6o3Hadaercs AT.

[Ipy HOPMHPOBAHMHM TOYHOCTH YIJIOBBIX Pa3MEPOB HE MPHUMEHSETCS MOHATUE «OTKIOHEHUE».
[IpenycmarpuBaeTcs, 4TO JAOMYCK MOXKET OBITh PACIOJIOKEH MO-Pa3sHOMY OTHOCHTEIHHO HOMHHAIILHOTO
3Ha4yeHus yria. Jlomyck MoKeT ObITh pacroJio’KeH B IUTIOCOBYIO CTOPOHY OT HOMHHaNbHOTO yria (+ AT),
WIK B MUHYCOBYIO (— AT) MM k€ CUMMETPUYHO OTHOCHUTENILHO HyideBod jauHuu (+ AT/2). B nepBom
cllyyae HUKHEE, a BO BTOPOM CIIydae BEpXHEE OTKJIOHEHHUS PaBHbI HYINIO, T.€. aHAJOTUYHO CIIy4aro OT-
KJIIOHEHUH KakK JJii OCHOBHOTO OTBEPCTHSI U OCHOBHOTO Bajla IPM HOPMHUPOBAHMHM TOUYHOCTH JIMHEHHBIX
pa3MepoB.

[Tpu HOpMUpPOBAaHUH TPeOOBAHUIN K TOYHOCTH yrila 3HAYEHHE JAOIYCKa 33aeTCS B 3aBUCIMOCTH OT
3HAYEHUS JJTUHBI MEHBIIICH CTOPOHBI, 00pa3yIoIIeil yTro, a He OT 3HaYCHHs] HOMUHAIILHOTO YTJa.

rac



C yueroM TOro, 4To 3HaY€HUE yria MOXKHO BbIpa3uTh HeckoyibkuMu enunuiiamu (I'OCT 8. 417 —
81), mpu HOpMHUpPOBaHUH TPEOOBAHUI K TOUHOCTH 3HAYCHHUS JIOITYCKa BBIPAXKACTCSI PA3HBIMU crioco0aMu U

HCIIOJIb3YeTCsl pa3HOe 0003HaYeHue (PUCYHOK 1):
Pucynok 1 — Crioco0b! BelpakeHHUsI JOMyCKa Ha YTJIOBbIE pa3Mepbl

AT, - 1OMyCK, BEIpa)KEHHBIM B paJuaIbHON MeEpe, U COOTBETCTBYIOLIEE TOYHOE 3HAUYECHUE B Ipa-
JTyCHOM Mepe;

AT’, - TomycK, BBIpa)KEHHBIN B TPaJyCHON Mepe, HO C OKPYTJIEHHBIM 3HAYE€HUEM I10 CPaBHEHUIO C
paanaIbHBIM BBIPAKEHUEM;

ATh - nomycK, BBIpaKEHHBIM B JIMHEWHOM Mepe JUIMHOW OTpe3Ka Ha IMEpPHEHIUKYISIpEe K KOHILY
MEHBIIIEW CTOPOHBI YIJIa;

ATp - OIyCK, OTHOCSIIIMICS TOJBKO K YIiy KOHYCa W BBIPQXXECHHBIN B JINHEWHOW Mepe, HO Kak
Pa3HOCTh IMaMETPOB Ha 3aJJaHHOM PACCTOSIHUU B CEUEHUHU KOHYCa IUIOCKOCTSAMH, EPIEHANKYISPHBIMU K
OCH KOHYca.

B oTHOmeHNN KOHYCOB JOIMYCK 3a/1a€TCsl yalle BCEro B 3aBUCHUMOCTH OT JJIMHBI 00pa3yromiei.
Korna yron xonyca He0oIbIION (KOHYCHOCTH HE OoJiee 1:3), momyck 3amaercs B 3aBUCHIMOCTH OT JJTUHBI
KOHYyca.

basosoii niockocmvro Ha3bIBAETCS INIOCKOCTD, NEPIEHANKYISIPHAS K OCH KOHTYPA Y CIy Kaas Uil
OIIPENIEICHUS OCEBOTO IOJI0KEHNS OCHOBHOM IIJIOCKOCTU WJIM OCEBOTO TOJIOKEHUS TAaHHOTO KOHYCa OTHO-
CUTEIIBHO CONPAracMOTo C HUM KOHYCa.

Bazopaccmosanuem xonuueckozo coedunenust Zps Ha3bIBa€TCs OCEBOE PACCTOSIHUE MEXKAY 0a30BBIMU
IJIOCKOCTSIMU CONPATacMBIX HAPYKHOTO U BHYTPEHHETO KOHYCOB.

Hcnonp3ys MeTOlbl TEOPUM MOTPEIIHOCTEH MOXHO HOJYYUTh BBIPAXKEHUE AJISI BBIUUCIEHUS 00-
nycka HauanbHo2o bazopaccmoanus Tps.

Tpsz 1/C - (Ale +ATpy + 2 ZpSATaB + 2L1ATao) + TL1, (3)
rae  C — KOHYCHOCTB;
ATg1— nomyck Ha pa3mep O0JIBLIETO JUaMeTpa HapyKHOro KOHyca (BaJa);
ATpy— nomyck Ha pa3Mep MEHBILEro AuaMeTpa BHYTPEHHETO KOHyca (OTBEpCTHE);
ATy — omyck Ha pa3Mep yrJia KOHyca Baja;
AT, — IomycK Ha pa3Mep yriia KOHyca OTBEpCTHS;
Ty — momycK Ha pa3Mep JUIMHbBI BHYTPEHHET0 KOHYyCA.

B I'OCT 8908 — 81 ycranosiens! 17 psaoB TouHoctu (¢ 1 mo 17, moHsATHE «CTENEHb TOYHOCTHY
UJECHTUYHO MOHATUIO «KBAJTUTET», «KJIACC TOUHOCTHY).

Ob6o3nayenue mounocmy MPOU3BOJNUTCS yKa3aHUEM YCIOBHOTO 0OO3HAYEHMS JIOMyCKa Ha yroj u
CTENEeHH TOYHOCTH, Hanpumep 30° ATS ( 1Y, Ha 4yepTekKax MpeaeiibHbIe OTKIOHEHMS YITIOBBIX pa3Me-
POB YKa3bIBAIOTCS TOJIBKO YMCIIOBBIMM 3HAUEHUAMM, Hartpumep, 60° £ 5°, 300710"

PazMepsl KOHYCOB MOT'YT 3a/1aBaThCsl Pa3InYHBIMU CIIOCOOAMU.

JIuHeltHbIE pa3Mephl 331aI0TCs TUaMETPOM 00JIBIIOro ocHOBaHus D, ntnameTpom manoro ocHoBa-
Hus d ¥ JTHOM KoHyca L, Moy KoTopoil MOHUMAETCsl PacCTOSHUE MEKIY OCHOBAHUSIMH YCEUEHHOTO KO-
Hyca (PUCYHOK 2).

D ' 1 d




Pucynok 2 — I'eomeTpuueckre napaMeTpbl KOHUYECKOTO JIEMEHTA JIeTalu

VYrioBele pa3Mepbl KOHYCa MOTYT YKa3bIBaTbCsl HECKOJBKUMH BApUAHTAMU.

Yeon komyca a - yron Mexay oOpa3ylolIMMH KOHYCa B CEUEHHH KOHYCa IIOCKOCTBIO, MPOXOs-
LIEH Yyepe3 0Ch KOHYca.

Yacto BMeCTO yriza KOHyca YKa3bIBalOT YroJI HAaKJIOHA 0/2, T.€., yroJl MeXly 00pa3yromiei 1 OChI0 KO-
Hyca. YTJbl KOHYCA U YIUIbl HAKJIOHA 33Jat0TCs B IPAyCHON Mepe.

JUig cTaHIapTU30BaHHBIX KOHMYECKUX COEAMHEHUHN YKa3aHHbIE pa3Mepbl YIila KOHYCa OCYIIECTB-
JISIFOTCS Yallle BCEro Yepe3 NOHITUE KKOHYCHOCTBY.

Konycnocms C - oTHOLIEHHE Pa3MEPOB AUAaMETPOB OOJIBIIOTO U MAJOr0 OCHOBAHUS K JUIMHE KO-
Hyca, 1.e..  C=(D-d)/L = 2tg (0/2) 4)

YacTto KOHYCHOCTh yKa3bIBaloT B Buje oTHouleHus Buaa 1:X, rae X - paccrossHue MexIy more-
PEUHBIMU CEYEHUSIMH KOHYCA, Pa3HOCTh JUAMETPOB KOTOPHIX paBHa 1MM (Hampumep, KOHYCHOCTb BbIpa-
eHHas kak 1:20, T.e. 1Ba ceueHus ¢ pa3HOCTHIO TMaMETPOB | MM OTCTOSIT APYT OT Apyra Ha 20 Mm).

B MammHOCTpOE€HNN MIMPOKO MPUMEHSIOTCS KOHYCHI 1101 Ha3BaHUEM «KOHYC Mop3e» ¢ HoMepamu
ot 0 (Hosib) 10 6. Hanbonbiine AuaMeTpsl y 3TUX KOHYCOB HaXoAsTcs Npuoin3utensHo oT 9 mm (Mopse
0) mo 60 mm (Mop3e 6), a yrosi KoHyca, XOTsI K HETIOCTOSTHEH y BCEX KOHYCOB, HO OJIM30K K yriy 3°.

O06o03HaueHne KOHYCHOCTH Ha YEPTEKE MPUBEJICHO HA pUCYHKE 3.

=315

Pucynok 3 — O603HaueHEe KOHYCHOCTH Ha YepTexKe
[lepen pa3MepHBIM YHCIOM, XapaKTEPU3YIOIUM KOHYCHOCTb, HAHOCAT 3HAK, OCT-
PBIi YTOJI KOTOPOTO JOHKEH OBITh HAlpaBieH B CTOPOHY BEPIIMHBI KOHYCA. 3HAaK KOHYycCa
U KOHYCHOCTb CJIEJIyeT HAHOCUTh B BHJI€ COOTHOIICHUS HaJl OCEBOM JIMHUEH WM Ha TOJIKE
JTUHUU-BBIHOCKHU.

KOHTPOJIBHBIE BOITPOCDI

Uto Ha3bIBaeTCA IOMYCKOM yriia?

Jaiite onpeaesieHne NOHATHIO KOHYCHOCTD.

Jlaiite onpeneneHue yria KoHyca.

OT 4ero 3aBUCHT JOIyCK KOHYca?

Jlaiite onpeneneHre NOHATUIO «0a30pacCTOSIHUE.

Kak moxet pacnoslararbces JOIyCK OTHOCUTEIBHO HOMUHAJIBHOTO 3HAa4Y€HUs yria?
Kak 3agaércs 3HaueHue J1ommycka Npu HOPMUPOBAHUU TPeOOBAaHUM K TOUHOCTH yriia?

NooogkrwnE

[HOPAIOK BbIITIOJIHEHMA PABOTDI

1. W3y4uTh TEOPETUUECKYIO YACTh.

2. BpiOpath cBO# BapuaHT no tabdmmuue 1.

3. Ilo 3agaHHBIM MapaMeTpaMm ONpPEeTUTh BEIUYMHBI JOMYCKOB: JAOIMYCK Ha pa3Mep OOJbIIero
JMaMeTpa HapyKHOTO KoHyca (Bayia) ATg1, TOMyCcK Ha pa3Mep MEHBIIEro JUaMeTpa BHYTPEHHEr0 KoHyca
(otBepcrue) ATp, u gomyck Ha pa3mep yria konyca Baia AT .

4. CpenaTb 3CKM3 COCTMHEHHUSI B COOTBETCTBUU C PUCYHKOM 4 W 0003HAUUTh HAa HEM JIOMYCK Ha
pa3mep yria konyca Baia AT .

5. Cpenatp BbIBOJIBI IO paboTe U 0(OPMHUTDH OTHET.
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Pucynok 4 — Konnueckoe coeiMHEHUE
COIEPXXAHHUE OTYETA

OTtuer M0KEH CONEepPKATh:

1. HaumenoBanue paboTHI.

2. llenb 1 3aga9n pabOTHI.

3. Pacuer BeJIMYMH IOMYCKOB:

® JIOMYCK Ha pa3mep OOJIBIIEro IuaMeTpa Hapy)KHOro KoHyca (Baa) ATqs,
JIOITYCK Ha pa3Mep MEHBIIIETo TMaMeTpa BHyTpeHHero koHyca (orBepcrue) ATpy,
JOTYCK Ha pa3mep yriia konyca Bajga AT .

. DCKHU3 coeIMHEHUs ¢ 0003HAUYCHHBIM Ha HEM A0IyCKOM AT y,.

2. BeiBo1bI 1O padoTe.

3AJTAHUS TS [IPAKTUYECKOM PABOTBI

[EEN

Ha pucynke 1 naHo koHUYECKOE COEIMHEHUE C IapaMeTpamu:

e 0GasopaccrosiHue Zps = IMM;

e xousiebanue pasmepa L =40 mm nomyckaercs B npeaenax 40 — 42 Mmm (TL =2Mmm);

® [0 PKOHOMHKO-TEXHOJOTMYECKHM TpuunHaM pasmepbl | = 14mm u L3 = 25MM [0/DKHBI
BBINIOJIHATHCA 10 10-My kBanurery, T = 0,035 mm, T 1 = 0,045Mmm;

® OCTalbHBIE MapaMeTpsl cleayeT MpUHUMATh 1o Tabmuie 1.

Omnpenenuteb nonyck pazmepoB ATg1; ATpo u AT,.

Tab6muna 1 - McxoaHsle JaHHBIE

[TapameTpsl BapuanTt

COCTMHCHUS 1 2 3 4 5 6
C 1:30=0,03 | 1:50=0,02 | 1:20=0,05 | 1:10=0,01 | 1:15=0,07 | 1:10=0,01
o 1°54'35" 1°8'45" 2°51'51" 5°43"29" 3°49'6" 5°43"29"
d; 10 20 30 40 50 60

[TapameTpsl Bapuanr




COCIMHEHUS 7 8 9 10 11 12
C 1:8=0,12 | 1:12=0,08 | 1:7=0,14 | 1:30=0,03 | 1:10=0,01 | 1:30=0,03
o 7°99,6" 4°46'19" 8°10'16" 1°54'35" 5°4329" 1°54'35"
d; 15 25 35 45 55 65

[NPUMEP BBITIOJIHEHW A PABOTBI

JlaHO KOHMYECKOE coelMHEHUE (PUCYHOK 4) C mapaMeTpamu:
koHycHOCTh C =1 : 20 = 0,05 1 coOTBETCTBEHHO Yroia koHyca o = 2°51'51"; 06azopaccrosiHue: Zps = 1MM;
konebanue pasmepa L = 40 mm gomyckaercst B mpeaenax 40 — 42 mm (T = 2MM); 110 SKOHOMHKO-
TEXHOJIOTMYECKUM IIPUYMHAM Pa3Mephl | = 14mm u Ly = 25MM J0JDKHBI BBITOJIHATHCS IO 10-My
kBauTeTyT| = 0,035 mwm, Tr1 =0,045mMm.

