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NeKuia N2l OcHoBwu cTaHAapTU3aLiT

1. NpepmeTt cTaHpapTU3auii
2. Bupgm ctaHaapris
3. Kareropii HOpmaTUBHUX AOKYMEHTIB 3i cTaHAapTU3auii

MpepmeTt craHaapTUsauii

CmaHO0apmusauyia — 0iAanbHiCcMb 3 Memor  O0O0CAHEHHA  OMMUMUAAbHO20 CMYyreHsA
8r1OpPAOKYB8AHHA 'y nesHill 2any3i 3a O00MOMO20K BCMAHOB/EHHA [0/0HEHb 04 3020/1b6HO20
bazamopa308020 BUKOHAHHA BIOHOCHO PeasibHO iCHy4YUX abo nomeHyiliHUX 3a80aHb.

O6'ekm cmaHOapmu3auii — npeomem (Npodykuis, npouyec, nocayza), wo nidasz2ae
cmaHoapmu3auii.

CmaHOapm — HopmamueHuli 0oKymeHm, po3pobsaeHuli, AK npasuso, Ha OCHo8i sidcymHocmi
cynepeyHocmel 3 icmomHux numMaHe binbwocmi 3aUikaeneHuUx cmopiH i 3ameepoxceHuli 8i0nogioHUM
0pP2aHOM, y AKOMY 8CMAHOB/1EeHO 017 3020sbH020 | 6a2amMopa308020 BUKOPUCMAHHA MpPAsUa, 8UMO2U,
3a2anb6HIi npuHyunu abo xapaKkmepucmuku wo00 pi3HUx eudis dianbHocmi abo ix peynsmamis 05
0ocs2HEeHHA onNMUMOAsbHO20 CMyneHsA 8MoPAOKY8AHHA Y NeesHil 2anysi.

be3s cTaHAapTiB cy4yacHa NPOMMCAOBICTb € HeMUCIMMOID. PiBeHb pPO3BUTKY CTaHAapTM3auii
XapaKTepusye He nLlie PiBeHb PO3BUTKY MPOMMUCAOBOCTI, ane 1 il EKOHOMIYHI MOKA3HUKMU.

Mi3K Ki/IbKiCTIO CTaHAapPTiB, PO3p06/IEHNX | 3aCTOCOBYBAHUX Yy NEBHIM ranysi, Ta ix KoedilieHTOM KOPUCHOI
Aii icHYe npAMa 3aneXHicTb: binblle cTaHAAPTIB — MeHLe BUTPaTa CUPOBUHM, BTPATU TOLLLO.

[epcrnoKnsctaHgapT YKpaiHM opraHisoBye i KoopguHye poboTy 3i craHgapTtusauii Ta
(YHKUiOHYBAHHA AeprKaBHOI CUCTEMM CTAHAAPTU3aAL,i; BCTAHOBIOE B AEPXKABHUX CTaHAAPTaX 3ara/ibHi
OpraHisauinHoO-TEeXHIYHI npaBuna npoBefeHHA pPob6IT 3i cTaHaapTM3auii, 34iACHIOE iX MixKranysesy
KOOPAMHALIiO, Y TOMY 4YMCAi NAaHYyBaHHA, PO3pO6Ky, BMAAHHA, PO3MOBCIOAMEHHA i 3aCTOCYBAHHA
OEep’KaBHUX CTaHAapTiB; BM3HA4YaE NOPAAOK [AEPrKaBHOI pPeecTpauii HOPMaTUBHUX AOKYMeHTIB i bepe
y4yacTb Yy NpPOBEAEHHI 3axo4iB LWOAO0 MiKHAPOAHOI, perioHanbHOI CTaHAapTM3auii BignoBigHO A0
Mi*KHapoAHUX AO0roBopiB YKpaiHW; opraHi3oBYE HaBYaHHA i npodeciliHy NiaroToBKy ¢axiBuis y ranysi
CTaHAapTM3au,i.

CraH cTaHaapTtm3auii B YKpaiHi BU3HAYAETLCA Hacamnepeq ctaHgaptamu PagaHcbkoro Cotosy.
JepcTaHaapT YKpaiHKM TiZIbKM NOYMHAE CBOIO AiANbHICTb.

Pasom i3 ycima no3snTMBHMMKM 03HaKamu cTaHaapTie CPCP, aki 1 Hagani BUKOPUCTOBYHOTbLCA Y
BUPOBHNLUTBI B YKpaiHi, cnig BiA3HAUMTH, LLO BOHM XapaKTepusyBa/McA NeBHOK obmerkeHicTio. YacTto
CTAHAAPTM KILIAM» Ha NOCTYMNKU BUPOOHUKAM, noserwyroum im 36yT npoayKuii. Tak, y 38'A3Ky 3 TUM, WO
XiMIYHMI CKNag MeTanobpyxTy, AKWIA iLLOB HAa METaNypPriiHi 3aBoAM, KOHTPOIIOBABCA He AyXKe peTesibHO,
Yy CKAagi BYrneueBumx cTanen, WO BWUNAABAAAUCA, MOCTIMHO HaKonuyyBasnacs Bce binblua KifbKicTb
OOMILLOK (rON0BHMM YMHOM, XPOMY, HiKesnto, MonibaeHy B 6pyxT neroBaHux ctanei). Ans Toro wob Taka
CTa/lb OTPMMana A03BiN Ha 36yT, cTaHAAPTU NepiogMUHO nepernagannca Woao AonycTUMOT KinbKocTi
JOMILLOK.

3HayHa KinbKicTb cTaHAapTiB po3pobasanacs sk ctaHgapTm Coto3y EKoHomiuHOT B3aemogonomorm
(Ct CEB). Lle obmexkyBano cdepy 36yTy npoayKLii, BUrOTOBAEHOI 33 UMMM CTaHAapPTaMM, ivLle KpaiHamu
CEB, ycknagHtotoum ii NPOHUKHEHHA Ha CBITOBUI PUHOK.

CTaHOapTM MaloTb NONErWWUTU B33aEMHE MOCTAYaHHA MPOAYKLIi, Y TOMY 4MCAi M CKNagoBuX
YaCTMH MexaHi3MiB i MalWKH, NiABULWLNTY ii AKICHMIA PiBEHb | KOHKYPEHTOCNPOMOXHICTb. TOMY CTaHAaApPTH
Ykpaitn (OCTY) He TiNbKM OPIEHTYIOTbCA Ha MOMAUBOCTI BHYTPIWIHLOrO BUPOBHWUTBA, ane W
Y3roZXyoTbCA 3 BUMOoramm MixKHapoAHOI opraHisauii 3i ctaHgapTm3auii (1SO).



[JeprkaBHa cuctema ctaHgapTmsauii YKkpainm (4CTY) BusHavaeTrbea ACTY 1.0—93, 1.2—93, 1.4—93,
1.5—93. Ui ctaHOoapTM OXONAOTb OCHOBHI MOJIOXKEHHA WOA0 CTaHAapTM3aLii, BiAOMOCTIi CTOCOBHO
CTPYKTYPHU, ODOPMIEHHA Ta 3MICTy CTaHAAPTIB, NOPAAKY PO3POO/SEHHA Ta 3aTBEPAMKEHHA AEpPrKaBHUX
CTaHAAPTIB, CTAHAAPTIB NIAMNPUEMCTB | TEXHIYHUX YMOB.

Buau craHpaprTis

BignosiaHo Ao cneumdikn ob6'ekTa cTaHAapTM3aLii, cKnagy i 3MiCTy BCTAHOBAOBAHWUX A0 HbOrO
BMMOF, O/18 Pi3HMX KATeropih HOPMaTUBHWUX AOKYMEHTIB i3 CTaHAapTM3aLii po3pobnsatoTb CTaHOAPTH
TaKuX BUAIB:
— 3acagHwnyi;
— Ha NpoAayKuito, nocayru;
— Ha npouecw;
— Ha MeToAM KOHTPOo (BMNPOobyBaHb, BUMipIOBaHb, aHanisy).

3acadHuyi cmaHOapmu B8CMAHOBAIOMb 0P2aHI3aUilIHO-MemoOuYHi | 3a2a7bHOMEXHIYHI
gumoau 0718 MnesHoi 2aay3i cmaHOapmu3ayii, @ MAKOX MePMIHU i 8U3HAYEHHSA, 302a7bHOMEXHIYHI
suMo2uU, HOpMu i npasund, wo 3abesnedyyrome YyrnopAOKOBAHICMb, CYMICHICMb, B30EMO38'A30K i
830EMOY3200M(EHICMb PIi3HUX 8UOIB MexHIYHOI ma eupobHuU4oi JdifssbHOCMI ni0 4ac pPo3pobrieHHs,
8UPObHUUMBA, MPAHCIOPMYB8AHHA U ymunizayii  npodyKuyii;  6e3neky npodyKuii, 0XOPOHY
HOBKOAUWHbBO20 MPUpPOOHO20 cepedosuuyd.

CmaHOapmu Ha npodyKuito, nocsay2u 8CMAHOB/AIMb 8UMO2U 00 2pyn 0OHOPIOHOI NPodyKuii
ab0o 00 KOHKpemHoi npodyKuii, nocayau, wo 3abesneyyroms ii 8i0rnos8ioOHiCMb CBOEMY MPU3HAYEHHIO.
CmaHOapmu Ha Npouecu 8CMAHOB/IIMb OCHOBHI 8uMo2u 00 nocnidoeHocmi i memodis (crnocobis,
pexcumie, HOpM) BUKOHOHHA pi3HUX pobim (onepauili) y npouyecax, Wo 8UKOPUCMOBYHOMbLCA 8 PiZHUX
guoax dianeHocmi ma 3abe3neyyrome 8i0rnosioHicme npouecy oo MNPU3HAYeHH!o.

CmaHOapmu Ha mMemoou KOHMpos (sunpobysaHb, 8UMIPHOBAHbL, AQHAAI3Y) B8CMAHOB/IOHMb
nocnidosHicme pobim (onepauiti), cnocobu (npasuna, pexcumu, HOPMU) i mexHiYHi 3acobu ix BUKOHAHHSA
0714 pi3HuUx sudis i 06'ekmis KOHMpPOtO NPOOYKYii, Mpouyecis, nocaye.

KaTeropii HOpmaTUBHUX AOKYMEHTIB 3i cTaHAapTU3aLii

[ep:kaBHa cucTema cTaHgapTusauii nepeabavae, WO Ha Teputopii YKpaiHW AiATUMYTb TaKi
HOPMATUBHI JOKYMEHTU:

MixHapogHuit ctaHgapTt (ISO) — craHgapT, NpuiiHATMIA MiKHapoAHOW oOpraHisauielo 3i
CTaHAapTM3aLii, OXONMKE Pi3HIi CTOPOHW BUPOBHMYOT M EKOHOMIYHOI AiANbHOCTI, Ma€, AK Npasuno,
pekoMeHAaLIMHUI XapaKTep.

MixaepaBHuin cTtaHgapT (KoauwHin TOCT) — cTaHAapT, NPUUHATUIA  KpaiHamu, WO
NPUEAHANNCA A0 Yyroan Npo NpoBeAeHHA y3roaxKeHol NOMITUKKU B raaysi ctaHgapTU3aLii, meTponorii Ta
ceptudikauii. e ctangapt konmwHboro CPCP, ki He BTpaTW/IM CBOET aKTyasibHOCTI abo TepMiH Aii AKMX
NPOAOBXKEHO 3riAHO 3 YyroAoto, NpUiHATO KpaiHammn CHA.

OdepxkaBHuii  ctaHaapT VYKpainm (OCTY) — HauioHanbHWI  CcTaHAApT, 3aTBepAXKeHUuM
JepXcnosxuacTaHaapTom YKpaiHm (y ranysi  6ygisHuutBa —  MiHbygapxiTekTypu  YKpainu),
060B'A3KOBUI ANA BCiX OpraHisauin, Wwo AitoTb Ha TepuTopil YKpaiHu.

Fanysesi ctaHaapTM YKpaiHu (FCTY) — ctaHaapTu, fKi 4iloTb Avlle y NeBHMX, cneumndidyHux
rasyssix MPOMMCI0BOCTI (HaNpUKnag, y ripHM4o-ena00yBHilt MPOMMCIOBOCTI).

CTaHZapT HaAYKOBO-TEXHIYHMX Ta iHWMX ToBapuctd (CTTY) — HOPMATUBHWIA [OKYMEHT, SKUWA €
060B'A3KOBMM A1 BUKOPUCTAHHA J/Mle OpraHisauiasMM TOrO YW  iHWOrO0 HAYKOBO-TEXHIYHOTO
TOBapUCTBA. AK NPaBuIo, po3pobAOETLCA Ha AOCNIAHY abo eKcnepMMeHTaIbHY NPOAYKLO.



TexHiuHi ymoBu YKpaiHu (TYY) — HOPMATMBHI OOKYMEHTU, L0 PEeryaoroTb BiAHOCUHU MiXK
Nnoctaya/sibHUKOM i Cro)KMBayem (3aMOBHMKOM) MNPOAYKLiT, SKWO BiACYTHI Aep)KaBHi 4M ranysesi
CTaHAAPTWU. BOHW YacTO CTBOPHOIOTHLCA Ha XapyoBy NPOAYKLi0 ab0 TOBapu LUMPOKOFO BXHKUTKY.

CraHgaptv nignpvemcts (CTM) — [OOKYMEHTM, fKi peryntoloTb OpraHisauito BMPOBHMLTBA,
TEXHO/IONYHY [AOKYMEHTALjt0, 3BITHICTb, 0QOPMAEHHA FOTOBOI MPOAYKLIl Yy MeXax TOro 4u iHWoro
BUPOBHMLTBA.

lMo3HaueHHA CcTaHAapTy, WO BXOAUTb A0 KOMMAEKCY CTaHAApTIB, CKNAJAETbCA 3 iHAEKCY,
peecTpaLiiHOro Homepa, nepwi LMdpMU 3 KPanKok AKOro BU3HAYalOTb KOMMAEKC CTaHAApPTIB, a undpw,
WO CTOATb MiCNA Kparnku, € HOMepoMm CTaHAApPTy B LbOMY KOMMIEKCI Ta BiJOKPEMIIOKTbLCA A0BrOH0
PUCKOIO Bif, ABOX OCTAHHIX UMdp — POKY 3aTBepArKeHHs, Hanpuknag: FOCT 2.304—81, TOCT 8.523—85.

AK cBigUMTb NpaKTWKa, CTaHAAPTU3aUiA 3abesnedyye nporpec HapoAHOro rocnogapcTBa i
CTabinbHe NigBULLEHHA AKOCTI BCIX BUAIB NPOAYKL,i.

KOHTpONbHI 3anuUTaHHA
1. OxapaKTepusyinTe npeameT CTaHAapTU3aUji.
2. LUWo Take ctaHAapT?
3. AKiicHytoTb KaTeropii cTaHgapTis?



NeKuia Ne2 OCHOBHiI NOHATTA NPO B3AaEMO3aMiHHICTb Ta AKiCTb NPOAYKLLii
1. TMOHATTA NPO B3aEMO3aMIHHICTb.
2. AKicTb npoayKuii.
3. TMMoKas3HuK AKocTi

MOHATTA NPO B3aEMO3aMiHHICTb.

OgHMM i3 OCHOBHMX NPWUHLMMIB, BUKOPUCTOBYBAHWMX KOHCTPYKTOPOM A/A pPO3pobKM #
BMFOTOB/IEHHA BCiX MaLLMH i iXHiX AeTanen, € NPUHLUN B3aEMO3aMIHHOCTI.

B3aemo3amiHHICMIO HA3UBAIOMb 8/1ACMUBICMb He3aneXHO su2omosneHux demaneli, 8y3snis
abo azpezamis MaWwuH, AKA 00380/8€ 8CMAHOBAO8AMU iX Mi0 Yac 36upaHHA abo pemoHmy abo
3amiHoeamu b6e3 byOdb-aKo2o npunacysaHHs 0o00amkogoi 0bpobKu (i 3abesneyysamu npu ysomy ix
HeobxiOHy npaye3damHicme 8i0no8ioHO 00 3a0aHUX MeXHIYHUX YMO8.

Mig He3aneXXHMM BUIOTOBIEHHAM A€eTasielt PO3yMitoTb iX BUTOTOBJIEHHS B Pi3HUI Yac y Pi3HUX
Mmicuax (Lexax, 3aBofax, MiCTax, HaBiTb KpaiHax). I3 npuMKAagammn B3aEMO3aMiHHOCTI MM 3yCTpiyaemocs
noscaKkyac. NaMKOBUI KAOY MA€E HAKAAZATUCA Ha ronoBKy 6o0nTa abo raiky, rBUHT — BKPy4YyBaTUCA B
OTBIp i3 Pi33t0, LLOKO/Ib ENEKTPONAMMOYKM — BKPYYYyBaTMCA B NMATPOH, BU/IKA €/IEKTPOLUHYPA — BXOAMUTH
B LUTENCeNbHY PO3eTKY, Uini arperat (Hanpuknag, ABUryHU aBTOMOGINIB), BUTOTOBAEHI B Pi3HUX MicTaX,
— 36MpaTnCA B EAUHUIN BUPIO Ha KOHBEEPI FOJIOBHOTO 3aBOAY.

B3aemo3amiHHIcTb, TOYHiWe, noTpeba B Hi1, BUHMKAA AyKe fasHo. MNpubnansHo B cepeauHi Xl
CT. y EBpONi CTa€ BiAOMUM AMMHWNI NOPOX i BXKEe Ha noyaTKy XIV cT. 3'ABAAETbCA BOrHenasibHa 36pos.

MoHaa ABicTi POKiB BUKOPMUCTaHHA PYy4HOi BOrHenasnbHOi 36p0i BHOCUAW HE3HauHi 3MiHW B i
KOHCTPYKLLiIO, NOKpaLLyBasoca 3anaseHHA Haboto, i BXKe A0 KiHua XV CT. BUABMAMCA BMYEPNAHUMU BCi
MOX/IMBOCTI MOro BAOCKOHantoBaHHA. Ha nouatky XVI cT. 3'ABMAMCA rNaKOCTBOJIbHI KPEMHIEBI PYLIHULI
HaMnpocTiwoi byaoBu, AKi MiLLHO 1 Ha4OBro 3aTBEpPAMINCA B 03BPOEHHI apMilt pi3HMX KpaiH i 6e3 3miH
BOHM 3a/IMLWIANNCA BNPOAOBXK TPbOX COTEHb POKiB (puc. 2.1).

I

Puc. 1.1. PywHuui, XVI cT.




CTOCOBHO Kanibpis icHyBaB BeNMYE3HUI Pi3HOGIN (puc. 2.2).

Puc. 2.2. Kyni pisHux Kanibpis. CnpaBa BHU3Y A8 maclwiTaby Kyna aBTomaTa KanawHukosa 5,45

ConpaTv cami Bignmeanu KyAi BignosigHo A0 Kanibpis cBOiX pywHMUb. Takui pisHobi 3aBaaBaB
6araTo He3spy4yHocTen (puc. 2.3).

Puc. 1.3. PywHWYHi KyAi

[JeTani, aKi manu ogHaKoBe NPU3HAYEHHS Ha Pi3HUX BUAAX PYLUIHULb, BYAK pi3HUMMU, | Npo iX
B33aEMO3aMiHHICTb He NwWaocA.

o KiHua XVIIlI cT. B3aemo3aMiHHiCTb AeTanein BOrHenasnbHoi 36poi 3anuwanaca NpPakTUYHO
Hepo3B's3HOI Npobaemoto. Mpo Le KPaCHOMOBHO CBIAUYUTb CeHCaLiMHUI BUCTyN ¢pabpuKaHTa E. BiTHen
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B 1798 p. Ha 3'i34i uneHiB KoHrpecy y BalUMHITOHI, AKMN 3anponoHyBaB BUIOTOBMTWM W MOCTaBUTU
aMepMKaHCbKOMY ypAay NapTilo PYLWHULb i3 B3aEMO3aMiHHMMM AeTanAMu. He ratoum yacy Ha po3moswy,
BiH HaKa3aB BHECTM fWMKM 3 PYWHUUAMU. PywHWUUi po3ibpanu, oKpemi 4acTMHMU nepemilann Mmix
coboto i 3HOBY 3ibpanu. EpekT byB npurosomwnmemm. HixTo 3 YneHiB KOHrpecy, 3BM4aliHO, He 3HaB,
AKOIO LiHOO Oyna AOCATHYTA LA B3aEMO3aMIiHHICTb — YyCi geTani MigraHAnMcA BPYYHY 3a 3pasKamu.
BiTHel0 BAANOCA BUTICHUTU CBOIX KOHKYPEHTIB i OTPUMATM ABOPiIYHE 3aMOBJIEHHA HA BUIOTOBJ/IEHHA
OEeCATN TUCAY pyWwHMUb. O4HaK 3a NepLwmnin pik homy Baanoca 3pobutn anwe n'ATcoT pyWHULb, a iHWI —
3a cim goBrux pokis! o uboro yacy B 1806 p. y Mapui 6yno BMAaHO KHUTY Bigomoro ¢paHLy3bKoro
iH}KeHepa KoTi, AKMI AinnBcA CBOIMM BparKeHHAMM NMpPOo BiABiAaHHA POCIMCbKUX BilACbKOBUX 3aBoAiB. «f
6aumB Ha TynbCbKOMY 3aBO/i, AK i3 6e3/i4i 3aMKiB, WO 3HAXOANAUCA B NPUNMAJbHIN nanaTi, AeKinbka
6yN10 PO3KMAAHO, YAaCTMHM iX NepeMillaHi; Npu LbOMY BCi YHaCTUHM BiA3HAYAANCA TAKOK TOYHICTIO, MOBOMU
iX HAaBMUCHE NigraHaAM ogHa 40 oAHOI»,— nucas KoTi Npo pyLUHUYHI 3aMKMU.

Y cknagHomy ansa Pocii BoeHHOMy 1812 p. TynbCbKMIA 3aBOA BUMYCKAB 3a MiCALb AeCATb TMUCAY
PYLWHMULb i3 B3aEMO3aMiHHUMK AeTanamu (puc. 2.4).

Puc. 2.4. PywHuLi i3 B3aEMO3aMiHHMMU AeTanaMu

Y ubomy Byna BesMKa 3acnyra TaJlaHOBUTOrO POCiNCbKOro BuHaxigHuka M. [. 3axasu. BiH e B
1826 p. AEMOHCTPYBaB AOCATHEHHS TY/bCbKUX 36pospiB nepes HiMeubKMMKM nNpuHUAMKU Kapsiom
Mpycbkum i dininom lecceH-FTambyp3bKMM Yy NpPUCYTHOCTI Uapa Mukonas |. 3a BKasiBKow UMX OcCib
MaicTpu 36mpanu i po3bupanun cepiviHi pyWwHULi, MIHAAWM B HWUX YAaCTMHW, 3aMKM W NoAaBanu ans
CTPiNAHHA NpMHLaM. BunpobosyBaHHA Npoiiwam 6amcKyye.

JocArTM TOYHOCTi BUTOTOB/IEHHA Ta B3aEMO3aMiHHOCTI AeTasieil BAANOCA He NiArOHKOK BPYYHY, a
3aBAAKN CTBOPEHUM YAOCKOHAZIEHMM /1A TOFO Yacy BepcTaTam il iHCTpyMeHTam.

Ane HaMlbiNbWOro MOWMPEHHs B3aEMO3aMIHHICTb Habyna 3 pPO3BMTKOM MeTanoobpobku,
0c06/1MBO B YyMOBax MacoOBOro, a OCTAaHHbOIoO Yacy — aBTOMATM30BaHOro BMPOOHMLTBA. JOTPUMaHHA
B33aEMO3aMiHHOCTI 3abe3neyye cnpoLleHHA 36MpaHHA Ta PEMOHTY, MONErWy€e NPOLEC KOHCTPYHOBAHHA
(KOHCTpYKTOPY He MNOTPibHO wWopa3sy BUragyBaTM OpPUriHaAbHI pilleHHsA, Habarato 3py4Hile
BMKOPWCTOBYBaTU BXe BUMNpPobyBaHi W nepesipeHi), Hafae MOXAMBICTL cnewuianisauii 1 Koonepal,ii;
OKpeMi uexu i1 3aBoan B Pi3HMX MICTax i KpaiHax cnewianisytoTbCcAa Ha BMMYCKY KOHKPETHUX geTanei i
BY3/iB, AKi B NOAA/bLLOMY NOCTA4aloTbCA iHWKMM 3aBogam. Cneuianisauia, y CBOK 4yepry, 34eLeBNOE
BMPOOHMLTBO: € MOX/MBICTb BUKOPUCTOBYBATU He YHiBepcasibHe, a cneujianbHe 0bnafHaHHA, AKe Mae
BMCOKY MPOAYKTUBHICTb.

AKICTb NPOAYKLIT

AKkicmb npodyKuii — cykynHicmes enacmusocmell npodyKyii, wjo obymosnaoromes ii 30amuicme

300080s16HAMU nesHi nompebu 8idnogioHo 0o ii npusHayeHHA (ACTY 2925194).
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Y cyyacHUX ymMoBax fKiCTb MPOAYKLIii OXON/OE He TiNIbKM CMOMWMBALbKI, ane M TeXHONOriYHi
B/IAaCTUBOCTI, KOHCTPYKTOPCbKO-XYAOXHi 0C0B6/MBOCTI, HaAiMHiCTb, piBeHb CTaHAapTM3aUil 1 yHipikauii
Aetanen i Bysnis Towo.

BnactmBoCTi, fAKi CTaHOBAATb AKiCTb NPOAYKLii, XxapakTepusyloTbcs 6e3nepepBHUMMM abo
OVNCKPETHUMU BEAUYMHAMM, WO HA3MBAOTbCA MOKA3HMKAMM AKOCTI MpoayKuii. BoHM MOXKyTb 6yTM
abcontoTHUMMU, BIAHOCHUMM 2O MUTOMUMM.

loka3HUK sKocmi npoOyKuii, WO Xxapakmepusye OOHy i enacmusicmes, HA3UBAEMbCSA
00UHUYHUM, 08i esnacmusocmi i binbwe — KOMMAEKCHUM. BiOHOCHG xapakmepucmuka Akocmi
npoOoyKyii, 3aCHOBAHA HA MOPIBHAHHI ii 3 8i0N08IOHO CyKyrnHicmo 6a308UX MOKA3HUKIB, HA3UBAEMbCSA
pisHem AaKkocmi npodyKyii. I1i0 Yac oUiHKU piBHA B8UKOPUCMOBYHOMbLCA AK MEXHIYHI, MAaK i eKOHOMIYHI
OaHi.

KpuTepiem onTMManbHOCTI PiBHA AKOCTI nNpoaykuii, To6To il eheKTUBHOCTI, MOXE CNYKUTU
iHTErPaNbHUIN MOKa3HMK AKOCTi, WO Bigobpakye CniBBiAHOWEHHA CYMapHOro KopucHoro edeKTy Bijg,
eKcnayaTaLii NpoayKLil i cyMapHUMX BUTPAT Ha ii CTBOPEHHA 1 ekcnayaTauito. Mpu HanbinblIomy 3HaYEeHHi
iHTerpanbHOrO MOKa3HMKa AKOCTI NpoAayKuii 3abe3neyyerbca HaMbINbLWMIA  KOPUCHUI  edeKT,
OLEePKYBAHWNIN Ha KOXKHY FPUBHIO BUTPAT.

YnpaBAiHHA AKICTIO NPOAYKLIT 34IACHIOETCA WAAXOM CUCTEMATUYHOFO KOHTPOJIIO BignoBigHOCTI
MOKa3HUKIB AKOCTI CTaHAapTam, TEXHIYHMM YMOBAM Ta iHLWIiM HOPMATUBHO-TEXHIYHIN AOKyMeHTaUji, a
TaKOX LIiNecnpAMOBAHON [Ai€l0 Ha AKICTb AOKYMEHTaUii, YCTaTKyBaHHA, iHCTPYMEHTY, CUPOBUHMN,
maTepianis, HanispabpmKaTiB, KOMMNIEKTYIOUMX BUPODIB, HA piBeHb KBanidikaLii 3aroTiBHMKIB. Benuke
3HAYeHHA NPU LbOMY MatOTb EKOHOMIYHI MEeTOAM, AKI OXOM/OITb MUTAHHA NaHYBaHHA, CTUMY/IOBAHHSA,
LiHOYTBOPEHHA TOLWO.

BaxknnBuit enemeHT B yNpaBAiHHI AKICTIO NPOAYKLIii — BCTAaHOB/JEHHA OOIPYHTOBAHMX 3aBAaHb
Ha BMMYCK NPOAYKLii 3 NEBHMMM 3HAYEHHAMM NOKA3HMKIB, AKI MatoTb OYTU AOCATHYTI 3a 3a4aHWI nepios,
yacy.

3aBOaHHs i 3axoAM WOAO MiABULLEHHA SKOCTI NpoAayKuii po3pobnAaiTbca 3 ypaxyBaHHAM
pe3ynbTaTiB aHanizy npoAaykuii, BMXOA4AYM 3 OCHOBHWUX HaMNpPAMIB PO3BUTKY rany3ei HapoOAHOro
rocrnogapcrtsea, NPOrHo3siB TEXHIYHOrO MpPOrpecy, BUMOr NPOrpPecMBHUX CTaHAApPTIB i NnoTpeb HapogHoro
rocnogapcrsa, WO BMMYCKAETHCA.

MNOKA3HUKU AKOCTI

AKICTb MaLUWH XapaKTePU3YETbCA HM3KO NokKasHukiB (ACTY 2925—94), aki MoXKHa NoAivTK Ha
TaKi Tpu rpynu:

TexHiYHMA piBeEHb, WO BM3HAYaE CTyMiHb [AOCKOHANOCTi MalMHU: MOTYXKHicTb, KK/,
NPOAYKTUBHICTb, EKOHOMIYHICTb Ta iH.

BMPOBHNYO-TEXHONONIYHI MOKa3HMKM (abo MOKa3HWKM TEXHOJIOMYHOCTI KOHCTPYKLiN), Wo
diKCy0Tb ePEKTUBHICTb KOHCTPYKTUBHUX PilleHb 3 noraaay 3abesneyeHHA onTMMasibHUX BUTPAT npay,i i
3aco6iB Ha BUTOTOB/IEHHA BUPODY, Oro eKcnyaTau,ito, TeXHiYHe 06CNyroByBaHHS i PEMOHT.

EKcnnyaTauinHi NOKasHMKK: a) HaginHicTb BUPOBY; 6) eproHoMiYHa XapaKkTepmucTnKa abo cTyniHb
061iKy KOMNEKcy ririeHiuHMX, Gi3ioNoriyHnxX i iHWMX NoTped NtoANHU B CUCTEMI NtOAMHA — MallMHA —
cepenoBuLLe; B) ecTeTUYHA OLiHKa, TOBTO AOCKOHANICTb XYA0XKHbOT KOMNO3ULLii, 30BHILLHE 0GOPMAEHHS
BMpOOY TOLLO.

PiseHb sKocmi — BIOHOCHAO XApPAKMepucmuKka AKocmi npoldyKuii, 30CHOBAHA HA MOPIBHAHHI
MOKA3HUKI8 AKocmi 0aHo2o supoby 3 6a308UMU 3HAYEHHAMU 8i0N08IOHUX MOKA3HUKIB. CucmemamuyHe
niosuweHHsA pieHA Akocmi — 8idnosidasbHe 3a800HHA | KOHCMpPYKMopa supoby, i mexHos02a.
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OgHMM i3 HaMBaXKAMBILLMX YMHHUKIB Y ranysi ynpaBniHHA AKICTIO NpoAyKLUil € i aTecTauis, AKa
npoBOAUTLCA cUcTeMaTU4HO. [lignpuemcTea po3pobnsAlTb i 3A4INCHIOITL KOMMJEKC 3axoAis Ans
NAAHOMIPHOrO NiABULLEHHA AKOCTI NPOAYKL,ii, OHOBNEHHA il HOMEHKNATYPMU.

CraHgaptom ACTY 2296—93 BCTaHOBAEHO HalUiOHANAbHUI 3HAK BignosigHOCTI i NpaBMaa Moro
3acTocyBaHHA Npu cepTudikauii npoaykuii, npouecis, nocayr 8 Cuctemi ceptudikauii YKpCEMPO (mani —
Cuctema). 3HaK BignoBigHOCTI Npu3HayeHWn ana 3abesneyeHHs cepTMdiKkoBaHOI NpoAayKUil 3 MeTow
iHpopMyBaHHA CMoOXXMBava Npo Te, WO NPOAyKuia cepTudikoBaHa BianoBigHO A0 npaBua Cuctemu.
BcTaHOBAOETLCA ANA NPOAYKLi, AKa BignoBigae 060B'A3KOBUM BUMOraMm HOPMATUBHUX AOKYMEHTIB, sKi
MOLIMPIOOTLCA Ha Lo Npoaykuito (puc. 2.5).

Puc. 2.5. 3HaK BignosigHocTi cepTMdikoBaHOI NpoayKuji

Puc. 2.6. 3HaK BiANOBIAHOCTI NPOAYKLIi, AKa He Nnignarae ceptTudikau,ii
3HaK BignNOBIgHOCTI, 300parkeHMii Ha pwuc. 2.6, 3aCTOCOBYETbCA TaKOX A1 MNO3HAYEHHA
npoaykuii, sika He nignarae o6oB'A3KoBIl cepTUdiKkalii, npoTe cepTudikoBaHa 3a iHiLiaTMBOO BUPOBHMKA
(suKkoHaBUA), NpoaaBLUA abo cnokmneada.
KoHTponbHi 3anuTaHHA

1. Lo Take B3aEMO3aMiHHICTb?

2. Lo BKAtOYAE NOHATTA «AKICTb NPOAYKLii»?

3. Y yomy BUABNSAETLCA BNIMB CTAHAAPTU3ALLIT Ha AKICTb NPOAYKLii?
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NeKuia Ne3 OcHOBHi BiA0OMOCTi Npo po3mipu Ta CNONYUYEHHSA

NiHiliHi po3mipu, BigXxnneHHA Ta A0NYCKU NiHilAHUX po3mipis
Po3mipu BigxuneHHs, nonycku
Tunu nocapok

i R

Mocaaku B cuctemi oTBOpPY Ta B cCUCTEMI Bana

NiHiliHi po3mipn, BigXnneHHA Ta AONYCKMN NiHiIAHUX po3MmipiB

Y npoueci BUroTOBNEHHA ByAb-AKOro BMPODOY 3aBMKAW KOPUCTYHOTbCA KPEC/EHHAM, Ha AKOMY
no3Ha4yatoTb YCi Moro po3mipu.

JliHitiHUl po3mip — ue Yucsaoee 3HaYeHHA NiHiliHOI seauvuHU (diamempa, 008X CUHU) 8 0OPAHUX
00UHUYAX BUMIPIOBAHHS. J1iHIiliHI pO3Mipu HO KpecneHHAX Npocmasastomscs 8 Minimempax (Mm).

Ona Toro wob 3MeHWMTU PO3MAITICTb MPU3HAYYBAHUX KOHCTPYKTOPaMM pPo3MipiB i3 ycima
nepesaramy  (3BYXEHHSIM COPTaMeHTy MaTepianiB, HOMEHKNATypu MIpPHOro pisanbHoOro i
BMMIPHOBa/IbHOTO iIHCTPYMEHTY, CKOPOYEHHAM TUMOPO3MIipiB BUPOBIB i 3aMacHUX YacTUH A0 HUX TOWO), a
TAKOK 3 METOI 3aCTOCYBaHHS HayKOBO OOIPYHTOBaHMX, HalpaLlioHa ibHilLe NobyaoBaHUX PALIB YmMcen,
Npu KOHCTPYIoBaHHI cnig KepyBaTucsa NOCT 6636—69 Ha HOpMasibHI NiHINHI po3mipw.

CTaHOapT CKNaZaEeTbCa 3 YHOTUPbOX OCHOBHUX pagiB uncen (tabn. 3.1): Ra5, Ral0, Ra20 i Ra40,

A0 =16 WD w125

nobyaoBaHNX Ha reOMETPUYHIN nporpecii 3i 3HaMeHHUKaMM, SiKi AOPIBHIOOTb

How112, W0 =106

. KoxKeH pag, micTuTb y KOXXHOMY AecATKoBOMY iHTepBani signosigHo 5, 10,
20 i 40 pis3Hux umcen. binbl pigKkMn pag 3aBXKAN € NepeBaXKHUM NOPIBHAHO 3 YacTiwmm. Unudpu B iHWKMX
OECATKOBMX iHTEPBasax OTPUMYOTb MHOXKEHHAM abo AineHHAM 3a3Ha4YeHux BenmyuH Ha 10, 100, 1000
Towo. CTaHAapT He MOLIMPIOETLCA HA TEXHOONIYHI MiXKonepauliliHi po3mipyn Ta Ha pPo3mMipu, NoB'a3aHi
PO3PaxyHKOBMMM 3aNEKHOCTAMM 3 iHWMMU MPUNRHATUMKM po3mipamm abo posmipamu cTaHAAPTHUX
KOMMNEKTYounX BUpobiB.