Omnpenenutpb nomyck pazmepoB AT (di =20 mm); ATp2 u AT, 1 HOMUHAIBHOE 3HAUYECHHE Pa3Me-
pa MEHbILIEro JuaMeTpa BHYTPEHHEro KoHyca (oTBepctusi) Do.

Pewenue: cions3ys popmyny (4) i onpeneneHus KOHYCHOCTH, BBIYUCIUM HOMUHAIbHOE 3HA-
YeHHEe pa3Mepa MEHbIIEro AMaMeTpa:

D;=d;—C-L=20-0,05-26=18,7 mm,
rne L=L1+2Zy,=25+1=26Mm.

W3 ypaBHeHus pazMepHoi nenw, rjae L — 3ambikaroiee 38eHO (PUCYHOK 4), TOTY4YHUM:

T|_ = T|_1 + Tps + T|.

IToncraBmsis M3BecTHBIE 3HAYEHUS, HalaeM: Tps = 2 — (0,035 +0,045) = 1,92 mm.

[Tepenumem ypaBHenue (3) ciemxyronumM oopazoMm:

Ale + ATD2 + ZZpSATaB + 2L1ATa0 = (Tps, T|_1) - C.

[ToacTraBuB M3BECTHBIE YUCIIOBBIE 3HaUEHUs, TpeoOpa3yem npeapiayiiee ypaBHenue: ATq + ATpo
+ 2ATqs + 50AT,, = 0,09375 mm.

[Ipumem cnenyromee pacnpenenenue 0,09375 MM Mexay cllaraéMbIMU JIEBOM YaCTU YPABHEHHS:
JIOTIYCKH YTJIOB JIJIsl Bajia BeIOMpaeM 1o 9-oit crenenu touHoctn ATg; = 0,021 MM, a mis oTBepCTHs MO
10-o0i#1 crennenu tounoctu  ATp, = 0,033.

ATy = ATy, T. K. yron o 1 JyUisl BaJIa U Il OTBEPCTUSA OAMH U TOT k€. Torma ATy, =
(0,09375 - 0,021 - 0,033) / 52 = 0,00076 pan.

3HaueHue JoIycka Ha pa3Mep yria konyca Baia ATy, HEOOXOIUMO MEPEBECTU B TE K€ €IUHUIIBI
M3MEPEHMS, YTO M YroJl KOHYyCa O, UCITOIb3Ys (hopMyJs (2): 360/2n = 1pan.

x =0,00076 pax; x=360-0,00076 /2w = 0,044°. [TonmyuyeHHOE 3HAUCHHUE B Tpaycax HEOOXO H-
MO MEepEeBECTH B MUHYTHI U B CEKYH/IbI:

44 /1000 =x1/60; x1=44-60/1000=2',64

64/100=x2/60; x,=64-60/100=2384"

3HaueHue JOoIycKa Ha pazMep yria koHyca Bana ATy, = 2'38,4", uto npu
MIPUMEPHO COOTBETCTBYET §-i1 CTETIEHU TOYHOCTH.

ATq; =

L; =25 MM

INPAKTHYECKOE 3AHATHE S.
PACYUET IIVIMOEBOI'O COEAUHEHUA

ean padoThl: 03HAKOMUTHCS C METOAMKOM pacyeTa IMUIULEBBIX COCTUHEHUM.

3amanue

1. Paccuntarh nmpssMOOOYHOE NUIMIIEBOE COEIMHEHHUE, MOCTPOUTH CXEMY PACIOJIOKEHHUSI TMOJeH Tomyc-
KOB JIJIs1 BaJla U BTYJIKH.

2. Ha geprexxe ceueHus Bajia M BTYJIKH MPOCTaBUTh HEOOXOIUMBIE pa3Mephl U IMIEPOXOBATOCTh MOBEPX-
HOCTEH.

TEOPETHYECKASA YACTD

B MammHOCTpOEHNH IPUMEHSIOT IIJIHLIEBbIE COSMHEHUS TPeX BUAOB: MPSIMOOOUYHBIE, SBOJIbBEHTHbIE U
TpeyroyibHble. Hanbosee coBeplIeHHBIMU SIBISIOTCS HBOJBBEHTHBIEC HUIMIIEBBIE COSAUHEHHS, HO B U3IO-
TOBJICHHH OHH CJIO’KHEE NPSIMOOOUHBIX. TpeyroyibHble COeTUHEHNS IPUMEHSIOT MPU MaJIbIX Harpy3Kax U
B3aMEH MPECCOBBIX coeMHEeHMH. [103TOMY MOoKa MPEeUMYIECTBEHHO MPUMEHSIOT IPIMOOOUYHbIE IIUTHIIE-



BBI€ COCJIMHCHUSL.

K ocHOBHBIM mapamMeTpaM IMpsIMOOOYHBIX MITUIEBBIX COSAUHEHUN OTHOCSITCS: HapyXkHbId D u BHyTpeH-
HU# d AMaMeTpsI IUTHIICBBIX BAJIOB U BTYJIOK; YUCIIO 3yObeB Z , YTOJI PACIIOIOKEHHSI IIUTUICB Y U IIUPUHA
BraauH U numies b (Pucynok 1).

4

Pucynok 1 — OcHOBHBIE TapaMeTPHI.

I'OCT 1139-80 pacnpoctpansercs Ha pa3Mepbl U JOMYCKA MIIUIEBBIX U MPSIMOOOYHBIX COCTUHEHUH.
CraHgapT ycTaHAaBJIMBAET JOMYCKHU JJIS COCIMHEHUH C IIEHTPUPOBAHUEM IO BHYTPEHHEMY auameTpy d,
HapyKkHOMY auameTpy D u mo 6okoBeIM cTropoHam 3yobeB B. ITo Bcem Tpem pasmepam (d, D, B) mpemy-
CMOTPEHBI TIOCAJTKH.
B 3aBucuMOCTH OT Ha3HAYEHUS U YCIOBHH PaOOTHI K MITUIICBBIM COSMHCHHSIM MPEABSBIISIOT Pa3IHIHbIC
TpeOOBaHUs B OTHOIIEHUH TOYHOCTH U XapaKTepa CONPSLKEHUS M0 LIEHTPUPYIOIIUM U HELEHTPUPYIOIIUM
MOBEPXHOCTSAM, TO3TOMY YCTaHOBJICHO:

- U1 UEHTPUPYIOIIMX MOBEPXHOCTEN BasioB 20 MoJiel TOMYCKOB KBAJIUTETOB
5-10 ¢ ocHoBHBIMHU OTKIOHEHUsIMHE , €, T, § 1 h 17151 0OpaszoBanms mocagok ¢ 3a30pamu, a Takke jS, K, mu
N ast 00pa3oBaHuUs MEPEXOTHBIX MOCATIOK;
- JUI [IEHTPUPYIOIIUX TOBEPXHOCTEH BTY/I0K mojst gomyckoB H6, H7, H8 - mist pasmepos D, d, a taxxke
D8, F9, D10, F10, Js10 - ansa pasmepa B.
B ycnoBHOM 0003HaUY€HUHU UTMIIEBOTO COEMHEHUS YKAa3bIBAIOT MOCIEI0BATENILHO: BHU/I LICHTPUPOBAHUS,
YHCIIO 3yObeB Z, BHYTPEHHUI qrameTp d,HapyxHbli quameTp D,mupuny nuumna — B. [Ipumepsr yc-
JIOBHOTO 0003HAYEHHUSI IUTUIIEBBIX COEAMHEHUMN:

H H12 _D
neHrpupoBanue 1o d: d —8x 36—7 x40 X 7—9

e8 all f8

neHTpupoBanue no D: D—8x36x40%x 7%

h9
neHTpupoBanue o B: B —-8x36x40 H12 X 7Q
all h8

Z[J'ISI HCUCHTPUPYIOLICTO JUaMETpPa NOCAAKY B YCJIOBHOM 0003HAYCHHUH HE YKa3bIBakOT.
CTaH,[[apTOM nNpeaAyCMOTpPCHBI UIA HCUOCHTPUPYIOHNIUX JUAMETPOB IIOCTOAHHBIC TIOJA OOITYCKOB
,JIPUBCACHHLIC B Ta6J'II/II_Ie 1.

Tabmumna 1
Heunenrpupyromuii juamerp  (Baji BTYJIKH
d di HI1
D all HI2

He uentpupyemsrii auamerp d Baja gomkeH ObITh He MeHee quamerpa d1 (Tabmuna 2).

[TosydeHHBIX JaHHBIX JOCTAaTOYHO AJIS TOTO, YTOOBI Ha YepTexkax JeTanell MUINIEBOr0 COCIUHEHHUS MPOo-
CTaBUTb Pa3MeEpHI.

[IlepoxoBaTOCTh MOBEPXHOCTEW CIIEAYET MPOCTABUTH B COOTBETCTBUU C PEKOMEHIYEMBIMH YHMCIIOBBIMU
3Ha4YeHusIMU napametpoB (Tabmuma 3).



Taobauua 3

3HavyeHue napamerpa Ra, MKkm
Coenunenus Brammna LleHTpupOB. NOBEPXH. Heunentpup. nosepx.
3y0 Bana
OTBCPCTHS OTBEpCTUSI  |Bal OTBEpCTUSI  |Bal
Henoaswxueie |1,6-3,2 1,6-3,2 0,8-1,6 0,4-0,8 3,2-6,3 1,6-6,3
IToaByxHEIE 0,8-1,6 0,4-0,8 0,8-1,6 0,4-0,8 3,2 1,6-3,2

Pacuer ninieBoro coeaMHeHnus

W3 tabmuipl 4 BEIOpATh MO CBOEMY BapHAHTY 3a/laHUE M 3aIKCaTh YCIOBHOE 0003HAUYEHHE IIJIUIIEBOTO
coenuHeHus. [Ipumenss Tabauily 5,BHINOTHUTH paciyeT COEIMHEHUSI.

1 Pacuer BTynkH.

1.1. OnpenenuThk napaMeTpbl HAPYKHOTO JAUAMETPA.

D=

IT=TD =

ESD =

EID =

Dmax =

Dmin =

1.2 .Onpenenutsb mapaMeTpsl BHYTPEHHETO JUAMETPA.
d=
IT=Td=
ESd =
Eld =
dmax =
dmin =

1.3. Onpenenuts napaMeTpbl HIUPUHBI nasa.
B=

IT=TB=

ESB =

EIB =

Bmax =

Bmin =

2 Pacuer Baia.

2.1 Onpenenuth napaMeTpbl HAPYKHOTO AUAMETPA.
D=

IT=TD =

esD =

eiD =

Dmax =

Dmin =

2.2. OnpenenuTs napaMeTpbl BHYTPEHHETO IUaMETPA.
d=

IT=Td=

esd =

eid =

dmax =



dmin =

2.3. OnpenenuTh NapaMeTphl MIUPHHBI IUTAIIA.

b=
Tb=1T=
esb =

eib =
bmax =
bmin =

3 Pacuer nocanox.
3.1 Pacuer nocajiku 10 BHYTPEHHEMY TUAMETPY.
3.2 Pacuet nocajiku Mo Hapy>KHOMY JIHaMETPYy.
3.3 Pacuet nocaaku o G0KOBBIM CTOPOHAM IIIJTUIIEB.
4 TlocTpouTh CXEMY PACIIOIOKEHUS MOJIEH JOIMYCKOB.

[Ipumep nocTpoeHus: CXeMbl pacOJIOKEHUS MOJEH T0MYCKOB JUIs HUIULIEBOTO COETUHEHMUS:

d—8x32— x38x6—
ho6

H7

D9
f7

é

o
E §0,5£5_D

Tabnuma2-Pa3zmepsl TpsIMOOOYHBIX IIUTHAIIEBBIX COCTUHEHUM , MM

zxdxDxb dl zxdxDxb dl
Jlerkas cepust
6x23%x26%6 22,1 8x56x62x10 53,6
6x28%32x7 26,7 8x62x68x12 59,8
8x32x36x%6 30,4 10x72x78x12 69,6
8x36x40x7 34,5 10x82x88x12 79,3
8x42x46x8 40,4 10x92x98x14 89,4
8x46x50%9 44,6 10x102x108x16 99,9
8x52x58x10 49,7 10x112x120%18 108,8
Cpennsis = cepust
6x11x14x3 9,9 8x42x48x8 39,5
6x13x16%3,5 12,0 8x46x54x9 42,7
6x16%20x4 14,5 8x52x60x10 48,7
6x18%22x5 16,7 8x56x65%10 52,2
6x21x25x%5 19,5 8x62x72x12 57,8