Tabnuusa 3.1
HopMmanbHi niHiltHi po3mipu 3a FTOCT 6636—69, mm
Ra5 Ral0 Ra20 Ra40
1,0 1,0 1,0 1,0
1,05
1,1 1,1
1,15
1,2 1,2 1,2
1,3
1,4 1,4
1,5
1,6 1,6 1,6 1,6
1,7
1,8 1,8
1,9
2,0 2,0 2,0
2,1
2,2 2,2
2,4

14




2,5 2,5 2,5 2,5
2,6

2,8 2,8

3,0

3,2 3,2 3,2

3,4

3,6 3,6

3,8

4,0 4,0 4,0 4,0
4,2

4,5 4,5

4,8

5,0 5,0 5,0

53

5,6 5,6

6,0

6,3 6,3 6,3 6,3
6,7

7,1 7,1

7,5

8,0 8,0 8,0

8,5

9,0 9,0

9,5

10 10 10 10

Po3mipu BigxuneHHs, gonycku

Byab-AKa mawwuHa abo npunag CKNagalTbCA 3 OKPEeMUX By3NiB i getanei. Y 3'eaHaHHI ABOX

AeTanen, Wo BXoaATb 04Ha B O4HY, PO3Pi3HAIOTL OXOM/OOMI 1 OXONAtOBaHi NOBEPXHi 3'€gHAHHS.

2

1

O

Puc. 3.1. 3'eaHaHHA geTaneii:

1 — oxonntoBaHi noBepxHi (Bann); 2 — oxontoro4i NOBEPXHi (0TBOPM)
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Oxontoroua NOBEPXHA UMNIHAPUYHUX 3'egHaHb (puc. 3.1, a) Mae 3aranbHy Ha3By OTBIip, a
oxonatoBaHa — Ba/l. Ha3BK OTBip i Ban YMOBHO MOXKYTb 3aCTOCOBYBATUCA TaKOX A0 iHLWWNX NOBEPXOHb,
HanpuKNag NAockux 3'egHaHb (puc. 3.1, 6) 3 napanenbHUMM NAOLWMHAMM.

Mpu o06pobui aetanen HEMOXAMBO AOCATTM abCOMOTHO TOYHO 33aZaHOrO PO3MIpPYy He TisibKu
KinbKox 0b6pobsitoBaHMX AeTasiel, ane N oAHiel aeTani B pisHMX nepepisax. Lle noAcHOETbCA TMM, WO Ha
npouec o6pobKM AeTaneit BNANBAOTL YNCAEHHI NPUUYNMHU. OCHOBHUMM AyKepenamu NoABMU BiAXWNEHb
BiJ, 3a4aHUX Po3mipis i Gopmu BUPOBIB €: HETOUHICTb BUrOTOB/AEHHA YCTaTKyBaHHA (BepcTaTis, npecis
TOLLO), NPUCTPOIB ANA 06POBKM pi3asbHUX IHCTPYMEHTIB i CTYMiHb iX CNpaLboBaHOCTI; HEOAHOPIAHICTb
3aroToBOK A1 AeTanen 3a po3mipamu, GOpMoto, TBEPAICTIO, MEXAHIYHMMW BAACTUBOCTAMM; HETOUHICTb
6a3yBaHHA 3aroTOBOK i HenpaBW/ibHe 3aKpinieHHA iX Yy MpPUCTPOAX; TemnepaTypHi BNAWBK, WO
CNPUYMHIOTb 3MiHY pPO3MipiB 06pobAtOBaHMX AeTaner, a TAKOXK OKPEeMWMX YaCTWUH YCTaTKyBaHHA,
npUCTpoiB abo pi3anbHMX IHCTPYMEHTIB; MpPYyKHi Aedopmauii getaneit ycTaTKyBaHHSA MPUCTPOIB,
pi3asbHUX IHCTPYMEHTIB Ta 06pobatoBaHUX BUPODIB; BiAXMAEHHA Bif YCTaHOBAEHUX peXKMmiB 06pobKu
(wBmMAaKocTel, nopgay, rAMbMH pisaHHA Towpo); Bibpauii ¢yHAaMeHTy, Ha AKOMY BCTaHOB/IEHO
YCTaTKYBaHHA, TOLLO.

Po3mip, OTpUMaHUIt KOHCTPYKTOPOM Y pe3y/ibTaTi Po3paxyHKiB (Ha MiLHiCTb, »KOPCTKicTb) abo 3
YPaxyBaHHAM Pi3HUX KOHCTPYKTOPCbKUX abo TEXHOMOMYHUX MipKyBaHb NPW MPOEKTYBaHHI, Ha3nBalOTb
HOMIHaNbHUM.

HomiHanbHi po3mipn moxKyTb 6yTM AK WinMmu, Tak i gpobosnumn Yncnamu. OLHaK KOHCTPYKTOP
He MoBMHEH ByAb-SKUI PO3MIp, OTPUMAHUIA HUM MNif Yac PO3PAXYHKY, NPUAMATM 32 HOMIHANBbHUM i
NPOCTaBNAATU HA KPec/eHHi. B iHWomy BMMagKy 418 OTPUMAHHSA, HaMpuKNag, oTBopiB, 3HaZ06UTbCA
BUTOTOB/NIATU CBEPAA | PO3BEPTKU A/1A KOXKHOIO NPOCTAaB/EHOrO PO3MIpY, WO EKOHOMIYHO HeAOoUibHO.
Tomy, WO6 3MEHWWUTM Pi3HOMAHITHICTb MNpPM3HAYYBaHUX KOHCTPYKTOPOM HOMIHANIbHUX NiHIAHUX
pO3MipiB, a OT)Ke, 3MEHLIUTU HOMEHKNATYPY Pi3a/IbHOro 1 BUMIpPIOBA/IbHOIO iIHCTPYMEHTY, TUMOPO3MIpiB
BMpODbIB i 3anacHMX YacTMH [0 HMX TOLWO, BCTaHOBAEHO 000B'A3KOBE 3aCTOCYBAHHA TaK 3BaHWUX
HOPMaNbHUX NiHIMHUX PO3MipiB. Ha KpecneHHi AsK HOMIHANbHWIA NiHIMHWI PO3Mip MO3HAYAETLCA AnLe
TaKUA PO3MIp, AKUA MicAA  PO3PaxyHKY OKPYrAeHUit A0 HanmbamK4Yoro 6inblioro 3HayeHHs 3
YCTaHOB/IEHOTO PAAY HOPMaabHUX NiHIAHMX po3mipis BignosigHo Ao FOCT 6636—69 (Taba. 3.1).

Po3mip, oTpumaHuii y pesynbTaTi 06pobKun aeTani, BiapisHAETLCA Big HOMIHANbHOrO, | 3HAaYEHHA
LbOro PO3Mipy CTa€ BiOMMM /vLle B pe3ynbTaTi BUMIPIOBAHHA, @ BOHO, B CBOKO Yepry, TaKOX MOXKe
BMKOHYBaTMCA 3 noxubKow. Tomy B noganbwomy 6yae WTUCA Npo AiMCHWIA po3mip i po3mip,
YCTaHOB/IEHUI BUMIPIOBAHHSAM i3 OMYCTMMOO MOXMOKOLO.

[na Toro wo6 aincHunin posmip 3abesneyvyBas GyHKLIOHANbHY NPUAATHICTb AeTasli, KOHCTPYKTOP,
BMXO4AYM 3 uinoro pagy $aKktopis, MAae BCTAHOBUTU MiCNs PO3PaxyHKy HOMIHANbHOro Po3mipy ABa
rPaHUYHUX PO3MiIpU — HaMBINbLIMIK | HAMMeHWWI. Lle rpaHNYHO AONYCTUMI PO3MIPKU, MiXK AKMMW MaE
3HaxoaMTUCA abo AKUM moxke ByTu AilcHMIA po3mip NpuaaTHOI geTani.

OpHak 3a4aBaTM Ha Kpec/seHHi ABa pPo3MipuM He3py4yHo, Tomy pobaaTb TaK: AK A04ATOK 40
HOMIHaNbHOrO PO3MIipPY Ha KPeCAeHHi NPOCTaBAAKOTb MOFO FPAHUYHI BiAXMIEHHA — BEPXHE Ta HUXKHE.

BepxHe giOxuneHHs — ue asnz2ebpaiyHa pizHUUs mix HalbinbWum 2paHUYHUM | HOMIHGAbHUM
po3mipamu.
HuxcHe 8ioxuneHHA — uye anzebpaiyHa pi3HUUA Mix HaUMeHWUM 2paHUYHUM i HOMIHAAbHUM

po3mipamu.
Bu3HauyeHHs BiaxuneHb K anrebpaivuHol PisHUL YNCNOBUX BENMUMH O3HAYAE, L0 BOHU 3aBXKAM
1.3
0.2

MaloTb 3HaK: ntoc (+) abo miHyc (—), Hanpuknag,
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Tenep HOMIHANbHWIM PO3MIP MOXHA BWM3HAUUTWU AK PO3MIP, BIAHOCHO AKOro BM3HAYalOTbCA
rPaHUYHI PO3MipU i AKUA CAYXKUTb MOYATKOM BiANiKy BCiX BiAXuneHb, K FPaHUYHUX (BEPXHbOro Ta
HUKHbOTO), TaK i AINCHUX.

ilicHe 8idxuneHHa — ue aneebpaiyHa pizHUUA Mixc QiliCHUM | HOMIHA/6HUM PO3Mipamu.

30Ha 3HAYeHb Po3Mipie, MiXt AKUMU MAE 3Haxooumucs OilicHuli po3mip npudamHoi demari,
XapaKmepusye MoYHicmb po3mipy i Ha3UBAEMbCA O0MYyCKOM, 8iH MO3HAYAEMbCA animeporo T. IHWuUMU
cnosamu, 00MycK — ye pidHUUsa Mmix Halbinowum i HaUMeHWUM epaHuYyHuUMu po3mipamu, abo
anz2ebpaiuHa pi3HUUA MiXc BEPXHIM i HUXCHIM 8iOxuneHHAMU. [onyck, Ha 8i0OMiHy 8i0 8i0XuseHb, 3HAKY He
MaQE.

Yci po3rnAHyTi NOHATTA — HOMIHAAbHUIA PO3Mip, AINCHUIA pPO3Mip, TPaHMYHI  PO3MipK
(HaMBinbWWA | HalMeHLWWI), rPaHMYHI BiOXWNEHHS (BEPXHE Ta HUMKHE), AOMNYCK — MOMXHa noaatu
rpadivyHo y BUrAa4i nonis gonyckis. Mpu Lbomy Bicb BUpOOY 3aBXKAM PO3TALLIOBYHOTb Mif, CXEMOIO.

Mone oonycKky BU3HAYAETLCA:

1. BennuunHoo oONycCKy.

2. Moro nonoxeHHAM BiJHOCHO HOMiHaNbHOTO PO3MIpY.

Mpu rpadiuHoMy 306parkeHHi nose AO0MNYyCKy pPO3TallOBaHe MiK ABOMa MPAMUMU NiHIAMM, SKi
Bi4NOBIAAlOTb BEPXHbOMY Ta HUKHBLOMY BiAXMNEHHAM BiAHOCHO TaK 3BAHOI HY/1bOBOI NiHil.

Mi0 Hynbosow siHiED pPO3ymMitomb AiHilo, WO 8i0nosi0ae HOMIHAMbHOMY pPO3MIipy, 8i0 AK020
8i0KNadaoMbCs 8iOXUsEHHA po3Mipie npu epagiyHomy 306paxceHHi 0onyckKis. Y pasi 20pU30HMAsIbHO20
pPO3Mauwy8aHHs Hynboeoi niHii 0o0amHi eioxuneHHA ei0Knadaromecs 6i0 Hei szopy, a 8i0'€MHI —
O0HuU3y. [paHu4Hi 8i0xuneHHA ma ix 3HaKU (+ abo —) 3a3HaYyaromoeca b6es3nocepedHbo icaA
HOMIiHA/6HO20 PO3MIpY. [MO3HAYEHHA B8ePXHbO20 2PAHUYHO20 BiOXUMAEHHA 303HAYAEMbLCA HAO HUMU.
paHUYHI 8iOXUNEHHS, AKI 00PIBHIOIOMb HY/1t0, HE 303HAYAI0OMbCH.

33 334aHUMMN TPAHUYHUMU BIAXMNEHHAMW HOMIHANBHMX PO3MIpPIB MOXHA BU3HAUYMUTU MiApPaxyHKOM
rPaHWUYHI PpO3Mipun, JONYCK i None AONYCKY.

BiaxuneHHA BigknagatoTbcA B MacwTabi. BcTaHOBAEHO 5 BMNAAKiB MNONOXMEHHA BiAXUNEHb i
306pakeHHs ix rpadiyHo, Hanpuknaa:

+1,05
1. 58+lII.III1

4006
2.

+1,04
3. 27 -0.02

=28
4. 14 -0.32

5. 38 004

Mo3Haymmo
d — HOMiHaNbHWUI po3Mmip;
dmax — HalbiNbLWNN rPaHNYHKNI PO3MIp;
dmin — HaiMeHLWWI rPaHNYHNI PO3MIp;
IT — ponyck;
ES — BepxHEe BigxnneHHs;
El — HMXKHE BiAXWNEHHS;

dmax =d + ES;
dmin=d+El;
IT=ES—-EI
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Po3rnaHemMo KoXKeH i3 n'aTm BuNagKis. BM3HAUMTU rpaHWUYHI poO3mipun, BeAWYMHY OOMYCKY,
nobyaysatu rpadiyHoO noae A0nycKy.

+0,05
+ +0,01

58

d =58;

ES = +0,05;

El =+0,01;

dmax =d + ES =58 + 0,05 = 58,05;
dmin=d +El =58 + 0,01 =58,01;

IT = dmax —dmin =58,05 - 58,01 = 0,04;
IT=ES-EI=0,05-0,01=0,04.

+0,06

49

d=49;

ES = +0,06;

El =0.

dmax =d + ES =49 + 0,06 = 49,06;
dmin=d+ EI =49 + 0 =49,0;

IT = dmax— dmin = 49,06 — 49,0 = 0,06;
IT=0,06.

. +0,04

- -0,02

2

27

d=27;

ES = +0,04;

El =-0,02;

dmax=d+ES=27+0,04 =27,04;
dmin=d + El =27 + (-0,02) = 26,98;

IT = dmax - dmin = 27,04 - 26,98 = 0,06;
IT=ES-EI=0,04-(-0,02) = 0,06.
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0,25

14

-0,32

d=14;

ES =-0,28;

El =—0,32;

dmax =d—(—ES)=14 + (-0,28) = 13,72;
dmin=d - (-El) = 14 + (-0,32) = 13,68;
IT =dmax —dmin=13,72-13,68 =0,04;
IT=0,04.

-0,04

38

d=38§;

ES=0;

El =-0,04;

dmax=d+0=38;

dmin=d + El =38 + (-0,04) = 37,96;
IT =dmax —dmin =38-37,96 =0,04;
IT=0,04.

OpHOro BMiIHHA MpPaBW/IbHO MPOYMTATU PO3MIP Ha KpPecCseHHi 3amano, HeobxigHo BMITM
BPaxXxoBYBAaTWU BMMOIW, 3afaHi Ha Kpec/ieHHi, y npoueci BUroToBAeHHA BUpoby, B nepwy yepry —
BM3HA4aTM NPUAATHICTb AiACHOro po3mipy.

LincHuit posmip (DA), To6TO po3mip, BCTAHOBAEHWUIN BUMIPIOBAaHHAM, byae NpUAATHUM, AKLLO BiH
He nepeBuLLYBaTUME HaNBINbLUMA TPAHUYHMIA PO3MIpP | He Byae MeHLWMM Big, HaliMEHLLOro rPaHUYHOro
po3mipy abo gopiBHtoBaTMME iM. Lle i € ymOBOO NpUAATHOCTI AiCHOIO Po3Mmipy.

Dmin < D[, < Dmax (3.1)
dmin < d/ < dmax (3.2)

BBegeHHA TepMmiHiB «Ban» i «oTBip» (TO6TO NPUB'A3KA PO3MIpPY A0 KPeCcneHHA AeTani) A03BOAE
YTOYHUTM YMOBY NPUAATHOCTI AiAcHOro po3mipy. AKWwo posmip — 6pak, To HeobxiAHO Hazatw
XapaKTepuCTUKy bpaKy: 6pak BUNpaBHUi, Bpak HEBUMPABHUIA.

AKWO enemeHT AeTani € 30BHilWHIM, TOB6TO BasoM, TO 3aBULLEHUN AiNCHUI po3mip (Binblue

HaMbIiNbLIOro rPaHMYHOI0) MOXKHa BUMNPABUTM A0AATKOBOI 06pobKoto — Bpak € BUNPaBHUM.
AKWO enemeHT AeTani € BHYTPiWHIM, TOO6TO OTBOPOM, TO 3aBULLEHWIN AiicHUA po3mip (6inblue
HaMBINbLIOrO rPaHMYHOro) BMMPaABUTU OBPOOKOK (3pOBUTM MEHLLE) BXKe HE MOXKHA, OTXKE, B LbOMYy
BMMNaZKy BpaK HeBUMNPaBHUNA.

Po3rnaHemo BMNaZloK, KON eN1eMeHT AeTani € 30BHillHiM, To6To Banom (puc. 3.2):

— AKLWO AiNCHUIA po3Mip BUABUTbLCA Binblie HaMbiNbLIOro rpaHUYHOro PO3Mipy — Bpak BUNpPaBHUIA;
— AKLWO AiACHMIA PO3MIp BUABUTLCA MeHLIE HAMMEHLIOTO FPaHNUYHOTO Po3mipy — Bpak HeBMMNpPaBHUIA
(ocTaTouHuMn).
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Puc. 3.2. Po3mip getani — 30BHiLLUHiM

Tabnuus 3.2
BM3HavyeHHA NpuAaaTHOCTI geTani
OincHuia posmip, DA, BMCHOBOK CTOCOBHO NPUAATHOCTI
15,6 dfl > dmax — 6pak BunpaBHUi
15,3 dA = dmax — npnaatHumn
15,0 dmin < d/l < dmax — npugatHui
14,7 dfl < dmin — 6pak HeBUNpPaBHUI

Po3rnaHemo BUNaZloK, KOIM eNeMeHT AeTani € BHYTpilHiM, To6To oTBopom (puc. 3.3):
— AKLLO AINCHUA PO3MIpP BUABUTLCA MEHLLE HAMMEHLLOTO FPAHUYHOTO PO3Mipy — BpaK BUMpPaBHUIA;
— AKLWO AIACHUA po3Mip BMABUTLCA Difblie HalibinblWoro rpaHMYHOrO Po3mipy — 6pak HeBUMNPaBHWUIA
(ocTaTouHwmit).
+0,5
3{.]_[:'\]

-

| |
| 1
Puc. 3.3. Po3mip aetani — BHYTpILLHIl

Tabnnuys 3.3
BM3Ha4YeHHA NpuaaTHOCTI geTani
AincHnin posmip, DA, BMCHOBOK CTOCOBHO NPUAATHOCTI
30,6 D[ > Dmax — bpakK HeBMNpaBHUIA
30,5 DA = Dmax — npuaatHuin
30,0 Dmin < DA < Dmax — npuaatHui
29,5 DA, < Dmin — 6paK BUNpaBHUiA

Tunu nocapok

Yci malimHM, BepcTaTt, MPUCTPOI, MeXaHi3MM CKNafaloTbCA 3 B3aEMO3'€EQHYBAHUX AeTasei.
KoHCTpyKLii 3'eAHaHb | BUMOrM 40 HUX MOXKYTb OYTW Pi3HMMU. 3aneKHO Bif, NpPM3HAYEeHHA 3'€QHAHHA
CNoNy4YyBaHi geTani MalMH i MexaHi3miB nig Yac poboTn abo matoTb 3A4iMCHIOBATU OAMH BiAHOCHO
OZHOrO0 TOM UM iHWKIA pyX, abo, HaBNaku, 36epiraTm ogMH BiZHOCHO O4HOrO NMOBHY HEPYXOMICTb.

Ans 3a6e3neyeHHA pyxomocmi 3'€eOHaHHA nompibHo, wob OilicHuli po3mip 0xonaeaHo2o
enemeHma oO0Hiei demani (omeopy) 6ys binbwe OilicHO20 PO3Mipy OXOMNABAHO20 enemMeHma iHWoi
demani (sana).

PisHuys OilicHux po3mipie omeopy i e6ana, AKW,0 po3mip omeopy binbwe po3mipy eana,
HO3UBAEMbCA 3030POM.
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Puc. 3.4. NMocagaka i3 3a30pom:
61 — BennumHa 3asopy; D1 — giameTp oTBOpPY; d1 — AiameTp Bana
[na oTpUMaHHA HepyxomMoro 3'e€gHaHHA NOTPIOHO, WOob AiNCHUA PO3MiP OXONIOBAHOIO eNEMEHTA

oaHiei petani (Bana) 6yB binblue AiiCHOrO PO3Mipy OXOMNIKOKYOro eNemeHTa iHWOoi geTani (oTBopy).
PizHuuys dilicHux po3mipie eana i omeopy 00 cKAAOAHHS, AKWO po3mip eana binsbuwe po3mipie omeopy,

HO3UBAEMbCA HAMA2OM.
Cnig, maTh Ha yBasi, WO Micns CKAaZaHHA PO3MipW Bana I OTBOPY NPV CTBOPEHHI HaTtary 6yayTb
O[HAKOBi, OCKiNIbKM NpM CKNagaHHi getani gedbopmyloTbCs, UMM i 3abe3neyyeTbca HEPYXOMICTb

A

3'eIHaHHA.

0,50; varary

o

L=
e

e

]
=1

0,56:

Puc. 3.5. lMNocagKa 3 HaTarom:
62 — BennuymHa Hatary; D2 — giameTp otBopy; d2 — piameTp Bana
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TexXHONOriYHUIM NpoLec CKNafaHHA 3'€AHAHHA 3 HATATOM BWMKOHYETbCA abo 3amnpecyBaHHAM i3
3ycuansm Bana B OTBip (NpuM manux HaTarax), abo 3a paxyHOK 36inblieHHA 6e3nocepeAHbo nepes,
CKNAZaHHAM PO3Mipy OTBOPY LWAAXOM HarpisaHHA (Mpy BEIMKUX HATArax).

CrnonlyyeHHs, cTBOpeHe B pe3y/bTaTi 3'€lHaHHA OTBOPIB i BaniB (OXOMNAOKOUYMUX | OXONAOBAHUX
eNleMeHTIB AeTanei) 3 oAHaKOBUMMM HOMIHaNbHUMM PO3MipaMK, 3a3BMYail HaA3MBaKOTb MOCAAKOLO.
TOYHILWKMM € TaKe BM3HAYEHHA: NOCAAKA — L& XapaKkTep 3'€egHaHHA AeTanei, BU3HAYEHUN BENUUYUHO
OTPMMYBAHUX Y HbOMY 3a30piB abo HaTAriB.

Cnin, 3BepHYTM 0coBAMBY yBary Ha Take: XapakTep 3'€4HaHHs 3a/1eXKUTb Bif, AIMCHUX PO3MipiB
CNoNy4yyBaHUX fOeTanen nepepn cknafaHHAM, @ HOMiHa/bHI pPO3Mipy OTBOpPY i Basa, AKi CKnagaloTb
3'eJHaHHSA, € 0AHAKOBUMMU.

OCKinbKK AjifcHI po3mipy NpuaaTHUX OTBOPIB | BasiB y NapTii AeTanen, BUroTOBAEHMX 32 OAHUMM
i TUMW CaMMMUK KPECNEHHAMM, MOXKYTb KONMBATUCA MiXK 3a4aHUMWU TPAHUYHUMKM PO3MipamM, OTHKe, i
BE/INYMHA 3a30piB i HATAMB MOXEe KO/JIMBATUCA 3a/lEXKHO Bif, AiIMCHUX PO3MIipIiB CNOYYyBaHUX AeTanel.
Tomy po3pi3HATb HaWbINbLLIWKI | HAMMEHLW KW 3a30pU i BiANOBIAHO HAMBINbLLIWK | HAMMEHLIKWIA HaTATU.

Halibinbwunii 3a3op Smax AOpPIBHIOE Pi3HULI MiX HaMBINbLWIMM FPaHUYHUM PO3MIPpOM OTBOPY
Dmax i HaMMeHLMM FrpaHUYHUM pPo3mipom Bana dmin:

Smax = Dmax—dmin (3.3)

HameHwnin 3a30p Smin AOPIBHIOE Pi3HULI MiX HAMMEHLWMM FPaHUYHUM PO3MIpOM OTBOpPY
Dmin i Halt6inbWMM rpaHUYHMM PO3Mipom Basia dmax:

Smin = Dmin —dmax. (3.4)

Halibinbwunii Hatar Nmax AOpiBHIOE Pi3HUL MixK HalBIiNbLIMM rPpaHUYHUM PO3MipoM Bana dmax
i HAMMEHLIMM FPaHUYHUM pPOo3mipom oTBopy Dmin:

Nmax = dmax — Dmin. (3.5)

HalimeHwwnin Hatar Nmin OOPiBHIOE Pi3HMLI Mi*K HaMMEHLIMM rPpaHNUYHMM po3mMipom Bana dmin i
HaMBINbLWMM FPAaHUYHUM PO3Mipom oTBOpPY Dmax:

Nmin = dmin — Dmax. (3.6)

MoKaxKemo Ha NpUKAagax, AK 06YMCAOTLCA BiANOBIAHO A0 HaBeAEHUX BU3HAYeHb HaMbiNbLLi
Ta HaliMeHLWi 3a30pu i HaTArK.

2 -0z
Mpuknag, 1. Ha KpecneHHi 0TBOPY 3a3HauyeHuit po3mip 50 , @ Ha KpecneHHi Bana — % posmip .
30iMCHMMO HeobXiHI pO3paxyHKM.
[paHMyYHI po3mipu otBopy, mm: Dmax = 50,0 + 0,02 = 50,02; Dmin = 50,00.
IpaHW4YHi po3mipu Bana, mm: dmax = 50,00 — 0,03 = 49,97; dmin = 50,00 — 0,06 = 49,94.
3a3o0p, mm: Smax = 50,02 — 49,94 = 0,08; Smin = 50,0 - 49,97 = 0,03.
]
+0.02 O,
0 == 0
S| =

= = = -0.03

ey

=

! -0.06
Ban
2
Puc. 3.6. MpadiyHe 306parkeHHA NocasKM i3 3a30pom:
1 — HalmeHLWwuK 3a30p SMin; 2 — HaMbinbLKI 3a30p SMmax
5(y+002 +105

Mpuknag 2. Ha KpecneHHi 0TBOPY 3a3HaYeHuit po3mip , @ Ha KpecneHHi Bana — ~ 493 posmip .

MpoBeaemo HeobXiaHI PO3paxyHKMU.
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IpaHuyHi po3mipu otBopy, mm: Dmax = 50,00 + 0,02 = 50,02; Dmin = 50,00.
lpaHMYHI po3mipu Bana, mm: dmax = 50,00 + 0,05 = 50,05; dmin = 50,00 + 0,03 = 50,03.
Hatar, mm: Nmax = 50,05 — 50,00 = 0,05; Nmin = 50,03 — 50,02 = 0,01.

Ban

+0.05

0.01

0.05

' +0.03

Ore. il

+.EI'_'DI /

=
L'
=]

0.01

Puc. 3.7. I'padiyHe 306parkeHHA NOCAAKMN 3 HATATOM:
1 — Hanbinbwmnit Hatar Nmax; 2 — HanmeHLWwnit HaTar Nmin

Ha puc. 3.6 BuaHo, wo npu rpadiyHomMmy 306parkeHHi NocaKu i3 3a30poMm MoJsie AOMNYCKY OTBOpPY

PO3TALLIOBYETLCA HAZ NOJEM AOMYCKY Basna, TO6TO po3mipu NpuAaTHOrO OTBOPY 3aBXAM bOinbwi 3a
pO3MipM NpUAATHOro Bana, ik i 6yn0 3a3HayeHo paHille NPU BBEAEHHI NOHATTA «3a30p».
Y Takui camuii cnoci6 Ha puc. 3.7 MOXHa NobaunTh, Wo npu rpadiyHomy 306parkeHHi nocagKku 3
HaTAroM nosie AOMNYCKy OTBOPY PO3TAllOBAaHe Mif nonem AONycky Bajia, TO6TO po3mipyM NpUAaTHOroO
OTBOPY 3aBXAW MEHLWI Big, po3mipiB NpuaaTHoOro Basa, AK i 6yno 3a3HayeHo paHile npu BBEAEHHI
MOHATTA «HaTAr». Pasom 3 nocagkamu i3 3a30pOoMm i NocagKamum 3 HaTATOM, KOJ/iM 3a30p abo BignosiaHoO
HaTAr y 3'€4HaHHI rapaHTYOTbCA CNONYYEHHAM ByAb-AKUX NPULATHUX OTBOPIB i BaNiB, MOXANBUI | TaKMI
BapiaHT, KOJIN FPaHMYHI PO3MipW CNOyYyBaHMX AEeTaNIel HeE rapaHTYoTb OTPMMAHHA Y CNOYYEeHHi Anwe
3a3opy abo snuwe HaTtary. Taki nocafku HasuBalOTb NepexiaHUMW, B LbOMY BMNAAKY MOXKAMBE
OTPMMaAHHA fAK 3a30pY, TaK i HATATY, KOHKPETHUI XapaKTep 3'€QHAHHA 3aN1eXKaTMMe Bif AiNCHUX pO3MmipiB
CNoNy4YyBaHMX NPUAATHUX OTBOPIB i BaniB. [NOKaXKemMo Le Ha NpuKnag,.

Mpuknag 3.

H103
+001

5D+U.|:|2

Ha KpecneHHi oTBOpy 3a3HauyeHui posmip , @ Ha KpecneHHi Bana . 3giicHumo
HeobXiAHiI po3paxyHKK.

[paHMYHI po3mipu otBopy, mm: Dmax = 50,00 + 0,02 = 50,02; Dmin = 50,00.

lpaHWYHi po3mipu Bana, mm: dmax = 50,00 + 0,03 = 50,03; dmin = 50,00 + 0,01 = 50,01.

Baa

3 +0.03

\ +0.01

Ure.

0.01

0.03

+0.02

fll]
(g™

Puc. 3.8. MpadiyHe 306parkeHHA nepexigHOi nocagKku:
1 — Haibinblumit 3a30p Smax; 2 — HanbinblKMi HaTar Nmax

AKWO yABMUTU 3'€eQHAHHA OTBOPY, WO Ma€ HaWbiNbWKWIA rPAHUYHUIA PO3Mip, 3 BASIOM, WO MAE

HaliMeHLWWIN rPaHNYHUIA PO3MIp, TO CTBOPIOETHCA MOCAAKA i3 3a30POM, OCKiNIbKM OTBIp Binblue Bana, npu
LLbOMY 3a30p byae Hanbinbwum i gopiBHoBaTMMe Smax = 50,02 — 50,01 = 6,01 mm.
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AKWO K yABUTU 3'€aHAHHA OTBOPY, O MAE HAUMEHLINI FPAHNYHUIA PO3MIp, i3 BaOM, WO MAE

HaNBINbWMIA FPaHUYHUI PO3Mip, TO BUHMKHE NOCaZKa 3 HATArOM, OCKiZIbKKM Ban binblie oTBOPY, Npu
LbOMY HaTAr byae Hanbinbwmm i gopisHioBaTMme Nmax = 50,03 — 50,00 = 0,03 mm.
Mpu rpadiyHoMy 306paxkeHHi nepexigHoi nocagku (puc. 3.8) nons ponyckis oTBopy i Bana
NnepeKkpmBaloTbCA, TOOTO PO3MIpM NPUAATHOTO OTBOPY MOXKYTb BUABUTUCA i Binblie i MmeHWwe po3mipy
NPWAATHOrO Bana, WO M He [03BO/AE 3a34aNerifb, 4O BUIOTOBNEHHA Mapu CNoJydyBaHWUX AeTanel,
CKa3aTu, AKoto byae nocaska — i3 3a30pOM UM 3 HATATOM.

Mocafkn 3 rapaHTOBaHMM 3a30POM BMKOPWUCTOBYHOTbCA B TWUX BUMNAAKAX, KOAM AOMNYCKAETbCA
BIAHOCHWI 3CyB AeTanel; NOCagKM 3 rapaHTOBaHMM HaTATOM — KOAM HeobXigHO nepeaaBaTh 3ycuAans
abo obepTanbHUN MOMEHT 6e3 [0AaTKOBOFO Kpin/ieHHA AuLe 33 paxyHOK MPYKHWUX aedbopmauii, AkKi
BMHWMKAIOTb MifZ Yac CKAAZAHHA CNoAyYyBaHUX AeTanen.

MNepexigHi NOCAaAKM MatoTb HEBEAMKI FPAHMYHI 3330PpU | HATATM | TOMY iX 3aCTOCOBYIOTb Y TUX
BUMNaAKax, KONM HeobxiaHO 3abe3neunTn LEHTPYBaHHA AeTanei, To6To 36ir ocelr oTBOpPY i Bana; npu
LbOoMy Y 3'€AHAHHI NOTPiOHE AOAATKOBE 3aKpinaeHHA 3'€AHYBAHUX AeTaNel.

MocaaKu B cucTemi OTBOpY Ta B CUCTEMI Bana

MocagKkn BCiX TPbOX rpyn i3 3a30pamMu, 3 HaTAramMu, nepexigHi 3 pPiSHUMKU BeIMYUHaAMU
HaMBINbLIMX | HAMMEHLNX 3230PiB | HATATIB MOXKHA OTPUMYBATW, 3MIHIOIOUYM NOJIONKEHHA NONIB A0OMYCKIB
060x cnonyyyBaHuX AeTanein — oTBopy i Bana. OgHaK, BOYEBMAb, TaKMX CMOJyYEHb MOXKe BUABUTUCA
6e3niy, Wo npussBesno 6 A0 HEMOXKAUBOCTI LLEHTPANi30BAHOrO BUTOTOB/IEHHSA MIPHOTO pi3asibHOro
IHCTPYMEHTY (cBepaen, 3eHKepiB, PO3BEPTOK), AKNI popmye po3mip oTBopY.

Habarato 3py4Hille 3 TexHonoriYHoro (nig, 4ac BUrOTOBAEHHS) 11 eKcnayaTauiiHoro (npwm
PEMOHTI) nornsaay oTpMMyBaTW Pi3Hi NOCaZAKK, 3MIHIOOUM NONOXKEHHS NONSA A0NYCKY NLWE OAHIET AeTani
NPV HE3MIHHOMY NOMOXKEHHI NONA AOMNYCKY iHLWOI.

Hanpuknag, pi3Hi nocagku, po3rfiaHyTi B nNpuknagax 1, 2, 3, CTBOpPEHi 3MiHOK auwe nonis
OOMNYCKY BaniB MpW MNOCTIMHWUX MNOAAX AOMYCKY OTBOPIB. TakMi c€nocib CTBOPEHHA Pi3HMX MOCAAOK
Ha3MBAETbCA CUCTEMOLO OTBOPY. [leTasnb, Y AKil NONOKEHHA NONA JONYCKY € 63a30BMM i He 3aneKuUTb Big,
XapaKTepy 3'€4HaHHA, WO BMMAaraerbcA, Ha3MBalOTb OCHOBHOIO AETaN/l0 CUCTEMU (B PO3IIAHYTOMY
BMMaAKy — OTBip). AHaNOriyHi Nocaku MOXyTb BYyTWU OTpPUMaHi B iHWMWI cnocib, AKWO 3a OCHOBHY
OeTanb y3aTW Bas, a A8 CTBOPEHHA Pi3HMX NOCALOK 3MiHIOBATM NOAA AOMNYCKiB OTBOPIB. TaKMi cnociob
CTBOPEHHSA HAa3UBAETLCA CUCTEMOIO Baa.

| Ban 2

a7
\Q Baa

o—h I
OTe. E
)
4 Ban 3

Puc. 3.9. MpadiyHe 306parkeHHA NOCaAOK Y CUCTEMI OTBOPY:
1 — none AOMNyCcKy OCHOBHOrO OTBOPY; 2 — MOJie AOMYCKYy Bana A/1A NOCaAKWM 3 HaTarom; 3 — nose
JONYCKy Bana AnA nepexifHoi nocagku; 4 — nose AonNycKy Bana A1A NOCALKM 3 3330pOM
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Takum 4YUHOM, MOCAOKU 8 cucmemi omeopy — Uue MocadKu, 8 AKUX Pi3Hi 3030pu ma Hamszu
oOMpuUMyomb 3'€OHAHHAM PIi3HUX 80s1i8 3 0CHOBHUM omeopom (puc. 3.9).

Mocadku 8 cucmemi easna — ye NocadKu, 8 AKUX Pi3Hi 3a30pu ma Hamsau ompumyome
3'€0HAHHAM pi3HUX omeopie 3 0cHo8HUM 8asiom (puc. 3.10).

2
OTE. \ OTE.

=
0 77 0
OTE.

/ ™~

Puc. 3.10. T'padiyHe 306parkeHHA NOcagoK y cucTemi Bana:
1 — none Aonycky OTBOPY 4714 NOCAagKWM i3 3a30pom; 2 — noJsie AOMNYyCKy OTBOPY ANA nepexigHoi
nocagku; 3 — nosie AOMNYCKY OTBOPY A1A NOCALKM i3 HATATOM; 4 — nose AOMNYyCKy OCHOBHOrO Basna

Y npakTuui mawnHobyayBaHHA nepesara HaAa€TbCA CUCTEMI OTBOPY, OCKIJIbKM BUTOTOBUTU OTBIp
Ta BUMIPATM MOro 3HAYHO CKAAZHIWeE i JOPOXKYE, HiXK BUTOTOBUTU M BUMIPATM Ban TaAKOro Camoro
PO3Mipy 3 OAHAKOBO TOYHICTHO.