6%x23x28%6 21,3 10x72x82x12 67,4

6Xx26%x32x6 23,4 10x82x92x12 77,1

6x28x34x7 25,9 10x92x102x14 87,3

8%x32x38%6 29,4 10x102x112x16 97,7

8x36x42x7 33,5 10x112x125%18 106,3

Tsaxenas cepust

10x16x20x2,5 14,1 10x46x56x7 40,9

10x18%x23%3 15,6 16x52x60x5 47

10x21x26%3 18,5 16x56x65x%5 50,6

10x23%29x4 20,3 16x62x72x6 56,1

10x26x32x4 23 16x72x82x7 65,9

10x28x35x4 24,4 20x82x92x6 75,6

10x32x40x5 28 20x92x102x7 85,5

10x42x52x6 36,9 20x102x115%8 94

Tabnuna 4 — Jlannblie 15 pacuera

Bapuant Coenunenne BapuanTt Coenunenune
1 D-6x23x26H7/f7x6F8/f7 20 d-16x52H7/h6x60x5D9/h8
2 D-20x112x125H7/k6x9F&8/f8 21 D-6x11x14H7/g6x3D9/f7
3 D-8x52x60H7/f7x10F8/f7 22 d-8x36H7/g6x40x7F8/d8
4 d-16x56H7/f7x65x5F9/19 23 d-8x32H7/h6x38x6D9/{7
5 d-8x36H7/g6x42x7D9/h9 24 b-6x26x30x6F9/{8
6 D-10x36x45H7/f7x5F8/f7 25 b-16x56x65%5Js9/d9
7 d-6x26H7/f7x30x6D9/k7 26 b-20x92x102x7D9/k7
8 d-6x23H7/f7x26x6F8/js7 27 D-10x36x45H6/f6x5F9/18
9 D-10x28x35H7/mn6x4F8/e8 28 d-6x23H6/f6x26%6F7/js6
10 d-16x72H7/js6x82x7D9/e8 29 D-8x52x60H7/e7x10D8/d9
11 d-20x102H8/e8%x115x8D9/e8 30 d-8x62H8/g7x72x6D9/e8
12 D-8x52x60H8/e8x10D9/d9 31 d-6x26H7/f6x30x6D&/k7
13 b-8x46x54x9F9/e8 32 D-10x28%x35H6/n6x4F8/18
14 D-6x26x32H7/f7x6F8/e8 33 D-6x23x26H6/f6x6F8/18
15 d-8x62H7/g6x72x6D9/e8 34 d-8x36H6/g6x42x7D9/h8
16 D-8x42x46H7/f7x8F8/f7 35 D-8x52x60H6/t6x10F8/f7
17 b-8x32x38x6D9/{8 36 b-8x32x38x6D9/d8
18 d-6x16H7/e8x20x4D9/k7 37 d-6x16H6/e7x20x4D9/k7
19 D-10x28x35H7/js6x4F8/f8 38 d-6x16H7/e7x20x4D8/k7




Tabauna S — IpenenbHble OTKIOHEHUS

B MHKpOMeTpax

d, MPEJEJBHBIE OTKJIOHEHUS
MM
H6 | f6 [ g6 [ js6 k6 mé n6é | H7 e7 7 ] js7 | kt [m7 | n7 D8 F8 | H8 [ ds e8 f8 D9 F9 Js9 [ D10 ati H12
Jitk) +6 | -6 |2 |+35 +6 +8 | +10 | +10 | -14 6 +5 | +10 +14 | +34 | +20 | +14 | 20 -14 6 +45 | +31 +12 | +60 -270 +100
0 |12 | -8 |-35 0 +2 | +4 0 24 | ‘16 | 5 0 +4 | 420 +6 0 -34 -28 -20 +20 +6 -12 +20 -330 0
3-6 +8 -10 | -4 +4,0 +9 +12 | +16 | +12 -20 -10 +6 +13 | +16 | +20 | +48 +28 | +18 -30 -20 -10 +60 +40 +15 +78 -270 +120
0 | -18 | -12 | -40 +1 +4 | +8 0 32 | 22 -6 +1 | +4 | +8 | +30 | +10 0 -48 -38 -28 +30 +10 -15 +30 -345 0
6-10 +9 | 13 [ 5 | +45 +10 | +15| +19 | +15 | 25 | -13 | +7 | +16 | +21 | +25 | +62 | +35 | +22 | -40 -25 -13 +76 | +49 | +18 | +98 -280 +150
0 | -22 |14 | -45 +1 +6 | 410 | © 40 | -28 | 7 +1 | +6 | +10 | +40 | +13 0 -62 -47 -35 +40 +3 -18 +40 -340 0
10-18 +11 | -16 | -6 | +55 +12 | +18| +23 | +18 | 32 | -16 | +9 | +19 | +25 | +30 | +77 | +43 | +27 | 50 -32 -16 +93 | 459 | +21 | +120 -290 +180
0 | -27 | -17 | 55 +1 +7 | +12 | 0 50 | 34 | -9 +1 | +7 | +12 | +50 | +16 0 -77 -59 -43 +50 +16 -21 +50 -400 0
18-30 +13 | 20 [ -7 | +65 +15 | +21| +28 | +21 | -40 | -20 | +10 | +23 | +29 | +36 | +98 | +53 | +33 | -65 -40 20 | +117 | +72 | +26 | +149 -300 +210
0 | 33 | -20 | -65 +2 +8 | +15 | 0 61 | -41 | -10 | +2 | +8 | +15 | +65 | +20 0 -98 -73 -53 +65 +20 -26 +65 -430 0
30-40 -310
+16 | -25 | -9 +8,0 +18 | 425 | 433 | 425 | 50 | -25 | +12 | 427 | +34 | +42 | +119 | +64 | +39 | -80 -50 25 | tl42 | +87 +31 | +180 -470 +250
40-50 0 | 41 |-25 |-80 #2 | 49| 417 | 0 | 75 | 50 | -12 | 42 | +9 | 417 | +80 | +25 | O | -110 | -89 | -4 | 8O | *25 4 31 4 480 0y 0
-480
50-65 -340
+19 | -30 | -10 | +9,5 +21 | +30 | +39 | +30 | -60 | -30 | +15 | +32 | +41 | +50 | +146 | +76 | +46 | -100 | -60 -30 | +147 | 104 | 437 | +220 -530 +300
65-80 0 | 49 |-29 | -95 +2 | +11[+20 | 0 -90 | -6- | -15 | +2 | +11 | +20 | +100 | +30 | O | -146 | -106 | -76 | *100 | *30 | 37 ) +100 \—7ppy 0
-550
80-100 -380
-600
100-120 +22 | 36 | -12 | +11 +25 | +35| +45 | 435 | 72 | -36 | +17 | +38 | +48 | +58 | +174 | +90 | +54 | -120 | -72 | -36 :i% T3263 ‘_‘;‘33 :fgg e *3050
0 | 58 | -34 | -11 +3 | +13| 423 | 0 | -107 | -71 | -17 | +3 | +13 | +23 | +120 | +36 0 | -174 | -126 | -90 630
120-140 -460
-710
-520
140-160 +245 +143 +50 +305 -770 +400
+25 | -43 | -14 | +12 +28 | +40 | +52 | +40 | -85 | -43 | +20 | +43 | +55 | +67 | +208 | +106 | +63 | -145 | -85 43 | 4125 | +43 | -50 | +145 0
0 | 68 | -39 | -12 +3 | +15| 427 | 0 | -125 | -83 | -20 | +3 | +15 | +27 | +145 | +43 0 | -208 | -148 | -106
160-180 580
-830
180-200 +29 | 50 | -15 | +14 +33 | +46 | +60 | +46 | -100 | -50 | +23 | +50 | +63 | +77 | +242 | +122 | +72 | -170 | -100 | -50 | +285 | +165 | +57 | +355 -660 +460
0 | -79 | 44 | -14 +4 | 417 | 431 | 0 | -146 | -96 | -23 | +4 | +17 | +31 | +170 | +50 0 | -242 | -172 | -122 | *170 | +50 | -57 | +170 -950 0




HPAKTUYECKOE 3AHATHE 6.

PACUYET PA3MEPHBIX IIENIEN

Ilenw: 3akpenuTb 3HAHUSA, MOJTYYEHHBIE B IIPOLIECCE WU3YYEHMSI TEMBbI, Pa3BUTh NPAKTUUYECKUE
HAaBBIKH B II0JICYETE OTKIIOHEHUH, ITPEACIIBHBIX Pa3MEPOB U JOIYCKA 3aMbIKAIOIIETO 3BEHA.
3aoanue: HauepTuth CXeMY pa3MEpHOH LIETIH U PACCUUTATh HOMUHAIBHBIA pa3Mmep, IpeesIbHbIe
pa3Mepsbl, OTKJIIOHEHHS U IOIYCK 3aMbIKAIOIIEr0 3BEHA 110 U3BECTHBIM HOMHUHAJIBHBIM pa3MepaM U OTKIIO-

HEHUAM CO-

IIUX 3BEHLEB.

CTaBJIAIOMINX 3BCHBCB pa3MepH0ﬁ eI U ITapaMCTpPbl 3BCHLCB pa3M€pH0ﬁ OCIIN.

grm—

b

L1

Memoouueckue ykazanus:
[Ipexne, yem NpUCTYNUTH K PEIICHHUIO 3a]]a4l, HEOOXOAMMO OMPENEIUTh BUIBI CO-

CTaBJIAIO-

No pa- L L1 L2 L3 No L Ll L2 L3
puaHTa Bapu

pu-

aHTa
1 100" | 30%% |40°% |30 6 2007 | 20" | 90"** | 90
2 12093 |34 561 3097 |7 370t | 17701 [ 1294 |8
3 120791 | 3470% [ 56%02 | 30 8 45°%% 11593 [10 20192
4 4503 |15 1591 1152 |9 569° 699 [30%° |20
5 650 20*%% | 25 202 110 [89*%" |19 45*96 | 3507

Pacuém npouszeecmu no ¢popmynam:

1. HoMHHANBHBII pasMep 3aMbIKaoLero 3eeHa: A0 =) Ai

=1

2. Haunbonbimmii HpeI[eJ'IBHBII/I pasMep 3aMBIKAIOLEro 3BEHa:
Ao (max) = ZAzyB (max)- -ZAI}/M (min)

1=1

3. Haumenpmmii npeebHbIH Pa3Mep 3aMbIKAIOIIErO 3BeHA:
Ao (min) = ZAzyB (min)- -ZAzyM (max)

1=1

4. BepxHee OTKJIOHEHUE 3aMbIKAOIIETO 3BEHA:



ES (Ao)= Z ES(A4ye.i) - Z EI(Aymi)
5. Hwxnee oTKIIOHEHUE 3aMLIKa}(;:£uero 3BEHA: -
E1(Ao)= i El(Aye.i)— i ES(Aym.i)
6. Homyck BaMI;I—Ii<aIOI;IIGFO 3BgI]{aZ

T(Ao) =2T(Ai)

3aKOHYMB BBIUMCIICHHUS 3aMBIKAIOIIETO 3BEHA, HAITUIIIUTE OTBET: A0 = ’;;
NPAKTUYECKOE 3AHSTHE 7.
IMPUBE/IEHUE HECHUCTEMHOWM BEJINYUHBI U3BMEPEHUH B COOTBETCTBHE C I[Eﬁ-
CTBYIOIUMM CTAHIAPTAMHU U MEKJYHAPOJHOM CUCTEMOI EJUHUIL] CH.
enb pabotel: HayunThbest onpenensts COOTHOLIEHHE MEX Ty ennHuiamu nusmepenust CHU u nanbonee
4aCTO BCTPCHAIOIUMHUCA CAMHHUIAMU JPYTIUX CUCTEM U BHCCHUCTCMHBIMU.

Martepuanst s BemoaHeHus padoTel: [[OCT 8.417-2002 — enuHUIBI GU3UYESCKUX BEITMYUH.

Onucanue npakTH4YecKOH padoThbI:

O01mme TeopeTHYECKHE CBEICHMS.

OcCHOBBI METPOJIOTHH.

Mertponorus - Hayka 00 U3MEPEHHUSX, METOJIaX U CPEICTBaX 00eCreueH s X €AMHCTBA U CIOCO-
0ax JOCTIKEHUS TpeOyeMOi TOYHOCTH.

®dusnueckas BenmuuuHa (OB) - xapakTepucTuka 0JHOTO M3 CBOMCTB (hU3M4ecKoro oobekTa (pu-
3MYECKOW CHCTEMBI, SIBJICHUS WIIU Tpolecca), 00mas B KaYeCTBEHHOM OTHOIIIEHUH MO0 MHOTHM (pru3nude-
CKUM 00BEKTaM, HO B KOJIMYECTBEHHOM OTHOIICHUN MHIWBUAYaJIbHA IS KaXI0TO 0OBEKTA.

3HavyeHne (pU3MUECKON BEJIMYHMHEI - OIIEHKA €€ pa3Mepa B BHUJEC HEKOTOPOTO YHCIa MO MPUHATON
IUTsL Hee TIKaIe.

Enununa ¢usnueckoit BemuuHel - @B GukcupoBaHHOTO pa3Mepa, KOTOPOH YCIOBHO MPUCBOCHO
3Ha4YCHUE PAaBHOEC €IMHUIIC U IPUMEHsIEMast JJIs1 KOJTMYECTBECHHOTO BBIPKECHUS O JTHOPOIHBIX DB.

PaznuuaroT ocHOBHBIC, TPOU3BOIHBIC, KpaTHbIE, OJbHBIC, KorepeHTHble (CU), cucremHbIe U
BHECHCTEMHBIC CIUHUIIBI.

MG)K,ZLYHapOI[HaH CHUCTEMAa CAMHHNIL q)HSH‘leCKI/IX BCJINYHH.

COBOKYITHOCTh OCHOBHBIX W MPOU3BOJHBIX eauHUI] DB, 00pa3oBaHHas B COOTBETCTBUH C MPH-
HATBIMH TIPUHIIATIAMH, Ha3bIBACTCS cucmemou eounuy gusuveckux seauyun. Equauna ocHoBHo OB
SIBJISIETCSL OCHOBHOU eOuHuyell TaHHOU cucmemvl. B Poccuiickoii denepanuu UCMOIB3YeTCs CHCTEMaA
equaun, CU, Beeaennas 'OCT 8.417-2002 «I'CH. Exununel ¢pusnyeckux BeauduH». B kadecTBe oc-
HOBHBIX €IMHUI] IPUHATHI METP, KHJIOTPaMM, CeKYH/a, aMIiep, KeJIbBUH, MOJIb U KaHemna (tabm.1).

HpOI/IBBOI[HaH CIUHUIAa - 9TO CAHMHHIIA HpOI/I3BO,HHOI>’I @B cucreMsl CIWHUII, 06pa3OBaHHaH B
COOTBETCTBUHU C YPABHCHUAMHU, CBA3BIBAIONIMMU €€ C OCHOBHBIMU €IUHUIIAMU UJIN )K€ C OCHOBHBIMU U
YK€ ONPCACIICHHBIMU IMPOU3BOIHBIMU. HeKOTOpLIC MMPOU3BOJAHBIC CAWUHUIIBI CUCTCMbI CI/I, HMCIOIHC
COOCTBEHHOE Ha3BaHUC, ITPUBCIACHBI B Tabm. 2.



OcHOBHBIE eIMHUIIBI (PU3NIECKUX BeTMUUH cucteMbl CU.

Tabmuma 1
Benuunna Enununa
0O6o3HaueHue 0O6o3HaueHne
HanmenoBanue Pasmep | Pexomen HanmenoBanue pYCCKOE | MEXJyHa
HOCTb AYyCMOC POAHOC
JnuHa L | METp M m
Macca M KUAJIOTpaMM KT kg
Bpems T CEeKyHJ1a C S
Cuna 37eKTpUYECcKOro | amImep A A
TOKa
TepMoaquHaMuueckast TeMrie- O KEJIbBUH K K
partypa
KomnuecTBo Bere- N n, v MOJIb MOJIb mol
CTBa
Cuua cBeta J KaHjesia K[ cd
[TpowusBoaubie equuuiibl cuctembl CH, nmeronme cnenuaibHOEe Ha3BaHUE.
Tabmnuma 2.
Bennuuna Enqunauna
HaunmenoBanue Pasmeprocts | HamMenoBanue | OGo3HaucHMe Bripaennue uepes en.CU
Yacrora T -1 repi I'g
Cuna, Bec LMT -2 HBIOTOH H M*Kr*C 2
JlaBnenue, MEXaHMYECKOE HaIpshKe- L -1 MT -2 mackaib Ila ML e 2
HUE
OHeprusl, paboTa, KOJIUYECTBO TEILIO- L2MT -2 JOKOYITh JIx MZ*KF* c?
ThI
MorHocTh L2MT BaTT Bt M2 *xr¥*c S
KonngectBo anexkrpudecTsa TI KYJIOH K c*A
DneKTpuUecKoe HalpsHKEHUE, L2MT 31t BOJIBT B M2 *kr*c P * AL
TIOTEHIUA, AIEKTPOIBIIKYIIASI CHIIA
OneKTpuuecKasi eMKOCTb L2M™T4] dbapan ) M 2*r THcd *A 2
2

DNEeKTpUUECKOe COMPOTUBIICHHE L2MT 3172 oM OMm M2 *rr¥c i *A 2
MarHutHas HHAYKUHS MT 217t Teca T kr*¥*c 2 At

Jljis ycTaHOBIIEHUS MPOU3BOIHOM €IMHUIIBI CIIEIYET:
- BeIOpaTh @B, euHUIBI KOTOPHIX IPUHUMAIOTCS B KAYECTBE OCHOBHBIX;

- YCTAaHOBUTH pa3Mep dTUX CJIMHUII,
-BBIOpaTh OMpeaessiolee ypaBHEHHE, CBS3BIBAIOIIEE BEIHMUMHBI, H3MEPSIEMbIE OCHOBHBIMHU
€AMHUIAMU, C BEJIMYUHOM, 11 KOTOPOM YCTaHaBJIMBAETCs MPOM3BOJHAA equHuua. [lpu sTtom cum-
BOJIBI BCEX BEJIMYMH, BXOJILIUX B ONPENEIAIONIEee YpaBHEHUE, NOJLKHBI pacCMaTpUBAThCS HE KaK
CaMU BEJIUYHHEL, a KaK NX IMEHOBAHHbBIE YHCIOBBIE 3HAUECHNS,
Bce ocHOBHBIE, TPOU3BOIHBIE, KPATHBIE U JOJIbHBIE €AMHUIBI SBIISIFOTCSI CHCTEMHBIMU. BHe-
cucmemuas eounuya - 1o equHuia OB, He BXoAsIIas HU B OJHY U3 MPUHSITHIX CUCTEM €IMHHII.
BnecucrtemHuble enHUIIBI 110 OTHOIIEHUIO K enuHuiaM CU pazgenstoT Ha 4 Bujaa:
- onyckaeMble HapaBHe ¢ eauHuiaMu CH, Hampumep: eIMHUIIBI MacChl - TOHHA; IJIOCKOTO

yria - Tpaayc, MUHyTa, CEKyHJla; o0beMa - IUTp U Jp. HekoTopble BHECUCTEMHbBIE €IHHHMIIBI, J0-
Iyckaemble K IPUMEHEHHIO HapaBHe ¢ enuHuiiamu CU, mpuBeneHs! B Tabm.3.



BHecucremMHble €qUHUIIBI, 10ITyCKaeMble K IPUMEHEHUIO HapaBHe ¢ eauHunamMu CH.

Tabmuma 3
HaumenoBanue Be- Equnaunia
JIMYUHBI HaumenoBanne O6o3naucaue | COOTHOIICHUE C CAMHHU-
et CU
Macca TOHHA T 10°%kr
Bpewms MUHYTa MUH 60 c
qac q 3600 ¢

CYTKH CyT 86400 ¢
Ob6beMm JTUTP hi§ 103 m°
[Tnomanm reKTap ra 104 m?2

- JIOTIyCKaeMble K MPUMEHEHHUIO B CHEIHUaIbHBIX 00JACTSIX, HaMpUMEp: aCTPOHOMHUYECKas €IUHHMIIA,
MapceK, CBETOBOM IO - €MHUIIBI JUIMHBI B ACTPOHOMUU; TUOTITPHS - €IUHUIIA ONITUYECKON CUITBI B OTI-
THKE; DJIEKTPOH-BOJIBT - €IUHHUIIA SHEPTUU B (PU3UKE U T.]I.
- BPEMEHHO JIONyCKaeMble K MPUMEHEeHUIO HapaBHe ¢ eauHuiiamu CU, Hampumep: Mopckas MUJIsi- B
MOPCKOW HaBWUTaIlMU; KapaT - €JUHUIIA MACCHI B IOBEJIMPHOM JIEJI€ U JIp. DTU €AUHUIIBI TOJKHBI U3bI-
MaThCsl U3 YIIOTPEOJICHUS B COOTBETCTBUH C MEKTyHAPOAHBIMH COTJIAIICHUSIMH;
- HU3BATHIE U3 YIOTPEOJICHHS], HAIPUMEP; MIJZTUMETP PTYTHOTO CTOJI0A —€IMHUIIA JTaBJICHHS; JIOIIIA IH-
Has CWJIa - €IMHHIIA MOIITHOCTH U HEKOTOPBIE IPYTHE.

Paznuuarot kpaTubie U qonbHbe enquHulbl OB. Kpamuas eounuya- >to enuuuna OB, B nemnoe yrc-
JI0 pa3 MPEBBIIIANOINIAS CUCTEMHYIO WM BHECHCTEMHYIO eAuHuUIly. Hanmpumep, eauHMIA TTUHHBI - KH-
nometp paBHa 10 M, T.e. kpaTHast MeTpy. JorvHas eounuya - enunnia OB, 3HaueHne KOTOPOH B 11e110€
YHUCJIO pa3 MEHBIIE CUCTEMOM WM BHECHCTEMHOHW eAWHUIBI. Hampumep, equHuIa TTMHB MIJLTAMETP
paBHa 10 M, T.e. saBmsieTcss moybHOMU. [IpucTaBku st 0Opa3oBaHUs KpaTHBIX M JMOJbHBIX exuaun CU
MpUBEICHBI B Ta011.4.

MHOXUTENHN ¥ TPUCTABKH JJI1 00pa30BaHUS JACCATHUYHBIX KPATHBIX U OJIBHBIX €AWHUI] 1 UX HAUMEHOBA-
HUH.

Tabmnma 4.
MHOXHTENb IIpucraBka O06o3HaueHne MHOXHUTENb IIpucraBka O6o3HaueHNE
10*® 9KCa C) 107" hi (53101 d
10 nera IT 102 CaHTH c
10" Tepa T 10°° MUJUTA M
10° rura r 10° MHKPO MK
10° Mmera M 10°° HAHO H
10° KHJIO K 10 ITUKO i}
102 I'eKTO r 107" bemTO [0}
10* ZeKa na 107 aTTo a

CymiecTByeT coOTHOLIEHHE Mexay eauHuuamMu u3mepenuss CH u Haubosiee yacTo BCTpEUarOIIUMUCS
SIMHUIIAMHE JIPYTUX CUCTEM U BHECHCTEMHBIMH (CM. TaOmIuiLy 5)

CooTHOIICHUS MCXKAY €AMHHUIIAMU U3MCPCHUSL. Ta6J'II/II_Ia 5

Ne Emununpr | CooTHomeHne Mexy equHuamu usmepenus CU u

.10 Bennunnbl M3MepeHus | Haubojee 4YacTo BCTPEYAMOIIUMHUCS EAMHHUIIAMU
B CU JPYTUX CHCTEM U BHECUCTEMHBIMHU.

1. Jnnua M Imrm = 10 °m

2. Macca KT IT= 1000 kr




1 =100 kxr

3. | Temneparypa K O=(t°C +273,15)K

4, Bec (cuna H lxr =9,81H

TSYKECTH) laua = 10°H

5. | JlaieHue Ila 16ap = 10°I1a
Im6ap = 100 I1a
Laun /em? = Imk6ap = 0,1 I1a
l1xrc /eM®=1ar=9,81x10*Ta= 735 MM.pT.CT.
1 xre / M2=9,81 Ia
1 mm.Boza.cT. = 9,81 Ila
1 mm.pt.cT. = 133,3 [1a

6. MOoOIIHOCTE Br 1 xrc xM/c¢=9,81 Br
13pr/c=10"Br
Ikkan/u = 1,163BT

7. O0BeM m* 1n=10"m?=1 oqm°

8. [TnoTHOCTB kr/m® lr/m*=1xr/am*=11/cm®=10%kr / m*
1 xre xc?/m*=9,81 kr /m°

9. Pabora, sneprus, JIx 1 krc xm = 9,81 JIx

KOJIMYECTBO TETIJIOTHI 1 5pr = 107" JIx

1 kBT xu=3,6x10° I’k = 4,19 xJIx

3AJIAHUE:

BBIpaSI/ITI) B COOTBCTCTBYIOIIUX €AWHUILIAX 3HAYCHUA CI)I/ISI/I‘—IGCKI/IX BCJIIMYNH (HOBapI/IaHTHOG 3aJaHuC 110

tabmmuie 6).

Iopsinok BbINOJIHEHHSI Pa0OTHI:
1. O3HaKOMHUTHCS C eIUHHUIIAMU (HU3HYECKUX BeIMUMH U UX pazmepHocThio o 'OCT 8.417-2002 umu no

METOIUYECKOMY YKa3aHHIO.

OdopMHUTB 3ar0JI0BOYHYIO YaCTh MPAKTHYECKOW PaOOTHI U BHIIOJHUTH 33JaHHC .
2. TlepeuepTuTh 3aaHUE TIO CBOEMY BapHaHTy (CM. TaOnuIy 5) B popme TadmuIlel. MIcmons3yst TaOIHIlbI
1-4 nanHOTO MOCOOWS, BBIPA3UTh B COOTBETCTBYIONINX CIUHUIIAX 3a/JAHHBIC BETMYHUHBI.

KoHTpoJibHBIE BOIPOCHI:

1 Jlaiite onpeneneHrne METPOJIOTHH.

2. Tlponmomxwure: puznueckasi BEIUYHHA. ..
3HaueHue (PU3NYECKON BETUUHHBL...
eAUHUIA (PU3HYECKON BETUUNHBL. ..

SE L

[Tepeuncnute ocHOBHBIE equHUIIBI MexayHapoiHoi cuctembl CH.
[IpuBeauTe npumepsl pou3BoAHbIX eauHull CHU.

Beipazuts 1M B kM, MM, MM, M.
Beipazuts 1 Mm. pr. cT. B I1a.

BBIPA3UTH B COOTBETCTBYIOIINX EANHUIIAX.

Tab6auma 6
BapuanTsl 3agaHui.
1,7,13, 19 2,8,14, 20 3,9 15,21
3agaHue OTtBeT 3agaHue OTtBeT 3agaHue OTtBeTr

10m MKM 100Mm MM 100cm M
100kr T 100kr I 100kr r
37°C o= 32°C o= 25°C o=

250K °C 450K °C 210K °C




10I1a 0ap 10I1a Mob6ap 10I1a MH/CM
100I1a MM.PT.CT. 100I1a KTc/cM 2 100ITa MM.BOJI.CT.
1000 1000 1000 Kkre/ oM
MM.PT.CT. MOap MM.PT.CT. Ila MM.PT.CT.
10 H KT 10 H JIMH 10 H r
10BT KKaJI/4 10BT apr/c 10BT Krc*m/c
10/1x KKaJ 10/1x kB1*y 10/1x apr
0,1.]1 CM3 0,111 IIM3 O,IJI M3
0,1 m/c M/4 0,1 m/c KM/C 0,1 m/c KM/4
10 A A 10 A KA 10 A MA
100BT MBT 100BT cBTt 100BT nBT
1 xr/wm° Kr/am*® 1 xr /m* r/em® 1 xr/m° /M
BapuaHTbl 3agaHui.

4, 10,16, 22 5,11, 17, 23 6,12,18, 24
3amganue OtBeT 3aganue OtBeT 3agadue OtBeT
1MmMm M 10MKM M 100MM M
10T KT 1001 T 100r KT
48°C = 53°C o= 70 °C =
375K °C 273K °C 300K °C
101Ta aT 10ITa MM.PT.CT. 10ITa MOap
100I1a Krce/m 2 100I1a MK6ap 100I1a IUH/M 2

1000 1000 1000
MM.PT.CT. amH/cM 2 MM.PT.CT. ar MM.PT.CT. KTC/M 2
10 H Ir 10H cr 10 H IUH
1Bt KKaj1/q 1Bt Krc*m/c IBT apr/c
1] KKaJl 1]Ix kB1*g 1]Ix apr
0,01.]'[ CM3 0,0IJ'I HMg 0,0IJ'I M3
0,1 m/c M/MMH 0,1 m/c KM/MUH 0,01 m/c KM/4
0,1 A rA 0,1 A cA 0,1 A MA
1BT MBT IBT cBT 1Bt BT
1xr/m? Kr/mm 1 xkr/m® r/em?® 1 xr/m® mr/ m®

Otsetsl k 3anannto. BBIPASUTH B COOTBETCTBYIOIINX EANHNITAX.