Tak, BanM pi3HOiI TOYHOCTI (i BMCOKOI) MOXHa 06pobnATM M BMMIpIHOBATM YHiBEpCa/SbHUMMU
IHCTPYMEHTaMU — pisuamK, WidyBanbHUMKU Kpyramu, MiKpomeTpamu Towo. A ana obpobku i
BMMIpHOBAaHHA TOYHUX OTBOPIB NOTPIOHI cneljianbHi BUCOKOBAPTICHI iIHCTPYMEHTU (3eHKepu, PO3BEPTKM,
NPOTAXKKKU, Kanibpu-npobku). KinbKicTb KOMNNEKTIB TaKMX iHCTPYMEHTIB, HeobxigHux ana obpobku
OTBOPIB 3 04HAaKOBUM HOMIHAZIbHUM PO3MIPOM, 3a/1EKUTb Bif, PiISHOMAHITTA rPaHUYHUX BiOXMAEHDb, AKi
MOXKYTb OYTU NPU3HAYEHI KOHCTPYKTOPOM. MpMnycTUMO, NOTPIGHO BUFOTOBUTW TPU KOMMJIEKTU AeTanei
OAHAKOBUX HOMiHaNIbHUX PO3MIpiB Ta OAHAKOBOI TOYHOCTI AN1A CTBOPEHHA NOCAAOK i3 3230pOM, HAaTArOM
i nepexigHoi. AKWO B3ATM CUCTEMY OTBOPY, TO MPAHWYHI PO3MipM OTBOPIB A/1A BCiX NOCagoK byayTb
OfHaKoBMMMU Ta ansa 06pobKM 11 BUMiptOBAHHA OTBOPIB 3HAZ0OMTHCA NMLLIE OAMH KOMMIEKT CheLiafbHUX
iHCTPYMeHTIB. A UbOro * BMNaAKy B CUCTEMI Basia FPAHMYHI PO3MipM OTBOPIB ONA KOXKHOI MOCAAKM
6yayTb Pi3HUMU I, OTXKe, ANA 06pOOKM 3HAZ0OUTLCA TPU KOMMIEKTM CreLiasibHUX iIHCTPYMEHTIB.

Ons Toro wob 3pobutn NpM3HaYeHHA NOCaf0K KOHCTPYKTOPOM i 06pobKy aetaneit pobounm e
3PYYHIWWM, LOMOBWANCA, LLLO MOSA AONYCKIB OCHOBHUX AeTafel CUCTEM NOCAA0K MAtoTb 3a40BOJIBHATH
OZHi 060B'A3KOBIN YMOBI: OAMH i3 rPaHUYHMX PO3MIPiB OCHOBHOI AeTani Mae 36iraTuca 3 HOMiHaIbHUM
po3mipom. Mpuyomy 419 OCHOBHOIO OTBOPY TaKMM FPaHUYHUM PO3MipOM Mae ByTn HalimeHwWwuit (abo,
O Te camMe, — HUMKHE BiAXWMJIEHHA OCHOBHOIO OTBOPY MA€E AOPiIBHIOBATU HY/IO, @ 419 OCHOBHOrO Basa
TAaKUM FPaHUYHMUM PO3MiIpOM Ma€E byTn Halbinbwnii (abo, Wo Te came, — BEPXHE rPaHUYHE BiaAXUAEHHSA
OCHOBHOIO Bajla Ma€ OOPIBHIOBATU Hy0). Yce BULLIEHaBeAEeHe O3HAuYa€, WO A/ OCHOBHUX AeTanei
CUCTEMM MPUAHATO aCMMETPUYHE OAHOCTOPOHHE MoJie AOMYCKY. 3anam'aTaTi Lie MOXKHa TaKUM YMHOM.
Jonyck OCHOBHOI AeTasli cMcTemMM MOCafAOK 3aBXKAW CNPSAMOBAHMA «y TiNo» Uiel getani: y BUMnNagky
OCHOBHOTO OTBOPY — Ha 30iiblIEHHA FPAHMYHOTO PO3MipYy MOPIBHAHO 3 HOMIHA/NIbHUM; Yy BUMNAAKY
OCHOBHOIO Ba/la — Ha 3MEHLUEHHA rPAHNUYHOrO PO3Mipy NOPIBHAHO 3 HOMiIHA/NIbHUM.

Po3rnsHeMo MpuKAag Ha BM3HAYaHHA XapaKTepy 3'€gHaHHA (rpyny Mocafok) 3a rpadiyHum
306paXKeHHAM NOCAAOK.
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Puc. 3.11. B3aemHe po3TallyBaHHA NOJiB AOMYCKiB CNONYYyBaHMX AeTasel y CUCTeMI OTBOPY:
1 — nosne AonNycky OCHOBHOI AeTani cuctemu; 2—13 — nona AONycKiB CNo/y4yBaHUX AeTanen

AHani3 rpadiyHoro 306paxkeHHs NocaaokK:
Ha3Ba OCHOBHOT AeTani CMCTEMU — OCHOBHWUI OTBIp;
XapaKTepUCTMKA NONA AONYCKY LiEl AeTani — HUMXKHE BiaxuneHHa El = 0;
Ha3Ba AeTasi, Cno/iy4yBaHOi 3 OCHOBHOIO — Bau;
XapakTep 3'eAHaHHA (rpyna NnocagokK), CTBOPIOBAHOIO OCHOBHOO Ta CMOJy4yBaHOM AETaNaAMM 3 NOJISMM
ponyckiB — 1—2; 1—3; 1—4 — nocagku 3 Hatarom; 1—5; 1—6; 1—7; 1—8 — nepexigHoi nocagku; 1—
9;1—10;1—11;1—12; 1—13 — nocaakKwu i3 3a30pom.

EIL
- IEIIE
1

Puc. 3.12. B3aemHe po3TallyBaHHA NOAIB AOMNYCKiB CNOy4YyBaHMX AeTanen y cMcTeMi Bana:
1 — none fAonycky OCHOBHOI geTani cuctemn; 2—12 — nona gonNycKiB cnoayvyyBaHUX geTanein

AHani3 rpagivyHoro 306paxkeHHA NOCaLoK:

Ha3Ba OCHOBHOT AeTani CMCTEMN — OCHOBHU Ba;

XapaKTepUCTMKa NOAA SONYCKY L€l AeTaNi — BEPXHE BigxuneHHs ei = 0;

Ha3Ba AeTani, CNoy4yBaHOi 3 OCHOBHOK — OTBIp;

XapakTep 3'eAHaHHA (rpyna NnocagokK), CTBOPHOBAHOIO OCHOBHOO Ta CMOJy4yBaHOM AETaNaAMM 3 NOJSMM
ponyckisB — 1—2; 1—3 — nocagku i3 3asopom; 1—4; 1—5; 1—6; 1—7 — nepexigHoi nocagkm; 1—8; 1—
9;1—10; 1—11; 1—12 — nocagKu 3 HaTArom.
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KoHTpOAbHi 3anuTaHHA
Y yomy NonArae PisHULA MiX HOMIHaNbHUM i AiINCHUM po3mipamm?
AKi po3mipu HasnBatOTb FPAHUYHUMK?
AK noB'A3aHi Mix cob0to rPaHMYHWUIA PO3MIP, HOMIHANbHUIA PO3MIp | TPAHUYHE BIOXMNEHHA?
Lo BM3Ha4ae gonyck?
AK noB'A3aHi Mix cob0to rpaHMYHI PO3MipK Ta [ONYCK?
AK noBs'A3aHi Mix coboto rPaHUYHI BiAXMAEHHA Ta AOMNYCK?
LLlo Take nocagKa?
Yum xapaKTepusyeTbca nocagKa?
LLlo TaKe 3a30p i AKUMM € YMOBU MOr0 BUHUKHEHHS?

. Lo TaKe HaTAr | AKUMM € YMOBM MOr0 BUHUKHEHHSA?

. fIK CTBOPIOIOTLCA MOCAAKM B CUCTEMI OTBOPY?

. fIK CTBOPIOIOTLCA MOCAAKM B CUCTEMI Bana?

. flKa 3 cUCTEeM NOCAZOK € NMepPeBaKHO Ta Homy?

. K po3TalLoBaHe noJie A0nycKy OCHOBHOro OTBOPY B CUCTEMI OTBOPY?

. K po3TalLoBaHe noJie A0NycKy OCHOBHOrO Basia B CMCTeMi Bana?

. fIK 33 B3aEMHMM PO3TallyBaHHAM MOJiB AONYCKiB OTBOPY 1 Bana npu rpadiuHoMy 306paskeHHi

nocazKku BU3HAYMTUN XapaKTep 3'€4HAHHA?
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Nekuia Ne4 [lonycku Ta NOCagKu rnagKkux LUNiHApUYHUX 3'€gHaHb

. No6ypoBa cucrtem gonyckis i nocagok ECAM i OCT
. Monsa ponyckis ECAN CEB i OCT
MocapKu nepeBaXKHOro 3aCTOCyBaHHA

3acrocyBaHHA nocagoK ECAN CEB i cucremu OCT

U A WN R

Tabauui rpaHuMuHKUX BiaxuneHb ECAN i OCT

NobyaoBa cuctem pgonyckis i nocagok ECANM i OCT

Cucmemoro 0Oonyckie i MNocadoK Ha3UuBAOMb CyKynHicms padie 0onycKie i Mocadok,
30KOHOMIpHO nobydosaHux Ha niocmasi 00cgidy, meopemu4HUX Ma eKcrepumMeHmasbHUX 00CAiOMEHb |
ohopmeHux y suenadi cmaHoapmis.

Cuctema npusHayeHa gnsa BMbopy MiHiManbHO HeobXigHMX, NpoTe AOCTaTHIX ANA NMPAKTUKK
BapiaHTIB [ONYyCKiB i MNOCAAOK TMNOBMX 3'€AHaHb JAeTaseld MAWWH; BOHA HAZAE MOXKAMBICTb
CTaHZapTM3aLii pi3asibHUX IHCTPYMEHTIB i Kanibpis, NoONerwye KOHCTPYHOBAaHHA, BUPOOHMLTBO
OOCATHEHHA B3aEMO3aMiHHOCTI BMPODBIB i iX YaCTWH, a TAKOX NiABMLLYE iX AKicTb. Y Hawild KpaiHi
3aCTOCOBYBa/IM CUCTEMM AOMNYCKiB i NocagoKk, odbopmneHi 3aranbHocotosHumm (OCT) i aepskaBHUMM
(FOCT) cTaHgapTamu.

Ha cborogHi 6inbluicTb KpaiH CBiTY 3aCTOCOBYE CMCTEMM AONYCKIiB i nocaaok ISO. Cuctemu ISO
CTBOPEHI ANA MOXAMBOI YHidiKauii HaUiOHAaNbHMX CUCTEM [OOMYCKiB i MNOCagoK | MNOKpalaHHA
MiP>KHAPOAHUX TEeXHIYHUX 3B'A3KIB Yy MeTasioobpobHiIM NPOMMUCAOBOCTI. 3aslyd4eHHA CTaHaapTiB i
pekomeHaaui ISO B HaLioHa/bHI CTaHAAPTM CTBOPIOE YMOBU ANA 3abe3neyeHHs B3aEMO3aMiHHOCTI
OZHOTUMHUX AeTanen, CKNagoBUX YaCTUH i BUPOBIB, BUTOTOBNEHUX Y Pi3HUX KpaiHaX.

Kpainn — uneHun CEB npuitHAAM pilleHHs NpO nepexig Ha EANHY cMcTemy AONYCKiB i NOcagoK
(ecOn CEB) 11 ocHOBHi HOpMM B3aEMO3aMiHHOCTI, fIKi 3aCHOBaHi Ha cTaHgapTax i pekomeHaauisx 1SO.
€CAON CEB nowwuploeTbCa Ha CMNOAy4YyBaHi Ta HECNOAYyYyBaHi UMAIHAPWUYHI, NAOCKI M iHWI enemeHTH
aetaneit. Nepexig Ha ECAOMN po3snoyatuii iz 1.1.1977 p. i 3aBepennin 1.1.1980 p.

Ha cborogHi mixHapoaHa ToOpriBAa M HAyKOBO-TEXHiYHi 3B'A3KM pgeprkaB yce 6inbwe
pPO3LWMNPOOTLCA. Pa3om 3 MM Y NPOMUCAOBICTb BNPOBAAXKYOTbCA 1 cuctemmn gonyckis I1SO. Tak, Ha 3A3i
aBTOMOGini «CnaByTa» BUMYCKaOTb MEPEBAXKHO i3 3aCTOCYBAHHAM CMCTEMW AOMNYCKIiB i nocaaok ISO.

Cuctemm pgonyckis i nocagok FOCT, ISO i ECAN CEB ana TMnosux aetanen mallnH CTBOPEHI 3a
€AMHMMM NpUHUMNamu. MNepenbayeHi NocaaKkuM B cMCTEMi OTBOPY M Y cucTemi Bana (puc. 4.1).

Ions gonyekis sanis [onst gonyckis oTBOPIE

Hynwora
NiHiA

0 : 0
IMone nonyery ==
OCHOBHOTO S
&
aTBOPY = S Mone IOMYCKY
= E OCHOBHOIT Balld
. . Zl 2 .
[ons gonyekis Banie =l g [Tous gonyckie oTBOpIE
a 7]

Puc. 4.1. Mpuknaam posTallyBaHHA NONIB AONYCKiB A4 NOCagoK y cuctemi oteopy (a) i y cuctemi Bana

(6)
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Cuctema OTBOPY € MepeBarkHOW, OCKiNbKW BUKOHATM Ban NOTpibHOro aiamertpa i nigirHatu
nog OTBip 3Ha4yHO npocTiwe (puc. 4.2; No BHYTPIWHbOMY AiameTpy nigwunHuka). Cuctema Bana
3aCTOCOBYETLCA, HANPUKAAA, Y NOCAALi NiAWMMHUKA NO 30BHILLHbOMY AiaMeTpy.

lons gonyckis Banie [ons gonyckis oTeopie

Hynroma
TiniA

0 : 0

TMone nonyery ==

OCHOBHOTD B

OTBOPY = :
=| = lone nonycky
E|-E  ocnosnoro sana
2 5

[ons gonvekis ganie =12 [Tong 1onyekis OTBROPIE
a 6

3aCTOCVBaHHﬂ CUCTEMU OTBOPY Ta CUCTEMU BaNy

OpHaK y geaknx BunafKax 3 KOHCTPYKTUBHUX MipKyBaHb A0BOAMTLCA 3aCTOCOBYBATM CUCTEMY
Bafla, HanNpuKAag, Toai, Konu noTpibHO ueprysaty 3'€AHAHHA AEKiNbKOX OTBOPIB OAHAKOBOrO
HOMIHaZIbHOTO PO3Mipy, NPOTE 3 PiSHUMM NOCaAKaMM Ha OAHOMY BaJi. Y 3'eqHaHHi, NOKa3aHOMY Ha puC.
2.3, a, mae byt 3abe3neyeHa pyxoma nocagka Banunka 1 3 Taroto 3 i Hepyxoma Moro nocazKa 3 BUAKOHO
2. AIKWO BMKOHATU Ue 3'eaHaHHA B cuctemi oteBopy (puc. 2.3, 6), To BanMK AoBedeTbca pPobuTu
CXi44acTMM, NPUMYOMY KpaWHi cXifli MOBMHHI MaTW Binbwnit giameTp, HiK cepepHi. MOHTaX Takoro
BY3/1a YCKNa4HEHWUI (BasMK, NPOXO4AYMN CTOBLLEHUM CXifALLEM Kpi3b OTBIp Yy BU/ILL, NOWKOANTb NOBEPXHIO
oTBopy). OTXKe, B LLbOMY BUMaAKy AOLUiNbHO 06paTh cucTemy Bana (puc. 2.3, B). Cuctemy Bana BurigHiwe
3aCTOCOBYBATM W TOAi, KOAW AeTani TUMy TAM, OCeM, BaJIMKIB MOXKYTb OYyTU BUFOTOBAEHI 3 TOYHMX
XONIOAHOTArHYTUX MPYTKiB 6e3 mexaHiuHOi 06pobKM iX 30BHIWHBLOI NoBepxHi. Mpu BMbBOPI cuctemm
NnocafokK c/ig BpaxoByBaTW TAKOXK AOMYCKM HA CTaHAAPTHI AeTani Ta CKNaf0Bi YacTUHM BUPOOIB.

0 h‘=l:_ﬂ 0 0
{ &

s

il I'j @
Puc. 4.3. LLlapHipHe 3'eaHaHHA BUAKK 3 TAroto (bopma BannKa i po3TallyBaHHA NOANiIB AONYCKiB AnA
HAOYHOCTi MOKa3aHi CXeMaTUYHO):

a — 3'eQHaHHA BaNuKa TAMM 1 BUNKKU; 6 — 3'elHaHHA AeTanel y cuctemi oTBopy; B — 3'€iHaHHA AeTanen
Yy cuctemi Bana; 1 — BanukK; 2 — BUAKa; 3 — TAra
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OduHuuj donycky. Y cuctemi ECON CEB Tak camo, siK i B OCT, BM3Ha4eHi emnipnyHo, Tob6TO
AOCNIAHUM LINAXOM.

OO0uHuyAa 0oMnycky — eKCcrnepuMeHmasnbHO BCMAHOB8/AEHA 30a/eXHiCMmb, AKa 00380/4€
06'ekmuBHO oyiHIBAMU MOYHICMb pPO3Mipie pi3HOI 8enu4UHU | AKa HeobxiOHa 014 HAYKO8o
06rpyHmMoeaHo2o cknadaHHsa padie oonyckie.

OuiHKa BIAHOCHOI TOYHOCTI OAHAKOBUX HOMIHANIBHUX PO3MIPIB He BUKAWKAE YCKNAAHEHD.
Hanpwuknag, 3po3ymino, wo po3mip 8 3 gonyckom 0,02 Mm yABidi TOUHIWKI, HiX i3 gonyckom 0,04 mm.
IHaKwe BiAOYBAETbCA NPU PiI3SHUX HOMIHANIbHUX PO3Mipax, OCKIZIbKM MOMiYeHo, Wo 3i 36inbleHHsM
po3mipy 06pobtoBaHNX NOBEPXOHb OAHOTO | TOr0 CaMoro JONYCKY AOTPMMYBATUCA CTAE BCe CKAAgHILe,
TOBTO TOYHICTb TaKMx pPo3mipis moBbW 3pocTae. BcTaHOBAEHO, WO NPW HAMPISHOMAHITHILWHUX BUAAX
MeXaHiYHOi 06po6KM (TOUiHHSA, WAidyBaHHA, CBEPANIHHA, PO3KPYYyBaHHA TOLWO) PO3CitoBaHHA AiNCHUX
pO3MipiB 3a/1€XKHO Big, HOMIHA/IbHOTO PO3MipYy 3MIHIOETbLCS 33 3aKOHOM Mapabonu.

AK oAMHWMLA TOYHOCTI, 3a AOMOMOrOK AKOI MOMKHA BUPA3UTM 3aNEXKHICTb TOYHOCTI Bif
HOMiIHANbHOrO pPO3Mipy, MpPAKTUKOK Oyna BCTAHOB/MEHA OAMHWUUA f[onycky i. Poboyomy y cBOiM
MPaKTUYHIA AiIANBHOCTI OAMHMUAMM [OMYCKY KOPUCTYBATUCA He [0BOAMTbCA. YMCNOBI 3HAYEHHA
[0MyCKiB, 0b6UMCNEeHi 3 ypaxyBaHHAM O0AMHULI AONYCKY, HaBeaeHi B TOCT 25346—82.

Padu moyHocmi. fIK y»Ke 3a3Hayanoca, pisHi AeTani MalKnH 3a1eXKHO Big NpU3HAYEHHS 1 YMOB
poboTn noTpebyloTb pi3HOT ToYHOCTI BUrotoBaeHHA. B ECAMN CEB nepeabayeHo KifibKa paaiB TOYHOCTI,
Ha3UBaHWX KBaNiTETaMM.

Keanimem — ye cyKynHicms 0onyckie, ujo 8iornosioaroms 00HAKOBOMY CMYreHK MOYHOCMI
0718 8CiX HOMIHAMbHUX PO3MIpi8. IHWUMU C/1080MU, KOMEH K8asimem Xapakmepu3lyembsCs MesHO0
Kinbkicmio 00UHUUb O0onycky — maxkum 6ye npuHyun cKkAAOaHHA cmaHoapmy Ha niocmasi 4imkoi
30KOHOMIPHOCMI 3MiHU 8e/U4UHU 00MYCKY 3 YPaxXy8aHHAM HOMIHA/IbHO20 PO3MIpY.

Ona po3mipis Big 1 4o 500 mm BcTaHOBAEHO AeB'ATHaAUATb KBaniTeTiB: 01, 0 i3 1-ro no 17-i.
I3 3pocTaHHAM HOMepa KBafiTeTy [0nyck 36inblyeTbca, TOOTO TOYHICTb cnagae. [daa nocagok
nepeabayeHi KBanitetu 3 5-ro no 12-un.

Jonyckn B KoxHomy Keaniteti €CAMN CEB no3Ha4yaloTbCA ABOMA MiTepaMM NATUHCBKOro
andasity (IT) 3 fomaBaHHAM HoMepa KBaniteTy. Hanpuknag, IT5 o3Hayae gonyck no 5-my KBaniTety, a
IT10 — ponyck no 10-my KBaniTety.

Paou moyHocmi 8 cucmemi OCT Ha3zusarome Kaacamu moyHocmi (a e €CAN CEB —
Keanimemamu).

Ona po3mipis Big 1 ao 500 mm y cuctemi OCT HalyKmBaHILMMKM € OAMHAAUATL Knacis
TouHocTi: 1, 2, 2a, 3, 33, 4, 5, 7, 8, 9, 10. 3i 3pocTaHHAM HOMepa Knacy AonycK 36inbwyeTbca, To6TO
TOYHICTb cnagae. [lna nocagoK nepeabayeHi knacm 3 1-ro no 5-i.

MpubnunsHy BianosigHicTb Knacis TouHocTi OCT i kBaniTeTiB ECAMN CEB HaBeaeHO HUXKYe.

Tabnvus 4.1

BignosigHicTb Knacis TouHocTi OCT i kBaniTeTiB ECAIM CEB

Knacm 1 2 2a 3 3a 4 5 7 8 9 10
TOYHOCTI

30




KBanitetn | Ban

Ban

Ban

oTB

Ban

oTB

10

11

12

13

14

15

16

17

[na HallyKMBaHiWWX y 3araibHOMY MaWwWHObyAyBaHHI KBaniTeTiB (3 5-ro no 17-i) 3HayYeHHsA

OONYCKiB HaBeaeHo B Tabn. 4.2.

YBaxKHO nepernaHyBwn byab-aknii pagok Tabn. 2.2, 3a3Ha4yMmo, WO AOMNYCKU OAHAKOBMX

pPO3MipiB y pPi3HMX KBafiTeTax € pPisHMMM, TOBTO KBaNiTETM BM3HAYalOTb Pi3HY TOYHICTb OAHAKOBMX

HOMIHANIbHNX PO3MIpIB.

| Wwe oaMH, HaneBHe, HaMBa*KAMBIWKNI AN KBanipikoBaHOro poboyoro BUCHOBOK. OCKi/bKK

pi3Hi cnocobu 06pobKM aeTane MatkoTb MNEBHY EKOHOMIYHO AOCSXKHY TOYHICTb, TO MNPU3HAYEHHS

KBaniTeTy (a OTKe, M OO0MYCKY) KOHCTPYKTOPOM i 3a3HaAYyeHHs MOro Ha KpecneHHi GpaKTU4YHO 3a4atoTb

TexHoorito 06pobku aetanei.

Tabnunuya 4.2

3HAYeHHA JONYyCKiB, MKM
IHTepBanu Keanitetn
HOMIHaNbHUX + 6 7 8 9 10 11 12 13 14 15 16 17
po3MmipiB, MM
Jo 3 4 6 10 |14 |25 |40 |60 |100 |140 | 250 400 600 1000
MNoHag 3 no 6 5 8 12 18 |30 |48 |75 120 | 180 | 300 481 751 1200
MoHag 6 po 10 6 9 15 |22 |36 |58 |90 |150 (220|360 580 900 1500
MoHap 10 po 18 8 11 |18 |27 |43 |70 | 110 | 180 | 270 | 430 700 1100 | 1800
MNoHag 18 oo 30 9 13 |21 |33 |52 |8 |130 210|330 | 520 840 1300 | 2100
MNoHag 30 go 50 11 16 |25 |39 |62 100 | 160 | 250 | 390 | 620 1000 | 1600 | 2500
MNoHag 50 go 80 13 19 |30 |46 |74 | 120|190 | 300 | 460 | 740 1200 | 1900 | 3000
MoHag 80 no 120 15 |22 |35 |54 |87 140 | 220 | 350 | 540 | 870 1400 | 2200 | 3500
MNoHap 12000180 |18 |25 |40 |63 100 | 160 | 250 | 400 | 630 | 1000 | 1600 | 2500 | 4000
MNoHan 180800250 (20 [ 29 |46 |72 115 | 185 | 290 | 460 | 720 | 1150 | 1850 | 2900 | 4600
MoHap 250 00315 |23 (32 |52 |81 130 | 210 | 320 | 520 | 810 | 1300 | 2100 | 3300 | 5200
MNoHan 31580400 |25 (36 |57 |89 140 | 230 | 360 | 570 | 890 | 1400 | 2300 | 3600 | 5706
MNoHan 400 po 500 |27 |40 |63 |97 155 | 250 | 400 | 630 | 970 | 1550 | 2500 | 4000 | 300

IHmepsanu posmipis.

IHTepBann po3mipie y craHaapTax cuctemn OCT 36iratoTbes 3

iHTepBanamu, npunHaTMmm B ECAN CEB.
€aMHa cucTeMa AoNycKiB i NocagokK (TobTo Bei cTaHA4APTH, AKi BXOA4ATb A0 Hei) odopmaeHa y
BUrNAAI Tabnuub, y SAKUX ANA HOMIHA/NIbHMX PO3MIpiB 3aaHi HayKoBO OBOFPYHTOBaHI BEAUYMHMU
rPaHUYHMX BiAXWMEHb ANA Pi3HMX MONIB AONYCKiB OTBOPiB i Banis. Y psagkax Tabauub 3a3HayeHi
HOMIHANbHI PO3MipK, B KONOHKAX — NOJA AONYCKIiB i BiANOBIAHI iM rpaHMYHi BiaxnneHHA. dopmanbHO
cnig 6yno 6 y 3a3HayeHUx TabauuAax maTW KinbKicTb pAaKiB, ika 6 AOPiBHIOBaNA KifIbKOCTI OXONAEeHUX
CTaHAapTOM HOMiHaNbHUX po3mipie. OaHaK Taki Tabnuui 6ynm 6 ayxe rpomisgkumu. OCKiNbKK
TEXHOIOTIYHO NPAKTUKO 06POo6KM AeTanelt BCTAHOBAEHO, YTO CKAAAHICTb iX BUTOTOBAEHHA MaiKe He
BiApI3HAETbLCA B NEBHOMY iHTepBani PO3Mmipis, TO NPU CTBOPEHHI CMCTEMU BYNO BU3HAHO AOLiIbHUM
OOMNYCKM 33a4aBaTM HE AN1A KOXHOro po3Mipy, a B3ATU iX OAHAKOBUMM ANA BUAINEHMX iHTepBanis
po3mipis.
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Y HaliBarKnMBIiWOMY pfianasoHi HomiHanbHMX po3mipiB Big 1 go 500 mm y €CAON CEB
BCTAHOB/IEHO iHTEPBa/IM HOMiHa/IbHUX PO3MipiB, HaBeaeHi B Tab. 4.3.

Tabnnus 4.3
3HayYeHHA AO0NYCKiB, MKM
OcCHOBHi iHTepBanu MpoMiKHi iHTEepBanm
noHag, 0o noHag, 0o
—_ 3 —_ —
3 6 — —
6 10 — —
10 18 10 14
14 18
18 30 18 24
24 30
30 50 30 40
40 50
50 80 50 65
65 80
80 120 80 100
100 120
120 180 120 140
140 160
160 180
180 250 180 200
200 225
225 250
250 315 250 280
280 315
315 400 315 355
355 400
400 500 400 450
450 500

TemnepamypHuli pexcum. YCi BigXUNEHHSA y CTAaHZ4APTAX Ha AONYCKM i NOCaZKN PO3paxoBaHi Ha
YMOBW KOHTPOIO AeTanei npu HopManbHin Temnepatypi (+20 °C). Ona ocobaMBo TOUHUX AeTanei
KOHTPO/Ib NPOBOAATL Y CMeLia/ibHUX NPUMILLEHHAX. B iHWMX BMNagKax cTexaTb Aule 33 TUMm, LWob
TemnepaTtypa AeTani h BUMipoBanbHOro 3acoby B MOMEHT NepeBipKu Byna 0a4HaKOBOLO.

Monsa ponyckis ECAMN CEB i OCT

Mone AoNycKy BM3HAYa€E BENMYMHY AOMYCKY i MOro po3TallyBaHHA BiAHOCHO HOMIHAaNbHOTO
poO3Mipy, a B3aEMHEe pO3TallyBaHHA NOAIB AOMYCKiB CNOYy4yBaHUX AeTaNel XapaKTePU3YE TUM NOCALKM i
BE/IMYMHWN HANBINbLIMX | HAMMEHLKNX 3a30piB abo HaTAriB. MocafKNM MOXKYTb CTBOPIOBATUCA AK Y CUCTEMI
OTBOpY, TaK i B cMCcTemi Bana
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Ons ctBopeHHa nocagoKk y ECAM CEB craHaapTM3oBaHi (He3anexHo oAWH Big, ogHoro) aBa
napameTpu, 3 AKUX CTBOPIOIOTLCA NOAA AOMYCKIB: pAAWN Ta 3HAYEHHA AOMNYCKIB Yy Pi3HMX KBasiTeTax i Tak
3BaHi OCHOBHi BiAXWMNEHHA BaniB i OTBOPIB ANA BM3HAYEHHA MOJIOXKEHHA MNONA AOMNYCKY BigHOCHO
HOMiHa/IbHOTO PO3Mipy (HYN1bOBOI NiHii). AK OCHOBHE BiAXW/IEHHA NPUIHATO BiAXWIEHHS, HAWbMXKYe [0
HY/IbOBOI NiHil, AKe XapaKTepU3ye MOK/IMBE MiHiMasibHE BiAXUEHHA po3Mipy npu obpobui Big
HOMiHaNbHOro. Yncnosi 3HayeHHA OCHOBHMX BiAXW/EeHb CTAHAAPTM30BaAHI CTOCOBHO iHTepBanis
HOMIHANILHUX PO3MIpIB.

Takmm ynHom, none gonycky B ECAIM CEB cTBOPIOETLCA CNOAYYEHHAM OCHOBHOIO BiAXUAEHHSA i
KBafiTeTy. B LbOMYy CMNONy4YEeHHI OCHOBHE BIAXWNEHHA XapPaKTEPM3YE MONOXKEHHA NOAA OOMNYCKiB
Bi4HOCHO HYy/IbOBOI AiHIi, @ KBANITET — BEANYMNHY LOMYCKY.

Ona crteopeHHA nonis gonyckis y ECAM CEB B KOXHOMY iHTepBani HOMIHaNbHMX PO3MIpiB
YCTaHOBNEHUI psa, AONYCKiB i3 19 KBaniTeTiB N0 28 OCHOBHUX Bigxu/ieHb NOAIB AOMNYCKiB BasiB i OTBOPIB.
OCHOBHi BigXMNeHHA NO3HaYaloTb OAHIED NiITepoto (B OKpeMux BUNaaKax ABOMa ANA CnoayYyeHb TOYHOro
MalnHObyayBaHHA) NaTUHCbKOro andasity: senmkumun (A, B, C, CD, D Towo) — ana oTBopiB i manammu
(a, b, ¢, cd, d Towo) — ana sanis.
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Puc. 4.4. OcHoBHi BigxmMneHHsA oTBOpIB i Banis, NpuinHATI B cuctemi ECAMN CEB

Ha puc. 4.4 nokasaHO NONOXEHHA MOAIB AOMNYCKiB Yy Pi3HWMX KBajiTeTax nNpu O4HAKOBOMY
HOMIiHaNIbHOMY PO3MiIpi.

OCHOBHI BiaXW/IeHHA BasiB 3a/1eXaTb Bif HOMIHA/NIbHUX PO3MIPIB i 3a/MLWAOTLCA NOCTIMHUMMU
ONA BCiX KBaniTeTiB. BUHATKOM € OCHOBHI BiaxuneHHsa oTeopis J, K, M, N i Banisj i k, AKi npn ogHakoBux
HOMIHANbHUX PO3Mipax Yy Pi3HMX KBajliTeTax MAlOTb Pi3Hi 3HaYeHHA. Tomy Ha puc. 2.4 nona Aonyckis i3
BiaxuneHHamu J, K, M, N, j, k nogineHi Ha 4yaCcTMHM i NoKasaHi cxigyacTumm.

Yci nona ponyckiB (oKpim Js i js, AKi po3TawoBaHi CUMETPUYHO BiAHOCHO HYAbLOBOI AiHii)
0b6MeKeHi FOPU3OHTA/IbHUMM NiHIAMM Avwe 3 OAHOro OOKYy: 3 HUWMKHBLOTO, AKLLO MoJsie AOMYCKY
po3TalloBaHe BULLE HY/1IbOBOI NiHii, aB0 3 BEPXHbOTO, AKLLO BOHO PO3TalloBaHe HUMKYe HY/boBOT iHii. Le
NOACHIOETLCA TUM, WO NPU OGHOMY | TOMY CaMOMY HOMiIHANbHOMY PO3Mipi ANA BCiX KBANITETIB AONYCK
MaE€ pi3Hi 3HaYeHHA, @ OCHOBHI BIAXWUNEHHA He 3MIHIOITbCA.
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OCHOBHMMM BiAXUAEHHAMMW CNYXKaTb: A1a BaniB a — h BepxHi BiaxnaeHHa — es; gns oTeopis A
— H HWXKHI BigxuneHHA +El; gnAa BaniB j — zC HUXKHI BiaxmuneHHa +ei; ana otsopis J — ZC BepxHi
BigxuneHHa — ES.

OcHoBHi BiaxnaeHHA Banis npu po3pobui ECAMN CEB obumcneHi 3a emnipuyHnmm popmynamm.
OCHOBHi BigXx1MneHHA OTBOPIB NPWU LbOMY AibpaHi TaKMM YMHOM, WO6 AONYCKaTU CTBOPEHHA NOCAZ0K Y
CUCTEMi OTBOPY i B CUCTEMI Bana 3 PiBHUMM 3a30paMM i HAaTAraMU. TaKUM YNHOM, OCHOBHI BigAXUNEHHA
OTBOPIB € Bi4HOCHO HYNbOBOI NiHIi A3epKaNbHUM BiAOUTTAM OCHOBHMX BiAXWAEHb BaniB.

Mona AonycKiB OCHOBHWMX OTBOPiIB MO3HA4YalTbCA ANiTepoto H, a OCHOBHMX BaniB — h i3
[042aBaHHAM HOMepa KBanitety, Hanpuknag H7, H8, HY Towo, npu LubOMy HUXKHI BiAXMAEHHA 3aBXAMN
OOPIBHIOOTb HyAtO, i BignosigHo h7, h8, h9 Towo, Npu LboMy BepXHi BiAXMNEHHA 3aBXKAW AOPIBHIOOTb
HYJTHO.

Ona HomiHanbHUX po3mipis Big 1 go 500 mm y ECAN CEB ycrtaHosBneHo 77 nonis fonyckis
BasiB i 68 nonis gonyckis oTBopiB. KinbKiCTb NOMiB AOMNYCKiB OTBOPIB CKOPOYEHO 33 PaXyHOK MoAis
[DOMNYCKiB, 3aCTOCOBYBAHMX ANA NOCAAOK i3 HATAraMuM B CUCTEMI Bana.

[Ona YMTaHHA PO3MIpIB Ha Kpec/ieHHi HeobxiaHO 3HaTH, WO NPy YMOBHOMY MO3HAYeHHi nons
[O0MNYCKY CMoYaTKy 3a3HAaYa€ETbCA OCHOBHE BiAXWNEHHS, a Aani KBaNiTeT, HaNpPUKNaa:
@20 K8,
Ae @20 — HOMiIHaNbHUIA PO3MIp OTBOPY, MM;
K — BiaxuneHHsA nonsa gonycKy oTBopy;
8 — KBaniTeT;
16g7,
ae 16 — HoMiHanbHUI PO3Mip Bana, Mm;
g — BiAXWNeHHA nona Aonycky Bana;
7 — KBaniTer.

HaHeceHHA rpaHMYHMX BiAXWNEHb Ha KpecneHHAX 34incHoeTbes 3rigHo 3 TOCT 2.307—68
TpbOMa cnocobamm:

1. YMOBHMMM NO3HAYEHHAMM NONIB AONYCKiB, Hanpuknag 20H7, 14e8.
14 —0.032
YnCcNoBUMM 3HAYEHUAMM FPAHUYHKX BigxuneHb, Hanpuknag 20+0,021, © 0859,

YMOBHUMM MO3HAYEHHAMM NOJIiB AONYCKIB i3 3a3HAYEHHAM CNpaBa B AYXKKaX YNCNOBUX 3HAYEHb

14 ES( -0.03%2

rpaHUYHUX BigxuneHb, Hanpuknag 20H7(+0,021) abo s

Y BCix BMMNagKax CnoYaTKy 3a3HAYa€ETbCA HOMIHA/IbHUI Po3Mmip.

Halibinblw nepeBaskHUM € KOMbBiIHOBaHe 3a3HAYeHHs BigxuaeHb (YMOBHMM MO3HAYEHHAM i
yucnamu), B LbOMy BUNAAKY pO6OYOMY AOLINbHO KOPUCTYBATUCA KPeCNeHHAM 3a By ab-AKMX YMOB.

YMOBHI no3HavyeHHA nonie gonyckie y cuctemi OCT cyTTeEBO pi3HATbLCA Big BiANOBIAHMX
nosHayeHb y ECAM CEB.

Y cuctemi OCT nons [ONycKiB MO3HayaloTbCs NiTepamu pociincbKoro andasiTy: OCHOBHWMX
oTBOpiB — niTepoto A, a OCHOBHMX BaniB — B, i3 AoAaBaHHAMM iHAEKCY, WO BiaBUBAE Knac TOYHOCTI (Y
ApYromy Knaci iHaeKc He 3a3HayvaeTbea). Hanpuknag: Al, A, A3, A4 Towo; B1, B, B3, B4 Towo.

MonAa pgonyckis aetanei, CNoay4yBaHWX 3 OCHOBHMMM, MO3HAYAOTbCA NiTEPaMMU POCIACbKOro
andasiTy, AKi BiANOBIAAOTb YMOBHUM NMO3HAYEHHAM NOCALO0K, A1A CTBOPEHHA AKMX BOHU KOPUCTYHOTLCSA,
3 A0AaBaHHAM iHAEKCY K/iacy TOYHOCTI (y Apyromy Knaci iHAeKC He CTaBaATb). BUKOpUCTOBYIOTLCA TaKi
nosHaveHHa: Mp, Ip, NN, 1, T,H, N, C, A4, X, N, W, TX.
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HW}KHE BiAXMNEHHS MOAA AOMYCKY OCHOBHOMO OTBOPY A [O0PIBHIOE HY/O, BEPXHE BigXMNEHHSA
nons AONYcKy OCHOBHOrO Basa B gopiBHioe HyAto. Lie aHanoriyHo A0 NOAiB AOMYCKIB OCHOBHOIO OTBOPY

H  ocHoBHoro Bana hy ECAN CEB.
3acrocyBaHHA nocagok €ECAN CEB i cucremun OCT

3acToCcyBaHHA pPi3HMX MOCAZOK MNOACHUMO MNPUKNALAMM KOHKPETHUX i HalnowwupeHiwmnx
KOHCTPYKLiA — CKAafanbHUMN OANHULAMW ABUTYHA BHYTPILHBbOTO 3ropAHHS.

CnonyyeHHA MiAWWNHMKOBOI BTY/IKM 3 TONOBKOK LWIAaTyHa TPAKTOPHOro ABUryHa BMMAarae
Hepyxomoro 3'€fiHaHHA fOeTanel, XapPaKTePU3YETbCA PI3KO 3MIHHMMM HaBaHTaXKEHHAMM cepegHboi
CKNAJHOCTI, HaABHICTIO Bibpauin. Taki ymoBuM pobOTM BUKAMKAOTbL HEOOXiAHICTb NPU3HAYEHHS
KOHCTPYKTOPOM NOCaAKM B CUCTEMI OTBOPY 3 MOMIPHUMM rapaHToBaHUMM HaTaramu. Y ECAN CEB Takoto

H7 A
NOCaAKo € NOCaAKa ré (y cuctemi OCT i1 Bignosigae npecoBa NocaakKa IIp ).
D50r6
(@50I1p)
+0,050 +0,052
)4
‘_\ +0,025 0.034 +0,02+0’035
0t tHTY Ay
A50H7 =
(D50A) S)

Puc. 4.5. NMNocaaKa 3 HaTArom:
a — CKJaganbHa 0AMHMLA — BTY/IKA B rO/IOBL LWWATyHa TPAKTOPHOro ABUryHa; 6 — KpecneHHs aeTtanei
CKNafanbHOI OAUHULI — BTY/IKM Ta FOJIOBKM LWATYHA; B — rpadiyHe 306paxkeHHA NocagKku
CnonyyeHHA MOPLUIHA TPAKTOPHOrO ABWUIYHa 3 MOPLIHEBMM NanbLeM BMMArae HeabusKoi
TOYHOCTi, XapaKTepU3YeTbCA Pi3KO 3MIHHMMM HaBaHTaXeHHAMMU, PO3bUpaHHIO NignArae BKpain pigxo.
ONns TakMX YyMOB KOHCTPYKTOP NpM3Hayae nepexigHy nocagky 3 6inbll iMmoBipHMMKM Hataramu. Y ECAN

76 Iy

. . o . B
CEB TaKolo nocafikoto € nocajKa B CUCTEMI Bana A5 (8 cuctemi OCT it Bignosigae rnyxa nocagka ~ !

, puc. 4.6).
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Puc. 4.6. MNMepexigHa nocagka:

(050B,)
_I_
O — s T 0
o ’?5? —0,012 B,,l, 0012
g —0,011 PN —0,011 P
@50N6 == 0,028 0,028
GEUR)

a — CKNadaibHa oAMHUNUA — NOpPLEHb TPAKTOPHOIo ABUTyHa 3 NOPLUHEBUM NaibUeEM, 6 — KpecneHHA

AeTanei CKNaganbHoi 0 AMHULI — MOPLIHA Ta MOPLUHEBOrO NanbuA; B — rpadiyHe 306pakeHHn NocagKm

CI'IOHYHEHHR nopwHeBOro nanbua TPAKTOPHOINo ABUINYHa 3 BTY/IKOKO WATyHa BUWMaArae

pyxomoro 3'€AHaHHA HAATO BMCOKOI TOYHOCTI, XapaKTEePU3YETbCA Pi3KO 3MIHHUMW AUHAMIYHUMM

HaBaHTaXKeHHAMMU. 018 uux yMmoB PODOOTU KOHCTPYKTOP MPM3HAYa€E Mocagky 3 MasiMM rapaHTOBaHMM

3a3opom. Y ECAMN CEB TaKoo NocagKolo € NocaiKa , HAMMEHLWNIM 3a30p Y Wi nocagui A4opiBHIOE HyAto (B

cuctemi OCT i BignoBigae nocagka , puc. 4.7). Y ABOX OCTaHHIX BUMagKax 3acTOCyBaHHA CUCTEMU Basa

BMNPABAAHO KOHCTPYKTUBHUMM MipPKYBaHHAMM.

Puc. 4.7. lNocagkKa i3 3a30pom:

D50h5
(©50B)) g 0016
N\ (ES R
o B 81
@ o011 ~0011
@
D50H6
(@50C)
6
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a — CKMaganbHa OAMHMUA — MOPLHEBUIN Mafeub TPAKTOPHOrO ABWUIYHa 3 BTY/IKOK WaATyHa; 6 —
KpecneHHA AeTanen CKNafanbHOi OAMHMULI — MOPLIHEBOrO ManbUA i BTY/JKM WaTyHa; B — rpadivyHe
306paXKeHHA NOCaAKM

OpHa i Ta cama feTanb — MNOPLWHEBWIA Maneub — CMOJYYAETbCA B OAHOMY BMMALKY 3
nopwHem (noTpibHa nepexigHa nocaaka), B iHWOMY — 3 NiAWMNHUKOBOIO BTY/IKOIO LIATyHa (NOTpibHa
nocagka i3 3asopom). Mpu CTBOPEHHI NOCaZO0K 33 CUCTEMOLO Basla, OCHOBHMI Ban ABAAE COBOIO rnaakui
UMNIHAP, YKpal TEXHONOMYHWUA Yy BUFOTOBJIEHHI. | HaBMaKW, AKWO MPU3HAYUTM NOCAAKM B CUCTEMI
oTBOpPY, TO GOpMa NOPLLIHEBOTO MaNbLA YCKAAAHIOETbCA — Lie byae cxiavactuii umuninap.

BianosigHicTb 3a3HaveHmnx nocaaok 3a ECANMN CEB i cuctemoto OCT BU3HAYAETLCA NOPIBHAHHAM
ix rpadiyHMx 306paxkeHb — 3aMiHIOBaHi NMOAA AOMYCKiB, BEAUYMHW TPAHUYHUX BigXMNeHb AeTtanen i
BE/IMYMHUN HANBINbLINX | HAMMEHLUWX 3330piB | HATArB MaMXKe i4eHTUYHI.

Tabauui rpaHnyHuUX BiaxuneHb ECAM i OCT

FOCT 25347 —82 «[Mons AONYyCKOB U peKoMeHayemble Nocagkn», aknin exoamtb Ao €ECAMN CEB,
MIiCTUTb TabAnLi rPaHUYHUX BiAXWJIEHDb, ¥ AKMX HaBEAEHO PEKOMEHO0BAHI NMepeBarkHi Nosa AonycKisB
BaJliB i OTBOPIB ANA HalYXMBaAHILWMWX Yy 3aralbHOMY MalLlMHOBYAyBaHHI KBaniteTis (3 5 o 11).

3a UMMM TabANLAMU ANA KOXKHOToO HOMiIHANbHOrO PO3MipY MOXHaA BiANOBIAHO A0 NO3HAYEHHSA
NonA AOMNYCKY BU3HAYUTU YMUC/IOBI 3HAYEHHA FTPAHUYHUX BiAXUNEHD.

Mpu KopucTyBaHHi Tabanuamm ECAM CEB cnig 3BepHYTH yBary, WO iHTEPBaAM HOMIHA/IbHUX
poO3MipiB 3a3HauYeHi 3 goAaBaHHAM CNiB «noHaa» i «ao». Lle o3Havae, wo octaHHa undpa (abo uncno)
iHTepBa/ly Ha/IeXUTb [0 LbOro iHTepBany.

Hanpuknaa, HOMiHanbHMIA po3mip 50 MM Hanexntb 4o iHTepBany «noHazg 30 Ao 50 mm», a He
0o iHTepBany «noHag 50 go 80 mm», HOMiHaNbHMIK Po3Mip 30 MM HaneXxuTb A0 iHTepBany «noHag 18
00 30 mm», a He go iHTepBany «noHag 30 2o 50 mm».

Po3rnsaHemo NpuKaauM BU3HAYEHHA YMCIOBUX 3HAYEHDb FPAHUYHUX BiAXWAEHb 3a Tabauuamu
4.4,45.

Tabnuus 4.4

PaHMYHI BiaXnMneHHA HOMiIHANbHKUX po3mipiB oTeBopiB 1...500 mm. PekomeHa0BaHi nepeBarkHi nonsa
ponyckis oteopis3a NOCT 25347—82, MKm
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IHTepBan posmipie,

MNonsa ponyckie

MM H5 | G6 | H6 | 1.6 | k6 | G7 | H7 | &7 | K7 | H8 | E9 | HY | D11 | H11
MpaHW4Hi BIAXWNEHHS, MM

Bia 1 103 +4 | +8| +6|+30| +0[ +12| +10| +5| +0 | +14 [ +39| +25] +80| +60
Wiao 0| +2 0|-30| -6 +2 0| -5| -10| o] +14 o| +20 0
n . +5 | +12| +8 |+40]| +2| +16[+12| +86| +3| +18| +50 | +30[+105 +75
OHaR 2 » 0| +4 0 |-40| -8 +4 o| -6| -9 0| +20 o| +30 0
S 69 10 +6 | +14| +9 |+45] +2 | +20[+15| +7 | +5 | +22| +81 | +36 | +130] +90
0| +5 0 |-45| -7 | +5 o| -7 -10 0| +25 0| +40 0

» 10 » 18 +8 | +17|+11 |+55| +2 | +24|+18 | +9 | +6 | +27 | +75 | +43 | +160| + 110
0| +6 0|-55| -9| +6 0| -9 -12 0| +32 0| +50 0

» 18 » 30 +9 | 420 +13 [+65| +2 | +28|+21 |+10 | +6 | +33 | +92 | +52| +195(+ 130
0| +7 0|-65| 11| +7 0|+10| -15 0| +40 0| +65 0

30 » 50 +11 | +25|+16 [+80] +3 | +34|+25 [+12 | +7 | +39| +112| +62|+240[+ 160
noun 0| +9 0|-80| -13| +9 0|-12| -18| o] +50 0| +80 0
50 » 80 +13 | +29 [ +19 [+95 | +4 +40| +30 | +15 | +9 | +46 | +134| +74(+290(+ 190
naun 0| +10 0|-95| -15| +10| 0 |-15| -21 0| +60 0|+ 100 0
80 » 120 +15 | +34 | +22 [+110] +4 | +a7|+35 [+17 [ +10 | +54 [+ 159 +87[+340[+ 220
»eu 0| +12 0|-11,0| -18| +12| o0 |-17|-25 0| +72 0|+120 0
120 180 +18 | +39 | +25 |+12,5| +4 +54| +40 | +20 | +12 | +63 | + 185| + 100| + 395 | + 250
»leln 0| +14 0|-125| -21| +14| 0 |-20|-28 0| +85 0|+ 145 0
180 » 250 +20 | +44 [ +29 [+145] +5 | +81| +a6 [ +23 [ +13 | +72 [+ 215] + 15[+ 480+ 290
»ABER 0| +15 0|-145| —24| +15| 0 |-23|-33 0 |+ 100 0|+ 170 0
250 » 315 +23 | +49 [ +32 [+160] +5 | +69|+52 | +26 | +16 | +81 |+ 240|+ 130+ 510]+ 320
? ? 0| +17 0 [-16,0] -27| +17 0|-26|-36 0|+110 0|+ 190 D
315 » 400 +25 | +54 | +36 [+18,0| +7 | +75| +57 | +28 | +17 | +89 |+ 265|+ 140+ 570 |+ 360
Pl 0|+18 0|-180| —29| +18| 0 |-28 | -40 0|+125 0|+210 0
400» 500 |27 |*60|+40(+200 +8 | +83| +63 | +31 | +18 | +9O7 | +290 +155|+630| +400
? ? 0| +20 0 |-200| -32| +20| 0 |-31]|-45 0|+135 0|+ 230 0
Tabnuusa 4.5

PaHMYHI BiaXMNeHHA HOMiIHANbHUX po3mipiB Banis 1...500 mm. PekomeHa0BaHI NnepeBakHi NonsA

ponyckis Banis 3a FOCT 25347—82, MKm
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|HTepean poamipis,

Mons ponyckis

MM g5 | 5 | 5 [ m5 | g6 | h6 | j6 | k6 [ n6 | p6 | 6 [ j7 [ h7 [ s7 [ e8 [ ha | u8 [ j9 [ h9 [di1 [ A1
[paHuyHi BimxuneHHs, mm
811103 —2| of+20] +6| -2| o|+30] +6[+10] +12[+16] -6 of+24]-14] of+32]-6| o0]-20] o
‘a1 Ao -6| -4|-20| +2| -8| -6|-30| 0| +4 | +6|+10| -16|-10|+14 |-28| 14| +18| -31|-25 | -30 | =60
onan3ns | —4| 0|*25] *9[ -4 | of+e0| ro[+16[+20[+23[-10] o[+31[-20] o[+41[-10] of-30] 0
oHan S » —9| -5|-25| +4|-12| -8|-40]| +1| +8 | +12| +15|-22| -12 | +19|-38 | —18 | +23 | —40 | ~30 | - 105| - 75
610 —5 | 0+30] +12] -5 | o0o[+45] +10[+19] 24| +28[-13] o|+38[-25] o|+s50[-13|] o0|-40] o0
1| -6|-30| +6 | —14| —9|-45| +1 | +10| +15|+19|-28|-15|+23|-47| —22 | +28| -49 | 36 | -130| -90
100 18 —6 | o0[+40] +15| -6 | 0 |+55] +12[ +23| +29| +34 | -16| o0|+46|-32| 0|+60|-16| 0]|-5] 0
~14| -8|-40| +7 | =17| =11 | -55| +1 |+12| +18|+23 | -34 | -18 | +28 | -59 | —27 | +33 | -59 | -43 | - 160/ - 110
» 189 24 -7 0|+45| +17| -7 0 |+65| +15[ +28 | +35|+41 | -20 0 |+56 | -40 0|+74|-20 0|-65 0
+41
+ 81
»24%30 |16 -9 |-45| +8 | —20| —13 | -6,5| +2 | +15 | +22| +28 | 41|21 | +35 | -73 | -33 | 44g |72 | -52 |-195/-130
» 30 » 40 —9 | o0+55| +20] 9| of+80| +18[+33|+42|+50[-25| o|+68[-5| o +99-25| o -s0] o
+60
+109
» 40 » 50 20| -1 |-55| +9 | —25| 16| —80| +2 |+77 | +26|-34 | 50 | 25 | —43 | -89 | -39 | 470 |82 | —62 |- 240|160
»50965 | -10| 0|+65|+24|-10| 0|+95| +21|+39| +51|+60|—-30| 0| +83|-60| 0|+133 -30| 0|-100] ©
+41 +53 +87
+62 +89 + 148
265280 | -23|-13|-65|+11 [-29|-19|-95| +2 | +20 | +32| 443 | -60 | -30 | 4 5 | 106 —46 | 4 4qp| - 104| — 74 |-290| 190
w80»100 | —12| 0 |+75|+28|-12| 0 |+110| +25| +45| +59| +73 | 36| 0 |+106| -72| 0 |+178/-36| 0|-120] 0
+51 +71 +124
+76 +114 +198
»1009120 | -27 | —15|-75|+13 | -34 | -22 |-110| +3 | +28 | #37 | 454 | ~71| =35 | 479 | ~126| —54 | , 144| - 123| —87 |- 340|220
» 120 » 140 +88 +132 +233
+63 +92 +170
»140»160 | -14| 0|+90|+33|-14| o0|+125) +28|+52|+68|+90|-43| o0[+140|-85| o0[+253|-43| o|-145] 0
~32 | -18|-90|+15|-39|-25|-125| +3 | +27 | +43 | +65 | 83 | —40 |+ 100| — 148 — 63 | + 190 — 143 - 100 |- 395 |- 250
+93 +148 +273
» 160 » 180 +68 +108 +210
» 180 » 200 +106 +168 +308
+77 +122 +236
»200»225 | -15| 0 |+100| +37|-15| o0|+145 +33|+60| +79|+100] -50 | o[+176|-100| o[+330|-50| o|-170| o
—35|-20 |-100| +17 | —44 | —29 |—14,5| +4 | +31| +50 | +80 | —96 | — 46 |+ 130|—172| — 72 | + 258/ — 165| — 115 | 460 |- 290
+113 +186 +356
» 225 » 250 + 84 +140 + 284
»250»280 | -17| 0O |+115] +43|-17| 0|+160| +36| +66| +88 | +126| -56 | 0|+210|-110] 0]+39%|-56| 0|-190] 0
+94 +158 +315
+130 +222 +431
»2809315 | —40 | -23 |-115| +20 | —49 | —32 |- 16,0 +4 | +34 | +56 | , gg |~ 108 ~52 |, 470|- 191| —81 | 4 350| - 186|— 130 510|-320
»315»355 | -18| 0 |+125) +46|-18| 0]+180] +40|+73 | +98|+144] 62| o0[+247[-125] o[+479|-62| of-210] o
+108 +190 +390
+150 +265 +524
3550400 | —43 | ~25 |- 125 +21 | -54 | —36 |-18,0| +4 | +37 | +62 |4 414 |— 19| =57 | 4 208|214 | —89 | 4 435| - 202| - 140 |- 570| - 360
»4009 450 | -20| 0 |+135) +50 | -20| 0 |+20,0] +45] +80 | +108)+166| -68 | 0 |+295|-135| 0 |+587|-68| 0|-230] 0
+126 +232 +490
172 +315 +637
»4502 500 | —47 | -27 |- 135 +23 | ~60 | —40 |-20,0] +5 | +40 | +68 |4 q39|-131| 63 |4 085n|-232| 97 |4 5ap| - 223 155|-630| - 400

Tabnuua 4.5 MICTUTb FPaHMYHI BiAXMNEHHA HOMiHanbHUX po3mipiB oTBopiB 1..500 mm,

Tabanus 2.8 — rpaHUYHI BigXMNeHHA HOMiHanbHUX po3mipis Basis 1...500 mm.

Pagkm Tabanub — iHTepBanM HOMIHAZbHUX PO3MIPIB, MM, CTOBMNLIi — nona gonyckis. LUykaHi

BE/IMYMHU TPAHUYHUX BiAXMAEHb, MKM, Bana abo OTBOPY 3HAXOAATbCA Ha MepeTuHi pagKa, iHTepsan

HOMIHa/IbHUX PO3MIipiB AKOro BiAMOBIAAE 3a4aHOMY HA KpecaeHHi HOMIHAaNbHOMY PO3Mipy, 3i CTOBALEM,

y AKOMY MO3Ha4YeHo 3a/iaHe noJsie AONYyCKy (niTepa i Homep KBanitety).

Onsa Toro wob BM3HAYUTU rPaHUYHI BiAXWMEHHA 3a3HAYEHOro Ha KpecseHHi po3mipy 15K6,

HeobxigHo 3a Tabauueto 4.5 Ha nepeTuHi pagKa «noHag 10 go 18» 3i ctoBnuem K6 3HANTU rpaHUYHI

BiaXmneHHA, MKm: +2 i =9. OTxke, po3mip 15K6 Bignosigae po3mipy .
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Ons BU3HAUYEHHA rPaHUYHUX BigXMeHb 3a3HAYe€HOro Ha KpecneHHi po3mipy 24h7 HeobxigHo
3a Tabnuueto 4.6 Ha nepeTuHi paaka «noHag 18 ao 24» 3i ctoenuem h7 3HaUTM rpaHUYHI BiAXWMNEHHSA,
MKM: 0 i —21. Taknum ymHom, po3mipy 24h7 Bignosigae posmip 24-0,021.

Po3srnaHemo npuKaag YNTaHHA PO3MIpiB KpecneHHs.

Tabnuus 4.6
MpuKNag YMTAHHA PO3MIpPIB KPeCeHHA
OCHOBHi NOHATTA, AKi - —
BUABNAIOTHCA Nig Yac YMTAHHA -~ ‘% - ﬁ
po3mipy | E
HomiHanbHWit po3mip, mm 65,0 65,0
Mone ponycky 7 K7
BepXxHE rpaHUYHe BigxmaeHHA, MM -0,030 +0,009
HWXHE rpaHMyHe BiAXMNEHHA, MM -0,060 -0,021
Hanbinbwunii rpaHUYHMIA  pPo3MIp, 64,870 65,009
MM 64,840 64,979
HalmeHWWn rpaHMYHMA  po3mip, 0,030 0,030
MM
JonycKk, mm

MNobyaoBa Tabanub y craHgaptax cuctemn OCT ana BM3HAYEHHA BEMYMH TPAHUYHMX
BiAXM/IEHb 33 3343aHMMW YMOBHMMM MO3HAYEHHAMM MOAIB AOMNYCKiB aHanoriyHa A0 NobyaoBu TaKuMX
Tabnnup y €ECAN CEB, To6TO psaku Tabnvub — iHTEpPBanM HOMIHANbHUX PO3MIipiB, MM, CTOBMLUi —
6YKBEHi MO3HaYeHHA NOIB AONYCKiB i3 3a3HaYeHHAM HOMEpPA Kaacy TOYHOCTI y Burnagi ingekcy. LLyKaHi
BEJIMYMHWN TPAHMYHMX BiAXMAeHb, MKM, Bana abo OTBOPY 3HAXOAATbCA Ha MEepeTUHi psadKa, iHTepsasn
HOMIHaNbHUX PO3MIipiB AKOro BiAMNOBIAAE 334aHOMY HA KpecaeHHi HOMIHAaNbHOMY PO3Mipy, 3i CTOBMLEM,
Y AKOMY MO3HAYEHO 33a4aHe NoJsie AOMNYCKY.

KOHTpOAbHI 3anuTaHHA

LLlo Take cucTema AONYCKiB i NocafoK?

Yomy y cTaHZapTax Ha AOMNYCKM | NOCaAKM BUKOPUCTOBYETLCA NOHATTA «iHTEpPBan Po3mipy»?
AK HasmBaloTbCA pAAM TodHocTi B ECAMN CEB?

AKMMM YMOBaAMM Ha CbOrogHi obmexkeHe 3aCTOCYBaHHA CUCTEMM AONYCKiB i nocagok OCT?
AK Ha3MBatloTb pAAM TOYHOCTI B cucTemi OCT?

AK noBs'A3aHi Knacu ToYHOCTI 3i cnocobamm 06pPoHOKM NOBEPXOHBL?

No vk wbheE

AIK NO3HaYalOTbCA HA KPecaeHHAX MosA AOMYCKY OCHOBHOFO OTBOPY M OCHOBHOro Bana? fk

pO3TalloBaHi NOAA AOMNYCKIiB UUX AeTanein?

8. fAK NMO3HA4YalTbCA Ha KPecC/IeHHAX NoasA AOMYyCKiB OTBOPIB i BaniB? YMM pPi3HATbLCA MO3HAYEHHA
nonis AONYCKiB OTBOPIB Bif, NO3Ha4YeHHA NOAIB AONYCKiB BaniB?

9. K HaHOCATbCA FrPaAHMYHI BigXMAEeHHA Po3MipiB Ha KpecneHHAx geTanen?

10. Lo o3Ha4vae po3mip 30H7 Ha KpecneHHi geTani?

11. HasegiTb AK NpMKNa4 nocagky i3 3a3opom y cuctemi OCT i ECAIM.

12. HasegiTb AK NpMKnaa nocagKy 3 Hatarom y cuctemi OCT i ECATM.

13. HasegiTb AK NpuKnaa nepexigHy nocaaky s cuctemi OCT i ECAIMN.

14. AK BU3HAUYUTU FPAHUYHI BiAXMNEHHA, AKLLO Ha KPecneHHi 3agaHo po3mip 35G77?

15. AIK BU3HAUYUTU FPAHUYHI BiAXMNEHHA, AKLLO Ha KPecaeHHi 3agaHo po3mip 45e8?
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Nekuia Ne5 lonycku it popmu Ta po3TallyBaHHA NOBEPXOHb. LLopcTKicTb noBepxHi

1. BigxuneHHA ¢popmu NOBEPXOHb
2. BiaxuneHHA po3TallyBaHHA NOBEPXOHb
3. LUopcTKicTb NnoBepxXHi

BiaxuneHHAa ¢opmun noBepxoHb

dopmy geTtani, AK i po3mipu, OTPUMYIOTb Nif, Yac BUFOTOBAEHHA i3 BiAXWUNEHHAMM Big, HOMiHANbHOI
reomMeTpPUYHO NPaBUIbHOT GopPMU (HENPAMOIHIMHICTb, OBA/IbHICTb TOLLLO).

BigxmneHHa dopmM NOBEPXOHb AeTanel BMHMKAIOTb Yy Mpoueci 06pobKM Yepe3 HETOYHICTb i
Aedopmallii BepcTata, HETOYHICTb i 3HOLWYBAHICTb Pi3a/IbHOMO iHCTPYMEHTY, HETOYHICTb 3aTUCKHUX
NPUCTPOIB, AedopMmalLiii 3aroToBKM Nig, 4ac 06pobKKM, HEPIBHOMIPHICTb BEIMUMHM NPUNYCKY Ha 0OpOOKy,
HEepPiBHOMIPHICTb TBEPAOCTi MaTepiany 3aroTOBKM 3a ii JOBXMHOK TOLLO.

3rigHo 3 TOCT 24642—81 NPUNHATO TaKi OCHOBHI ByKBeHi Mo3HayeHHA GopM i po3TallyBaHHSA
noBepxoHb: A — BigxuneHHs GoOpmM, BiAXMIEHHA po3TalyBaHHA abo cymapHe BiaxuaeHHAa GopmMu i
po3TallyBaHHS;

T — ponyck ¢opmu, JOMNYCK po3TallyBaHHA abo cymapHUit fonyck GopmMu i po3TallyBaHHS;
| — AOBXXMHA HOPMOBHOT AiNAHKMN.

CTaHAapTN MICTATb TEPMIHM Ta HOPMKW BUMOT Hacamnepes 40 UMNIHAPUYHUX AeTanen, aeTanen i3
NJOCKMMU NOBEPXHAMM | KOPMYCHUX AeTanen.

BidxuneHHA hopmu — 8iOXuneHHA hopmu peasibHOI No8epxHi 8i0 popMuU HOMIHAIbHOI M0BEPXHI.

Lonyck gpopmu — ye Halibinbuwie 0onyckHe 3HaYeHHs 8i0XuneHHs opmu.

HomiHanbHa hopma rnosepxHi — ye rnosepxHs, popmy AKOi 3a0aHO y KpecnaeHHi abo 8 iHWomy
mexHiYyHoMy GOKyMeHMi.

PeanbHa nosepxHA — nosepxHsa, 0MpuUMaHa nid yac o06pobku demasni.

Mpoginb nosepxHi — ue niHiA nepemuHy nogepxHi 3 MA0WUHO, neprneHOUKyAapHow ilti abo
napannenvHoro ii oci. [Ipoghine moxe bymu HOMIHAALHUM — MpU fepepiszi HOMIHAAbHOI NosepxHi, i
peanbHUM — rpu repepisi peasibHoi No8epxHi.

BioxuneHHA npoginto — 8io0XusneHHA peanbHo20 npoginto 8i0 HOMIiHAbHO20. JoNycKu 8i0XUneHHsA
opmu enemeHma 3a0ar0oMbCA 10 8Cili 008X UHI po32190ysaHoi demarsi abo Ha HOPMOBHIU QinAHUI.

HopmoeHa 0inaHKa — ue 0indaHKa rnoeepxHi, 00 AKOI Hannexums 00MNycK Gi0XuUseHHSA opmul.
HopmoeHa 0inaHKa 3a00embCA po3mipamu, AKi suzHavyaroms ii naowly, 008xcuHy abo Kym cekmopa.

Bignik BigxmneHHa ¢opmu 34iMicHIOETbCA Big Npunernoi nosepxHi abo npwunaernoro npodinto.
OCHOBHMMM BUZAMM NPUNETINX MOBEPXOHD | Npodinei e:

— npwunerna nosepxHA — mae GOpPMy HOMiIHANIbHOT NOBEPXHI, LLO CTUKAETLCA 3 PeasibHOK NOBEPXHEHD i
pO3TalloBaHa 30BHi MaTepiany geTani Tak, Wob BiAxMAeHHA Bif Hel HaMBigAaNeHIWol TOYKN peanbHoi
NOBEPXHi B MeXaX HOPMOBHOI AiNIAHKM Masio MiHiManbHE 3HAYEeHHS;

— npuaerna NAowWmMHa — MAOLWMHA, WO CTUKAETbCA 3 PeasibHOK MOBEPXHEH i PO3TalloBaHA 30BHi
maTepiany geTani Tak, Wob BigxuneHHA Bif Hei HaWBigAaneHiWoi TOYKM peanbHOT MNOBEPXHI B mMeXKax
HOPMOBHOI AiNAHKM Masi0 MiHIManbHE 3HAYEHHSA;

— NpUAernnuii UMNiHAp — UMNiHAP MiHiManbHOro giameTpa, ONMCAaHUIA HAaBKOJIO peasibHOI 30BHILHbOT
nosepxHi abo MaKCMManbHOro AiameTpa, BNMCaHUI Y peasibHy BHYTPILLHIO NOBEPXHIO;

— nNpuWaerne Koao — Koo MiHiMasbHOro giameTpa, onucaHe HaBKOO peasibHOro Npodinto 30BHIWLHbOT
noBepxHi obepTaHHs abo MaKCcMManbHOro AiameTpa, BMNMcaHe B peanbHU Npodinb BHYTPILHbOI
nosepxHi 0bepTaHHs.
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CTaHZapTOM pernameHTOBAHO TaKi BUAW BiaxmaeHb popmu.

BioxuneHHA ¢opmu rnosepxHi 8i0 npamosiHiliHocmi. PisHOBMAaMW WMOro €: BiAXW/IEHHS Big
NPSMONIHIMHOCTI B NIOWMHI, BiAXMAEHHA Bif NPAMOAIHIAHOCTI oci. BiaxmneHHAM Big, npaMoniHiitHOCTI B
NAOWMHI € Hanbinbla BiaCTaHb A Bif TOYOK peanbHOro npodinto NoBepxHi Big, npuaernoi npamoi. Le
KOMMNIEKCHe BigxuneHHA. KomnnekcHi Bumorn go ¢opmu NoBepxHi — uUe BMMOIM A0 MOBEPXHIi, AKi
y3aranbHIoTb yci gedektn Gopmmu NOBEPXHI, Y CYKynHOCTI. JJO TaKWMX BiaxuMneHb HaneXkaTb Nnoxmbka
NAOCKOI MOBEPXHi, BiAXWNEHHA Bi4, NPAMOAIHIMHOCTI OCi LMAIHAPUYHOT NoBepXHi Towo. OKpemumu
BMAAMW BiAXWNEHb Bif NMPAMOAIHIMHOCTI NJOCKMUX MOBEPXOHb BBaKalOTb OMYKICTb i YBIrHYTICTb (puc.
5.1).

_ llpunerna Peantbumit npodins

i

JloBkuna
HOPMOBHOT
JUISHKH X
(3a1aHa n()Bmmas
ST

Puc. 5.1. BiaxuneHHn Big npamoniHiiHoCTI:
3aranbHWUN BUNAAOoK: A — BiAXMNEeHHA Big NpaMoniHiiHOCTI (a); yBirHyTicTb (6); onyknicTb (B)

Y MalmnHobyayBaHHI AN BUMIPIOBAHHSA BiAXWAEHb Bif NPAMOAIHIAHOCTI B NIOLWMHI ANA LWIMPOKUX
NOBEPXOHb NPU CTyneHAX ToYHOCTI Big 1-i Ao 4-i 3 poBXMHamu o 500 MM 3aCTOCOBYIOTb JIeKANbHI
NiHiviku Trnis N4, NT i 4. N — ue nekanbHi NiHiMKK 3 NoABIMHMUM CKOCOM, JIT — neKanbHi NiHiNKK 3
TpbOMa rpaHsamu, 14 — yoTupUrpaHHi nekanbHi NiHiikn (puc. 5.2).

Puc. 5.2. JlekanbHi NiHiNKu:
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a: IT — tpurpaHHa; /14 — yotnpurpaHHa; 11 — i3 noaBiMHMM CKOCOM; 6: 3pa3oK NPOCBITIB

JleKanbHi NiHiMKNM NpusHaveHi gna TouyHMX pobiT. KoHTposb 3a iX AOMOMOrol NpoBOAUTLCA 33
METOA0M CBITN0BOT Wi/IMHM (Ha NPOCBIT). [NA UbOoro NiHilika HakNaAaETbCA Ha NepeBiploBaHy AeTab. 3a
BiZLCYTHOCTI CBIT/NIOBOI Wi/IMHX NepeBiptoBaHa NAOWMHA NPAMOAIHIMHA, HAABHICTb NPOCBITY CBIAYNTDL NPO
HenpAMOoNiHiMHIcTb (puc. 5.3).

anase
-

Puc. 5.3. KOHTpOAb BigxmaeHb Bif NPAMOIHIMHOCTI B NIOWMHI IeKasbHOO NiHiKO
Mig, yac BUMiptOBaHHA BigXWUEHb Bif NPAMONIHIMHOCTI B NIOWMHI ANA BY3bKUX NOBEPXOHb abo

TBipHMX Tin 0bepTaHHA 3aCTOCOBYIOTb NEPEBipHIi NiHINKM 3 WKNpPOKOto poboyoto nosepxHeto Tvnis LM,
wAa, WM i vT (puc. 5.4).
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Puc. 5.4. NepeBipHi NiHiNKK:
UM y nonosKeHHi BUMiplOBaHHA BiAXWNEHHA Bif, NAOLWMHHOCTI NepeBipHOi NAUTU B NiHIAHUX
BeNnunHax: 1 — 610k KM/[; 2 — HaKOHEeYHUK; 3 — iHgMKaTop roamMHHMKoBoro Tuny (a); WA i Habip
wynis (6); LUM — mocTuk (B); niHilKa KyToBa TpurpaHHa YT i pamKa ans niapaxyHky naam ¢dapbwu (r)

BioxuneHHA 8i0 npamoniHiliHocmi oci (3izHymicms oci) — ye HalimeHwe 3Ha4yeHHA diamempa
yuniHopa, ecepeduHi K020 PO3MAUW0BAHA PedsbHA B8iCb MOBEPXHi 8 Mexax HopmieHOI dinaHKu. Ha
KpecneHHAX 00nyck npamosiHiliHocmi oci nosHayaemocs y makuli camuli crnocib, Ak | donyck
npamosiHitiHocmi 8 nNAowUHi, mpome 8 pamui nopsAo i3 seau4uHor 0onycky byde 3HaK M, w0 No3Ha4ae
3a1exHicmb Ubo20o 00nycKy 8i0 8idxuneHHs diamempa.

MpWKAag yMOBHOFO NO3HAYEHHA AONYCKY NPAMOJIHIMHOCTI Ha KpecseHHAX NoAaHo Ha puc. 5.5.