Tabmuma
BapuanTsl 3a1anuil.
1,7,13,19 2,8,14, 20 3,9,1521
3amanue Otser 3anaHue Otser 3amaHue Otser
10m 107 MEM 100m 10° MM 100cMm Im
100xr 0,1t 100kxr 1,0 100kr 10°
37°C © =310,15K 32°C © =305,15K 25°C © =298,15K
250K t=-2315 °C 450K t=176,85 °C 210K t=-6315 °C
1011a 10 " Gap 10I1a 10 ' M6Gap 1011a 10 mum/em’
100I1a 0,75 100I1a 1,02x10° 100I1a 10,2
MM.PT.CT. crc/om 2 MM.BOJI.CT.
1000 0,13x10* 1000 1,333x10° 1000 1,36
MM.]T.CT. M6ap MM.DT.CT. la MM.PT.CT. kre/ oM 2
10 H 1,02kr 10 H 10° aun 10 H 1,02x10°%r
10Bt 8,6 kKan/4 10BT 10° spr/c 10BT 1,02 krc*m/c
10/ 2,4x10° 10k 2.8x10° 10k 10°5pr
KKaJ kBr*u
0,11 100 em’® 0,1n 0,1 am’° 0,1n 0.1x10°u°®




0,1 m/c 360 m/g 0,1 m/c 0,0001xm/c 0,1 m/c 3,6x10° km/u
10 A 10 °rA 10 A 0,01xA 10 A 10 °MA
100BT 10 *MBT 100BT 10 * ¢cBr 100BT 10 @ aBT
1kr/m° 1074KF/)1M3 1 xr/m® 10 “r/em?® 1xr/m° 10 *r/m®
BapuaHTsl 3a1anuil.
4, 10,16, 22 5,11,17, 23 6,12,18, 24
3aganue OtBer 3aganue Otser 3anganue OtBer
1Mm 10%Mm 10MKM 10 °m 100mMm 0,1m
10T 10* kr 10011 10T 100r 0,1 kr
48°C 0 =321,15K 53°C O =326,15K 70 °C O =343,15K
375K t=101,85 °C 273K t=-015 °C 300K t=26,85 °C
10I1a 1,02x10 2ar 10I1a 7,5x10 72 10ITa 0,1 mGap
MM.PT.CT.
100T1a 10,2 kre/m’ 1001Ta 10° MxGap 100T1a 107 mun/m®
1000 1,335x10° 1000 1,36 1000 1,36x10*
MM.PT.CT. n/en 2 MM.PT.CT. ar MM.PT.CT. cre/m 2
10 H 1,02x102 ar 10H 10,2cr 10H 10° nun
1BT 0,86 xkan/a IBr 0,1krc*m/c 1Bt 107 apr/c
1]k 0,24x10° 10k 2,8x10° 1]k 10 " apr
KKas kB1*4
0,01x 10 cm® 0,011 0,01 om° 0,01x 0,1x10 *m*
0,1 m/c 6 M/MHH 0,1 m/c 0,6x10~* 0,01 m/c 0,036 xm/a
KM/MHAH
0,1 A 0.001 rA 0,1 A 10 cA 0,1 A 10 "MA
1Bt 10 ® MBT 1Bt 100 cBt 1Bt 10 nBT
1xr/m° 1073KI‘/IIM3 1 xr/m° 10 3 r/em’ 1xr/m° 10 S mr/ m®

JIABOPATOPHAS PABOTA 1. . _
JOITYCKH ®OPMBI 1 PACIIOJIOKEHUSA ITOBEPXHOCTEU JETAJIEU

Hean padorbl: HayuuThes onpeaensats 1onycku GOpPMBbI U PACTIONOKEHHS TIOBEPXHOCTEH J1eTa-
JIEN.

Teopernyeckunii MaTepuas:

Tounocmw uzeomosnenuss demanu ONPEAETAETCs KaK ee pa3MepaMu, Tak U cobmtoaeHneM (Gpopmbl
U PACIIOJIOKEHHS OT/ACIbHBIX MIOBEPXHOCTEH ITOM AETaNH.

(DopMa MMOBCPXHOCTHU U B3aUMHOC PACIIOJIOKCHHUEC HOBCpXHOCTeﬁ Y U3rOTOBJICHHBIX z[eTaneﬁ

INPAaKTUYICCKHU BCECraa UMCIOT OTJINYHUSA OT TOI'O, UTO OBLIO MpeaAyCMOTPCHO IIpU pa3pa60TI<e KOHCTPYKIIMU
U3ACIINA.

1 OTkJ1I0HeHUus (POPMBI

Omxknonenue ¢hopmuvl — 3TO OTKIOHEHUE (HOPMBI pEATBHOTO AIIEMEHTA ACTall OT HOMUHAIBHOM
(bopMBIL
Homunanvhas ¢popma — uneanbHas HOMHHANBHas OpMa dIIEMEHTa, KOTOpast 33/1aHa YePTEROM.

OTKIIOHEHHE (I)OpMBI OLICHUBACTCA HanOOJIBIIMM OTKJIOHEHHEM OT TOUYCK PCAJIBHOTO 2JICMEHTA 10
MpUJICTAaromero 3JICMEHTA.

OcHOBHBIE OTKIOHEHHUS (bOpMBI YKa3aHbI Ha CXEMC



bGazoasans ock
PeancHas MoeepxHOCTE —

OrmxnoHeHue om Basoseill yunuHdp

yunuHdpuyHocmu EFZ T

OmuToHeHUE oM Mpunesarwwuil LuUIUH3P

coocHocmu EPC e

HomuramsHsl yunuHRop

Pucynoxk 1

Jlomycku pOpMBI B PacIioIOKEHHSI TOBEPXHOCTEH PEeriaMeHTUPYIOTCS CIEAYIONIMMH CTaHapTaMH.

I'OCT 24642-81 . lonycku (OPMBI B PACTIOIOKEHUS TIOBEPXHOCTEH.

I'OCT 24643-81 . OCHOBHBIEC TEPMHUHBI H OTIPEICIICHUSI.

I'OCT 25069-81 . YncnoBsle 3HaU€HUS OTKIOHEHUH (OPMBI M B3aUMHOTO TIOJIOKESHHSI.

T'OCT 2.308-79 . Heyka3zanHble JOIMYCKH GOPMBI M PACIIOIOKEHUS IIOBEPXHOCTEH. YKa3aHHE Ha YepTe-
Kax JOMyCKOB (JOPMBI U PACTIONIOKEHHS TOBEPXHOCTEH.

OTtknoneHus: Gopmbl
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HenIOCKOCTHOCTS, 1.1 Hennockocmnocms (OTKJIIOHEHUE OT MIOCKOCTHOCTH) — HaM-
b 0oJIblIee pacCTOSIHUE OT TOUEK peabHOM MOBEPXHOCTH JI0 IIpUJIerao-

_HAQCKOCTE o
e NIJIO0CKOCTH.

npHIerarias npamMas
‘\\b. .

N

JafaHHas AJNTHHA
-

N\ pearsras
\ /10BepXHOCTH

N

‘\.\ PearsHbIH IMPOPHIE

HernpaAMONHAeAHOCTS.



1.2 Henpamonuneunocms (OTKIOHEHUE OT PSAMOJIMHEMHOCTH) - HAaOOJIbIIEE PACCTOSTHUE OT TOUYEK
pealbHOTO TIPOMUIIS 10 MPUIIETAIOIICH MPSMOA

1.3 Boenymocmu u 8binykiocmeo
= " . DneMeHTapHbIMH (IPOCTEHIIMMHI ) BUIAMU HETIJIOCKOCTHOCTH U
E HENPSIMOJTMHEHHOCTH SIBJISTFOTCSI BOTHYTOCTb U BBIITYKJIOCTb.

BOrHYTOCTbH

il Boznymocmu — OTKIOHEHNE, IPU KOTOPOM yJTaJIEHUE TOUEK
peaIbHOM TIOBEPXHOCTH (ITPO(HIIs) OT MPHUIIETAIONICH TIOCKOCTH
(IpsiMOI) yBEIMUYUBAETCS OT KPAeB K CEpe/IuHe

Buvinyxknocms — OTKIOHEHHE, IPH KOTOPOM YAAJIEHUE TOUYEK
7777/ /77%\\ peanbHOM MOBEpXHOCTH (MPpoduIIsi) OT MPHIIETAIOIIEH TIII0CKOCTH
\/ Beiayraocts  (IPAMOM) yMEHBIIAETCS OT KPAaeB K CEPEJIMHE.

~

1.4 Heyununopuynocmo (OTKJIOHEHHUE OT IUIUHAPUIHO-
IDHIeraouyHif HerHIHHEADHIHOCTE CTH) — HauOOJIbIIIEE PACCTOSIHUE OT TOUEK peaTbHOM MOBEPX-
HHARHAD o HOCTH JIO TPHJICTAFOIIECTO MWINHApa. HemmmHIpUIHOCTh
-~ BKJIFOYAET HEKPYTIIOCTh M OTKJIIOHEHUE OT MPOQHIIS ITPOI0JTh-

cevgenne HOI'O CCUCHMNSI.
4 . .. peanrnros
7] —|-4eraxn

N
. peasbHad NOBEPXHOCTh

1.5 Hekpyanocmo (OTKIIOHEHHE OT OKPYTJIOCTH) — HaH-

g}’z z"’;’;’;g‘f” 0oJIbIIIee PACCTOSIHUAE OT TOYEK PEaTbHOTO MPO(UIIS 10 TIPH-

=S Jeraromiel OKpyKHOCTH. HeKpyriocTs XapakTepusyeT CoBO-
HEKPITIOCTE  KyIHOCTH BCEX OTKJIOHEHHH (POPMBI OIIEPEYHOTO CEUCHHUS

' WINHAPUIECKOH TIIOCKOCTH.

N Y 3
\ peansusiif npogs

1.6 OsanvHocms u ocpanka
OneMEHTapHBIMHA BUJJaMU HEKPYTJIOCTH SIBIISIOTCS OBAJIBHOCTD U OTPaHKa.

Osanvrocms — OTKIIOHEHUE, ITPU KOTOPOM peaibHbIN MpoQUiIb MpecTaBseT coboil oBaoodpas-
HYI0 (DUrypy, HauOONBIINI 1 HAMMEHBIINH TUaMEeTPbl KOTOPOI HAXOAATCS BO B3aUMHO NEPIEHANKYIISAP-

HBIX HaIpPaBJICHUAX. .
TNIpHAeraroljHi II[)O(jUIJIb

\\

Oepanka — OTKIIOHEHUE, IPU
KOTOPOM peasibHBIN POpHIIH
npejcTaBisier co0oif MHOTO-

IpaHHyIo QUrypy.

DEanbHBIH
|\ [IDOGIHTE
\ APOPHIE

OTITOHCHITe TPOGHIR
ITPOOALHOIO CCHPHHA




1.7 Omxnonenue npoguia npoooIbHO20 ceyuerus
OTxitoHeHHE PO QHIIS TPOIOIBHOTO CEUYSHHS MIIMHAPHYECKON MOBEPXHOCTH — HanOoJIbIIee
paccTosiHue OT TOYEK peabHOTO MPOQHIIS 10 COOTBETCTBYIOIIEH CTOPOHBI MPHIIETAIONIETO PO (IS

DneMeHTapHBIMU BUIAaMH OTKJIOHEHHUS TPO(HIIS POIOIBLHOTO CEUSHHS ABIISIOTCS KOHYCO00pas3-
HOCTh, 00YKOOOPa3HOCTh, CEATI000PA3HOCTh, H30THYTOCTD.

. —— 1.8 Konycoobpaznocms — OTKIIOHEHHE, TIPH KOTOPOM 00pa-
E| o
_QE . 3YIOIIUE TPOJOIHHOTO CEYCHHUS MTPSMOJIMHEHHBI, HO HE IMapalieiib-
1 HBI.
i = d“f}l’l‘ - Ll
¢ 1.9 Bouxoobpaznocmes — MPIMOIUHEHHOCTh  00pa3yIOIIUX, TPU KOTO-
. | .Qf pO¥l TMaMeTphl YBEIIMYUBAIOTCS OT KPAeB K CEPEINHE CCUCHMS.

S 1.10 Ceonoobpaznocms — HEMPSIMOIMHEMHOCTh 00pa3yOMIKX, IPU
KOTOPOH IMaMeTPBl yMEHBIIAIOTCS OT KPaeB K CepeINHE CEUCHHUSI.

1.11 H30enymocmob — HEIPSIMOJIMHEHHOCTh T€OMETPUUYECKOTO MECTa
LIEHTPOB MOMNEPEUYHBIX CEYCHU I UIMHIPUYECKON MoBepXHOCTH. KomnmyecTBeH-
M30THYTOCTh OIICHUBAETCS TaK ke, Kak OTKIIOHEHHE MPOo(UIs mpoJaoabHOro ce-
HUSL

OTKJIOHEHHUS PACIOJI0KEHHSI TOBEPXHOCTE

OmxnoneHuss pacnonodiceHusi — 3T0 OTKIIOHEHUE PeallbHOTO PACIIONIOKEHUS AIEMEHTA OT €ro HO-
MUHaJIBHOTO PACIOI0KECHHUS.

OcHOBHBIE OTKJIOHEHHSI PACTIOJIOKEHHS YKa3aHbl Ha CXeMe

OTknoHeHne PAaCIIOJIOKCHHA HOBGpXHOCTCfI

v

v

HemnapamiensHOCTh TII0CKO-
cTel, ocel
HenepnenaukynsapHOCTh
IUIOCKOCTEH, ocei
Hecoocnoctb
Henepeceuenue oceit
HecummeTpuaHOCTH
OTKIIOHEHNE HAKJIOHA TIJI0C-
KOCTH, OCH

A

vaKc




IIprinerarouime Peansrbre
NTOCKOCTH IIOCKOCTH
JSEOORQEIR: T

2.1.1 Henapannenvnocms (OTKJIOHEHHUE OT NAPAJLIICIIBHOCTH)
y N10CKOCMell — Pa3HOCTh HaHOOJIBIIEro M HAUMEHBIIETO PACCTOSTHUN
MEXTy TPUIETAIOIIUMU TIOCKOCTSIMH Ha 3aJJaHHOH TUTOIIAAN WIIH
JUTUHE.

2.2 Henepnenouxynsipnocms (OTKJIOHEHHE OT MEPICHIUKY-
JSIPHOCTH) NI0CKOCMeEl, oceti WINA 0cU U NI0CKOCMU — OTKIIOHEHHUE
yIi1a MEX]y TUIOCKOCTSIMH, OCSIMH WJIH OCBIO U TIOCKO-
CTBIO OT IIPSIMOTO yIJIa (900), BBIPQ)KEHHOE B JIMHEHHBIX
eIUHUIIAX Ha 3aJaHHOU JUIHMHE.

2.3 Hecoocnocmob

2.3.1 Hecoochocmb (OTKIIOHEHHE OT OCHOCTH) OMm-
HocumenvbHo 6a3060U nosepxHocmu — HanboJIbIIIEE pac-
CTOSIHUE MEX/Ty OCBhIO pacCMaTpUBaEeMON TIOBEPXHOCTH U
0CbI0 0a30BOI IOBEPXHOCTH HA BCEW JJIMHE paccMaTpu-
BaeMOH TIOBEPXHOCTH HMJTM PACCTOSIHAE MEXKIY STUMH OCSI-
MU B 33/IaHHOM CEUCHHH.

HenepeceueHue
ocell
6asoBasn 'i T T 24 He—
NOBEPXHOCTb HEeCOOCHOCTb \\. - % nepecequue
oceti (OTKJIOHCHHE OT TIEPECEUCHMS) — h KpaTyaiiiiee
paCCTOHHZIe MEXIy OCSIMH, HOMHUHAIBHO %) P ) f:\J;’; =1 NepeceKaron-
*__TZ_Z_/?_: MHUCS. N ?/;7
. /72 2.5 He-
rd cum- Mempu4yHOCMb
\ (ot- KJIIOHEHHE OT
6azopas CUMMETPHYHOCTH) — HAauOOJIbIIIEEe PACCTOSIHUE MEXKTY TUIOCKOCTBIO
anf:::‘oor;rffn [ 7 cUMMeTpuH (0ChI0 CHMMETPHH) PaCCMAaTPUBAEMOM MTOBEPXHOCTU U
— IUIOCKOCTBIO CUMMETPHUU (OChI0 CUMMETpUN) 0a30BOI TOBEPXHOCTH.
N \: HeCHMMETpHYHOCTS

3 CymmapHble OTK/JI0HeHUs1 (POPMBbI PACIIOJI0KEHHUS U PACIIOJIOKEHUSI TOBEPXHOCTel
B psige cnydaeB HETOYHOCTH U3TOTOBJICHHUS JIeTallell CBA3aHa C CYMMUPOBAHHEM OTKIOHEHUI
(GbOpMBI M PacToIOKEHUS TOBEPXHOCTEH.

CymmapHbie OTKIOHEHUS ()OPMBI U PACTIONOKEHHUS TTOBEPXHOCTEH

OTKIOHEHUS OTKJI0HEHUS
PagnanbHoe Topuesoe HOpMBI 3a- dopMBI 3a-
OncHue OneHne JTAHHOT'O JIAHHOM T10-
npodus BEPXHOCTH




aEE

Pannansroe 6nrernre = A, — A

bazosas _ocs .
3.1 Paouanvroe buenue — pa3HOCTh HAUOOJIBILIETO U HAMMEHBIIETO PACCTOSHUI OT TOUYEK peallb-
HOM MOBEPXHOCTH 10 0a30BOM OCH BpaIlleHUsI B CEUEHUU, IEPIICHIUKYIIPHOM K 3TOM OCH.
PagnanpHOe OueHHe SBISETCS pe3yabTaTOM CMEUICHHUS IEHTPa (IKCIEHTPUCUTETA) pacCMaTpH-
BAEMOI'0 CEUYEHHUsI OTHOCUTENILHO OCH BpaLEeHUsI (IKCUEHTPUCUTET BBI3BIBAET BJBOE OOJIbIIIEE 110 BEINYU-
HE pajiMalibHOe OMEHUE) U HEKPYTJIOCTH.

Toprerve Gresrre Fa &1

|
|
— -

3.2 Topyesoe buenue — pa3HOCTh HAMOOJBIIIETO U HAMMEHBIIIETO pac-

CTOSIHUM OT TOYEK PEAIbHON TOPLIEBOW ITOBEPXHOCTH, PACIIOJIOKEH-

HBIX Ha OKPYKHOCTH 3a/IaHHOTO TUaMeTpa, /10 TNIOCKOCTH, IEPIIEeH 1~

KYJIIpHOM K 0a30BOM OCH BpallleHusl.

\ sarosas ocs TopueB(ze OueHue SBIsSeTCs Pe3yJIbTATOM HETlepIIeH Ky IAp-
LA HOCTH TOPIIEBOM MOBEPXHOCTH K 0230BOI OCU U OTKIOHEHUHN (HOPMBI

TOPpLIa O JUHUU U3MEpPEHUsI.

4 Jlomycku ¢gopMbI H PacnosiozKeHus MOBEPXHOCTENH
OTtkioneHnue (GOPMBI JETAIH U PACIIONIOKEHHUS TOBEPXHOCTEN OIICHUBAIOTCS JIOMTyCKaMHU.
4.1 lonyck ¢popmer — HanboJIbIIIee TOMYCTUMOE 3HAYEHNE OTKIOHEHHS ()OPMBL.
moJIe JoImycKa popMsI
Otkionenue GopMbl HE JOJHKHO MPEBBIIATH JOMYCK pa3Mepa.
[Tone nomycka ¢popMbl — 001aCTh B TPOCTPAHCTBE WIIM HA TJIOCKOCTH, BHYTPU KOTOPOM JTOJKHBI
HAaxOJIUTHCS BCE TOUKH PACCMAaTPUBAEMOIO JIEMEHTA.

4.2 Jlonyck pacnonoxcenus — nogepxsocmet

TI0JIe IOIYCK 5 DACIIOJIOXKEHUS IT0-
BepxHOCcTH b

nosepxuocms b

.

w

- ———r IEpIIeHJHKYIAPHOCTD

He-

.L./.L/.L/l /.17_]

KOHYCO06DAITOCT
——————— e i N

Lonyck pacnonoorcenus — npeaell, OorpaHUYUBAIOLINI 10TyC-
THMOE€ 3HaUYEHUE OTKJIOHEHUS PACIIOJIOKEHUS IOBEPXHOCTEN.




[Tone nomycka pacmoioKeHus — 00JIaCTh B TPOCTPAHCTBE WIIH 33aJAHHOU TJI0CKOCTH, BHYTPH KO-
TOPOH JTOJKEH HAXOIUTHCS MPUJIETAIOIINN JIEMEHT WU OCh, IICHTP, TNIOCKOCTh CUMMETPUH B TIpe/Iesiax
HOPMHUPYEMOTO y4acTKa.

4.3 Obo3nauenue 0onyckos hopmul u pacnonOHCeHUs.

Jlormycku OpMBI M PaCTIOIOKEHHS IOBEPXHOCTEH 0003HAYAOTCS HA YepTekaX 3HAKAMH, TTPHUBe-
IEHHBIMHU B Ta0OIuIEe

['pynna gomycka Bua nomycka 3Hak
Jlomyck NpsAMOJIMHEWHOCTH

JlomyCK MI0CKOCTHOCTH
Joryck GpopMbI Jormyck Kpyriaoctu
Jonyck HHIMHAPUYHOCTH

Jomyck npoduist mpeaeabHOro CeUeHUs
Jlomyck mapannenbHOCTH

Jlonyck nepreHImKyIsspHOCTH
Jomnyck HakiIoHa

Homyck pacriono-  J[omyck COOCHOCTH
HKEHUS
Jlonyck CHMMETPUYHOCTH

[To3unMOHHBIN TOMYCK
Honyck nepeceuenus oceit

Jlomyck paauaibHOTO OMEHUS

Jlomyck TOpI1ieBOro OueHus

Jlomyck OMeHus B 33IaHHOM HarpaBJie-
HUH

CymMapHBIii 710- Jlommyck mOJHOTO paAuaIbHOTO OUEHUS

Iycx JIoITyCK TIOJTHOTO TOPIIEBOTO OMEHHSI
(opmst 1 pacrio- Jomyck GpopMbl 3a1aHHOTO TTPOUITS
JIOXKCHHS

Jomyck ¢popMbl 3aJaHHOM TOBEPXHOCTH

D \x @O Mg o)

5 Bba3bl

J1J1s1 OLIEHKH TOYHOCTHU PACIIOJIOKCHHUS TIOBEPXHOCTH Ha3HAYAIOT 0a3bl.

baza — 310 >neMeHT ieTanu, onpeAeSIoNIni OHY U3 TUIOCKOCTEH U Ocel CUCTEMBbl KOOPAMHAT,
M0 OTHOIIEHHUIO K KOTOPOM 3a/1a€TCsl IOMYCK PACTIONOKEHUS WA OTPEAENeTCs OTKIOHEHHE PACTIONOXK e-
HUSL.

bazoBas moBepXHOCTh Ha YepTexke 0003HaAYaETCs
CUMBOJIOM «  » - paBHOCTOp01¥M 3alITPUXOBAHHBIM
YTOJIBHUKOM, OCHOBaHHE KOTOPOTO JISKUT Ha 6a30BOI MO-
BEPXHOCTH, a OyKBEeHHOE 0003HaueHue 6a3bl (A) mpocras-
JSIOT B paMKe B BUJIEC KBajpaTa.




JlanHble 0 fonyckax (JOpMbl U pacloJIOKEHUs IOBEPXHOCTEHN YKa3bIBalOT HA YEPTEXKAX B IPSIMO-
YTOJIbHOM paMKe, Pa3fesICcHHON Ha JABE WIM TPU YacTH.

B niepBoii rpade paMKku CTaBsIT 3HAK AOMYCKa, BO BTOPOW — YHCIIOBOE 3HAYCHHE JOIMYCKA B MHJI-
JMMETpax, B TpeThel — OyKBEeHHOE 0003HaUeHHe 0a3bl — IOBEPXHOCTH, C KOTOPOH CBSA3aH JOIYCK PacIo-
JIOKEHUSL.

T //]01| A

Ecnu yucnoBeie 3HaueHUs A0nycka (GOpMBbI U PacToNoKEeHHsI MOBEPXHOCTEN, YKa3aHHbBIE B PAMKE,
OTHOCSTCS] KO BCEH JUIMHE MOBEPXHOCTH, TO MPUMEHSIOT 0003HaYeHHE, TOKa3aHHOE Ha PUCYHKE

0,1

Ecnu gomyck oTHOCHUTCS K JTF0OOMY y4acTKy MMOBEPXHOCTH 33IaHHOM JUTMHBI (MM TUIOIIA N ), TO
3aJIaHHYIO JUTHHY (WM TUTOIA/h) YKa3bIBAIOT PAOM C IOTYCKOM M OTJAJISIFOT OT HETO HAKJIOHHOMW JIMH H-
ei, KOTOopast He JJOJDKHA KacaThCsl PaMKH.

Ilpumep

Hmnaa — 100 mm,

mwromans — 20 x 100 MM

E 0,1/20x100

Korna omyck OTHOCUTCS K y4acTKy, pacloiloKeHHOMY B OIIPEJEICHHOM MECTE 3JIEMEHTa, 3TOT
y4acToK 0003HAUYar0T ITPUXITYHKTUPHOMN JIMHUEH 1 OTpaHUYMBAIOT pa3MepamH.

y4acTOK, KOTOPOMY
OTHOCHUTCS JIOIYCK




IIpakTHYecKasi 4acTh

3agaua 1

Hcxoanbie 1aHHbIE
Bapuanm 1

Ha HapyXHO# MOBEPXHOCTH JETAIH 33JaHbl IOMYCKH (HOPMBI, 0003HAYECHHBIEC YCIOBHBIM 3HAKOM
no I'OCT 24642-81 . OxoHyaTenbHyI0 00pabOTKy ITOH MOBEPXHOCTH MPEAIIOIAraeTCsl BBINOJIHUTD
nuM(OBaHNUEM Ha TUIOCKONUTU(OBATILHOM CTaHKe MoJenu 3A722 ¢ mpsiMOYTrOJIbHBIM CTOJIOM.

710,02 A
o | 0,02

~

Tpedyercsa

— YCTaHOBUTH HAMMCHOBAHUEC N COACPIKAHUC YCIIOBHOTO 0003HaYCHHS YKa3aHHOTI'O OTKIIOHCHUA

— YCTaHOBHTH BO3MOXHOCTb BBIJIEP:KaTh TpeOOBAaHUE TOYHOCTH (POPMBI STON MOBEPXHOCTH IPU
npeayiaraeMoi oopaboTke

Bapuanm 2

Ha BHyTpeHHE#H TOBEPXHOCTH JETATHU 33aJIaHbI IOMYyCKH (OPMBI, 0003HAYECHHBIE YCIOBHBIM 3HAKOM
o 'OCT 24642-81 . OxoH4aTenbHyI0 00paOOTKY 3TOM MOBEPXHOCTH MPEAINOIIATaeTCs BHIMIOIHUTh
nutrdoBaHUEM Ha Kpyriaonu@oBabHOM cTaHke Mosienu 3Y 10A

pI1g

| 4,05

Tpedyercsa

— YCTaHOBUTb HAUMCHOBAHUC U COACPIKAHUC YCIIOBHOT'O 0003HaYEHHST YKa3aHHOT'O OTKIIOHCHUSA

— YCTaHOBWTbH BO3MOXHOCTh BBIICPKATh TPEOOBAHHE TOUHOCTH (DOPMBI ATOM MOBEPXHOCTH MPU
npeayiaraeMoi oopaboTke

3amaua 2
HcxoaHble JaHHBIE

Ha scku3e 0003HaUYE€HO TEXHUYCCKHUE Tpe6OBaHI/Ie K TOUYHOCTHU B3aUMHOI'O PACIIOJIOKCHUS 110~
BCPXHOCTH ACTAIN

Tpebyercsa

M310xuTh HaUMEHOBAHUE U COZACPIKAHNUEC TCXHUYCCKOTO Tpe60BaHI/I}I;

Bapuanm 1



Bapuanm 2

MEAL

IIpumep 3anaum 1

Ha HepyxHOI MOBEPXHOCTH Bajia 3aJiaH JOMyCcK (hopMbl, 0003HAYECHHBIN YCIIOBHBIM 3HAKOM TIO
T'OCT 24642-81 . OxoHUaTENBHYIO 00padOTKY ATOH MOBEPXHOCTH MPEAOIOraeTCs BHITIOIHUTD IIITH(O-
BaHUEM Ha KpyrionumpoBaTbHOM cTanke mojenu 3E-12

Tpeoyercs:
- YCTaHOBUTh HAMMEHOBAHUE U COJIEPKAHHUE YCIOBHOTO 0003HAUEHMsI yKa3aHHOTO OTKJIOHEHMS,;

- YCTaHOBHUTH BO3MOHOCTbH BBIJIEP)KATh TPEOOBAHNUE TOYHOCTH (POPMBI 3TOM MOBEPXHOCTH TIPH
npeayiaraeMoi o0paboTke

olaor

@70

Pemenue

[To mpeacTraBneHHOMY 3CKU3Y TOYHOCTH (DOPMBI IMIHHAPHUYECKON TTOBEPXHOCTH BBIpaXKaeTcs J0-
nyckoM kpyriocty u coctaBister 10 Mkm CornacHo ~ 'OCT 24643-81 3TOT 10ITyCK COOTBETCTBYET 6-i
cTenenu TouHOCTH (popmbl. [log TepmuHOM «/lomycK KpyriocTu» MOHUMAIOT HAUOOMbIIIEe TOMYCTUMOE
3HA4YE€HHE OTKJIIOHEHHUS OT KPYIJIOCTH.