Puc. 5.5. lonyck npamMmoniHiiHoCcTi

1

MosicHeHHA: AoNycK NPsMoniHiiHoCTI TBipHOT Bana 0,01 mm.
BioxuneHHa 8i0 nAOWUHHOCMI. BiOxusneHHAM 8i0 NAOWUHHOCMI 8 KOMI/AEKCi 88aMAIOMb

Halibinbwy 8i0cmaHb A 8i0 MOYOK peasibHOI NOBEPXHI 8i0 Npuaez2a0i NAOUWUHU 8 MEHAX HOPMOBHOI
dinsHKu (puc. 3.6).
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[lpunerna mwiomuxa

Puc.5.6. BigxmneHHs Big, NNOWMHHOCTI:
3arafibHUI BMNAAoK: A — BigxuneHHa Big, npaAmoniHiiHocTi npodinto (a); oKpemi BUNaAKU: YBIrHYTICTb
(6); onyknicTb (B);
cianonoaibHictb (r)

Ona  BM3HaueHHA BigXWAeHb Bi4 NAOWMHHOCTI  3aCTOCOBYHOTb MeTog, «Ha dapby»,
BMKOPWUCTOBYIOUM MepesipHi NAUTM. BBaxaloTb, WO Mig 4aCc BMMIPIOBAHHA MAOLWMHM METOAOM «Ha
$apby» NoBepxHA NepeBipHOI NANTU NPU KOHTAKTI 3 BUMIPIOBAHOIO peasibHOK MOBEpPXHEel enemeHTa
AeTani 3aliMa€e NoNOXKEHHSA, HaNbBAMKYe JO0 HOMIHANbHOTO MNONOXKEHHA NPUNErN0i NOBEPXHI.

Puc. 5.7. BU3sHauyeHHA BigXuUneHb Bif NNOWMHHOCTI MeToA0M «Ha hapby»:
a — HaHeceHHA papbu; 6 — KOHTPOAb BigXMNEHDb

MpWKAag yMOBHOTO No3HAYeHHA A0MYCKY NIOWMHHOCTI HA KPec/eHHAX NoAaHo Ha puc. 5.8.

/7 |0.02/100 x 100]

f |

Puc. 5.8. lonycK NAOWWHHOCTI
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MosicHeHHA: AONYCK NAOWMHHOCTI nosepxHi 0,02 mm Ha naouwi 100*¥100 mm.

BigxmneHHs Big, uMNiHAPUYHOT NOBEPXHI. BiaxnneHHAM Big, UMNIHAPUYHOCTI BBaXKalOTb HalbinbLwe
BigxuneHHA A Bif TOUYOK peasnibHOI NOBEpPXHi 40 NOBEpPXHi Npuaernoro uyniHapa (puc. 5.9).

d

d

0

Puc. 5.9. BigxmneHHa Big, UMNiIHAPUYHOCTI:
3arasibHUM BMMNagoK: A — Halbinblle BiAXWIEHHS Yy MO34O0BMHIX Mnepepisax (a); oKpemi BUNaAKWU:
3irHyTicTb (6); KOHYCHIiCTb (B); cianonoaibHicTb (r); 6oukonoaibHicTb (4)

Ha cborogHi y BUPOOHULTBI MalMH We Hemae 3acobiB BMMIPHOBAHHA, AKMMMU MOXKHA OLHUTK
BE/MYMHY BiOXMNEHHS Bif UMAIHAPUYHOCTI ANA peanbHOi AeTani ymcenbHo abo KomnaekcHo. Tomy
NPM3HaYaTbCA AOMNYCKM KOMNAEKCHUX BigXMAEHb UUATHAPUYHMX NOBEPXOHb B OKPEMMUX Nepepizax:

o [1nA BiAXWMNEHHA BiA4 KPYrAOCTi — AONYCK KPYrnoCTi.
e [1nAa BiaxuneHHA Npodinto No340BKHLOro Nepepizy — A0NYyCcK Npodinto No340BKHbOrO Nepepisy.
e [1nA BiAXMAEHHA Big, NPAMOAIHIMHOCTI OCi — A0MNYCK NPAMOAIHIMHOCTI Oci.

MpUKNaga yMOBHOIo NO3HAYEHHA AOMYCKY LMAIHAPMUYHOCTI Ha KPeceHHAX NogaHo Ha puc. 5.10.

,cy 0.05

Puc. 5.10. JonycK unniHapU4HOCTI

MNoAcHeHHA: gonyck umaiHapuyHocti Bana 0,05 mm.
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BidxuneHHs 8i0 Kpyanocmi. BioxusneHHAM 8i0 kKpyasnocmi ssaxcarome Halibinsbwy siocmaHe A 8id
MOYOK peasibHo20 NPoginto nonepeyHo2o nepepisy 0o npuneasno2o Koaa (puc. 5.11).

6

Puc. 5.11. BiaxuneHHsa Big KpyrnocTi:
3aranbHuUii BUNagoK: Al, A2 — BigxuneHHsa B nonepeyHMx nepepisax (a); okpemi BUNaaKu:
orpaHoByBaHHSA (6); oBanbHicTb (B)

O2paHOBYBAHHAM HA3UBAIOMb BiOXUMAEHHA 8i0 Kpyanocmi, npu AKoMy peanbHull npogins
rnosepxHi A6a5€ coboro bazamozpaHHy ghizypy.

OsanbHiCMIO HA3UBaOMb BiOXUAEHHA OopMU 8i0 Kpyz2aocmi, npu AKOMY peanbHull npogine
rnosepxHi A6s4€ coboro 08an0nodibHy hicypy, Halibinowuli i HalimeHwul diamempu KO 3HAX00AMbCA Y
830EMHO reprneHOUKYAAPHUX HanpAamKax. OsanbHicmbe 8UHUKAE Mi0 Yyac 0bpobku min obepmaHHA 8
yeHmMpax abo NamMpoHax; 02pPaHy8aHHA — MNpPU MAKux sudax o6pobKu, Ak bezueHmpose Wsichy8aHHS.

BiaxmuneHHA Big, KPYrnocTi BUMIPHOETbCA 3 AOMOMOrOK CnelianbHMX Kpyraomipis. Ha puc. 5.12
NMoKa3aHOo 3arasibHUIA BUINAL Kpyriomipa 3 06epToBUM iHAYKTUBHUM AaTumKkom 2. [leTanb 3 Ha Takomy
NPUCTPOI CTOITb HEPYXOMO, @ AATYMK 2 06EPTAETbCA PA3OM i3 BUCOKOTOYHMM LWNMHAeNem 1, Ha AKomy
BiH 3aKpinneHun.
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Puc. 3.12. Kpyrnomip:
a — 3aranbHuii BUrnag: 1 — getanb; 2 — BUCOKOTOMHUM LWINUHAENb; 3 — AaTYUK; 6 — wabsioH gns
BU3HAYEHHA BE/IMYMHU BigXMNEHb Bif KPYrnocTi

Kpyrnomip € BUCOKOTOYHUM BUMIPIOBAIbHUM MPUCTPOEM — MOXMBKA Camoro Kpyrniomipa
cTaHoBUTb 0,2 MKM.

MpuKnag yMOBHOIO NO3HAYEeHHA AOMNYCKY KPY/IOCTi HAa KPeCcaeHHAX NogaHo Ha puc. 3.13.

O o07

Puc. 3.13. lonycK KpyrnocTi

MoAcHeHHA: gonycK KpyraocTi umaiHapa — 0,07 mm.

BigXuneHHa po3TallyBaHHA NOBEPXOHb

BioxuneHHAM  po3MaAWyB8aHHA  HO3UBAEMbLCA  BIOXUMAEHHA  PeasnbHO20  PO3MAWy8aHHA
p0327190y8aHo20 eneMeHma 8i0 (io20 HOMIHA/IbHO20 PO3MAWYBAHHA. EnemeHm — y3aedsbHeHUl
mepmiH, 100 AKUM 3aaeXCHO 8i0 8i0MN0BIOHUX YyMO8 PO3YMilOMmb [N0BEPXHIO, AiHit0, MOoYKy. [1i0
HOMIHQA/AbHUM PO3Mauwly8aHHAM PO3yMilomb PO3MAaWy8aHHSA P0327190y8aH020 enemeHma (nosepxHi abo
npoginto), 8UBHAYY8AHE HOMIHAABHUMU AIHIGHUMU { Kymosumu po3mipamu Mixc HUM i 6azamu abo mixc
p0327190y8AHUMU eneMeHmamu, AKWo 6a3u He 3a0aHi. baza — enemeHm 0emasi (a6o ix crnosny4eHHs),
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AKUl eu3Hayae 00HYy 3i naouwuH abo oceli cucmemu KoopOuHam, 8iOHOCHO AKOI 3a0aembcs O0MycK
po3mauwysaHHA abo 8U3ZHAYAEMbCA 8iOXUAEHHA PO3MAWYBAHHA pP0o32a1a0y8aH020 efneMmeHma. bazamu €,
Hanpuknao, naowuHa cumempii, gice 6a3080i MosepxHi, NAOUUHA, 8icb MosepxHi obepmaHHs, 8ico
0€eKifbKoX Mo8epxXoHb 06epMaHH=.

Y pasi OuiHYBaHHA BEAMYMHU BiAXUNEHb PO3TallyBaHHA i3 PO3raaay BUK/IOYAOTLCA BiAXWUNEHHA
dopmun posrnagyBaHux i 6asoBux enemeHTiB. [na UbOro peanbHi noBepxHi i npodini 3amiHOOTLCS
NpPUNErINMM, @ 3a OCi, NJOWMHN CUMETPIi N LLEHTPU peasNibHUX NOBEPXOHb MPUMMALOTL OCi, NAOLLMHM
CUMETPII Ta LEHTPU NPUAETINX EIEMEHTIB.

Zlonyckom po3mawy8aHHA HA3UBAEMbCA MeXd, W0 obmexye 00nycKHe 3HAYeHHA 8iOXU/eHHA
pozmawysaHHA. [nAa cnissicHocmi, cumempu4yHocmi, nepemuHy oceli i no3uyiliHoeo donycKy 0omnycK
po3mawysaHHA moxce bymu 3a0aHuli y padiycHomy abo diamempasnbHOMY 8UPA3I.

PapiycHMin BMpa3 AONYCKy pO3TalyBaHHA € HAWBINbLIMM AOMNYCKHUM 3HAYEHHAM BiAXWMEHHA
po3TalllyBaHHA. BOHO NO3HAYaETLCA Ha KpecaeHHi B pamLii 4oAaTKOBUM 3Hakom R abo T/2.

[iameTpanbHUii BMpPa3 € MOLBOEHMM HaNbBINbWMM  [OMNYCKHUM 3HAYEHHSM  BigXWNEHHS
po3TallyBaHHA NOBEPXHi. BOHO NO3HAYa€eTbCA Ha KPeCNeHHi A,04aTKOBUM 3Hakom T.

Ona oxonntotoumx i oxonaroBaHMx nosepxoHb y FOCT 24643 —81 ycTaHOB/IEHO ABa BMAM AONYCKiB
pO3TalyBaHHA — 3aN€XHi Ta He3a/IeXKHi.

HesanexHuUM OGOMycKOM HA3UBAEMbCA OOMYCK PO3MAWYBAHHSA, YUCA08€ 3HOYEHHA fAKo20 He
3anexcums 8i0 dilicHo2o po3mipy HopmoeHo20 abo 6a308020 esiemeHma.

3anexwHUM OO0MycKOM HA3UBAEMbCA OOMYyCK PO3MAlWly8aHHsA, AKUl 3anexums 8i0 0OilicHo2o
po3mipy HopmosHo2o abo 6a308020 enemeHma. 3anexcHuli OOMycK 3G3HAYAEMbLCA 8 MO3HAYEHH|
poO3mawysaHHA M0BEPXHi HA KpecaeHHi, | ueli O0onyck 00380s€HO repesuwysamu HaA 6eauduHy
sioxuneHHs O0ilicHo20 po3mipy 8uMiprosaHo20 enemeHma 8i0 Halibinbwio2o posmipy eana abo
HalimeHwo20 po3mipy omeopy. Ha KpecneHHi 3anexcHuUl OOMycK pPO3MAWYBAHHA MO0BEPXHi
Mo3HA4YaeMobCA 3HAKOM M, Akuli cmasumosca 8 pamyi nicas 8eauvYUHU OOMNYCKYy PO3MAWwy8aHHA i nicas
3HOKa 6a3u.

B yMOBHMX MO3HaAYeHHAX AOMNYCKiB PO3TallyBaHHA MOBEPXOHb, OKPiIM 3a3HAYEeHWUX BULLE 3HaKiB
BMAB BigXMNEHb, 3aneXKHOCTi [OMNycKy, 3HaKiB pagiycHoro abo AiameTpanbHOro BupasiB LWe
33a3HAYaEeTbCA 3HAK 6a3n A, AKMIA BM3HAYae 6a30BYy MNOBEPXHIO, Big, AKOi MpPM3HAYEHO [ONYCcK
pO3TallyBaHHA MOBEPXHi PO3rnAAyBaHOro enemMeHTa. 3HaK Lel CTaBUTbCA B pamui MO3HA4YeHHA nicna
BE/IMYMHN OOMYCKY, @ TaKOX BUHOCUTbCA B OKPEMMI KBaLpaT, Big, AKOro AA€ETbCA NiHiA NpUB'A3KM 80
BMHOCHOI NiHil Big, 3agaHoi 6a30Boi noBepxHi abo A0 camoi 6a30Boi NoBepxHi. Ana niakpecneHHA 6asu
Ha AOTUKY NiHii NPUB'A3KM BUHOCHOT NiHii ab0 6a3u CTaBUTbCA 3a40PHEHUN TPUKYTHUK.

Buam BigxuneHb po3TallyBaHHA NOBEPXOHb BU3HayveHi FOCT 24642 —81.

BigxuneHHs Big napanenbHoOCTi NAOWMH — Pi3HUUA HaWbinbwoi i HaMMeHLWOoi BiaCTaHen Mmix
NAOLWMHAMM B MEXKaX HOPMOBHOT AinsiHKK (puc. 5.14).
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A =h—h
Puc. 5.14. BiaxuneHHsa BiA napanenbHOCTI NAOLWMH

Lonyck napanensHocmi — Halibinbwe 0onyckHe 3Ha4YeHHA 8iOXuneHHs 8i0 napasnenbHocm.

MpWKNaL yMOBHOIO NO3HAYEHHA A0MYCKY NapaneNbHOCTi Ha Kpec/ieHHAX NoAaHo Ha puc. 5.15.

/ALRRE]

W v

— 0

Puc. 5.15. [lonycK napanesnbHOCTI

MoACHeHHA: AONYCK NapanenbHOCTI KOXKHOT NOBEpPXHi BiAHOCHO NoBepXxHi A cTaHOBUTbL 0,1 mm.

BioxuneHHa 8i0 neprneHOUKYAAPHOCMI — 8iOXUAEHHA Kyma Mixc naowuHamu 8io 90°, supaxceHe
8 /iHIlIHUX 00UHUYAX HA 008X UHI HOpMOBHOI OinaHKu | (puc. 5.16).

[TnomuHa neprneHaMKyIApHa
6azosii

Puc. 5.16. BiaxuneHHsa Big nepneHANKYNAPHOCTI NAOLWNH:
T — [oNycK nepneHauKynapHocTi; | — 3aaaHa A0BKMHA
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Jonyck  nepneHOUKynapHocmi  —  Halibinewe  O0OnyckHe  3HAYeHHA  B8iOXuseHHA  8i0
neprneHOUKyAApHOCMI.

MpUKNag YMOBHOMO NO3HaYEHHA AOMYCKY NepneHAMKYASPHOCTI Ha KPecneHHAX noAaHo Ha pwc.
3.17.

e G.FJE

Puc. 3.17. JonycK nepneHaMKynApHOCTI

[MosCHEHHA: AONYCK NepneHANKYNAPHOCTI NOBEPXHIi BiAHOCHO noBepxHi A ctaHoBUTbL 0,02 MmMm.

Fazora Bich

Puc. 3.18. BiaxmuneHHs Big, cniBBiCHOCTI:

A — BiaxuneHHsa Big cniBBiCcHOCTI BiAHOCHO 6a308B0i OCi

Lonyck cnisgicHocmi — Halibinbuwe 0onyckHe 3Ha4eHHA 8i0xusneHHsA 8i0 cnisgicHocmi (ue 0onycK y
padiycHoMy supasi; 8 diamempasnbHOMy 8UpPaA3i ye 3Ha4YeHHS No080OHEMbCH).

MpuKnag yMmOBHOIo NO3HAYEHHA AONYCKY CNiBBICHOCTI HA Kpec/seHHAX NO4aHOo Ha puc. 3.19.

©)]e0.02m | A

7 ﬁ

Puc. 3.19. lonycK cniBBiCHOCTI
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MoACHeHHA: 4ONYCK CNiBBICHOCTI A4BOX OTBOPIB BiAHOCHO iX cninbHoOi oci — 0,02 mm.

BioxuneHHA 8i0 cumempuyHocmi — Halibinbwa 8iocmaHs A Mixc naowuHo cumempii (8iccro)
po327a0y8aHo20 esieMeHma i NAoWUHo cumempii 6a308020 efieMeHMa 8 MeX(AX HOPMOBHOI OinAHKU
(puc. 5.20).

Basosa mionusHa
cuMeTpii

Puc. 5.20. BigxmneHHa Big CUMETPUYHOCTI:
A — BiAXWNEHHA Big, CUMETPUYHOCTI OCi OTBOPY BiIZAHOCHO NOBEPXOHb

Lonyck cumempuyHocmi — Halibinbwe 00nycKkHe 3HAYEeHHS BiOXUEHHS 8i0 cumempuyHocmi (8
diamempanbHOMYy 8UPA3i Ue 3HAYeHHS N0OB8OHEMbCA).

MpWKNaL yMOBHOIo NO3HaYeHHA A0MYCKY CUMETPUYHOCTI Ha KpecneHHAX No4aHo Ha puc. 5.21.

(L I

A

Puc. 5.21. lonyck cumeTpuyHOoCTi noBepxHi (6) T 0,1 mm.
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LLlopcTKicTb noBepXHi

Ha obpobneHili noBepxHi Aetani pisaHHAM (HanpuKknag, TOYIHHAM, CTPYraHHAM, WAiPyBaHHAM
TOLLO) 3a/ULLAIOTLCA CNIAU Pi3aNbHUX KPOMOK iHCTPYMEHTA Yy BUrAaAi HepiBHOCTel. Lli HepiBHOCTI nerko
MOKHa No6auYnTM NpU CUAbHOMY 36i/bLUEHHI AiNSHKK NoBepxHi (puc. 5.22).

CyKynHicmb yux HepisHocmeli, Ki cmeoprorome pesibegd nosepxHi Ha neeHili 6a3086ili oM UHi |,
Ha3usaroMb WopPCMKicmio.

Puc. 5.22. Cnigyn pizanbHMX KPOMOK iHCTPYMEHTa Ha NOBEPXHi AeTani

LLlopcTKicTb NOBEPXHi € OAHIEI0 3 OCHOBHMX XapPaKTEPUCTUK AKOCTI NOBEPXHI AeTanen i BNAIMBAE Ha
eKCnyaTauiiHi  NOKa3HWMKM  MallMH, BepcTaTiB, npuctpoiB. LLUoOpCTKiCTb MNoBepxHi Mae Taki
XapaKTePUCTUKU: FeOMETPUYHY BE/IMYMHY HEPIiBHOCTEMN, 34aTHICTb 34En/IeHHA MOBEPXHi 3 MOKPUTTAM,
BiabMBHY 34aTHiCTb TOowo. OAHAK OCHOBHO XapaKTEPUCTMKOK LIOPCTKOCTI B MalWMHOBYyAyBaHHI € i
reomeTpuyHa BeJIMYnHa.

[ep:KaBHUM CTaHAAPTOM Ha LWOPCTKICTb MNOBEPXHi pernameHToBaHO €EAMHWIA nigxig [o
BM3HAYEHHA BEJIMYMHU LLOPCTKOCTI — OCHOBO A1 LIbOro € Npodinb LWOPCTKOCTI Ta MOro napameTpu.
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Puc. 5.23. ®opma npoodinto noBepxHi

b5a308010 niHIE HA3UBAEMLCA AiHIfl, 30 AKOK OYIHIOEMbLCA WOPCMKIiCmb.

BuxigHnmun y npodini ana BM3HaYeHHA NapameTpiB LWOPCTKOCTI € 6a30Ba AOBXKUHA AiNAHKM |, 3a
AKOIO PO3rNALAETLCA LWOPCTKICTb L€l NOBEPXHi, i cepegHA niHia npodinto.

3a BesUMHaAMuM BiacTaHen Y Big ToUoK npodinto Ao cepefHbOI NiHIT M BU3HAYalOTbCA BEUUYNHMU
napameTpiB WOPCTKOCTI. [JO3BONAETLCA 3aMiCTb CepeaHboi NiHii Ana BigNiKy napameTpiB 3aCTOCOBYBATH
[OOMNOMIXKHY NiHit0, NapanenbHy AiHii m.

Po3mipHMmn napameTtpamm wopctkocTi 3a FTOCT 2789—73 € Ra, Rz, Rmax, Sm i tp. Po3rnaHemo ix
AOKnagHiwe.

Ra — cepeaHe apudmeTMUHe BigXUNeHHA ToO4YoK npodinto Big NiHii m y merkax 6a30B0oi AOBXKUHK .
MapameTp Ra MOXKHa XxapaKkTepun3yBaTy TaKUM PIBHAHHAM:

D+t Ay 0 ) F A+ )
7

R =

Rz — BuWcoTa HepiBHOCTEW, BM3HaAYeHa 3a AecATbMa ToYkaMu. ABnAe cobotlo cepefHIo BiACTaHb MiX
n'ATbMa HaBULMMM TOYKaMM BUCTYNIB i N'ATbMA HaWHMXKYMMM TOYKaMM 3anNafuH, AKi nexaTb y Mexax
6a30B0i AOBXWHU, BUMIPAHOI Bif A0BINbHOI NiHii AB, napanenbHoi cepegHin niHii npoodinto:

(b +hy +iy + by +hg)— (B +hl+ B+ + k)
5

Rmax — Haltbinblua BUCOTa HepiBHOCTen npodinto.

Sm — cepegHiit KPOK HepiBHOCTEM NPodiato, BUMIPAHWUI 3a cepeHbOIO NiHiE m.

S — cepeaHilt KpoK HepiBHOCTeM NpPodinto, BUMIPAHWNIA 3a BEPLUMHAMWN HEPIBHOCTEN.

tp — BiAHOCHa onopHa AoBXKMHa Npodinto, TO6TO cyma AOBMKUH BiApi3KiB, BiApi3yBaHWUX Big HepiBHOCTEMN
NiHielo, napanenbHoO NiHIT M. tp BM3HAYaETbCA Y BiACOTKax Big Rmax, uMm xapaktepusye aKTU4HY
LWi/IbHICTb KOHTAKTY NOBEPXHi Y CNONYyYeHHi Ha 3agaHOMY piBHI nepepisy npodinto.

Mo3HauYeHHA WOPCTKOCTi NOBEPXHi Ha KPeC/eHHAX

[na NO3HaYeHHA WOPCTKOCTI MOBEPXHi Ha KPEC/IeHHAX 3aCTOCOBYOThb TaKi YMOBHi 3HaKM:
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1. 3HaK WOPCTKOCTI NOBEPXHi, KON BUA MeXaHi4YHOi 06pob6KM He BCTAHOBAEHO.

Puc. 5.24. 3HaK, KoM BN, MeXaHiYHOT 06pOobKKN He BCTaHOBNEHO

2. 3HaK CTBOPEHHS MOBEPXHi 33 A4OMNOMOro BMAANEHHA LWAPY MaTepiany, HanpuKaag, TOYiHHAM,
dpesepyBaHHAM, WAiPYBAHHAM, NOAIPYBAHHAM TOLLO.

Puc. 5.25. 3HaK cTBOpEHHA NOBEPXHi 332 A4OMNOMOroK BUAANIEHHA Wapy maTepiany
3. 3HaK MoBEepXHi, OTPMMaHOI NUTTAM, KyBaHHAM, MPOKATOM, LITamMnyBaHHAM Towo, TO6TO 6Ges
BMOANIEHHA LWapy MmaTepiany abo no3Hayae TAKOX MOBEPXHi, 40 0OPOOKM AKUX BUMOIU He
BCTAHOB/IEHI.

Puc. 5.26. 3HaK noBepxHi, OTpUMaHOi 6e3 BUaaneHHa Wwapy maTtepiany

YucenbHe 3Ha4YeHHA napameTpa UJOpCTKOCTi B MiKpOMeTan CTaBUTbCA Nig, NOAULLEIO 3HAKa 3

JR 125

6YyKBEHMM CMMBOJIOM NapameTpa. Hanpuknag, ¥ £, 20 abo
LLopcTKicTb NOBEpPXHi 3aneXKnUTb Big, iHCTPYMEHTA, AKMM O0OpPOBNAETbCA NMOBEPXHA, @ TAaKOX Bif

TEXHO/IOMYHOro Npouecy i pexxMmy BUKOHaHHSA Tiel UM iHWOI onepalii 06pobKn. Puc. 5.27 opieHTOBHO

iIOCTPYE LWOPCTKICTb MOBEPXOHb, OTPMMAHY B Pe3y/bTaTi Pi3HUX TEXHONOMYHUX NPOLECIB iX 06PO6KMU.
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Ppesepysanna VRa2.5 ... \Ra0.32
Posropransa \Ra2.5 ... \Ra0.32

Posrouysanns VRz40 ... \Ra0.32

Iporarysanns \Ra2,5 ... YRa0,160

Ceepurinns [Rz80 ... VRa2.5
lmudysanas VRa2.5 ... YRa0.160

Piscuapisyeaunz YRz40 .., YRal.25
To4inna YRz40 ... \Ra0.32

Puc. 5.27. LLopcTKicTb NoBepxHi Npu pi3HUX BUAax 06pobKu

KopucTytounce Tabn. 5.1, OPIEHTOBHO MOMKHA BUPIWLUTU, AKMMM cnocobamu BurigHiwe
BUrOTOB/IATM AeTanb abo i eNemMeHT Ana OTPUMAHHA 3a4aHOi Kpec/ieHHAM LOPCTKOCTI NoBepxHi (3
ypaxyBaHHAM dopmu AeTani i iHwux ocobamsocteit). Hanpuknaa, npu obnuaoBaHHI MOXKHa OTpUMaTH
noBepxHi, ana akux napameTtp Rz 6yae Big 100 no 400 mKm, a napametp Ra — Big 25 4o 100 mKm.
MoBepxHi, AnsA AKUX 3a4aHO NapameTp WopcTKocTi Ra 1,6 mKm (Rz6,3), MoXKHa oTpMMaTh WabpyBaHHAM,
TOHKMM CTPYFraHHAM, nonepeaHiM pPO3ropTaHHAM, JIMTTAM 3@ BUMNPABAOBAHUMMU  MOLENIAMM,

npecyBaHHAM i3 NaacTMac Ta iHWKUMK cnocobamu.
Tabnuus 5.1

YMTaHHA NO3HaYeHb LWOPCTKOCTI NOBEPXHi
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Y Tabauui 5.1 BHM3Y irypHUMKM Ay:KKamKM (NO3HAYEHUMU PUMCbKMMKU umudpamn) undposi
3HaueHHA MapameTpiB po3nogineHi Ha N'ATb YMOBHWX rpyn, ANA AKUMX HaBEeAEMO NpUKAaam

3aCTOCYBaHHA B 3arabHOMY MaLMHOOYAyBaHHi:

I. Ra 100...6,3 MKM — TopLeBi NoBepxHi Tpy6, Nnpodinei Ta iHWOro copTaMeHTHOro maTepiany, NOBepPXHi
WKiBiB, GNaHLIB TOLLO.

Il. Ra 12,5...1,6 MKM BKAtoYHO, Rz 50...6,3 MKM BK/IIOY4HO — BTY/IKM, rafkKi YyactmHu 6ontie 8-ro i 11-ro
KBaJiTeTiB TOYHOCTI, KPOHLWITEMHWN, PONUKMK i Pi3HI NPUBANKOBI NOBEPXHi AeTanen.
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Ill. Ra 1,6...0,4 MKM BK/IlO4HO — HOCIlHI NOBEPXHi NiAWMMNHKUKIB, rnagKka YacTuHa b6onTiB 6-ro i 7-ro
KBaniTeTiB, NOBepXHi 3y6iB WecTipeHb Toww.

IV. Ra 0,2...0,025 mkm BkatoyHo, Rz 0,8..0,1 MKM BKIHOYHO — MOBEpPXHi, WO MNPALIOOTbL Ha TepTs,
NOBEPXHi MOPLUHEBMX NAMbLIB i Kineub, LNMKN KOJTIHYaTUX BaNiB, KyNauKiB.

V. Ra 0,025...0,01 MKM BKAOYHO — MOBEPXHi ONTUYHUX CTEKO.

BumiploBaHHA LLOPCTKOCTi NOBEPXHI

HalinpocTiwunm 3acobom OLiHIOBAHHA LIOPCTKOCTI NOBEPXHi CAYXUTb BidyasibHE MOPIBHAHHA
peasnbHOi NoBEpPXHi e1emMeHTa AeTani 3i 3pa3kom LWOopPCTKOCTi (puc. 5.28).

Puc. 5.28. 3pa3oK WOPCTKOCTI Npu BisyaAbHOMY KOHTPOI

3pa3oK LWOPCTKOCTI ABNAE cobOK NAACTUHKY, O4HA 3 NOBEPXOHb AKOI 06pobeHa 3i 3pa3koBoto
LIOPCTKICTIO 11 aTecToBaHa 3a napameTpom Ra Ha npodinometpi. MnactmHKM 36upatotbca B 060Mimm no 4
WT., NpMYOMY AibpaHi TaK, WO Ha CyCigHiX 3HauYeHHA Ra pPi3HWUTbCA Ha Be/NIMYKMHY, 3adaHy B Tabauui
FOCTom (puc. 5.29).
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Puc. 5.29. Habip 3pa3KiB LIOPCTKOCTI

3HAYHOro MOLWMPEHHA AAA BMMIPIOBAaHHA YMCAOBMX BENMYMH MAapaMeTPiB LOPCTKOCTI Habyau
LynoBi 3acobu BumiptoBaHHA — npodinomeTpu (puc. 5.30) Ta npodinorpadpu-npodinometpu.

Puc. 5.30. NpodinomeTp Lexosoro Tuny

HalcyyacHiwmm 3acobom BUMipIOBaHHA LUOPCTKOCTI MOBEPXHI NPaKTUYHO 3a BCiMa napameTpamu
€ npodinorpad-npodinometp mogeni 252, surotosaoBaHuii 3asogom «Kanibp». Lleit npuctpiii aie 3a
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METOAO0M MepPeTBOPEHHS KOJIMBAHb TOJIKM, 3aKpinieHoi B iHAYKTMBHOMY NepeTBOPHOBAYi-AaTYMKy, B
KO/IMBAHHA HaMpyru cTpymy.

3a npodinorpamoto BU3HaYa€eTbCA BenMUMHA MapameTpis Rz i S. Mpodinometrp mopeni 252
BUMIPIOE M NMOKA3YyeE YMCOBI 3Ha4YeHHs napameTpiB Ra, Rmax, Rm i tp, BogHo4Yac BM3Ha4Yarunm Hmax i
Hmin.

[iana3oH BumiptoBaHb Rz uyboro npuctpoto — Big 0,02 go 100 mkm. [na BUMIpHOBaHHA
LWOPCTKOCTi MOBEPXOHb i3 HAaATO Manaumm Rz i S 3acTOCOBYIOTb AATYMK i3 TOJIKOK, WO Ma€ pagiyc
3aKpYrNeHHs BicTpA 2 MKM, a Aanda rpybimx WopcTkocTen — ronky 3 pagiycom 10 mkm (puc. 5.31).
HalimeHwuin giameTtp oTBOPiIB — 3 MM NPU FMBUHI 5 mm.

Puc. 5.31. [laTuuK i3 ronkoto

JISHEH 0-p 03B’ A3 VEAE HI

Puc. 5.32. Npodinorpad-npodinomeTtp moaeni 252
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Mpautotoun sK npodinorpad, npucTpii Buaae npodinorpamy 3 npodinem, 36inbweHnm no

BepTuKani Big 200x go 100 000x, a no ropusoHTani — Big 0,5x go 200x.

KOHTpOﬂbHi 3aNMUTAHHA Ta 3aBAdHHA

LLlo Take HOmiHanbHa ¢opma NOBEPXHi, peanbHa NOBepPXHA, Npodinb NOBEpPXHi Ta npuaerna
nosepxHa?

HasBitb BUAM BiaxuneHb ¢popmMmu NOBEPXHi 1 YMOBHiI NO3HAaUEHHSA iX Ha KpPec/eHHi.

LLlo Take BigXxuaeHHa Big npAMoniHiMHOCTI? AKi ANA HUX 3aCTOCOBYIOTb 3aC06M BUMipIOBaHHA?
LLlo TaKke BigXuaeHHs Big NNOCKOCTHOCTI? AKi AN HUX 3aCTOCOBYHOTb 3aCO6M BUMipIOBaHHA?
AKi icHy0Tb BiaxuneHHa Gopmu LUNIHAPUYHMX NOBEPXOHDb? AKi ANA HUX 3aCTOCOBYIOTb
3acobu BumiptoBaHHA?

LLlo TaKe WOPCTKICTb NOBEPXHi?

Ha3BiTb po3mipHi napameTpm LWOPCTKOCTi NOBEPXHi.

Hapucyiite ymoBHi 3HaKM LLOPCTKOCTI HA Kpec/ieHHi, Ha3BiTb, W0 BOHU NO3HAYalOTb.
OnuwWiTb 3PasKu LOPCTKOCTi NOBEPXHi.
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Nekuia Ne6 OcHoBM meTponorii

MoHATTA NpPO MeTponorito

. Mipn
BumiploBanbHi iHCTpymeHTU U BUMipIOBaibHI NpUCTPOI
. 3aranbHa CTpyKTypa 3acobiB BUMiptoBaHb

mhs&NH

. NapameTpwu i xapaKTepUcTUKK 3acobis BUMipIOBaHHA

MOHATTA NPO METPONOrito

BuMiptoBaHHA € OAHMM i3 WANAXIB MNi3HAaHHA NPUPOAM NOANHOK, WO MNOEAHYE Teopito 3
NPaKTUYHOO AiANbHICTIO Nt0AMHWU. BOHM € OCHOBOIO HayKOBWMX 3HaHb, CYKaTb A1a 06/1iKy maTepiaibHUX
pecypciB, 3abesneyeHHA NOTPiIOHOI AKOCTI npoAayKuii, B3aeEMo3amiHHOCTI AgeTanein i By3nis,
BAOCKOHANEHHA TEexXHOAOrii, aBTomMaTtM3alii BMPOOHMUTBA, CTaHAAPTM3aALIl, OXOPOHM 340pOB'A i
3abesneyeHHA 6e3nekn npaui i gns 6araTbox iHWWX ranysen NACbKOI AisnbHOCTI. BumiptoBaHHA
KIIbKICHO  XapaKTepusyloTb OTOYYHOUMIM  MaTepiasibHUIA  CBIiT, pPO3KPUBAKOYM Jilodi B NpuUpoai
3aKOHOMIpHOCTI. Mpo ue ayxe 06pa3HO CKaszaB OCHOBOMOJIOKHWUK BITYM3HAHOI meTposorii AMutpo
IBaHOBMY MeHpgenees: «HayKa NOYMHAETbCA... 3 TUX Mip, AK MOYMHAOTb BUMIptOBaTU». Bigomum €
aHanoriyHe BMC/NOB/IIOBAHHA 1 OCHOBOMNONOMHMKA aHIAiNCbKOi meTponorii TomcoHa: «KoxHa piy Bigoma
Nivwe TiEl0 Mipoto, AKOK ii MOXKHA BUMIpATU». 3 UMM MNEPErykyeTbca i AyMKa BiLOMOro POCINCbKOro
ByeHoro b. fl. Akobi, cdopmynboBaHa noHag 100 pokiB Hasag: « MUCTELTBO BUMIPIOBAHHS € MOTYXHOIO
36p0OEtD, CTBOPEHOID NIIOACBKMM PO3YMOM A1 MPOHUMKHEHHS B 3aKOHW NpuUpoaMm i NigKopeHHs ii cun
HaLWOMY MaHyBaHHIO».

Mig BMMIPIOBAaNbHOI TEXHIKOK B LUMPOKOMY 3HAYEHHI LMX CAiB PO3YyMilOTb AK YCi TEXHiYHi
3acobu, 3a AONOMOroOK AKWUX BUKOHYIOTb BUMIPIOBAHHS, TaK i TexHiKy NpoBeAeHHs BUMMiptoBaHb. Y
BCbOMY CBITi LLOAEHHO 34iACHIOITLCA COTHI, TUCAYI MinbApAiB BUMIpPIOBAHb. B iHTEepecax KOXXHOT KpaiHK,
Yy B3aEMMHAX MiX KpaiHamu HeobxigHo, wob pe3ynbTaT BUMIpOBaHb OAHAKOBMX BEANYMH, OTPUMAHI B
Pi3HMX MicuAX i 338 4ONOMOTOH Pi3HUX BUMIpIOBasbHUX 3acobis, 6yan 6 BiaTBOPIOBAHI HA PiBHI NOTPIGHOI
TOYHOCTI.

Y nepuy yepry, ans Uboro HeobxifAHa OAHOMAHITHICTb OANHULDL GISUYHMUX BEANYMH | Mip, WO
34iMCHIOITb PEeYOBMHHE iX BiATBOPEHHS. 3abe3neyeHHA BMCOKOrO CTyNeHs O4HOMAHITHOCTI 3acobis
BMMIpIHOBaHHA € OZHIEI0 3 yMOB 3abe3neyeHHs BiATBOPIOBAHOCTI pe3ynbTaTiB BUMIPIOBaAHb.

MUTaHHAMM Teopil Ta NPAKTUKKN 3abe3neyeHHA 04HAKOBOCTI BUMipPHOBaHb 3aMMaETbCA METPOJIOTIS.

Memponoeia Aaense coboro HayKy npo 8UMIPHOBAHHSA, NPo Memoou i 3acobu, 3abe3nevyeHHsA ix
00HakKosocmi, npo crnocobu docazHeHHA NomMpibHOi mo4YHocmi.

MeTponoris CAy»WUTb TEOPETUYHOK OCHOBOK BUMIPIOBA/IbHOT TeXHIKK. | uum 6Binblie
PO3BUBAETLCA BUMIpIOBA/SbHA TeXHiKa, TMM b6inbloro 3HavyeHHA HabyBae METPOOrif, fKa CTBOPHOE i
BAOCKOHA/IOE TEOPETUYHI OCHOBM BMMIPIOBaHb, Y3ara/ibHIOE NPaKTUYHMUIA AOCBIA Y raaysi BUMiptoBaHb i
CNPAMOBYE PO3BUTOK BUMIPIOBA/IbHOI TEXHIKM.

[na Toro wob pisHaTUcA pe3ynbTaT 0O6pobKM aeTani, BUIHAUUTU, AKMI NPU LbOMY OTPUMAHO
pO3Mip i UM BiANOBIAAE BiH BUMOram Kpec/ieHHs, HeobxiaHO BUMIpATK Lo AeTanb (puc. 6.1).
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Bumipto8aHHA — ye 3HOXOOMEHHS 3HAYEeHHA (hi3UYHOI 8eaAUYUHU OO0CAIOHUM WAAXOM 3d
0ornomoezoro creyianbHUX mexHiyHuUx 3acobis. Bumipo8aHHAM we Ha3usarome risHasasnbHUll npouyec, y

AKOMY crneyianbHUm 3acobom € seauyvuHa 0b6'ekma GUM/pI'OGOHHH.
.

- !

.- ’ N

Puc. 6.1. BumiptoBaHHs geTani WTaHreHUMpKyaem nicna obpobku

!

BumiptoBaTv noyvanu 30aBHa, i 3 KOXKHUM POKOM 3HAYEHHA BUMIPIOBaHb MiABMLLYBANOCA.
JltoacTBO AaNeKo NiWIo B TEXHILI BUMiPHOBAHHA. KOPUCTYHOUMCb Cy4aCHUMMW METOA4aMM, BYEHI TOYHO
BMMIpPHOIOTb BJIACTMBOCTI peyeit i aBuLL,. Lli BUmiptoBaHHA € o4HWMM i3 3acobiB onaHyBaHHA NPMPOAOIO,
nigKopeHHs i Hawmm notpebam.

Crapi 3acobu BumiptoBaHb (Mannyg, TiHb, MOTY3Ka, KaMiHb, puc. 6.2) 3aMiHUANCA HOBUMMU.

Puc. 6.2 Ctapi 3acobu BuMiptoBaHb

3acib, 33 ,ONOMOrOI0 SKOr0 BUKOHYIOTb BUMIPIOBaHHS, TaK i Ha3MBaloTb — 3acib BUMipIOBaHHA,
BiH Ma€e HOPMOBaHi MeTPOJIOTiYHI BNACTUBOCTI. 3HAYEHHA BE/IMYUHU, AKE BUABUIN BUMIPIOBAHHAM,
Ha3MBalOTb PE3ys1bMAMOM 8UMIPIOBAHHA.

3acobu s8uUMipto8aHHA — Ue Npucmpoi, 30amHi y npoueci BUMIPHOBAHHA 8UABUMU YUCI08€E
3HQAYeHHA 8esIUMUHU 8UMIPHOBAHO20 po3mipy. 3acobu 8UMIiPHOBAHHA 30A8HA NPUUHAMO Nodinamu Ha
mpu OCHOBHI 8UOU: Mipu, BUMIPIOBA/bHI IHCMpPYMeHmMu U 8UMIpPO8AsbHI MPUCMpo.

Mipu
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Mipu — ue 3acobu BUMIPIHOBAHHSA, PEYOBUHHO 8i0MBOPHOYI hi3UYHY 6eauUYUHY 300aH020

po3mipy. Mipu nodinstome Ha 00HO3HAYHIi i 6bazamo3Ha4Hi. OOHO3HAYHA Mipa 8i0MBOPHOE B8esUYUHY
00H020 po3Mmipy.

Hanpuknaa, naockonapanenbHa mipa AoBXWHM 10 mm (puc. 3.3) BiATBOPIHOE OAMH NiHIAHWUI
pPO3Mip MiX il naowmMHaMu, Wwo gopisHOe 10 Mm; KyToBa Mipa — KyToBa nauTKa 15° (puc. 4.4) BiaTBOPIOE
OAMH KYTOBUI PO3MIP MiXK MJIOLLMHAMM, AKUN CTAHOBUTb 15°.

Puc. 3.3. KiHueBa mipa AoBUHU. HOmiHanbHa aoBxuHa KMU:
a — [AOBXWHa 0CHOBU; b — WKpMHa ocHoBM

a

Puc. 3.4. KyTtoBi Mipn-nanTKu:
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a — 3 roCTPOIo BEPLWMHOLD; 6 — 3i 3pisaHOi0 BEpWMHOLI; B — YOTUPUKYTHA NJIUTKA

BaratosHayHa Mmipa BiATBOPIOE pAg OAHOMMEHHWUX BENWYMH pi3HOro posmipy. Hanpuknag,
NiHiMKa 3pa3KoBa BiATBOPOE CBOIMM Noginkamm 6araTo NiHIMHUX PO3MipiB HA CBOIM WKani. Kytosuin nimb
BiATBOpPIOE BaraTo KyTOBMX PO3MipiB HA CBOIN LUKai.

OT)Ke, Mipa BiATBOPIOE BE/INUYMHM, 3HAYEHHA AKMX MOB'A3aHi 3 MPUAHATOD OAMHULEH Uiel
BE/IMYMHUN NEBHMM BiZOMMM CriBBigHOWEHHAM. Mipa — LLe OCHOBA BMMIpPIOBAHb.

BumiploBanbHi iHCTpymeHTU U BUMipIOBaNbHI NpUCTPOI

BumiprosanbHi iHcmpymeHmu (i 8UMiptosasbHi npucmpoi — ye 3acobu suMipto8aHHSA, 30amMHi
8UPO6AAMU MOKA3QHHA — 4UC/A08Y BUMIPH8AAbHY iHopmayito — y ¢opmi, docmynHil 014
be3nocepedHbo20 cripuliHamms cnocmepieavyem. Lli NoKa3aHHA 8upobastomeca y npuliHAMuUX 0OUHUYAX
BUMIPIOBAHHA.

Cnouatky oguHULi GisMYHUX BENMYMH 0BUpPanuUcs JoBiNbHO, 6€3 NEBHOrO 3B'A3KY O4HA 3 OA4HOLO,
WO CNPUYMHANO BENUKI TPYAHOLLi. 3HAYHY KiNbKICTb AOBINBHUX OAUHUUbL OAHIEI i TiEl cCamoi BEANYNHU
YCK/IaZHIOBA/10 NOPIBHAHHA pe3y/ibTaTiB BUMIpPIOBaHb, 3[iICHEHUX PiI3HUMM COCTEpPiradyamm.

Y KOXHilt KpaiHi, a iHOAi HaBiTb Y KOXXHOMY MICTi CTBOPIOBANMCA CBOI oaMHULI. MNepeBeaeHHA OAQHUX
OAMHULDb B iHWI 6yN0 AyKe CKAaZHUM i NPU3BOAMAO A0 iCTOTHOFO 3HUMKEHHA TOYHOCTI pe3ynbTaTis
BUMIpIOBaHb.

OKpim 3a3HA4YeHOro po3maiTTA OAMHULUDL, AKE MOMKHA HA3BaTM «TEPUTOPIAZIbHUMY», iCHYBaNo
PO3MAITTA OAMHULLB, 3aCTOCOBYBAHMX Y Pi3HMX Frany3Aax HayKW, TEXHIKK, MPOMMUCIOBOCTI TOLLO.

HaABHICTb HU3KMN CUCTEM OANHMLD BUMIPIOBAHHA Qi3UYHMX BEMYMH | BEMKA Ki/IbKiCTb MO3aCUCTEMHNX
OAMHULb, HE3PYYHOCTI, AKI BUHMKAOTb Ha MPaKTUL Y 3B'A3KY 3 NepepaxyHKamu Mig vyac nepexoay Big
OZLHi€l cucTeMm [0 iHLWOT, BUK/IMKANM HeobXigHICTb CTBOPEHHA EANMHOT YHIBEPCAIbHOT CUCTEMM OANHULLb,
AKa 6 oxontoBana BCi ranysi HayKu i TexHiKK i 6yna 6 NnpuitHATa B MiXKHapoAHOMY MacLUTabi.

Y 1960 p. Xl TeHepanbHa KoHdepeHuia WoA0 Mip i BariB NpWiAHANG HOBY CUCTEMY, Ha3BaBWM ii
MixkHapoaHa cuctema oamHuLb (System International) i3 ckopoyeHMM No3HauYeHHsAM «SI», YKpaiHCbKOO
«Cl».

Y 1963 p. 6yno BBeaeHo NOCT 9867 —61 «MexayHapoaHaa cuctema eauHuLy, 3rigHo 3 akum Cl
6yna BM3HAHa nepeBaHot. Ha cborogHi BBeAeHO B Aito [epKCTaHAAPTOM EAMHWUIN Aep’KaBHUM
ctaHgapt — TOCT 8.417—81 «CU. EamHUubl GU3BNYECKMX BEANYMHY, LLO OXOMJIKOE Tany3i Hayku i
TEXHiKM i 3acCHOBaHMM Ha MiXKHapoAHil cMcTeMi OANHULb.

MoTtpeba B €AMHIN MixKHapOAHIA cUCTEeMi OAMHWMUb HACTI/IbKM 3HA4yHa, a nepesarn il TaKi
NepeKoH/IMBI, WO LA CUCTEMA YNPOAOBK KOPOTKOro Yacy Habyna LWMPOKOro MiXKHapOAHOro BU3HAHHS i
NOLMpPEHHA.

MixHapogHa opraHisauis 3i ctaHgapTtusauii (ICO) npuitHANa y CBOIX peKoMeHAauiax 3 0AMHMULb
MixKHapoaHy CMCTEMY OAMHMULb.

OpraHisauia o6'eaHaHMX Hauii 3 ocBiTW, HaykK i KynbTypu (FOHECKO) 3aknunkana BCi KpaiHu —
Y/NieHW opraHisayii — npuitHATM MiXKHapoaHY cMCTEMY OAMHULb.

MixHapoaHa opraHisauis 3akoHogas4yoi meTtponorii (MO3M) pekomeHayBana AeprkaBam —
YneHam opraHisauii — seecTu MiKHaApPOAHY CUCTEMY OAMHULb Y 3aKOHOA4ABYOMY NOPAAKY i rpagytoBaTm
B8 oamHmuax Cl BCci BUMiptoBasibHi NPUCTPOI.

MirKHapogHa cucTema OAMHMUb yBilWNA B pekomeHAauii 3 oauHMub MixKHapogHoi cninku
yncToi Ta NpUKAAAHOI Gi3nKkK, MiKHAPOLHOT eneKkTPOTEXHIYHOT Komicii, MiXHapogHOT ra30BOi CRiNKKM 11
IHLIMX MiXKHAPOAHMX OpraHisaLin.
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Ons BUMIPIOBaHHA NiHIMHMX po3mipiB y cuctemi CU npuiiHATI TaKi oAWHMLI BUMIpIOBaHb: meTp (M),
minimetp (Mm), mikpomeTp (MKm). [lna BUMIpIOBaHHS KyTOBMX po3mipiB — rpaayc (°), xsunuHa ('),
cekyHaa (").

MepBUHHI 3ac061 BUMipIOBaHb

JliHilika sumiptosanbHa memasesa. JliHilika BUMiptoBanbHa ABAAE COOO0 FHYYKY CTaslbHY CMYTY 3
HaAHECEHO!0 Ha Hill NPAMOIO LLKA/I0H0 3 LiHOK NoAifKK 1 mm. JTiHIMKN BUroTOBAAIOTH 3i WKanamu Big 0 oo
150 mm, Big 0 ao 300 mm, Big O go 500 mm i Big O Ao 1000 mm. MoYaTKOM LIKaNM NiHIMKM € NAOLWMHA
TOPUA CMYrM; TOpelb PO3TALIOBAHWA NEepPneHAMKYAAPHO NO3J0BXHLOMY pebpy cmyrn. 3 Topuem
36iraeTbcA cepegmHa HY/AbOBOrO LWTPMXa WHKanu. KiHeub WTPMXiB LWKaAW BUXOAUTb Ha MO340BMKHE
pebpo. KoxHumin 5-n i 10-A WTpux WKaAM NOAOBXKEHWUN, KOXHUIA 10-1 — i3 undpoto, AKa nNoKasye
BiACTaHb y CAHTMMETPaxX Bif LbOro WTPMXa 40 NOYATKY WKaAW. [pyrni KiHeub CMyrv 3aKpyrn1eHui i Mae
OTBip ANA NiABiLWYBaHHA NiHINKMW.

MeTaneBa fiHilika A03B0/1A€ 6e3nocepeaHbo 3400yTH 3HAUEHHA BUMIPIOBAHOT BEIMYUNHMU.

Ha puc. 6.1 nokasaHO NpuUiMOMM BM3HAYEHHS MIKOCbOBOI BiAgCTaHi OTBOpIB. AKLWO OTBOpU
oAHakoBoro giametpa (puc. 6.1 a), TO MOMKHa BUMIPATU NiHIMKOWO BiACTaHb MN, AKa [AOPIBHIOE
Mi*KOCbOBI BigCTaHi.

'IISJEI-TI5I|

'IISJEI-TI!I|

a 7]

Puc. 6.1. Mpunomn BUMiptoBaHb METaNeBOLO NiHIKOIO

Y pasi pisHux giameTpis oTBopiB (puc. 6.1 6) niHiIAKOKO BUMIPIOETbCA BiACTaHb ek MixkK
HaMBAMMKYMMM TOUKAMM OTBOPIB i 40 Hel A043ETbCA CyMa PO3MIipiB pagiyciB BEIMKOro 1 Masoro oTBopiB.

KpoHuyupKynb. KpOHUMPKYNb CAYXUTb ONA BUMIPIHOBAHHA PO3MIpiB 30BHIWHIX i BHYTPIWHIX
noBepxoHb AeTaneit (puc. 6.2, 6.3).
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Puc. 6.3. BUmiptoBaHHA BHYTPILIHIX pO3MipiB AeTani KPOHUMPKYAEM
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KpuBoniHitHa dopma HiXKOK i3 3arHyTUMM BCEPeaMHY KiHUAMM A03BOSIAE 3PY4YHO BUMIPIOBATU

AiameTpu noBepxoHb 0bepTaHHsA (puc. 6.4, 6).

Kponyupryne

Puc. 6.4. MpuitiomMmu BUMIpOBaHb KPOHLMPKYAEM | HYTPOMIPOM

Hympomip. HyTpomip 3acToCOBYIOTb NEpPEeBAXXHO A1 BMMIPIHOBAHHA PO3MIPIB BHYTPILLHIX
noBepxoHb. Hi*KKM HyTpomipa npsami 3 BiZirHyTMmu 30BHi KiHUAMMK (puc. 6.4, 6, B).

Mpn KOPUCTYBaHHI KPOHUMPKYNEM i HYTPOMIPOM Y *KOAHOMY pPasi He BUKOHYBATU BUMIPIOBAHHA
i3 3yCManAM: iHCTPYMEHT Ma€ NPOXOAMTU BUMIPIOBAHI MicuUA BiNIbHO Mif Ai€to BAacHOi Barn. Ha puc. 6.4,
6 MOKAa3aHO BMMIPIOBAHHA KPOHLMPKYAEM AiameTpa UMNIHAPUYHOT YacTMHM AeTani, a HyTpomipom —
AiameTpa OTBOpPYy B OCHOBi Ui€i aeTani. JliHiiKOO BW3HAYalOTb PO3MipU OCHOBM AeTasi. 3HauyeHHA
BUMIPAHUX KPOHLMPKYNEM i HYTPOMIPOM BENNYMH BU3HAYAIOTb LUIAXOM NEpPeHEeCeHHA iX Ha JiHinKy
(puc. 6.4, a, B).

BumiptoBaHHA AeTanieit KPOHUMPKYJIEM, HYTPOMIPOM i NiHIMKOIO He AatoTb BE/IMKOI TOYHOCTI.
TOYHICTb BUMIPIOBAHHSA UMMM iIHCTPYMEHTaMM NP NeBHOMY AocBigi carae 0,5 mm (puc. 6.5).

Puc. 6.5. YnTaHHA NOKa3aHb NPY BUMIPIOBAHHI KPOHUUPKYAEM

barato getanei matoTb KPMBOJiHIAHI 06pucK. Y Takux BUNagKkax Gopmy i po3mipu KOHTYPY LMX
AeTaneit MoXKHa BU3HAYMTM BUMIPIOBAHHAM KOOPAMHAT MOro TOYOK 3a Aonomoroto peicmyca. MNig vac
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BMMIpIOBaHHA KOOPAMHAT TOYOK Percmyc i BUMIpIOBaHy AeTanb YCTAHOBAIOWTb Ha TNagKin piBHil
nosepxHi (po3mivyanbHit nauti). MepecyBaloun CTpPUXKEHb peilcmyca Mo AiHilui Bropy abo AOHU3Y i
NPUBOAAYMN MOro roCTPUIN KiHelb Y 3iTKHEHHA 3 AKOKOCb TOYKOK KPUBOT, MOXHA BU3HAYUTN KOOPAMHATH
L€l TOYKKU. Y3ABLUM 3@ NOYATOK KOOPAMHAT HY/JbOBY MOAINKY NiHIMKM-peicmyca, MOXKHA 3a il WKanow
3HalTM KoopamHaTh bl, B2, b3, a 3a WKanoto CTpUKHA — KoopamHath Al, A2, A3. ToudHiwe KoopamHaTh
TOYOK MOXKYTb OYTU BM3HAYEHi 3a AOMOMOrOl0 LITaHreHpencMmyca, AKUiM obnagHaHMN HOHiycom (puc.
6.6).

e —y

Puc. 6.6. LLTaHreHpencmyc

LLimaHzeHyupkyns LUL-I (puc. 6.7, a). LUTaHreHUMpKynem HasuBatloTb 3acib Ans BMMipOBaHHSA
NiHIMHUX PO3MipiB, 3aCHOBAHWI Ha WTaH3i 3, Ha AKiIM HAHeCEeHO LWKany 3 uiHoto noAinkm 1 mm. LtaHroto
3 nepecyBaEeTbCA pamKa 6 i3 4ONOMIXKHOIO LWKaNo-HOHiycom 5. LLTaHreHUMpKyab 061aaHaHMIA rybkamm
ONA 30BHIWHIX BMMIPIOBAHb 7 i ANA BHYTPIiWHIX BUMiptOBaHb 1, a TaKoX 3atuckom 2. [JOo pamKu 6
NPWKpPINAeHo NiHinKy ranbnHomipa 4.
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Puc. 3.11. WtaHreHumprynb LUL-I:

a — BMMIPIOBAHHA eNeMeHTiB geTanen wraHreHumpkynem LL-I; 6 — po3mip BUMiptoBasbHOI BEAUYMHU
18 Mmm; B — po3mip BUMIpOBabHOI BENMYMHMK 18,2 MM; I — PO3Mip BUMIPIOBANbHOI BeNYNHK 18,4 mm;
1 — rybkn AnA BHYTPIWHIX BUMIpIOBaHb; 2 — 3aTUCK; 3 — wWTaHra; 4 — niHiitka ranbuHomipa; 5 —
LWKana-HoHiyc; 6 — pamKa; 7 — rybKku ans 30BHilLHIX BUMipIOBaHb

HoHiyc 7 (puc. 6.7, 6) cny»KuTb OOMNOMIXKHOW LWIKaAO, AKa [A03BOJIAE BigNiyyBaTU YacTKu
NOAINKM WKaAM WTaHrU. BiH HAHOCUTBLCA Ha CKOLEHi NOBepXHi pamKku abo Big, NoAiNbHOI NAACTUHKM,
3aKpiNNeHoI y BiKHI pamKu.

HoHiyc mae gecatb piBHUX NOA4iN0K 9 MM, TOBTO KOXKHA MOAi/IKa HOHiyca MeHLUE NOAIKN WTAHIM
Ha 0,1 mm. Mpu 3iTKHYTUX ryb6Kax HY/IbOBi MOAINKKN WUTAHIK | HOHiyca 36iratoTbCes.

Mpu BUMIpPIOBAHHI 30BHILIHLOrO AiameTpa UMAIHAPUYHOI aeTani (puc. 6.7) BOHa Aello 3aTMCKAETbCA
rybkamm 8, pamka 3 HOHiyCOM 3aKpinatOETbCA HA LWKaNi rBUHTOM 2, a 33 LWKaNaMK LWITAHIN i HOHiyca
BMKOHYETLCA 0OUYMCIEHHS.

Mpu piameTpi aetani, wo AopiBHOE 18 MM, HynboBa NOAiNKA HOHiyca TOYHO 36iraeTbca 3
BiCIMHaALATOO NOAiNKOIO WTaHrM (puc. 6.7 6).

AKWoOo AiameTp AeTani AopiBHIOE 18,2 MM, TO HYbOBY NOAINKY HOHiyca 6yae 3cyHyTO BNpaBo Bij,
BiCiMHaAUATOI NoAinku wTtaHrn Ha 0,2 MM, a OT)Ke, Apyra Nofji/fka HoHiyca 36iraeTbca i3 ABaAUATOO
noAjifKkow WrtaHru (puc. 6.7, B). Mpu BennumHi aiameTtpa getani 18,4 mm yeTBepTa Noginka 36iraetbcs 3
OBaAUATb APYroto NoAiNKow WTaHmm (puc. 6.7, 1).
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TakMM YMHOM, WO6 YCTaHOBUTU PO3MIpP BUMIPIOBAHOI BEAMYMHU, HEODXiAHO BM3HAYMTKU 33
NiHINKOIO WTAHIN LiNe YMCNO MINIMeTpiB, @ 3@ HOHIYCOM YMCNO AECATMX YacCTOK MinimeTpis. JecaTmx
YacToK MiniMeTpiB Byae CTiNbKKU, CKIZIbKM MOMKHA BigpaxyBaTW NOAINOK HOHiyca Big, MOro HynbOBOrO
LWITPMXA 40 MOro HanbMKYOro WTPUXa, WO 36iraeTbca 3 AKMM-HebYAb LTPUXOM LWTaHIM (puc. 6.8).

Puc. 6.8. Po3mip, OTpMMaHUI NpU BUMiPIOBaHHI LUTAHTEHUUPKYIEM, AOPiBHIOE 67,18 mm

BuMiptoBaHHSA giameTpa 0TBOPY BUKOHYETLCA 33 AONOMOIO0 BUMipoBanbHUX rybok 1 (puc. 6.7, 6.9).

Puc. 6.9. BumiptoBaHHA oTBOPY AeTani
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Y nasy 3i 3B0poTHOro 60Ky WTaHMM 5 po3TaloBaHa By3bKa AiHiliKa rMnMbUHOMIpa 6, HKOPCTKO
3'eaHaHa 3 pamkoto 3. Mpu 3iIMKHYTOMY MOJIOXKEHHI ryboK Topeub rMnbuHomipa 36iraetbca 3 Topuem
WwTaHrn. Mpu BUMIptOBaHHI rMbuHM oTBOPY abo ycTyny B AeTani Topeub WTAHIM YNMPAETLCA B TOPELD
AeTani, a rAMbMHOMIp 3a AOMOMOrol0 PaMKKM MepecyBaeTbca A0 ynopa B AHO oTBOpy abo rpaHuuto
ycTyny. Po3mip BUMipAHOT rMOBUHN BU3HAYa€ETLCA 3@ MOAIIKAMM LWITAHTU | HOHiyca (puc. 3.14).

Puc. 6.10. BumiptoBaHHA po3mipy rnMbuHun getani

Mikpomemp enadkuii (puc. 6.11). OcHoBolo MikpomeTpa € ckoba 1, a nepegasBasibHUM
(nepeTBOpPIOBAZIBHUM) NPUCTPOEM CAYKUTb FBUHTOBA MApa, WO CKNAJAETbCA 3 MIKPOMETPUYHOIO BUHTA
3 i MiKpOMETPUYHOI raku, 3aKpinneHoi BcepeauHi ctebna 5, AKi 4YacTo Ha3MBaKOTb MiKponapot. Y ckoby
1 3anpecoBaHi n'aTka 2 i cteba10 5. BumiptoBaHa AeTasib OXONIOETLCA BUMIPIOBA/IbHUMM NOBEPXHAMM
MikporsmMHTa 3 i n'aTku 2. bapabaH 6 npuegHaHUl A0 MIKPOrBMHTA 3 Kopnycom Tpickayku 7. [Ons
HabAMKEHHA MIKpOrBMHTa 3 A0 N'ATKM 2 Moro obepTtaloTb 3a bapabaH abo 3a Tpickauky 8 3a
rogMHHUKOBOIO CTPifIKOIO (Bif cebe), a ANA BUAANEHHA MIKPOrBMHTA Big N'ATKKM lioro obepTtaloTb NpoTH
roAMHHNKOBOI CTPINIKKM (Ha cebe). 3aKpinatooTb MIKPOrBUHT Y NOTPIGHOMY NONOMKEHHI cTonopom 4.
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Puc. 6.11. MikpomeTp rnagkuu:
1 — cKoba; 2 — n'aTa; 3 — MIKPOMETPUUHNI rBUHT; 4 — cTonop; 5 — ctebno; 6 — H6apabaH; 7 — Kopnyc
TpiCKayKkK; 8 — TpicKaukKa

Mpu WinbHOMY 3iTKHEHHI BMMIpPIOBAZbHUX MOBEPXOHb MiKPOMETPA 3 MOBEPXHEK BUMIPHOBAHOI
AeTani TpiCKayKa NPOKPYYYETLCA 3 JIETKMM TPICKOM, NPU LLbOMY OBMENKYETbCA BUMipIOBasibHe 3yCUANA
MiKpomeTpa. Pe3ynbTaT BMMIpPIHOBAHHA PO3MIPpY MIKPOMETPOM BiAPAXOBYETbCA AK CymMa BighiKiB 3a
WKanoto ctebna 5 i bapabaHa 6. Cnig nam'aTaTh, WO LiHA NOAINKM WKanu ctebna ctaHosMTb 0,5 mm, a
WKanm 6apabaHa — 0,01 mm. Kpok pisi mikponapu (MiKporsmHT i mikporaika) P = 0,5 mm.

KinbKicTb noginok 6apabaHa — 50. AKwo 3pywntn 6apabaH Ha ogHy NOAINKY MOro WKanu, To
TOpeLub MIKPOrBMHTA NePEMICTUTLCA BiAHOCHO n'aTkM Ha 0,01 mm, ockinbku 0,5 mm : 50 = 0,01 mm.

MoKa3aHHA 3a LWKaNamu rNagKoro MIKpOMeTpa Big/ivyloTb y TaKOMYy MOPAZKY: CMOYaTKy 3a
WKanoto ctebna 5 UNTaloTb 3HAYEHHSA LWITPUXa, HAMBAMKYOro A0 Topus ckoca bapabaHa 6 (Ha puc. 3.16
— ue uucno 15,00 mm). Jani 3a wkanoto 6apabaHa yMTalOTb 3HAYEHHS LWITPMXA, HAUBAMNKYOrO A0
NO340BXHbOrO WTpuxa crebna (Ha puc. 3.3, 6 — ue uncno 0,20 mm). JoaasliM 0buaBa 3HAYEHHS,
OTPUMYIOTb NOKa3aHHA MikpomeTpa (Ha puc. 3.16 — ue 3HayeHHA 15,20 mm).
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Puc. 6.12. Bianik noKasaHb 3a WKa/laMM ragKoro MikpomeTpa

[iana3oHn BUMIpIOBaHHA rnagkoro mikpometpa: Big 0...25 mm; 25...50 mm Towo go 275...300
MM, gani 300...400; 400...500 i 500...600 mm.
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o MiKpomeTpiB i3 HMXHLOIK rpaHULLElo NOHAL 25 MM [043t0Tb BCTAHOB/OBA/IbHI Mipn ana
nepeBipKM HyNbOBOrO NONOXKEHHA. MiKpOMETpM 3 BEPXHbOIO rpaHuueto noHag 300 mm matoTb 3MiHHY
abo nepecyBHy N'aTKy Ans 36iNblUEeHHS Aiana3oHy BUMipoBaHb 40 50 mm (puc. 6.13).

chauoe_moewzbua
Mipa

Puc. 6.13. MikpomeTpu tuny MK
Ona nigBulLeHHA 3py4YHOCTI i NPUCKOPEHHA BiAJIiKy MOKa3aHHA MIKPOMETPa BUMYCKAOTbCA

HaKnagHi Nnpuctpoi 3 TouyHicTio 0,01 MM, Taki AK KOMBIHOBaHWA MIKpOMeTp rnaakuin (groim/metp) i3
LUMdpPOBOIO iHAMKALLIEID M €NEKTPOHHUI MIKPOMETP 3 KOMN'toTEPOM i NpUHTEepOoM (puc. 6.14).

74



6

Puc. 6.14 HaknagHi npucTpoi ana BUMiptoBaHb i3 To4HicTio 0,01 mm:
a — EeNIeKTPOHHUN MIKPOMETP 3 MPUHTEPOM; 6 — KOMBIHOBAHWI MIKPOMETP rnafakuit 3 umdposoto
iHOVKaui€eo

IHOUKamop 200UHHUKOB020 mury. |HAMKATOP FOAMHHUKOBOIO TUNY 3 LiHOW noainku 0,01 mm 3
nepecyBaHHAM BWMIPIOBA/NIbHOTO CTPWMKHA MapanefbHO LWKani nNpu3HaYeHWhn p[aa  BiAHOCHUX
BMMIipIOBaHb 30BHIiLLHIX PO3MipiB, BiaxmneHb Gopmu i po3TallyBaHHA NOBEPXOHb (puc. 6.15). BiH € TakoXK
MOKasyluMmM MPUCTPOEM iHAMKATOPHOI CKOBM, iHAMKATOPHOro rANMBUHOMIpA 1 iIHAMKATOPHOTO
HyTpomipa. Ha anuboBomy 6oui undepbnaTa iHOMKaTOpa € ABi CTPINKM i ABi WKanu; BennKa cTpinka 1
Hag oundpoBaHOIO KPYr/Iot LWKaAo 2 i Mana cTpinKka 4 Hag, BignikoBoto WKanot 5. Kpyrosa wKana mae
uiHy noginkm 0,01 mm, a mana wkKana — 1 mm. lMepecyBaHHA BMMIPIOBANLHOIO CTPUXKHA 6 HA 1 mm
BMK/IMKAE NOBOPOT cTpinku 1 Ha 100 noainok (oguH NoBHWUI 06epT), a CTPINKM 4 Ha OAHY MOAINKY.
LWkana 2 iHAMKaTOpa pasom i3 06iAKOM NpM YCTaHOBLj LIKA/JM Ha HY/JbOBY MOAi/MKY MOBEPTAETbCA
BiZIHOCHO BeNMKOI CTPinKn 1 i pikcyeTbca ctonopom 3.
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Puc. 6.15. IHAMKaTOpP rOAMHHUKOBOIO TUNY:
1 — BenuKa CTpinKa; 2 — wWkKana iHguMKatopa; 3 — crtonop; 4 — cTpinka; 5 — Bignikosa wkKana; 6 —
BMMIpHOBa/IbHUIM CTPUXKEHD

KoHCTpyKuia iHAMKaTOpa TOAMHHWMKOBOrO TUMYy ABAAE cO6OK BMMIptOBasIbHY TONOBKY 3
No3A0BHIM NepecyBaHHAM HaKOHeYHMKa (puc. 6.16). OcHOBOIO iHAMKATOPA € KOPNYC, yCEPEANHI AKOTO
3MOHTOBAHO MEPETBOPIOBASIbHUI MexaHi3M — peiikoBo-3ybyacta nepeaaya. Kpisb Kopnyc npoxoamtb
BUMIPIOBAJIbHUIA CTPUIKEHDb 2 i3 HAaKOHEYHMKOM 1. Ha CTpuKHI Hapi3aHO pelky. Pyxu BUMIpOBaibHOIO
CTPUIKHSA-PENKM 2 NepearoTbca 3yb6U4acTMMM Konecamm — peikoBum 8, nepeaasasibHUM 6 i TpubKoto 4
OCHOBHIl CTpinui 5, BeAnYMHa NOBOPOTY AKOI BiANIYYETLCA 3@ KPYI/0tO WKanoto — undpepbnatom. Ans
YCTAHOBKM Ha «0» Kpyrna WKana NoBepTaETbCs 06igKom.

Kpyrna wkana iHAMKaTOpa rOAMHHMKOBOrO TUMY CKNagaetbca 3i 100 NoAinoK, UiHA KOXHOI
noginkm — 0,01 mm. Lle o3Hauag, WO nNpu nepecyBaHHi BMMIPHOBANbHOIO HaKOHeYHMKa Ha 0,01 mm
CTpifNKa iHAMKaTopa nepeiae Ha O4HY NOAINKY LWKanu.
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Puc. 6.16. MpucTpilt iHAMKaTopa roANHHNUKOBOIO TUNY:

1 — HaKOHEYHUK; 2 — BUMIPIOBA/IbHUIM CTPUMKEHb-PENKA; 3 — rinb3a; 4 — Tpubka; 5 — cTpinKka; 6 —
nepefaBanbHe 3ybuyacte Koneco; 7 — CTpinKa; 8 — 3ybyacTe pelikoBe Koseco; 9 — npy»KuHa; 10 —
3ybyacte Koneco; 11 — npyXMUHHUI BOSOCOK

3aranbHa CTpyKTypa 3acobiB BUMipioBaHb

KoHcTpyKLuia nepeBarkHoi 6inbwocTi 3acobiB  BMMIpIOBaHHA CKNAZaETbCA 3 MOCAIAOBHO
pO3TalWOBaHUX €1EMEHTIB | MPUCTPOIB, KOXKEH 3 AKUX Y Li NOCNiA0BHOCTI BUKOHYE NeBHE 3aBAaHHA Nig,
Yyac BUMiptoBaHHA. [1na Toro wob y noganbluomMy y npoueci BUBYeHHs 3acobis BUMiptoBaHHA Byno neriwe
YABUTK iX Ajt0, PO3rISHEMO CTUC/IO i IPUCTPOI Ta iX NpusHayeHHs (FTOCT 16263—70).

OcHosa 8UMIpIOBA/IbHO20 30C0b6Y — Ue KOHCMpyKmueHuli enemeHm, Ha 6a3i fAKo20

3MOHMOBAHO BCi eiemMeHmMuU 0aH020 0ito4020 3ac0bYy BUMIPHOBAHHS.

Hanpuknag, WwraHra WwraHreHUMpKysa, ckoba mikpomeTpa, Kopnyc iHgMKaTopa ro4MHHUKOBOTO

TMny.

wm @ 1 2 3 4 5 & 7 8 L] 10 1 12 13 14 15
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Puc. 6.17. lUTaHra wraHreHUMpKynA
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Puc. 6.18. Ckoba mikpomeTpa

Puc. 6.19. Kopnyc iHamMKaTopa roAMHHMKOBOTO TUMNY

CnpulimaneHuli enemeHm — ue 4yacmuHa 3acoby suUMIiprOB8aHHSA, AKA 30ilicHIOE (1020 3iIMKHEHHA 3
ob'ekmom euMIpto8aHHA | cnpuliMae senuvyuHy Ubo20 06'ekma, HAMNPUKAAO BUMIPHBAsbHI 2ybKu
WMaHeeHUUPKys, sumMiptosansHuli HAOKOHeYHUK iHOukamopa (puc. 6.20). YacmuHy crnpulimanbHo20
enemeHma, AKa 6e3nocepedHbO0 MOPKAEMbCA MosepxHi 06'ekma, iHOOI Ha3usarOMb YymausuM
enemeHmom (puc. 6.21).
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Puc. 6.20 BumiptoBanbHNIM HAKOHEYHUK iHAMKaTOPA

Puc. 6.21. CnpuiimanbHuUii eNemeHT iHgMKaTopa

Po3mipHuli enemeHm — ye 00Ha i3 0emareli 3acoby 8UMIPIOBAHHSA, AKA MAE 87aCHUl moYHul,
3038uyali 6a2amo3Ha4Hull, Po3mip, i3 8eAUYUHOK AKO20 y Mpoueci 8UMIipo8aHHA be3nocepedHbo
3icmaengemoca crnpuliHAMa 30c060M BUMIPHOBAHHA 8eAUYUHA 06'€KMa B8UMIPIHOBAHHA (HAMPUKAAO,
WwmMmaHeaa 3i WKanow WmMaH2eHYUpKynA).

lMepemeoprosanscHuli npucmpili — ue 6HympiwHili mexaHism abo enemeHm 3acoby
B8UMIpIOBAHHSA, AKUl nepemeoprtoe (8UOO3MIHIOE) Mani rnepecysaHHs, crpuliHami 8i0 o06'ekma
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BUMIpPIOBAHHS, Yy BE/UKI nepecysaHHA HA 8i0aiKoeoMy mpucmpoi mak, Wwo yi eenuKi nepecysaHHs
BUKOHYy8a4 moxce 6e3nocepedHbo criocmepieamu i 8idnivyeamu (Hanpukaad, 3ybuyacma nepedaya 8
iHOUKamopi 200UHHUK0B8020 Murly.