Ha kpyrmonumdoBanbHOM cTaHke Mojieau 3E-12 MOKHO TPOM3BOIUTH 00pabOTKY 3ar0OTOBOK C
HauOOIBIIUM JuamMeTpoM 10 120mM u mmuaHOK 450MM. CrieroBaTenbHO, OH MPUTOJIEH AT 00paboTKH
JTaHHOU 3aroTOBKU. OTKIOHEHHUE OT KPYIIIOCTH IIpy 00paboTKe HA 3TOM CTaHKE COCTABIAET 2,6 MKM.

OCHOBHBIE TEXHO- Monens cranka

JIOTMYECKHE Mapa- 33;/ 11(?]‘; 3A110B 3VI2A 3E-12 3V131 3V142 3V153
METPEI CTaHKa 3V 10CH* 3V12B* 3V131B* | 3V142B* | 3V155%*

Haubonpimme pas-
Mepbl 00pabaTh-




BaeMoOM JeTaiu,
MM:
JTaMeTp
100 140 200 120 280 400 560
JUTMHA 160 200 500 450 700 1000 1400
2800"
OTKIIOHCHUS, MKM:
OT LIWJIUHPUYHO- 1,2 1,2 1,2 - - -
cTH 2* 3 3*
OT KPYIJIOCTH 0,4 1 0,6 0,6 - - -
0,6 1,0°
03"
OT IJIOCKOCTHOCTHU 3 5 5 - - - -
TOPLOBOM MTOBEPX- 4
HOCTH 2"

Ha ocHoBanuu M3510)KEHHOTO JIeJIaeéM 3aKII0YEHUE O BO3MOKHOCTH BBITIOJIHATH 00padOTKY € 3a-
JTAHHOU TOYHOCTEIO

Ipumep 3axaum 2

Ha scku3e 0003HauE€HO TEXHUYECKHE Tpe60BaHI/Ie K TOYHOCTHU B3aUMHOI'0 PaCIIOJIOKCHUSA I10-
BEPXHOCTH JACTATIU

Tpedyercs
W310XUTH HANMEHOBAHNE U COZICPIKAHNUE TEXHUYCCKOT'O Tpe6OBaHI/I$I;

#\02/i50x150 | A 7102 /isori50} A |
3 ¥ .

A ¥
| A

Pemnenne
Y CII0BHBIM 3HAKOM Ha pabodeM yepTexe MoKa3aH JOMYCK NapauieIbHOCTH BEpXHEH IIIOCKOCTH

OTHOCHTEIBHO HMKHEHN IIJIOCKOCTH, 0003HaYEeHHON A
Ilon JAOITYCKOM IapaJlICJIbHOCTH ITIOHUMAIOT HauOoJIbIIIEE AOIIYCTUMOC 3HAYCHUC OTKJIIOHCHUA OT

napajuieIbHOCTH.
B nannowm cnyyae gomyck paseH 0,2 mm Ha miomaau 150 150 mm

BbINOJHUTH NPOBEPOYHBIN TECT, 3ANOJIHUB TA0JIUILY

1 2 3 4 5 6 7 8 9 10

IIpoBepka ycBoeHust
Kaxp1ii BOpoC MMEET OJIMH WA HECKOJIBKO NTPaBUIIBHBIX OTBETOB.

Bribepure npaBuibHBIE.

1 K orkioHeHHsAM (pOPMBI OTHOCSITCH:
a) HenpsimosinHenHOCTS;
0) HenepHeH UKYISIPHOCTD;



B) HecoocHocTb.

2 Ha pucyHke n3o0pakeHo:
a) HaJTM4Yre OBAJIbHOCTH;

0) Hanmuune 60YKO0OPa3HOCTH;
B) HAJIMYHUE CEIIIO0OPA3HOCTH.

3 UYTo OTHOCHTCS K OTKJIOHEHHSIM PacloJI0KeHHUsI TOBEPXHOCTe?
a) HeunnuuapuaHOCTH;

0) HemapamienbHOCTS;

B) OTKJIOHEHHE HAKJIOHA.

4 CyMmmapHble OTKJIOHeHUsI (POPMBI M PACIIOJI0KEHUS TOBEPXHOCTell 3TO:
a) TopreBoe OueHmue;

0) paguaibHOE OMeHue;

B) OTKJIOHEHHE (POPMBI 33 JaHHOTO MPOQUIIS.

5 ba3a npeacrasiaser co6oii

a) OCh, 110 OTHOIIIEHHUIO K KOTOPOIl OIpeieNsieTcs OTKIOHEHNE PacloI0KEHNUS;
0) oCbh cUCTEMBI KOOPIUHAT;

B) J1100ast MOBEPXHOCTD JIETAIIH.

6 KaxuMm 3HaKoM 0003Ha4YaeTCs1 HA YepTexke 0a30Basi MOBEPXHOCTH?

7 Kak o0o3Ha4yaeTcs Ha YyepTeske AONMYCK HUJIMHAPUYHOCTH?
YO

0) —
B)

8 PacumudpyiiTe ycji0BHOEe 0003HAYECHHE HA YePTexe
a) IOTMYCK IJIOCKOCTU OTHOCUTEIHHO

noBepxHoctu A paseH 0,02 mm; 1 1| 0,02
0) IOMyCK MepreHANKYIIPHOCTH '

noBepxHoctu A paseH 0,02 mm;
B) JIOIMYCK MEPHEHAUKYISIPHOCTH
MMOBEPXHOCTHU OTHOCHUTEIIBHO TOBEPXHOCTH A.
9 Yto 03Ha4aeT 3TOT 3HAK?

/ /02050100 A

a) [TnockoctHocTh 0,2 MM Ha oA S0x100 MM2;
6) xpyraocts 0,2 MM nipu tuamerpe 50 mm u giuHe 100 MMm;
B) JI0TYCK (pOPMBI 33JaHHON TOBEPXHOCTH.

10 Ymuciaosoe 3HAYCHHE JONYCKA, YKa3aHHOE B PAMKe, OTHOCHTCS

— 02



a) KO BCEW JJIMHE IOBEPXHOCTH;
0) K y4acTKy MOBEPXHOCTH, 0003HAUCHHOMY IITPUXITYHKTHPHOU JTHHUEH;
B) K Y4aCTKY, PacIloJIOKEHHOMY OT Hadajia Ji0 CepeIMHbl TOBEPXHOCTH.

JIABOPATOPHASA PABOTA 2.
W3MEPEHUE JIETAJIEN C UCTTIOJIb30BAHUEM PA3JIMYHBIX U3MEPUTEJIBHBIX
NHCTPYMEHTOB
Lenb paboTel: U3yuuTh KOHIIEBBIE MEPHI JUTMHBI K HAYYUTHCS U3MEPATH JIMHEHHBIE pa3Mephl.

Martepuainsl AJis1 BBIIOJIHEHUS paOOThI:
- LITaHTE€HIUPKYIIH;

- IUTaHTeHIITyOUHOMEPHI;

- IUTaHre€HpeWCcMachl;

- MHUKpPOMETpBHI;

- Habop neraneil.

Onucanue npakTu4yeckoii padoTsbl:
OO0mue TeopeTnyecKue CBeICHUS.

Haubonpmiee pacpocTpaHeHre MOMYyUUIN TIPSMbIE U a0COIOTHBIE M3MepeHus. [Ipu mpsMbIx u3me-
PEHUSAX UCKOMOE 3HAYCHUE HAXOJSAT HETOCPEACTBEHHO M3 ONBITHBIX JAHHBIX. Pasmep m3nenus ompene-
JISIOT 0 TIOKa3aHUSAM H3MEPUTEIBHOTO MPHOOpa, HAIpUMEp MO MOKA3aHUSAM INTAHTCHIUPKYISI U T. 11
N3mepenune, OCHOBaHHOE Ha TPSMBIX HW3MEPEHUSIX OHOUM WIIM HECKOJIBKUX OCHOBHBIX BEIMYUH U (WJIH)
WCTIOJIb30BaHUH 3HAYCHUH (PU3MUECKIX KOHCTAHT, HA3bIBACTCS aOCOFOTHBIM.

WHorna TpyaHO WM JaXe HEBO3MOXKHO OCYIIECTBUTH NpPSIMble M3MEPEHHUs, HallpUMeEp AuameTpa
TpybomnpoBoaa. Toraa npuberaroT K KOCBEHHBIM U3MEPEHUSM, ITPU KOTOPHIX HCKOMOE 3HAUYEHUE HAXOMIST
Ha OCHOBAaHMH, 3aBUCHUMOCTH MEXJIy 3TON BEITMYMHON M BEIMYMHAMH, MOJIBEPTa€MbIMU MPSMBIM H3Me-
penusm. [Ipu usmepenun avamerpa TpyOOmpoBOAa ¢ MOMOIIbIO PYJETKH M3MepstoT He auamerp D, a
ey L 1o HapyxHOM okpykHOCTH TpyORl: D = L/m, rme m =3,14.

BriOpanHoe cpencTBo m3MepeHui, ero KOHCTPYKIUS, OMPEeNeIseT U METOl u3MepeHuil. Meton u3-
MEPEHH - COBOKYIMHOCTh MPUEMOB MCIOJIb30BaHUS IPUHIUIIOB U CpeACcTB u3Mepenuid. [loa npununom
M3MEpeHUl NMOHUMAIOT (PU3UUECKOE SBIIEHUE WJIM COBOKYMHOCTh (PM3NYECKUX SBIICHUH, MOJOKEHHBIX B
OCHOBY U3MEPEHU.

B npou3BoACTBEHHBIX YCIOBUAX Hanbosee MUPOKO MPUMEHSIETCSI METO]I HEMOCPEACTBEHHOM OLIEHKU
U 3HAYUTENILHO PeXe — METO]l CpaBHEHUs ¢ Mepoil. [Ipu MeTose HEMOCPEeICTBEHHOMN OLIEHKH 3HAYCHHE
U3MepsAEeMOil BEIMUUHBI IOJYyYat0T HEMOCPEACTBEHHO M0 OTCUETHOMY YCTPOMCTBY U3MEPUTEIBHOTO MPHU-
0opa mpsMOro AeiCTBUS, HAIPUMEp IITAaHTCHIUPKYJIS, MUKPOMETPa, MUKPOMETPHUECKOTO HYyTpoMepa U
T. 1. [Ipu MeTone cpaBHEHUSI C MEPO M3MEPSEMYIO BEIMYMHY CPABHUBAIOT C BEIMUYMHOM, BOCIIPOU3BO-
IUMOM Mepoi. Mepa - cpecTBO M3MEPEHH, peaqHa3HaYeHHOe JJIsi BOCIIPOM3BEIeHUS (PU3NUECKO Be-
JUYMHBI 33/IaHHOTO pa3Mepa. Pa3nnyaroT miockomnapaiienbHble KOHIEBbIE MEPbl M LITPUXOBBIE MEpHI.
[lepBbie Mephl B IIEXOBBIX YCIOBHSIX HA3bIBAIOT, IJIMTKAMU, TaK KaK OHU BBITIOJHSIOTCS B BUJE MPSIMO-
YrOJIbHOTO Mapaiene-numneaa ¢ IByMs 3epKalbHO MJIOCKUMH B3aMMHO MapalieIbHBIMUA U3MEPUTEIbHbI-
MU MOBEPXHOCTA-MU. 3a JATUHY KOHIIEBOM Mephl AIUHBI MPUHSATA UIMHA NEPICHIUKYISApa, OMYyIIEHHOTO
W3 TaHHOW TOYKHU U3MEPUTETHLHON MOBEPXHOCTH KOHLIEBOM MEphl Ha MPOTUBOTOJIOKHYIO U3MEPUTENBHYIO
moBepxHOCTh. KoHIIEBBIE MephI MOCTABISAIOT B Habopax miectu kiaccoB TouHoctu: 00; 01; 0; [; 2 u 3. K
LITPUXOBBIM MEpPaM OTHOCAT METAJUIMUECKHUE PYJIETKU U JIUHEWKH, a TaK)Ke HIKAJIbl INHEUHBIX pa3MEpOB.

Pa3HOBUAHOCTSIME METOJa CpaBHEHHsS] C MEpOW SBISIOTCS: AUQQEpeHIInanbHbIi METOl U METOJ
coBnaseHuid. O6a 3TU MeTO/1a UCTIOIB3YIOT MPHU MPOBEACHUH U3MEPEHHUI BHICOKON TOYHOCTH C TIOMOIIIBIO
JOCTaTOYHO CIIOKHBIX U JIOPOTOCTOSIIIUX H3MEPHUTEIBHBIX MPHOOPOB, XapaKTepPU3yeMbIX MallbIMH OC-
HOBHBIMU MOTPEUTHOCTSIMHU.

[Tpu quddepeHnnaabHOM METOJIe Ha U3MEPUTENbHBIN TPUOOP BO3AEUCTBYET Pa3HOCTh U3MEPIEMOit
BEJIMYMHBI U U3BECTHOM BEIMYMHBI, BOCIPOU3BOAUMON Mepoi. Tak, 1uaMerp OTBEPCTHS U3MEPSIIOT UH-
JTUKAaTOPHBIM HYTPOMEPOM, MPEABAPUTEILHO HACTPOEHHBIM HA pa3Mep C MOMONIbI0 KOHLIEBBIX Mep IJIH-
HBI I KATHOPOBAaHHBIX KoJell. Hapy:KHbIe pasMephbl U3MEPSIOT PhIUaXHBIMU CKOOAMHU.



IIpu MeToe COBIIAIEHUN ONPEACIIAIOT PA3HOCTh MEKy U3MEPSAEMOU BEJIMYMHON U BEJIMYUHOMN BOC-
IIPOM3BOIMMOM MEPOI1, UCII0Nb3Yys COBIAJCHUE OTMETOK IIKajl (MPU JMHEWHBIX U3MEPEHUSAX) WU TIEPHO-
JTMYECKUX CUTHAJIOB (IIPH MOBEPKE MPUOOPOB BPEMEHH ).