Bidnikosuli npucmpili — cmeoproe Moxcaugicme 8i0ni4y8amu MNOKA3AHHA 30CO6Y BUMIPIOBAHHS,
y binbwocmi eunaodkie 8i0nikosi npucmpoi marome WKAAY | MOKAMYUK, AKUM CAYXUMb OKpemul
wmpux, epyna wmpuxie abo cmpinka. Ynpodosu OCMAHHLO20 4acy MoWUpPIOMbsCA 3acobu
BUMIPIOBAHHA 3 UUPPOBUMU 8i0AIKOBUMU MPUCMPOAMU, HAMPUKAAO HOHIYC WMmaHeeHUUpKyaa (puc.
6.22), Kpyana wkana iHOukamopa i cmpinka (puc. 6.23), yugppose mabao npucmporo 3 Yugppoeoro
iHOuKayieto (puc. 6.24).

3anexHo Big, NPU3HaAYeHHA | MPUHUMMY Aii KOHKPETHOro 3acoby BWMIPIOBAaHHA B WMOro
KOHCTPYKLLT BUKOPUCTOBYIOTbCA Ti UM iHLWI KOMMNAEKCUM UMX MPUCTPOIB i enemMeHTIB, AKi CKnajalTb
CTPYKTYPY LbOro 3ac00y BUMIipIOBaHHS.

Puc. 6.22. HoHiyc wTaHreHUupKyna

S (AP,

Puc. 6.23. LLIKana iHgMKaTopa i cTpinka
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Puc. 6.24. Lnudpose Tabno npuctpoto

MapameTpu i XxapaKTepUCTUKK 3aco6iB BUMipIOBaAHHA

LLIkana — ue pAad No3Ha4YoK (Wmpuxie abo MoYyokK) i npocmasaeHux 6ing HUX Yyuces, MNoAOIEHHS
i 3Ha4yeHHA AKux eidnoegidae pady nocnidosHUX po3mipis. [oexcuHa (iHmepsan) nodinku wkanu —
s8iocmaHb mixc cepeduHamu (ocamu) 080X CyCiOHIX MO3HAYOK WKaAAU, HalimowupeHiwi iHmepsanu — 0,5 i
1 mm.

LiHa nodinKu wkKanu — ye pi3HUYA 3Ha4eHb 8enu4UHU, 8i0no8iOHUX 080OM CYCiOHIM NMO3HAYKAM
wKanu. IHWUMU €108amu, 8eaUYUHA repecysaHHA CrnpuliMansHo20 NPUCMpPoro 3acoby 8UMIPHOBAHHS,
AKG BUK/IUKAE Nepecy8aHHSA MOKAMYUKA HA 00HY nodinky wkKaau. HalinowupeHiwi yiHu nodinok — 0,1;
0,2; 0,5 mem; 1; 2; 5 mkm; 0,01; 1 mm.

MpuKknag,. AKWO HAKOHEYHMK iHAMKATOpa FrOAMHHWKOBOro Tuny nepemictutn Ha 0,01 mm, TO
CTpifNika 3CyHeTbCA Ha O4HY MOAINKY KPYroBoi LWKaau, oTxKe, LiHa noainku cknagae 0,01 mm (puc. 6.25).
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Puc. 6.25. MoKasaHHA iHAMKaTOpa nig, Yac BUMiptoBaHb

loKa3aHHA 3acoby BUMIPIOBAHHA — Ue 3HOYeHHA B8enUYUHU, B8U3Ha4YeHe 3a 8i0niKosum
MPUCMPOEM nicasa 8UMIPHOBAHHA 3a0aH020 06'ekma. [MOKa3aHHA 308X#0U CKAAOdeEMbCA 8i0 006YymMKy
Yyucna nodinoK WKaAnuU i 8ioniky i YiHu nodinKu 0aHoi wKanu.

Mpuknag 1. MoTpibHO BMMIPATM AjameTp Bana WTAHreHUMpKyaem. A8 LbOro OXOMIHEMO
rybkamm ana 30BHilLHIX BUMIPOBaHb BUMIPHOBAHWI Baa i YATAEMO 3a LUKA/IO i HOHIYCOM MOKa3aHHSA
25,3 mm.

Mpuknag 2. MoTpibBHO BUMIPATM BiAXWMAEHHA Bi4 MNapanesibHOCTI MNOBEPXOHb MNAACTUHM
iHOMKATOpOM. [11A LbOro yKAaAaeEMO NAACTMHY Ha CTONMK, NiABOAMMO A0 Hei HaKOHEYHWK, 3CYBaEMO
NAacTUHY [0 OAHOrO Kpak i CTaBUMO CTPinKy Ha «0». [lani 3cyBaemMo NAacTMHY A0 iHWOMo Kpato i
YMTAEMO 3a LUKA/NOK HOBE MOMIOMKEHHA CTPINKM. AKWO CTpinKa 3cyHynacAa Ha 10 noainok wkanm, To
NMOKa3aHHA IHAWMKATOpa — HenapanenbHICTb NOBEPXOHb NAACTUHU — AopiBHIOE 0,1 MM, OCKiIbKK LiHa
noginkm wkann ¢ = 0,01 mm. Tyt «0» i «10» — Bignikm, a 0,10 MM — noKasaHHA.

Jiana3oH nokaszaHe — ye 061aCMb 3HAYEeHb BUMIPHOBAHO20 PO3MIpPY, AKI Moxyms 6ymu
8i0sjueHi 3a OaHO WKAOH.

lpaHuyi sumiprosaHb OaHUM 3aCO060OM BUMIPHOBAHHA — Halbinswull i HalimeHwuUl po3mipu, AKi
MOMCYymb 6ymu 8UMIpPAHI 3 HOPMOBAHOO MOYHICMIO.

Jiana3oH sumiptogaHe 0aHUM 30CO060M BUMIPIOBAHHA — Ue o0baacme, y AKili po3mawosaHi
B8UMIpPHOBAHI PO3MIpU.
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KOHTpOAbHi 3anuTaHHA

Lo Take meTponoria?

LLlo Take 3aci6 BMMiptoBaHHA?

LLlo Take WwkKana, AOBXMUHA NoAinKM (iHTepBan), WiHa NoAiNKK, BianiK?

LLlo TaKe Ajiana3oH NoKasaHb, rPaHuLLi BUMipHOBaHHSA, Aiana3oH BUMIpOBaHb?
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Nekuia Ne7 Metoam Ta noOXMbKu BUMipIoBaHHA

1. Bwuau BumiploBaHHA

2. MeToau BUMipIOBaHHA

3. Cknaposi Nnoxnbku BUMiptoBaHHA. MepeBipKa. [ep)kaBHa cuctema 3abe3neyeHHA
OAHAKOBOCTi BUMipIOBaHb

Buau sBumiploBaHHA
lpame B8UMIpPIOBAHHA — UE BUMIPIHOBAHHA, MNpPU AKOMY 3HAYEHHA BUMIPHO8AHOI 8enuvuHu

3006ysarome be3znocepedHbO 3a 8i0MIKOBUM MPUCMPOEM, HAMPUKAAO 8UMIPHOBAHHA sucomu h niHilikoro
2nubuHomipa wmaxaeHyupkyna LWL-1 (puc. 7.1).

13 14 15
(T

AN

Puc. 7.1. BumiptoBaHHS BUCOTU NiHIKOIO rMBUHOMIpa WwTaHreHumpkyaa LWL -1

Henpame 8uUMIptOBaHHA — Ue BUMIPIOBAHHA, MPU AKOMY WYKAHE 3HAYEeHHA 8enudYUHU
3006y8aromb nepepaxyHKOM pe3y/abmamis MpAMUX B8UMIPHOBAHb 8E/UYUH, M08'A3AHUX i3 WYKAHO
8€/1U4UHOI 8iIOOMOIO HAM 3as1eXHICMIO.

Mpuknag. MoTpibHO BMMipAaTK BiacTaHb LO mix ocsamum ABox oTBopiB (puc. 7.2) 3a 4ONOMOrow
LWUTAHTEeHLMPKYA.

MpAMMM BMMIPIOBAHHAM 3 AOMOMOIOH LUTAHFEHUMPKYNA BU3HAYUTU BeanYMHY LO npakTuyHO
HEMOXMBO, OCKIi/IbKM OCi OTBOPiB PO3TALLOBAHI Y NOBITPAHOMY MPOCTOPI M BigYyTU X CNPUAManbHUM
NPUCTPOEM LUTAHTEHUMPKYAA He MOXKHa. OTKe, cnif, 3acTocyBaTM Henpame BMMIiptoBaHHA. Cno4vaTky
BMKOHYEMO MNPsMi BUMIiptoBaHHS BennunH LB, D1 i D2 rybkamu ana BHYTPIiWHIX BUMIiplOBaHb, a Aani

Lo=Lg- —{Dl —Dy)
NigPaxoBYEMO LUYKAHY BEJIMUMHY 3a 3aJIEXKHICTIO
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Puc.7.2. Henpsame BumiptoBaHHA

KoHmaKkmHe s8umipto8aHHA — Ue BUMIPIOBAHHSA, MpPU AKOMY cripulimansHull npucmpiti 3acoby
B8UMIPHOBAHHA MAE MeXaHiYHUl KOHMAKm 3 rnosepxHero 8UMipPO8aHOI Oemani, HANPUKAAO 8UMIPHOBAHHSA
30 00NOMO20H0 WMAH2eHYUpPKYie, iHOUKamopa 200UHHUKOB8020 murny moujo (puc. 7.3).

g/ 1
yr

’

Puc. 7.3. KOHTaKTHe BUMIpIOBAHHSA 33 ZLONOMOrO0 WUTAHMEHUMPKYAA

be3koHmMaKmHe 8UMIpPHOBAHHA — Ue BUMIPHOBAHHSA, NPU AKOMY crnpulimaneHuli npucmpili He Mae
MEXAHIYHO020 KOHMAKMY 3 M0BEPXHEI BUMIPIOBAHOI Oemari, HANPUKAa0 8UMIPHOBAHHA HA MIKPOCKOTTI.
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3obpaxcenna na expani

Puc. 4.33. be3KOHTaKTHe BUMIpPIHOBAHHA

Puc. 7.4. be3KOHTaKTHe BUMIipPIOBaHHA AeTajli Ha MIKpOCKoni

MeToau BUMipIOBaHHSA

MeTogoM BUMMIiPIOBAHHSA NPUMAHATO HA3MBATM CYKYMHICTb NPUMOMIB i MPUHUMNIB BUKOPUCTAHHSA
3aco6iB BUMiptOBaHHSA. HalinowmnpeHilwmMmu € Taki meToau.
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Memod 6e3nocepedHb020 OYiHIOBAHHA — MpuU UboMy MemoOdi 8eauvUHa 8UMiprosaHoi demani
8U3HaAYaEMbCA 6e3rnocepedHbo 0 PO3MIPHOMY npucmporo, AKUl  HassHul Yy  KOHCMPYKUii
3acmocosy8aH020 3acoby BUMIPHOBAHHSA, HAMPUKAAO B8UMIPOBAHHA diamempa easna 3a 00MOMO20t0
wmaHeeHyupkyna. Tym senu4uHa diamempa, cnpuliHama 2ybkamu, bezrnocepedHbo 3icmassasemocs 3i
WKaAoKw wmaHeu, AKa MAe moYyHul po3mip i exo0ums 00 KOHCMPYKYil ybo20 3acoby 8UMIPHOBAHHSA
(puc. 7.5).

Puc. 7.5. BumiptoBaHHs getani metogom 6e3nocepeaHboro oLiHoBaHHSA

MemooO nopieHAHHA 3 Mipol0 — ue MemoO, fpu SKOMY 8eAU4YUHd BUMIpo8aHoi demasni
3icmaendaemsca 3 8eqUYUHON0, 8i0MBOPIOBAHOO Mipoto abo eenu4YUHOK 3pPa3Kosoi demani, fAKi He
8x00fmb 00 KOHCMPYKUii 3acmocosysaHo20 3acoby sumipto8aHHA. Hanpuknad, sumipro8aHHA eand
diamempom 30 Mm 3ad OOMNOMO20K0 [HOUKaMOpPA 200UHHUKO8020 Mury MemoOOM [MOPIBHAHHA 3
KiHyesoto mipoto 30 MM Ha CMOSAKY 3i cmosukom (puc. 7.6).
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Puc. 7.6. BumiptoBaHHA MeTO40M NOPIBHAHHA 3 MipOto

Y cyvyacHOMy MalMHOOYAYBaHHI YacTO 3aCTOCOBYIOTb 3'€QHAHHA AeTanel, y AKUX Cnoay4vyBaHi
NoBepXHi MatoTb CKAagHWMA npodinb. Hanpuknag, getani 3 pi3sto, AeTani 3i WAiLbOBOK MOBEPXHEID
TOLLO.

OueBnaHO, WO AN BUM3HAYEHHS MPUAATHOCTI TaKMx AeTtaneit HeobxigHO KOHTPO/OBATK BCHO i
NOBEPXHIO 04PaA3Y, B KOMMIEKCI pO3MipiB i pO3TallyBaHHA BCiX ii €1eMeHTiB.

[na uboro BUroToBAsOTL 3pasok (iHoAi Moro HasuBaloTb Kanibpom), AKMN Mae Gopmy NOBEPXHI
AeTani, Cnoay4yyBaHOT 3 KOHTPOJ/IbOBAHOK AEeTa/lo (418 KOHTPO/IO BTY/IKM POOAATL 3pa3ok, O MaE
dopmy Bana, i HaBMaku), i 3'eAHYIOTb MOro MOBEPXHIO 3 MOBEPXHE KOHTPOJ/IbOBAHOI AeTani. AKWo
OeTanb i 3pasoK He CnojyyyloTbCA, TO AeTasb He NPUAATHA, He MNPUAATHUIA KOMMIEKC POo3MmipiB i
pO3TallyBaHHSA e/IeMeHTIB ii MoBepxHi. TakMIi MeTOA KOHTPOIO | Ha3MBaKOTb KOMMJIEKCHUM (puc. 7.7).
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Puc. 7.7. KomnneKcHuWiA MeTo KOHTPOKO AeTani (3a AonomMoroto Kanibpa-npobku)

KomnneKkcHUin meTon, KOHTPOJIO AA€ TiNbKW BignoBiai «npuaaTHUM» abo «He npuaatHuii». Y
pa3i Bignosiai «npuaaTHUN» rapaHTyeTbCA 36MpPaNbHICTL NApW AeTanen 3i CKNagHUM KOHTYpoMm. Y pasi
BiAMNOBIAI «He MPMAATHMIA» NOTPIOHO BM3HAYUTM MPUYMHY Li€i HenpugaTHOCTI. Ons uboro HeobxigHO
BUABUTM TOW po3mip abo Te HenpaBuAbHE pO3TAlLlyBaHHA e/leMeHTa MOBEPXHi, fKe 3aBakae
36MpPanbHOCTI KOHTPOIbOBAHOI AeTani 3i 3pa3kom (a OTKe, B NoAanblUIOMY i 3i 3'€AHYBaHO AeTaNllo Ha
36MpaHHi). OnAa Lboro 3acTOCOBYIOTb METOZ, AKWI BUABAAE YMCNOBI BEMUMHW LUIYKAHUX BigXUNEHb,
NPUYOMY KOXKEH eNeMEeHT MA€E BUMIpPIOBATMCA OKpemo, TobTo audepeHuirioBaHo. Llelh meTon Tak i
Ha3MBaloOTb BiAOKpeM/toBasibHUM, abo gudepeHLitoBaHum (puc. 7.8).

Puc. 7.8. 3amip enemeHTa WAiLbOBOI BTY/IKM ANbEpPEHLiMOBaHMM METOA0M

CKnapoBi NOXMbKKM BUMiptoBaHHs. MepesipKa. [lep:kaBHa cuctema 3abe3neyeHHs 04HAKOBOCTI
BMMIipIOBaHb

loxubKa 8UMIPOBAHHA — Ue 8i0XU/EeHHA pe3yabmamy 8UMIPOBAHHA 8i0 OilicHo2o po3mipy
BUMIPIOBAHOI 8eAUYUHU. Y YUC/A08UX 8eaUYUHAX NMOXUBKY 8UMIipro8aHHA A nidpaxosyomoe fAK pPi3HUUO
MIXC pe3yanbmamom sumiprosaHHs LB i dilicHum po3mipom LA sumiprosaHoi senuduHu: A = LB —L/.

HalicyTTeBilwe BN/AMBalOTb Ha BE/IMYMHY MOXMOKM BUMIpIOBAHHA N'ATb CKAAZOBMX: NOXMOKa
3acoby BMMIpIOBaHHS, MOXMOKA BCTAHOBAIOBAJIbHUX Mip, MOXMOKa Bif4 BMMIPIOBANbHOMO 3ycuans,
noxnmbKka uepes TemnepaTypHux gedopmauin, cyb'€eKTUBHI MNOXMOKM BMKOHYBaya BUMIPIOBAHHS.
PosrnaHemo peTanbHiwe cKNagoBi NOXMOKM BUMIpHOBaHHA, BM3HAUYMMO, fAK, YOMY i 3BiAKM BOHMU
BMHUKAIOTb.

lMoxubKa 3acoby 8UMIPHOBAHHA — Y€ Pi3HUUA MiX MOKA3aHHAM O0HO20 30C06Y 8UMIPHOBAHHSA i
OilicHUM po3MipoM 8UMIPAHOI 8EAUYUHU.
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Us noxmbKa BHOCUTb HaWyacTilwe Hambinblly 4acTKy B NOXMOKy BUMiptoBaHHA. Came Tomy 3a
BCiMa 3acobamm BMMIpIOBaHHSA, AK NicAA iX BUroToBNAeHHA abo peMoHTy, TaK i 3a TUMM, WO nepebysBatoTb
B eKcn/yaTtauii, 34iACHIOETbCA Harnag, nig 4Yac AKOro nepiogMyHo BWM3HAYAETLCA, Y AKOMY CTaHi
3HAXOANTbLCA KOXKEH 3acib BUMIpIOBaHHA.

Takuil KOHTPONb MPUIAHATO Ha3MBaTM NepeBipKolo 3acobiB BMMiptoBaHHA. Mpu NpoBeaeHHi
nepeBipKM BU3HAYaETLCA NpaLe3aaTHICTb AaHOro 3acoby BMMIpPIOBaHHSA, B TOMY YMCAi | BeAUYMHA oro
noxmnbku, a came, un nepebyBae BOHa B Me¥Kax yCTaHOBAEHOT HOPMU. BUKOHYIOTb NepeBipKy cneuiasibHi
OopraHy MeTPOJIOTiYHOI CyK6M — BMMIpIOBabHiI nabopatopii Ta ix NnepesipHi NYHKTU (MPaLiBHUKK LKX
opraHiB, fiki ocobucTto nNpoBOAATbL MEPEeBipKy, Ha3MBalOTbCA NepeBipHMKamM). AKWO B pesynbTaTi
nepesipkn AaHU 3acib BUMIPIOBAHHA BUABMAETbLCA NPMAATHUM, TO6TO BiH Npautoe i Moro noxmbka
nepebyBae B Mexax HOPMM, TO HA HbOFO BUMUCYETbCA AOKYMEHT MNP0 MO3UTMBHI pe3yabTaT NepesipKu
(aTecTaT), AKLWLO K Hi, TO MOro BU/YYalOTb i3 3aCTOCYBaHHA. ATecTaT NpuAATHOro 3acoby BUMIpHOBaHHA
36epiraeTbca B 1oro ¢yTasapi i CBiAUMTL NpPO NpMAATHICTbL MOro A0 AaTW HACTynHOI NepeBipku 3a
rpadikom. AKLLO TEPMiH NPOILLIOB i YeproBy NepeBipKy He 34iNCHUAKN, TO NPU HarAs4i Le BUMIPOBAHHA
Or0/IOWYETHLCA HE3AaKOHHUM, a Moro aTecTaT HeailicHum (puc. 7.9).

Puc. 7.9. Habip nnockonapanenbHUx KiHueBux mip fosxkuuun (KM/) 3 atectatom

Yce Ui 3axo4M BMKOHYHOTbCA A1A 3abesneyeHHs OAHAKOBOCTI BMMIiptoBaHb. OpfHAKOBICTb
BMMipIOBaHb — L& TaKMI CTaH yCiX BUMipOBaHb, NPU AKOMY iX pe3ynbTaTh BUPAXKAOTbCA B Y3aKOHEHUX
OAMHMLAX | MaloTb HOPMOBAHY TOYHICTb. s 3abe3neyeHHs 04HAKOBOCTI BUMIPIOBAHb Yy Halii KpaiHi
cTBOpeHO [eprKaBHy cucTeMy 3abesneuyeHHs OAHAKoOBOCTI BMMiptoBaHb ([CB), AKa cknagaetbca 3
Benunkoi rpynun FOCTis. Komnnekc unx ctaHgapTis i3 [ICB matoTb Homepw, AKi nounHatoTbea 3 undpu 8.
Hanpuknag, TOCT 8.051—81 «[lorpelHocTH, 4oNyCKaemble Npu U3MEPEHUN NNHEMNHbIX Pa3sMepoB A0
500 mm».
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lMoxubKu, fAKi 8HOCAMbLCA 8CMAHOB/BAALHUMU Mipamu abo 3paskamu. Yci Ui mipn matoTb
B/IACHI MOXMOKM, i Li NOXMOKM 3 iX 3HAKAMM BXOAATb A0 NOXMOKU KOXKHOTO BUMIPIOBaHHA.

lMoxubKa 8UMIipIOBAHHSA 8i0 BUMIPIHOBAIbHO20 3YCUAA. BUMiptoBanbHe 3yCcUNs CTBOPIOE B 3aC0bi
BUMIpPIOBaHHA | BMMIploBaHin aetani gedopmauii, AKi, B CBOK 4epry, NpuM3BoAATb A0 MNOXMOOK
BUMIpPIOBaAHHSA.

Moxubku 6i0 memnepamypHux Oepopmayili. Ha cborogHi BCTAaHOB/IEHO, WO BMMIipIHOBaAHHSA
NiHIMHUX PO3MIipiB MaEe BWKOHyBaTMCA 3a Temnepatypu +20 °C. Taky TemnepaTypy Ha3uBaloTb
HOPManbHO. [PAaKTUYHO TOYHO BUTPMMATU LIO TeMMepaTypy CKAaAHO. B peanbHuMx ymoBax nig, yac
BMMIipIOBaHb AeTanb, 3aCib BUMIPIOBAHHA 1 OTOUylOUE CepefoBULLE MOXKYTb MaTW Pi3Hi TemnepaTtypw,
AKi MOXyTb 6e3nepepBHO 3MmiHloBaTUCA. Lli KonmMBaHHA ¢ BiaxuneHHAa Temnepatypu Big 20 °C
npu3BOAATbL 4O TeMMepaTypHUx aedopmauiin — 3miH po3mipiB i popmKn AK BUMIPIOBAHOI AeTani, TaK i
camoro 3acoby BuMmiptoBaHHA. Taki aedopmadii CTBOPHOIOTL NMOXMOKU BUMIpHOBAHHA, AKI BXOAATb Y
3aranbHy NOXMOKY BUMIpIOBAHHA.

Cy6'ekmusHi NoxubKu BUKOHy8a4a 8UMIpPOBAHHA. JIloAMHA, SiKa 3aCTOCOBYE 3acib BMMiplOBaHHA

(cy6'eKT), BHOCUTB Y LLEel NpoLec NOXMBKM, WO BUHUKAKOTL Nig Yac Moro aianbHocTi. Llummn noxmbkamu €
NoXn6KM Aji, TO6TO MOMUAKK, AKI BUHUKAIOTb Mif YaC BUKOHAHHS BUKOHYBaYeM NPUIAOMIB BUMIpIOBAHHA,
i NOXMBKM BignivyBaHHA NOKa3aHHA. PO3pPi3HAOTb TaKi BUAW NOMUIOK BUKOHYBAYa:
— BWKOHYBa4 HEMNpPaBWMAbHO BW3HAYAE MicLEe MOKaXK4uMKa (CTPinKK, BigNiKOBOro WTPMXa) BiAHOCHO
LUTPMXa BiANiKOBOI WWKaAM Yepes 3CyB CBOIO OKa 3 TOUYKM Bia/iKy. Takuii 3cyB Ha3MBalOTb NapasiakCoM.
lMapanakc — ue NO3iPHUIA 3CYyB MOKaXYMKa BiAHOCHO LWWITPMXA LKaAM, BUKAMKAHWUIM 3CYBOM OKa
Harnsgaya 3 nepneHAMKyAApa, ONyLLEHOTO Yepes NOKAXKYMK Ha NIOWMHY WKaam (puc. 7.10);

[TnommHa a
mxanmun [/ Kk ki
f"\

=

"l i

1

ITnommna \ 0
MOKAKIHEA

Puc. 7.10. Cxema napanakca

— HenpaBMAbHO BW3HAYaE 3HAK BiAXWMNEHHA BUMMIpIOBaHOro po3mipy Big «0», nmocTtasneHoro 3a
BCTAHOB/IHOBAHOI MipOHO; NOJIOXKEHHIO MOKAXKUMKA YACTKY LiHW MOAIMKM WKan;
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— HenpaBW/IbHO MiAPAXOBYE YMCNOBY BEAMYMHY MOKa3aHHA: MOMMUAAETLCA B  KiZIbKOCTI

BiOXMNEHHA 33 WKanot Big, «0», NOMUNAETLCA B LLiHI NOAINOK HA Pi3HUX AiNAHKAX LWKANM TOLLO.

noAiNoK

MosHa (cymapHa) noxubka eumiptosaHHA. Ona 3acobiB BUMIpPIOBAHHA, fAKi BUMYCKalOTbCA

NPOMMCIOBICTIO

3aCTOCOBYIOTbCA B  MaLIMHOOYAyBaHHI

0N BUMIPIOBAHHA NiHIMHUX pO3MIpiB,

[OCNiAKEHHAMM BUABNEHO I'paHM‘-IHi BETIMYUHUN NOBHUX, CYMAPHUX NoxnboK BMMipI'OBaHHFI AE.

[eski 3 umx noxnmbok HaBeaeHi B Taba. 7.1.

Tabnuusa 7.1
IPaHUYHI NOXMOKM BUMIpIOBAHHA, MKM, 30BHILLIHIX pO3MipiB i BUTTA YHiBEpPCabHUMKN BUMIPIOBaIbHUMMU
3acobamu
3acobu Kna Xig, HomiHanbHWiA po3mip, Mm
BUMIpPIOBAHHSA C CTPUXKH
ip A, MM 1— | 6— |10 18 50 80 120 180 260 360
6 10 | — — — — — — — —
18 50 80 120 | 180 260 360 500
LWTaHreHUupry | — — 15 |15 |50 150 | 200 | 200 | 200 200 200 250
Ni 3 Bignikom 0 0
no HoHiycy 0,1
MM
IHAnKaTopu 5 10 20 |20 |20 20 20 20 25 30 30 40
roguHHUKOBOT | 3 1 10
0 TUMY 3 UiHo | 3 0,1 5 5 5 10 10 10 10 10 10 10
noginkm 0,01
MM Npu
BUMIipIOBaHHI
po3mipy

o Vs wN e

LLlo Take nepesipKa 3acobiB BUMiptOBaHHSA?

AKa pi3HMUA MiXK NPAMUM | HENPAMUM BUMIPIOBAHHAM?

HasBiTb Cy6'eKTMBHI NOXMBKM BUKOHYBaYa BUMIpPIOBaHHA.

KOHTpOANbHI 3anuTaHHA i 3aBAAaHHA

LLlo Take KOMNAEKCHUN | AndepeHLiioBaHMA METOAN BUMIPIOBAHHA?
Lo Take noxmMbka BUMipIOBaHHSA, i AKi CKNaA0Bi BNANBAKOTb Ha il BEANYMHY?

LLlo Take meToz 6e3nocepeHbOro OLiHIOBAaHHA | MeTOA NOPIBHAHHA 3 Mipoto?
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Nekuia Ne83acobu niHiMHMX BUMipIOBaHb

1. MnocKonapanenbHi KiHUeBi Mipu BoBXUHWU. NepeBipKa Nnockux nosepxoHb. Kanibpu rnagki
Ta WabnoHu
LLTaHreHiHCTpYyMeHTH

MikpomeTpuuHi iHCTpyMeHTH

BaxinbHo-mexaHiyHi npunaaun

Ui A WN

. ONTHUKO-mexaHiuYHi i nHeBMaTUUHiI NpUCTpOI

NnocKkonapanenbHi KiHueBi Mmipu gosXKuHU. MepeBipKa nnockux nosepxoHb. Kanibpu rnagki
Ta WabnoHu

CKOpOYeHO HasMBalOTbCA MAUTKAMMK, ABAAIOTb CODOID CTasbHi MPAMOKYTHWKMK, Y SAKUX ABi
CTOPOHU MatoTb CTAZINIM PO3MIp, @ NO BUCOTI — pi3Hi. KiHLEBMMKW MipaMn NAUTKM HAa3UBAKOTLCA TOMY, LLLO
TOYHMI PO3MIP Y HUX YTBOPIOETLCA MO KiHUAX MPAMOKYTHUKA.

Po6oumMm po3mipom OKpemoi MAUTKM € «CepeamHHa AOBMMHA», iKa BU3HAYAETLCA LOBXKUHOKO
nepneHAnKyAApa, CNyLWEeHOro 3 cepeaAnHN OAHI€El 3 BUMIPIOBA/IbHUX NMOBEPXOHb MJIUTKU HA NMPOTUIEKHY
NoOBEPXHIO.

HalinowupeHiwmMmm B MalMHOBYAyBaHHI € NaocKonapanenbHi KiHUeBi mipyu ooBXuHu (KMA).
Ocobaumeictb KM/, nonsrae B TOMy, WO iX BUMIpIOBA/bHI MOBEPXHI MaloTb [06pYy MAOLWMHHICTD,
napanesbHi Mi*K coboto i MatoTb HaATO Masy LOPCTKICTb.

MnockonapanenbHi KiHLEBI Mipy NOAINAIOTLCA 3@ TOYHICTIO BUTOTOB/IEHHA, TOOTO 33 BE/IMYMHOLO
OOMYCKY Ha BUrOTOBAEHHA, Ha YoTupu Knacu (0; 1; 2 i 3), a 3a TOYHICTIO aTecTauii pobounx po3mipis,
TOBTO 32 TOYHICTIO, 3 AKOK BUMIPSHO PO3Mip camoi NINTKK, Ha N'aTb po3pAaais (1; 2; 3; 4 i 5). Mantkam, y
AKMX HAWTOYHillEe aTeCTOBAaHO PO3MipK, NPUCBOIOETLCA NEPLUMA PO3PAL, @ NANTKU 5-ro po3pasy matoTb
rpybiwy artectauito posmipy. Tak, 3HauyeHHA 100 MM NAUTKM MNEpLOro po3paay 3 HOMIHa/NIbHUM
po3amipom 100 mm BU3HaueHO (aTecToBaHO) 3 TouHicTo 20,1 MKM, a ToW *Ke po3mip 100 mm NANUTKM 5-ro
po3pAAY — 3 TOYHICTIO £2 MKM.

3a l0MOMOrolo NJIMTOK NepeBipAtoTb | HACTPOIKTL Pi3HI BUMIpIOBasibHI 3acobu, HanpuKknaa npu
BiAHOCHUX MeToAax BMMIiptoBaHb. MANTKM MaloTb pPi3Hi po3mipu i KomnieKkTytoTbesa B Habopu 3 10, 42 i
87 WwTyK.

,Puc. 8.1. Habip i3 87 KiHueBUx mip

93



3a gONOMOro MAWTOK MOXKHA CKAaZatTh Habip pisHMX PO3MipiB, A1A 4YOro Kifbka NAWTOK
NpPUTUPatOTb OAHY A0 OAHOI | CKNagatTb y 6/10KKN 3 ABOX, TPLOX, ase He binblue YoTUPbOX NINTOK. Habip
NPUTEPTUX NJIMTOK He POo3cUnacTbecs, 60 X NoOBepXHi Ay»e cTapaHHO 06pPo6AEHO i BOHM 34inaoHTbhCA
MiXK coboto, KoM OgHY NAUTKY HAcyBaTW Ha iHWY. CMAK 34enneHHA ABOX MAUTOK A0CAraloTb 3HAYHOI
BE/IMYMHMK, | pO3'€AHATH iX MOKHA TiIbKM 3CyBatOumn OAHY NAUTKY NO APYrili.

3acmocys8aHHA ra0cKonapanesnbHuUx KiHyesux mip doexuHu (KMA4):
1. MNepeBipka TOYHOCTI 3acobiB BUMIpIOBAHHA AOBXKMH. Y LUbOMY BUNAAKY NEpPEeBiptOBaHUM MPUCTPOEM
HibK BUMIplOOTb KiHUEBY Mipy. BigniuMBwM NOKa3aHHA nepeBiptOBaHOrO 3acoby BUMIPIOBAHHS,
nepeBipHUK MOPIBHIOE MOr0 3 AOBKMHOI MipKM 3a ii aTeCTaTOM i MiAPaXOBYE PISHULLID MiXK HUMWU, AKA €
NoxnmbKow nepeBiploBaHOro 3acoby BMMiptoBaHHA. [N TaKoi NepeBipKM 3aCTOCOBYIOTb TaK 3BaHi
3paskosi KM/.
2. YcTaHOBKa 3acobiB BUMIpIHOBAHHA AO0BXMH Ha po3mip i Ha «0». Y upomy BMNAAKy 3acCTOCOBYHOTb
KiHueBy Mipy abo 610K i3 Mip AK BUXiAHWI PO3Mip, TOBTO BMMIPHOBAaHHA BUKOHYHOTb METOA0M
NMopiBHAHHA 3 Mipoto. HomiHanbHMn po3mip Mmipu abo 610Ka OGepyTb fAKOMora BaAMMKYMM A0
HOMIHaNbHOrO PO3Mipy BUMIptOBaHOI AeTani. [lna TaKoro npM3HavyeHHA 3aCTOCOBYHOTb TaK 3BaHi poboui
KM,
3. BumiptoBaHHA NiHiHMX po3MipiB AeTanel MaWKnH He3nocepenHbo KiHLEBUMU Mipamu LOBXKUHU 3
npunaggam.

Kanibpu 2nadki i wabaoHu. OAHOMIPHUIA IHCTPYMeHT 6e3 LKa, 3aCTOCYBaHHA AKOro MiABULLYE
NPOAYKTMBHICTb npaui. Kanibpu i wabnoHn ocobanBO WMPOKO 3aCTOCOBYIOTb Y MacoBOMY i cepinHomy
BUPOOHMLTBI  ANA  KOHTPOAKO  po3mipis, ¢opmMM i B3AaEMHOrO  PO3TAlyBAaHHA  MOBEPXOHb.
HanowwupeHiwmm € cnoci6 KOHTPOAD PO3MIPIB F1agKMMKM  Kanibpamu, AKi 4acTo HasMBalOTb
rPaHUYHUMMU.

Kanibpu-ckobu ans KoHtponto Banis (TOCT 2216—68, 18355—73). MpoxiaHa ctopoHa (MP) mae
pO3Mip, AKMUIA AOPIBHIOE HAMBINbWIOMY rPaHUYHOMY PO3Mipy Bana, a HenpoxiaHa (HE) — HalimeHwomy
rpaHUYHOMY po3mipy Bana (puc. 5.4—5.7).
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Puc. 8.2. Ckoba nncroBa ABOCTOPOHHA Big, 1 4o 50 mm

Puc. 8.3. Ckoba nncrtosa ogHOCTOPOHHSA Big 1 Ao 180 mm

Puc. 8.5. Ckoba perynboBaHa Big 0 4o 330 mm
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3acmocysaHHA Kanibpis-ckob. MpoxigHa cTtopoHa Kanibpis (MP) ana BaniB Mae NpoxoauTn B
nepesiploBaHy NOBEPXHIO KOHTPO/IbOBAHOIO PO3Mipy, a HenpoxiaHa (HE) He noBMHHa B Hei npoxoguTw.

BumiptoBanbHi noBepxHi Kanibpis matoTb 6yTH AeL0 3MasaHUMK.

3aCTOCYyBaHHA 3aHAATO BE/IMKUX 3YCMAb MPUM BUMIPIOBAHHI NPM3BOAMTL [0 HENpaBUIbHUX
MOKa3aHb i 3aB4aCHOMY 3HOLLYBAHHIO BUMIPIOBa/IbHUX MOBEPXOHb iHCTPYMEHTY.

Puc. 8.6. 3acTocyBaHHA Kanibpis-ckob

Kanibpu-npobkn ana KoHTponto oTeopis. MpoxiaHa ctopoHa (MP) npobku mae po3mip, AKKMK
OOPIBHIOE HaliMEHLLIOMY TPaHUYHOMY PO3Mipy OTBOPY, a HenpoxigHa ctopoHa (HE) — Hailbinbwomy
rPaHWYHOMY PO3MipY OTBOPY.

Puc. 8.7. Kanibpu-npobku
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3acmocysaHHsA npobok. MpoxigHa cTopoHa Npobku (MP) mae npoxoauTu B NepesiptoBaHU OTBIp,
a HenpoxigHa ctopoHa (HE) He MOBUHHa NPOXOAUTH.

Puc. 8.9. 3acTtocyBaHHA Npobok

LLab6aoHU 018 KOHMPOoto 008X UH i aucom. KOHTPONb AOBXKMUH i BUCOT rPaHNUYHUMM WabnoHamm
34iMCHIOETBCA TaK CaMo, AK i ckobamu i NpobKkamm, TO6TO NnepecyBaHHAM iX BUMIPHOBaNbHUX NOBEPXOHb
BiZHOCHO NepeBiptoBaHUX NOBEPXOHb AeTanen (Bnpobis).