I TanreHnpudopsl (IUTAHTEHUMPKYIH, IITAaHICHIJYOMHOMEPBl M IITAaHT€HpeMcMachl) OTHOCSIT K
HaMMEHee TOYHBIM, IPOCTHIM U JCUIEBBIM U3MEPHUTENbHBIM IpubopaM. OCHOBHBIMH JAETAJISIMU IITAHT€H-
puOOPOB SABJISIOTCS METaJUTMUECKas InHelka | (puc. 2, a; mkanxa ¢ MHTePBAJIOM JeieHusl | MM) U CBO-
007HO TepeMeIaloIasics Mo IITAaHIe paMKa 2, HA CKOCE KOTOPOH (HAampOTHB MMJUIMMETPOBOM IIKAJIbI)
HaHECeHa BCIOMOraTelibHas ILKaja — HoHuyc. HoHuyc ciayXuT [uid oTcuera JpOOHBIX A0JEH MUIIU-
Metpa. llltanreHnpubopsl BRIMTYCKAOT ¢ oTcueToM 1o HoHuycy 0,1 (puc. 2, 6) u 0,05 mm (puc. 2, B). [lpu
M3MEpPEHUH pa3Mepa OTCUMTHIBAIOT CHavyajla 1eJI0€ YMCII0 MUJUIMMETPOB 10 IIKajle ITaHTu (OmKaiee
K HYJIEBON OTMETKE HOHMYCHOM LIKajibl) U K HEMY NpUOaBJISAIOT IPOOHOE YUCIO0 MUJUIUMETPA, OTCUUTHI-
BAaeMoO€ 10 IIKaJe HOHUYCA, IOJyYEHHOE YMHOXKEHHEM ILIEHbI JEJICHUS HOHUYCA Ha MOPSIKOBBI HOMEp
LITPHUXa HOHUYCHOM IIKaJIbl, COBIABIIETO CO IITPUXOM IIKAJIbl IITAHTH.

Hekortopble TUIBI IITAaHTEHNIPUOOPOB CHA0XKEHBI MUKPOMETPUYECKOM M0/1a4eil, COCTOSIIEN U3 paM-
ki 3 (cM, puc. 2, a), B BbIpe3e KOTOpOi MoMelleHa raiika 4, HaBepHyTasi Ha MUKPOMETpUYeC-KUi BUHT,
3aKpeTUIeHHBIH B HI)KHEH 4acTh pamku 2. MuUKpoMeTprudecKas 1mojjada MoBBIIIAeT TOYHOCTh U3MEPEHHS
pa3MepoB.

[Ipu u3mepeHnn HapyXKHbBIX pa3MepoB M3MepsieMoe u3jienre | OXBaThIBalOT I'yOKaMU IITAHT€HLUP-
Kynd (puc. 2, r), IpWKUMas HENOJIBUKHYIO TYOKY MpuOopa K OJIHOM M3 MOBEPXHOCTEN M3/eNns, HallpH-
Mep Baja, a BTOPYIO I'yOKy ¢ paMKOW ¥ HOHHMYCOM MPUOJIMKAIOT K MPOTUBO-TI0JIOKHOHN (BTOPOIi) MOBEpX-
HOCTH HU3[eNns, o0ecrieunBas HOPMAJIbHYIO CHUJIy M3MepeHUs. 3aCTOMOPUB PAMKY 2 BHHTOM, CHHUMAIOT
MOKa3aHus Mo mkaigaMm npudopa. [Ipu HaIUyuK MUKpONOAAayu CTOMOPAT pamMKy 3, a BpallleHueM raiku 4
MOABOJAT paMKy 2 70 CONPUKOCHOBEHHMSI C MOBEPXHOCTHIO M3zenus. [Ipu oTcuere nmokasanuii u onpene-
JICHUS Pe3yJIbTaTOB U3MEPEHUsI BHYTPEHHUX pa3MepoB (puc. 2, 1) He0OX0MMO K IMOKa3aHUSM 10 IIKaIam
IITAaHT€HIUPKYJISl TPUOABIATH TOJIUMHY I'yOOK, MapKUPOBAHHYIO Ha HUX, €CIIM U3MEpPEHUE MPOBOAUIOCH
mranreH-mupkyaemM LIT-TT v HIT-111. Ha puc. 2a samapkupoBaHa ToJIuHa ryook, paBHast 10 mwm.
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Puc.2. llITaHreHnpuO0opbl MUKpOMETpUYECKHE TTPUOOPHI:
a- mwraareHuupkynb tTuna HII-11; 6 u B - [lIkans! mranreHnpuOOpoB ¢ 0TCYETOM 10 HOHUYCY cooTBeTcTBeHHO 0,1 1 0,05 mMm;
T U [ - IPUMEPbI U3MEPEHHUS [ITaHI€HIUPKYJIEM Hapy>)KHOTO U BHYTPEHHET0 Pa3MepoB; € - IPUMEpP U3MEPEHUS BBICOTHI yCTYIa
LITAHT€HITTyOUHOMEPOM; X -TIPUMEpP  Pa3METKU [eTald IITaHreHpeiicMacoM; 3 - ITaJKUi MUKPOMETP; M M K - OTCUETHBIE
LIKaJIbl MUKPOMETPUYECKHUX IPHOOPOB; 11 - IPUMEp M3MEPEHHsI MUKPOMETPOM AMaMeTpa Baja; M -IIPUMEp H3MEpEHHs Aua-
MeTpa OTBEPCTHS HYTPOMEPOM; H — HACTOIBHBIN MuKpomerp moa. 19005

HITanreHrnyOnHOMepsl NpeAHA3HAYEHBl A U3MEPEHUs IyOuH Ma30B, OTBEPCTHM, a TAKXKe BBICOT
BBICTYIIOB (puc. 2,¢).

HITanrenpeiicMacel UCMOJIB3YIOT Ul U3MEPEHUS BBICOT, YCTYIIOB M MPOBEEHUS Pa3METOUHBIX paboT
(puc. 2, x).
Muxkpomerpudeckue MpuOOphl, K KOTOPHIM OTHOCAT MHUKPOMETpPBHI Pa3JIMYHbIX THUIIOB U Ha3HAYEHUH,
MHUKPOMETpPUYECKHE INTyOMHOMEPhl U MUKPOMETPUYECKUE HYTPOMEPBI, 00Jiee TOUHbIE, YEM LITAHICHIIPH-
6opbl. IlpuHuun necTBuil 3TUX NPUOOPOB OCHOBAH Ha MPEOOPA30BAHMU: BPALIATEIBHOTO JBHKEHUS
TOYHOI'O MHUKPOMETPUYECKOTo BUHTA 1 (puc. 2, 3), yCTAHOBJICHHOTO BO BHYTPEHHIOIO pe3b0y cTelus 2,
3allpecCOBAHHOTO B CKOOY 3 MUKpPOMETpa, B IOCTYNATENbHOE NTepEMEIICHNE MUKPOBHHTA BJIOJIb OCH BMe-
cre ¢ 6apabaHoM 4 1 MexaHU3MOM TpewoTku 5. [Ipu mare MukpoBuHTa, paBHOM 0,5 MM, IOBOPOT €ro Ha
360° BbI3bIBaeT mepemenieHue BaoJb ocu Ha 0,5 MM. Ha HapyxHOH IMIMHIpUYECKOH MOBEPXHOCTHU
cTebJisi UMeeTCsl IIPO/I0JIbHAS OTCUeTHAsl JIMHUS (JUIsl OTCYeTa JeJIeHUH, HAaHECEHHBIX Ha TOPLIOBOM CKOCE
Oapabana), HaJl ¥ MOJ, KOTOPOIl HaHECEeHbl MUJUIMMETPOBBIE IIKaJbl, cMelleHHble Ha. 0,5 MM. Ha ckoce
Oapabana HaneceHo 50 nenenuii. [loBopoT 6apabaHa ¢ MUKPOBHHTOM Ha OJHO JEJIEHHE OTHOCHTEIHHO
OTCYETHOW JTMHUU Ha cTebJie COOTBETCTBYET UX MEPEMEIICHUI0 B 0ceBOM HampasieHuu Ha 0,01 mm, paB-
HOMY LIeHe JiefieHus proopa.

IIpu oTcuere mokazaHuil (IpU 3aCTONOPEHHOM MHKPOBHHTE C MOMOILBIO YCTPOHCTBA 6) OTCUUTHI-
BAIOT 11€J10€ YKMCII0 MUJUTMMETPOB 110 HIKHEH IIKajie cTebs (HarpuMep 3 MM COIJIaCHO pUC. 2, M) U IpHU-
0aBJISAIOT YMCIIO COTBIX JOJIEH MUIITMMETpa, HarpuMep 23-i mTpux MmKajasl OapabaHa, COBOABIIMI C OT-
CUueTHOM nuHUell Ha crebne, uro cootBercTBYeT 0,23 MM. MTOroBbIil OTCUET pazMepa IO ILIKajiaM
MukpomeTpa coctaBut 3 + 0,23 =3,23 mm. Ecnu npu oTcuete nokazanuii kpait 6apabana neperen 3a je-
JIEHUE IIKajbl, HAHECEHHOW BBIIIE OTCYETHOM JIMHUM, TO K PE3YNbTAaTy, OTCYATAHHOMY I10 OIMCAHHOMN
BbIIlIE METOJMKE, HeoO0xoaumo npubdaButs 0,5 Mm. Hampumep, UWTOroBbIi OTCYET MO puC. 2, K CO-
crasiysteT 3,21 +0,5 =3,71Mm.



Ilepen n3mepeHueM NMPOBEPSIOT HYJIEBYIO YCTAaHOBKY WM HUXKHUH Ipenen usmepenuii. Eciu sra yc-
TaHOBKa «COUTa», TO ee CleayeT BOCCTAaHOBHUTH. J{JIsl YCTAaHOBKM HIDKHETO Ipejenia H3MEpeHU MUKPO-
METpPOB C IpeAeIaMu U3MEpPEHUsI CB. 25 MM NPeayCMOTPEHBI YCTAaHOBOYHbBIE MEpBI (CM. pHcC. 2, 3). [
IIPUBEACHUS B CONPUKOCHOBEHHE H3MEPHUTEIbHBIX NMOBEPXHOCTEH MMKPOMETPA C M3MEPSIEMBIM BajIOM
II0JIb3YIOTCSL TOJIBKO MEXaHU3MOM TpeUloTKH 5, (puc. 2, 1). HopmanbeHas cuina usmepeHus ooecreuynBaeT-
Csl IIPY TPEX-TIATH LIENUKaX TPEIOTKU. Pa3Mepsl AeTanu U3MepSIOT P OCTAaHOBJIEHHOM CTaHKE.

MukpoMeTpuiecKuii HyTpoMep IpeaHa3HauYeH JJI U3MEPEHUs] BHYTPEHHUX Pa3MEpPOB U COCTOMUT U3
MUKpPOMETPUYECKON IOJIOBKH, YJIMHUTENEH U HAKOHEYHHUKA.

JUia u3MepeHust AuaMerpa oTBepcTus (puc. 2, M) MUKPOMETPUUECKUNH HYTPOMEp, BBOJAAT B KOHTPO-
JINpyEMOE OTBEPCTHE, MPHKUMAs €r0 JIEBYIO U3MEPUTEIbHYIO TOBEPXHOCTh JIEBOM PYKOH, a MPaBou py-
KOH, Bparas 6apabaH, BRBIBHHYMBAIOT MUKPOBHHT JI0 COIIPHKOCHOBEHUS €0 C MPOTHUBOJICKAIICH MOBEPX-
HOCTBIO OoTBepcTHs. HyTpoMep mpu 3ToM HEOOXOIUMO clierka NOKauMBaTh JO OIIYILEHHUS JIETKOro Tpe-
HUS TIOBEPXHOCTEN HyTpoMmepa U u3zenus. Haxonat Haubosbliye noka3aHue HyrpoMepa B 1oJiokeHuu |.
Tak xak HyTpoMep HE UMEET LIEHTPUPYIOILEr0 MOCTHUKA, TO CJIEAyeT HaAWTH HauMEHBIINH pa3Mep OTBEp-
CTHSI B TUIOCKOCTH 0ceBoro ceueHus B nojoxxenuu Il. Cnenyer no6uBaThcs coBnageHus NOKa3aHUN HYT-
pomepa B nosoxkeHusix | u Il. Tonpko mocne 3Toro onpenenstoT pa3Mep OTBEPCTUsI MO IIKajaM MHUKPO-
METPHUUYECKOM TOJIOBKH HyTpOMeEpa.

HacTonbublil Mukpomerp Moa. 19005 ¢ mu@poBbIM 371EKTPOHHBIM OTCYETOM (pHUC. 2, H) MpeaHa3Ha-
YeH JUIsl U3MEPEeHHs pa3MepOB MPELU3HOHHBIX JeTaieil. MUKpoMeTp UMeeT pacTpoBbIi IpeoOpazoBaTeb
1 DJIEKTPOHHBIHN OJI0K 2 ¢ BBIXOJOM JUIsl Tepeaydl HUHPOPMAIK B CUCTEMBI yIIpaBJICHHUS.

[ToBbllIEHNE TOYHOCTU CPENICTB U3MEPEHUS IPUBENIO K YCIOXKHEHUIO UX KOHCTPYKIUH, IPUMEHEHUIO
3yOuaThIX M pbIYa)KHO-3yOUaThIX Mepead U UCIOIb30BaHUIO AU PepeHInaTIbHOr0 METO1a U3MEPEHHUSI.

3AJTAHUE:
[IpousBecTu 3amMep BbIIaHHBIX J€Tajlel ITaHreHITPUOOpaMU U MUKPOMETPOM U yKa3aTh TOUYHOCTh U3Me-
peHui.

Iopsinok BbINMOJIHEHHSI PAadOTHI:

1. Ilosy4yuTs 1O ABE AETAIN y MPENoAaBaTEs.

2. Opany aeranb 3aMEpUTh HITAHTEHIPUOOpPaMU, IPYT'yI0O MUKPOMETPOM.
3. Ilepedeptuth TaOnMIy 1 M 3aMOTHAUTH €€.

Tabnuna 1
No Haumenos. | U3meputenbusiii | ToyH. 3amepsemMble TapaMeTpbl
I/ | geranu UHCTPYMEHT u3Mep.
1.
2.

KoHTpoJibHbIE BOIPOCHI:

. UTO 3HAYMT:- U3MEPEHHE JINHEUHBIX Pa3MEpOB?
. UTO M3MepSIOT CIIeIyIOIUMH TPHOOPaMu:

- IUTaHTCHIUPKYJISMU;

- IITaHT€HIITyOMHOMEpaMu;

- HITaHTeHpelcMacaMu;

- MHUKpOMETpamy;

- UHJUKATOpaMH;

- PBIYaXXHBIMHU CKOOAMU;

- WH/MKATOPHBIMU HYTPOMEPAMHU;

- KanuOpamu.

3. Kakue 10ocToMHCTBA M HEAOCTATKU Ka)J10To mpudopa?

N —