LLTaHreHiHCTpYyMeEHTH
Lo rpynn LWTaHreHiHCTPYMEHTIB Ha/sieXXaTb PO3CYBHI BMMIPHOBANbHI iIHCTPYMEHTH, AKi
MatoTb LUTAHIY, PYXOMY PaMKy 3 HOHiycoM.
YCi uj iIHCTPYMEHTM MatoTb ABi LUKANAN: O4HY HAHECEHO Ha LUTaH3i 3 iIHTepBasIoM NOAINOK Y
1 mMm, gpyry — Ha NAacTUHLi HOHiyca 3 iHTepBanamu, sKi BignNoBigalOTb YCTaHOBAEHIM ANs
OAaHOro iHCTpyMeHTa ToYHoCTi Bigniky (puc. 8.10).
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Puc. 8.10. LUKanu wraHreHUMpKyna:
1 — wraHra (iHTepBan noginkm 1 mm); 2 — HoHiyc (iHTepBan noginkm 0,02 mm)

bynoBa WTAHIEHIHCTPYMEHTIB BU3HAYAETLCA iX MPU3HAYEHHAM: BUMIPIHOBAHHA 30BHILLHIX i
BHYTPILLHIX AiaMeTpiB, AOBXMH, TOBLWMH, BUCOT, rMNBUH, naowmH abo NpocTopoBOi PO3MITKM
Towo. BignoBigHO A0 NPM3HAYEHHA IHCTPYMEHTA/IbHOKO MPOMMUC/IOBICTIO BUMYCKAOTbCA

WTAaHreHLUMPKYNI, WUTAaHFEHPENCMYCH, LUTAHTEHTTIMBUHOMIPU.

UimaHeeHyupkyni. LLUTaHreHUUpPKyNi BUMNYCKalOTbCA Takux Tunis: WL-I, LWL-1L, WLU-1,
LULL-11§ LULL-11. KoxkeH i3 HMX Ma€ cnifibHi OCHOBHI YacTMHM i cBOi 0cob61mMBOCTi.

LWL-I 3 ABOCTOPOHHIM pO3TallyBaHHAM ryboK, A8 30BHIiLWHIX i BHYTPILWHIX BUMipIOBaHb i 3
NiHiViKkolo ana BMmiptoBaHb rAnbuHKM (puc. 8.11). BennumHa Bigniky no HoHiycy — 0,1 mm,
rpaHunuAa BumiptoBaHb — Big 0 Ao 125 mm.

B a a 5

1] 4 B T ] a 40 41 1B 13 414 15 :
|Wmh||||||||I|||||||||I|||||||||I|||||||||I|||||||||||||||||||I|||||||||I|||||||||||||||||||I||||||

o

&
1

Puc. 8.11. WtaHreHumpkyns LLUL-I

WU-1U — ans Bigniky, 3amicTb HOHiyca CNy»XUTb BignikoBa rosioBKa, a Ha pebpi WTaHru
3aKpinaeHo peiKy, TOMY NOKa3aHHA YMTAOTbCA 33 MONOXKEHHAM CTPIIKM Ha KPYIAii WKani, Wwo €
npocTile, WaMALle | MeHL YTOMHO 419 BUKOHyBava (puc. 8.12).

Puc. 8.12. lWTaHreHumpkynb LWL-1L,
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Puc. 8.13. BignikoBa ronoska wraHreHunpkryns LWLL-1L1,

WLUT-I — BiacyTHi rybKkn ana BHyTpILWHIX BUMiptOBaHb, @ BMMiptOBasibHi NOBepXHi rybok
ONA  30BHIWHIX BMMIpOBAaHb MalOTb MMACTUHU i3 TBEPAMX CMNAaBiB ANfA  NiABULLEHHA

\? )

3HOCOCTIMKOCTI.

5

Puc. 8.14. WtaHreHumprynb LLLUT-I:
1 — 3aTUCK pamKK; 2 — pamKa; 3 — WTaHra; 4 — HoHiyc; 5 — BMMipIOBanbHi rybku

LWLU-II — Bigpi3HAETbCA Big, nonepeaHiX KOHCTPYKLiA TUM, WO Y HbOrO BiACYTHA AiHiliKa
ranéuHomipa. LL-Il i3 4BOCTOPOHHIM po3TallyBaHHAM ryBOK: HUXKHI r'y6KM — ANA 30BHILLHIX i
BHYTPILLHIX BUMiplOBaHb, BEPXHi rybKM — ANnA po3midyBasibHUX pobIT Ha naowmHi (puc. 5.17).
paHuua sumiptosaHb 0—200 mm, 0—250 mm i 0—320 mm, BenMUMHa Bigaiky no HoHiycy 0,05
MM. LLTaHreHumpKkyni Tuny LWL-1l € HAMNOWMpPEHILWMMMK B iIHCTPYMEHTaIbHOMY BUPOBHULTBI.
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Puc. 8.15. WtaHreHumprynb LWL-II:
1 — BepxHi rybKku ana po3midyBanbHMUX pobiT Ha NAOWMHI; 2 — HUXKHI r'yBKun ana
30BHILLHIX | BHYTPILIHIX BUMipOBaHb

R\/I

8 a 10 1
ool

Puc. 8.16. WtaHreHumprynb LWL-II:
1 — wraHra; 2 — BUMIptoBasibHi r'ybKn; 3 — po3midyBasibHi rybku; 4 — pamKa; 5 — 3aTUCK
pPaMKK; 6 — HOHiyC; 7 — MIKPOMETPMYHA Nogaya

OCHOBHMMM MOr0 YaCTMHAMM € WTaHra 1, BUMiproBanbHi r'ybKku 2, po3midyBanbHi ryoku 3,
pamKa 4, 3aTUCK paMKK 5, HOHiyc 6 | MiKpomeTpMyHa nogaya 7 15 NnaBHOro niasefAeHHs rybok
00 NOBepXHi BMMIiptOBaHOI pgeTani. BumiptoBanbHi rybkM MatoTb UMAIHAPWYHY 30BHILLHIO
NOBEPXHIO, NPMU3HAYEHY ANA BUMIPIOBAHHA OTBOPIB i BiACTaHeN MixK CTiHKamu getaneit. Pagjyc
LUMX NOBEPXOHb HE MepeBULLYE NOJIOBUHU CYMAPHOI TOBLIMHKU ry6oK. Po3mip b 3cyHyTux rybok
3a3BMYalt Mae 10 MM i MapKYETbCA Ha BiYHIN MoBepxHi. Y BCiX BHYTPIWHIX BUMiIpIOBaHHAX 40
MOKasaHb 3a LWKaAo LWTaHMM 043at0Tb Uen po3mip (puc. 8.17). [Ana 30BHIiLWHIX BUMiptOBaHb
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BMKOPUCTOBYIOTbCA BHYTPILWHI BMMiptOBanbHi NoBepxHi rybok 2 i 3; BigcTaHb a MixK rybkamm €
BM3HAYyBaHUM PO3MipoOM AeTani.

Puc. 8.17. MapKkyBaHHA rybok wraHreHumpkya WL-11 — 10 mm

WLU-II — sigpisHaeTbes Big WLU-II TUM, WO Ma€ TinbKn rybKn ana 30BHIWHIX | BHYTPILWHIX
BMMiptoBaHb 1 (puc. 5.20). MpaHnysa sumiptoBaHb 0—500 mm, 800—2000 mm, BignikK No HOHiycy
0,05 mm, 0,01 mm.

1 2 3 4 5 [} 8 a 10 1
e T e b
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Puc. 8.18. lWUtaHreHumpkynb LWL-I1I:
1 — rybKu gna 30BHILWHIX | BHYTPILWHIX BUMipIOBaHb

Ons  NiHiMHUX BUMIpIOBAaHb 3aCTOCOBYIOTb TaKOM LUTAHFEHUMPKYNI 3 €NeKTPOHHUM
undposMMm Bignikom (puc. 5.21).
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Puc. 8.19. LLITaHreHUMPKYNb 3 eEKTPOHHMUM LMPPOBUM BiasliKOM

TexHika B8UMIPHOBAHbL wmaHzeHyupKyaem.lNpuctynatoum 0o BUMIpIOBAHHA
WTaHreHUMpPKyaem, HeobxiagHO Moro nepesipuTU. BumiptoBanbHi noBepxHi rybok matoTe 6yTm
piBHMMM, 6€3 3a60iH i BUKPUB/IEHD. Y 3IMKHYTOMY MONIOXKEHHI MiX HUMKW HEe Ma€E ByTM BUAMMOro
3a30pY; B LbOMY NONOXKEHHI HYIbOBUM LUTPUX NiHIMKKU WTAHMU | HYIbOBUI LUTPUX HOHIyCa MatoTb
TOYyHO 3b6iratuca (puc. 8.20). PamKka Mmae A0BiNbHO MNepecyBaTUCA LUTAHIOK 6e3 KayaHHA i
3ai4aHHA. Y pasi 3aKkpinfeHHA pamKuM FBMHTOM BOHA He MAE€ 3CyBaTUCA, B iHWOMY BMNAAKY
LUTAHIeHUMPKY/b HE NPUAATHUI ANa BUMIptoBaHb (puc. 8.21).

JH\ -
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Puc. 8.20. NepeBipKka HYbOBOIO NOMOKEHHA WTAHTEHUMPKY A

1

102



Puc. 8.21. lNMepecyBaHHA PAaMKW LWITAHFEHUMPKYNA

OTpMMaHHA NPaBUIbHUX Pe3y/bTaTiB BUMIPIOBaHb 3a/1€XKUTb Bif, YCTAHOBKMW iHCTPYMEHTA
Ha BUPODi.

Bumiptotoun getanb, MNOTPIOHO cTeXuTM, Wo6 rybKM LWTaHreHUMpKyas i aeTanb
po3TalwoByBanmcas 6e3 nepekocy, B IHWOMY BMNAAKY pPe3yabTaT BUMIPIOBAHHA 3aBXKAuU
nepesuLLyBaTUME AiNCHUIN po3mip (puc. 8.22). Bumiptotoun oTBip, HEObXiAHO YCTaHOBUTU TyOKM
TOYHO 3a HaMbinbwKnm po3mipom — gdiameTpom oTBOpy. MpKn ycTaHOBLI ry6oK no xopai, abo 3
HaxXW/IOM A0 OCi OTBOPY, OTPMMAHMIM po3mip Byae 3aBXKAM MeHLwwe paKTuyHoro (puc. 8.23).
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Puc. 8.22 Mpuitomn BUMIpPHOBAHHA WUTAaHIEHUNPKYNEM:
a, 6 — npaBwUAbHI; B, I — HENpPaBUbHI

JIinis BUMIpIOBaHHSA
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Puc. 8.23 MonoxKeHHs ryboK BHYTPILLHIX NapanesibHUX NOBEPXOHb
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He MOXHa CUMAbHO NPUTUCKATU TYOKM 40 NOBEPXHi BUPOOY, OCKiNbKM Npu Tyrii ix xoai
pe3ynbTaT BUMIpOBaHb MOXKYTb BYTU Binblue pakTUYHMX PO3MipiB (BMMIipIOBaHHA OTBOpIB) abo
MeHLLe (BMMipHOBaHHA 30BHIWHIX LUAIHAPUYHUX NOBEPXOHb).

Mpu AOTPMMaHHI UMX MPOCTUX MNpaBua i A6akNMBOMY MOBOAMKEHHI 3 iHCTPYMEHTOM
NOXMBKKN NpY BUMIPIOBAHHAX MOXKYTb BYTU 3BeAEHi A0 MiHIMyMy i 3aneXaTu TiIbKK Big, Noxnbok
CaMOro iHCTpyMeHTa.

UimaHzeHeaubuHomipu. WTaHreHrAMbUHOMIpU NpU3HaYeHi 4NA BMMIPHOBAaHHA BMUCOT i
FANBMH. IX 3aCTOCOBYIOTb A1 KOHTPOIO FMBMH FyXMX OTBOPIB, YCTYMiB, Nasis, KaHaBOK (puc.
8.24).

Puc. 8.24. LLITaHreHrnnbMHoMmip

OcHoBOIO WTaHreHrnMbuHomipa (puc. 8.25) € pamka 4, sKa Mae BHM3y onopy 6 3
BUMIPIOBANIbHOKO NoBepxHeto. Kpi3b pamKy NpPoOXoAnTb LWTaHra 3i WKanow 1 i BMMiptoBanbHOO
nosepxHeto Ha Topui. LrtaHra 1 po3TawoBaHa | MNepecyBaETbCA MNeprneHANKYNAPHO
BMMIiptOBa/IbHOT MOBEPXHI ONOpU 6, HOHIYC 5 HAaHeCeHO Ha OKpeMin NAaCTUHI i 3aKpinieHo B
pamui 4 napanenbHO WKani wrtaHrM. MikpomeTpuyHa nogaya 2 pamku (3 — 3aTUCK) Ha
LWTAaHreHrNMMBMHOMIpI TaKa camMa, AK i Ha wTaHreHunpkyai LWL-II.

i

Puc. 8.25. LLTaHreHrnnbmHomip:
104



1 — wraHra; 2 — mikponogaya; 3 — 3aTUCK; 4 — paMKa; 5 — HoHiyc; 6 — onopa

LUTaHreHrnMbnHomipyn BUroTOBAAIOTb 3 rpaHuUuelo BMMiptoBaHb 0—60 mm, 0—250 mm,
0—400 mm i Benn4vmHoto Bigniky no HoHiycy 0,05 mm.

Mpu BMMIpIOBaHHI WITAHrEHINMOMHOMIPOM MOFrO0 OCHOBY CTaBAATb Ha rNaAKy MOBEPXHIO
AeTani, Big AKOI Be4yTb BiANK pO3Mipy, @ WTAHTY NepecyBaloTb A0 yrnopy B NOBEPXHIO, A0 AKOI
BMMIpIOIOTb BiAcCTaHb (puc. 5.28). Mepes BUMIpIOBaHHAM iHCTPYMEHT HeobxigHo nepesipuTu:
Npu CyMilLeHHI TOpLUA LUTAHTMU 3 NJOLWWMHOK OCHOBM HY/IbOBI LUTPUXM LUTAHIU | HOHiyCa MatoTb
36iraTumcs.

Bl -

Puc. 8.26. BumiptoBaHHA rIMBUHM geTani WTaHreHrMbMHoOMIpom

LimaHzeHpelicmycu NpU3HaYaloTbCA ANA BMMIPIOBAaHHA BUCOTWU AeTasiel, YCTaHOB/IEHMX
Ha nepeBipHIA NAMTI | ANA BMKOHAHHA TOYHOI MPOCTOPOBOI PO3MITKM. [0 KOMNAEKTY
WTAHreHpencmyca BXOAATb HiXKKM A1 BUMIPIHOBaHHA BUCOTHUX PO3MIpIB i HIXKKM AN BUKOHAHHA
pPO3MivyBaNbHUX POOIT.

OnopHoto geTannto WwraHreHpencmyca (puc. 8.27) e ocHoBa 6, y AKil 3aKpinaeHa wTaHra 1
3i WKanot, po3TalloBaHa MepneHAMKYAAPHO OMOPHIN  NAOWMHI - ocHoswW. LUTaHrotwo
nepecyBaeTbCA PamMKa 4 3 BUCTYNOM A/1A KPiNJeHHA HiXKOK, @ B Hi NapanenbHO LWKai WTaHrm
pO3TalOBaHUM HOHiyC 5, HaHeCeHMI Ha OKpemil naacTuHui. Mikponogayy 2 pamku (3 —
3aTMCK) TYT 3aCTOCOBAHO TaKy camy, fK i Ha WwTaHreHuMpkyni WLU-II i wTaHreHrnnbuHomipi. Ha
BUCTYMi pPaMKKU 33 [OMNOMOIOK [eprKaBKM 7 3aKpiMatoKTbCA HIiXKKU: BUMIpIOBasibHaA 8 i
po3mivyBanbHa 9. LKanu WwTaHrM i HOHiyca WITAHreHPEMCMYCiB BUKOHYIOTb TaKi cami, AK i Ha
WUTAHTEHLMPKYAAX | WUTAHreHrIMBMHOMIpaX.
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Puc. 8.27. LLTaHreHpencmyc:
1 — wraHra; 2 — mikponogaya; 3 — 3aTUCK; 4 — pamKa; 5 — HOHiyc; 6 — ocHoBa; 7 —
OEeprKaBKa; 8 — BUMIpIOBasIbHA HiXKa; 9 — po3midyBasibHa HiXKKa
IHCTpyMeHTasibHa NPOMMUCAOBICTb BMMYCKAE LUTAHTEHPENCMYCHU 3 FPAaHULAMWN BUMIPHOBaHb
0—250 mm, 40—400 mm i 6inble go 1500—2500 mm 3 BEAMYNHOLO BiAAiKY No HoHiycy 0,05 0,1
MM.
BUWAIT Hi*KOK WUTAHreHpencmyciB BiANOBIgHWI A0BXMUHI WwTaHrm 50, 80, 125 i 160 mm.

MiKkpomeTpuUHi iIHCTpyMeHTHU
BM3HAYeHHA NiHIMHMX pPO3MIpiB 3 BULLOK TOYHICTIO, HiX LWTAHFEHIHCTPYMEHTOM,
3MIACHIOETBCA  MIKPOMETPUYHUM IHCTPYMEHTOM. AK i MacwTabHi Mmipn, MIKpOMETPUYHNI
{HCTPYMEHT NpU3HAYeHNn AN BUMIPIOBAHHSA 30BHILLHIX i BHYTPILWHIX AiameTpiB, BUCOT i rMOUH
petaneit. Tak camo, fAK i LWTAHreHIHCTPYMEHT, MIKPOMETP [03BOJIAE BU3HAYUTU PO3MIpP
6e3nocepeiHbO BigNiIKOM MO LWKaji, 0AHaK Pi3HWUTLCA Big, HbOro CBOEID KOHCTPYKLLIED.

Puc. 8.28. MikpomeTp rnagkui

0-100mm 0,01 mm

ﬂl

Puc. 8.29. MikpoMeTpU4HUN rAIMBUHOMIpP
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Puc. 8.30. MikpoMeTpUYHUNIN HYTPOMIp

bynoBa MiKPOMETPUUYHUX IHCTPYMEHTIB 3aCHOBaAHA Ha 3aCTOCYBaHHI FBMHTOBOI Mapw, AKa
nepeTBOpPOE 06epTasibHUA PyX MIKPOMETPUYHOTO T[BWHTA B MOro MOCTYMajibHUNA  pPyX.
MiKpOMETPUYHUI TBUHT MAE OOBXWMHY Pi3i 25 mm. LUum posmipom obmerKytoTb iHTepBanu
BMMIPHOBAaHHA BCIX MIKPOMETPUYHUX [HCTPYMEHTIB, OCKIi/JIbKM MOAOBMEHHA pi3bbu rBMHTA
npu3BOAUTb A0 BTPATK MOr0 TOYHOCTI.

Y rBMHTOBIIN Napi NO340BXKHE NepecyBaHHA rBUHTA NPAMO NPOMNOPLINHE KPOKY pisbbu i
KyTy MOBOpPOTY rBUHTa (puc. 8.31).
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Puc. 8.31. 'BuHTOBA napa:

1 — cTebno; 2 — Hapi3Ha BTY/Ka; 3 — MiKPOrBUHT

Mpasuna i npuliomu eumiposaHo Mmikpomempom.lfepes NOYATKOM BUMIPHOBaHb
MiIKPOMETPOM NepeBiPAETHCA MOro YCTaHOBKA Ha Hy/b. [NA LbOro NPOKPY4YyoTb MiIKPOMETP A0
3MMWKAHHA NOBEPXOHb N'ATKM | MIKPOrBMHTA A0 BiIbHOrO MPOKPYYyBaHHA Tpickayku. Mpu upomy
HyNbOBUI WTPUX BapabaHa Mae TOYHO 36iraTCA 3 NO340BXKHIM WITPUXOM cTebna, WO YKa3ye Ha
NPaBWU/IbHICTb YCTAaHOBKM MiKpomeTpa. AKWO TOYHOro 36iry HEMa€E, TO BMKOHYIOTb YCTAaHOBKY
MiKpOMETPaA Ha Hy/b. 3aKPINUBLLN MIKPOMETPUYHUIA TBUHT CTOMNOPOM, HATUCKOM NOBEPTAOTb HA
niBob6epTy KOBMNA4yoK, TaKMM YMHOM Bif'eaHytoun GapabaH Bifg MikporsuHTa. [ani noBopoTom
6apabaH CymillaloTb HYJIbOBUI LLITPUX KPYrOBOI LLKaAW 3 NO3A0BMKHIM LWITPpUxom ctebna, nicns
4Oro 3HOB 3aKpiNAtOIOTb 6apabaHUMK BCTAHOB/OBA/IbHUM KOBMAYKOM.

BumiptoBaHy [AeTanb MOMILLAOTb MK  BMMIPIOBA/IbHUMM  MOBEPXHAMM  N'ATKU i
MiKpOrBuHTa. MIiKpOrBMHT 06epTatoTb 3a TPICKAYKy [0TWM, [AOKM TpiCKauyka He MNoyHe
NPOKPYy4yBaTMCA BXOAOCTY. MNicnsa uboro 34icHIOTb BiAliK po3mipy, AK Lie MOKa3aHo BuLLe (puc.
8.32).
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Puc. 8.32. Mpuiiomn BUMIptOBaHHA FaZKMM MiIKPOMETPOM:

a — NpaBW/bHi; 6 — HenpaBUbHI

Mpwn BMMiptOBaHHAX NapTii AeTanei HeBEeNMKUX PO3MIPIB  KOPUCTYHOTbCA  CheLia/ibHUMM
nigcTaBKaMm, B AKMX 3aKpinatOeTbCA CKoba MmiKpomeTpa.

[OnAa cneuianbHUX Liner B KOHCTPYKLiT MiKpoMmeTpa BBOAATb Pi3Hi 3MiHW. TaK, ANA BUMIpOBaHHA
TOBLUMH CTIHOK TPYy6 3aCTOCOBYIOTb MIKPOMETP i3 N'ATKOO, AKa Ma€E chepuUHy BUMIPHOBaNbHY NOBEPXHIO.
Y mikpomeTpax A41a BMMIpIOBAaHHA TOBLUMH JUCTOBMX MaTepianis o0buasi BMMiptOBanbHi NoBepXHi
3pobneHi chepuyHMmMK, ANa TOro Wob 3MEHLWNTU MOMUAKN BUMIPIOBaHb, NOB'A3aHI 3 HEMJIOLMHHICTIO
JINCTOBOrO MaTepiany i MOX/AMBOK HENpPaBU/IbHOIO YCTAaHOBKOK MikpomeTpa. Kpim Toro, ckoba
MiKpomeTpa Mae 6inbl 3HaYHUI BUAIT — 0 200 mm.

BaxinbHO-mexaHiuHi npunagu

BaKinbHO-MexaHi4YHi NPUCTPOiI NepeTBOPIOOTL Mani BiAXMAEHHA PO3MIpiB y 3py4Hi anA
BiONiIKY nepecyBaHHA CTPIAKM NO WKani. AK NpaBuao, BOHU MNPM3HAYEHI ANA BMMIPHOBAHHA
po3mipiB BMPOLIB BigHOCHMM MeTogoM. AKLO po3mipyn BUMPO6GIB MeHLWe Aiana3oHy NoKasaHb
NPUCTPOLO, TO BUMIPIOBAHHA MOYTb OYTUM BUKOHaHi abCOMOTHUM MeToA0M. [0 OCHOBHUX TUNiB
MeXaHiYHMX nepegad, BUKOPUCTOBYBAHMX Y MPUCTPOAX, HA/leXKaTb BaXKi/ibHi, 3ybyacTi, BaxinbHO-
3ybyacTi, NPYXUHHI i BaXKiNbHO-NPYXMHHI MexaHiyHi nepeaaui.

BaKinbHO-MexaHi4YHi NPUCTPOi MOXHA NOAINNTU Ha TPU OCHOBHI rpynu:

BumiptosanbHi 20108KU — 3HIMHI BigNiKOBI NPUCTPOI, MPU3HAYeHi ANA OCHALWEHHSA
KOHTPO/IbHO-BMMIiPIOBAaNIbHUX NPUCTPOIB.
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Mpucmpoi i3 8b6ydo8aHUMU 8i0NIKOBUMU MPUCMPOAMU — BaXiNbHi CKOOW, BaKiNbHi
MiKpOMETpU TOLLLO.

lMpucmpoi i3 3HIMHUMU 8i0aiKoBUMU NPUCMPOAMU — IHOWKATOPHI CKOBWU, HYTpOMipH i
rnnbuHomipm Towo (puc. 8.33).

Puc. 8.33. BumiptoBanbHUIM NPUCTPIN 3i 3HIMHMM BigNIKOBMM Npunagom

BuMmiptoBanbHi ro/IOBKM 3aCTOCOBYHOTb A/ BUMIPHOBAaHHA PO3MIpiB, @ TAaKOX BigXW/JIeHb
BMpobiB BiA 3adaHOiI reomeTpuyHoi Gopmum — OBaNbHOCTI, OMUTTA, OrpaHOBYBaHHS,
NPSAMONIHIMHOCTI TOWwo. BUMiptoBanbHi rosI0BKM BCTaHOB/IOKOTb Ha CTOAKax abo WwTatueax, AKi
NoKa3saHi Ha puc. 8.34.

Puc. 8.34. Croaku i WITaTUBM ANA BUMIPIHOBA/IbHUX FO/I0BOK
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Ons  BUMIpPIOBAHHA  NiHIMHMX  PO3MipiB  cepesd, ONTUKO-MEXAHIYHUX  MPUCTPOIB
HannowwupeHiwnmnu € ontTumeTpu. Tak Has3MBalOTb MNPUCTPOI, B  KOHCTPYKUIT AKUX
nepeTBOPOBaNbHUI NPUCTPIlA 3aCHOBAHMI HA 3aCTOCYBAHHI ONTUYHMX | MEXAHIYHUX eNleMEHTIB.

BepmukansHuli onmumemp (pwc. 8.35). MpUCTpit Haragye CToAK i3 BUMIPIHOBA/IbHOO
ro/I0BKOO, Hamnpuknag 3 MiKpokaTopom. MpPaKTUYHO BepTUKaNbHUIA ONTUMETP CAif BBaXKaTh
3aco0b0M BUMIpPIOBAHHS, SKWUIA CKMAOAETbCA 3i CTOAKA M ONTMKO-MexaHiyHoi BignikoBoi
BMMIiPIOBa/IbHOT FO/I0BKM, ii 3a3BMYal Ha3MBalOTb TPYOKOIO onTumeTpa.

N

Puc. 8.36. BepTUKanbHUIA ONTUMETP
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KOHTpOAnbHI 3anuUTaHHA i 3aBAaHHA

LLlo Take nnockonapanenbHi KiHuesi Mipn? OnuwiTe ix 6ya0BY i MOKA3HUKN.
Ha3BiTb OCHOBHI NapameTpu NJOCKONApPaneNbHUX KiHLEBUX Mip AOBXUHMU.
LLlo TaKe K/i1iac TOYHOCTI i po3psa, KiHUEBUX Mip A0BKUHU?

LLlo Take Kanibpm? AKi Kanibpn Ha3MBaOTb rPAHNUYHUMMU?

AKi CNiNbHI BY3/1M MAlOTb WTAHTEHIHCTPYMEHTU?

AKi 3acO0bM BUMIpPIOBAHHSA HANEeXaTb A0 WTAaHFeHIHCTPYMEHTIB?

OnNUWIiTb OCHOBHI YaCTUHW WTAHreHrIMBUHOMIpa.

LLlo aBnse coboto WTaHreHpencmyc i 4nA YOro Moro BUKOPUCTOBYHOTL?

LLlo Take MiKPOMETPUYHI iIHCTPYMEHTH?

. 3 AKMX YaCTUH CKNAZAETbCA MIKPOMETPMYHA napa?

. Y yomy ocob1MBicTb NOBYA0BM MIKPOMETPUYHOIO rMNBUHOMIpa?

. ONWLWiTb OCHOBHI YaCTMHM MIKPOMETPUYHOFO HYTPOMIpA i MOro 3acTOCyBaHHA.
. AIKOtO € LiHa NOAINKM WKanu MiKpomeTpa?

. fAIKi TMNW Nnepenay BUKOPUCTOBYIOTHCA Y BarKi/IbHO-MEXaHIYHUX NPUCTPOAX?

. lLlo Ha3MBalOTb BUMIipIOBa/IbHUMM FO/IOBKaMM?

. Wo Take ontumeTp?

. e 3acTtocoByloTb onTumeTpu?
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NeKuia N29 lonycku KyTiB i KOHYCiB. IHCTpyMeHTaNbHi KOHYCH

.  HopmanbHi KyTu 3arasibHOro NpU3Ha4YeHHA
. HopmanbHi KOHycHOCTI
OCHOBHi NapameTpm ragKnxX KOHiYHUX 3'egHaHb

P WNR

. JAONyCKMU KOHyCiB

HopmanbHi KyTu 3aranbHOro NnpusHayeHHA

Pi3Hi KyT1 BUMIpIOIOTbLCA KYTOBMMM PO3MipamMu, AKi 3a3Ha4aloTbea y rpaaycax (°), xemnmHax (') i
cekyHgax ("). Ana Toro wob 06MeKUTU KiNbKICTb 3aCTOCOBYBaHUX KYTOBMUX PO3MIpiB, CTaHAAPT
YCTAHOB/OE 3HAUYEHHA PEKOMEHAOBAHUX, TaK 3BaHUX HOPMAsIbHUX Kymig, AKi MatoTb 3aCTOCOBYBaTUCA
NPV NPU3HAYEHHI HE3aNEXHUX KYTOBUX PO3MIpiB.

AK 04MHMLA BUMIPHOBAHHA KyTa B pagiafibHi CMCTEMi NPUAHATUI padiaH — KyT MiXK ABOMa
pagiycamu o4HOro KOAa, WO BUPI3atoTb 3 HbOTrO Ayry, AOBXMHA AKOI AOPIBHIOE AOBXKUHI paajiyca.

YacTKoto pagiaHa (paa.) € mikpopagiaH (MKpaga), TobTo o4Ha MifIbOHHA YacTMHA pagiaHa. 1° =
0,017453 pag.

Y NpaKTUYHIN AifSNbHOCTI 3aCTOCOBYIOTb MOKM WO /IMLLE FPagyCHY CUCTEMY (Xxo4a A/1A PO3pPaxyHKiB
3PYYHILIOLO € pafiaHHa), OCKINbKM LLe HEe BMMYCKaoTbCA 3acO0bM BUMIPIOBAHHS 3i LLKanamu,
po3A4ifieHMMK B pajiaHax.

BigxmneHHs Kyta Aa 4acTo OLiHIOKTb 3MiHOO BiACTaHi Ah MiX CTOPOHAMM KyTa, BUMIPAHOI B NiHIAHMX
Be/MYMHaAX (HanpuKknag, y minimetpax Ha 1 m): Aa = a2 —al i Ah = h2 —h1, Takum ynHom, Ah €
BiAXMNEHHAM KyTa, OLLiHEHE B MiNliMETPax Ha A0BXMHI L.

Zonyckom Kyma AT HO3UBAEMbCA Pi3HUUA Mixc Halbinbwum amax i HalimeHWUmM amin 2paHUYHUMU
po3mipamu Kyma. lozHaueHHA AT npuliHamo 3a CT CEB.

Po3pi3HAIOTL TPM po3TallyBaHHA NoAA 4onycky AT BiAHOCHO HOMIHA/IbHOIO PO3Mipy KyTa: 3CYHYTE B
LAT
+AT, 3cyHyTe B —AT i CUMETPMYHO po3TalloBaHe 2 .

BennumHa gonycKy Kyta AT NnpM3HAYa€EeTbCA 3a1eXHO Bif, A40BXUHM L1 MeHLWOi 3i CTOPIH, AKi
YTBOPIOKOTb KyT, @ HOMiHa/bHa BEIMYMHA KyTa NpU NpU3HaYeHHi fonycKy He bepeTbca A0 yBaru.

Y 1abnmuax FTOCT 8903 —81 i Ha Kpec/NeHHAX YNC/IOBA BEIMUMHA AOMYCKY KyTa BUPArKaETbCA PisHUMU
NO3HAYEHHAMM:

ATo — ponyck KyTa, 3afaHuii y pagiaHax abo rpagycax, TOYHO NepeBeAeHUX i3 Yncna pagiax;
1
¥ — [ONYCK KyTa, 334aHUIN y rpagycax, YNC0 AKUX OKPYIIEHO MiCNs NepepaxyHKy 3 pajiaH;

ATh — ponyck KyTa, 3aaHW LOBXMHOLO BigpisKa (KaTeTa), NnepneHanKyNspHOro MeHLWIi CTOPOHI KyTa;
ATD — ponycK KyTa KOHyca, 3aZaHu1i NiHiHOW BENNYMHOLO. Llelt LonyCK NPU3HAYaETbCA AK AOMNYCK Ha
pi3HULIO AiameTpiB KOHYca Ha 3aAaHil BigcTaHi L.

Yncnosi BenMUnHM gonyckiB KyTiB nepeabdadeHi FOCT 8908 —81 y Bcix UMx BMpasax i nogineHi Ha 17
CTyrneHiB TOYHOCTI, MO3HaYyBaHUX Y NOPAAKY cnagaHHA TouHocTi AT1, AT2, AT3 ... AT17.

HopmanbHi KOHycHOCT
3a NOCT 8593 —81 as1a MalwmMHObyAyBaHHA NPUIMHATI AK HOpManbHi KoHycHocTi 1:200; 1:100; 1:50; 1:30;
1:20; 1:15; 1:12; 1:10 Towo ao 1:0,289.
OKpim HUX HaBeAEHO KYTW i KOHYCHOCTI Cnew,ianbHOro NPU3HAYeHHsA, Y TOMY YMCAi 3HAYHO NOLWMNPEHI
KOHYCW iHCTpymeHTiB Mop3e 3 KOHYCHicTIo, 6an3bKoto o 1 : 20, i po3mipamm, BUSHAYEHMMM HOMEPAMMU
Bia 0 no 6.
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Y cyyacHux BepcTatax i3 YIMK 3acTOCOBYHOTb KOHYCHK 3 KOHYCHICTIO 7:24, AKi fat0Tb TOYHE LLeHTPYBAHHA
i nerkmit nogin cnonyyeHunx aetanen.
JonycKku Kymie KOHycie NoAiNATbL Ha ABi rpynu:
— [O0NYCKK KYTiB KOHYCIB i3 KOHYCHICTIO MeHwWwe 1:3 3a4at0TbCA B MilimeTpax, Nno3HavaroTbca ATD i
BMBMPAIOTLCA 3a/1€XKHO BiA, AOBXNHU TBIPHOI KOHyca L;
— O0MNYCKM KYTiB KOHYCIB i3 KOHYCHicTIO 6inblie 1:3 3agatoTbca B MinimeTpax, nosHadatotbea ATh i
BMOMPAOTLCA 3a/1€KHO BiJ, LOBXKMHN MEHLLIOI CTOPOHM KyTa KOHYCa.

OCHOBHi NnapameTpu rnagKux KOHiYHUX 3'egqHaHb
[NagKi KOHiYHi 3'egHAaHHA OTPMMYIOTb CNOYYEHHAM ABOX AeTa/lel — 30BHILWHbOro KoHyca (Bana) i3
BHYTPIiLWHIM KOHYcoM (0TBOpOM). [leTasib 3 KOHIYHOI NOBEPXHED € CKAAAHO AETANIO 3 AEKiIbKOMA
BaXKNMBUMM NapameTpamMm, fiKi BUKOHYIOTb MEBHY POJIb NPU CNOAYYEHHI AeTanen rnafKkoro KOHiYHOro
3'eaHaHHA (puc. 9.1).

Puc. 9.1. Kanibpw i3 30BHiLIHIM | BHYTPILLIHIM KOHYCOM

OcHoBHMMM NapameTpamu KoHyca 3a FOCT 25548 —82 € (puc. 9.2):

1::} v h

= | 8I™ = ‘:T Q

Ly
L - -

Puc. 9.2. MapameTpun KoHyca:
1 — peanbHa noBepxHA
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OCHO8d KOHYCcd — KOJ10, CTBOPEHE NepeTMHOM KOHIYHOT NOBEPXHi 3 N/IOLLMHO0, NEPNEHANKYNSPHOO OCi
KOHYcCa i AiKa 0BMerKye MOoro B 0CbOBOMY HaMpPAMKY. PO3pi3HAIOTb BEIMKY OCHOBY KOHYCa (3 BEANKNM
AiameTpoMm) i many OCHOBY KOHyca (3 MeHWWM AiameTpom);

603080 NAOWUHA KOHYCa — NAOLWMHA, AKA NepneHanNKyAapHaA OCi KOHYCA | CAYXUTb 1A BUSHAYEHHSA
OCbOBOTO MOJIOXKEHHA OCHOBU KOHYCa;
6a308a 8i0cmaHb KOHYyca — BiACTaHb MiX OCHOBHO'O | 6a30BO0 MNAOLMHAMM KOHYCa;
diamempu KoHyca: AiameTp D Be/IMKOT OCHOBM KOHYca i AiameTp d Masioi OCHOBM KOHYCa, 30BHiLLHIN
KoHyc mae DB i dB, a BHyTpiwHin DA i dA; aiameTpu KOHYCIB 3a4at0TbCs B MiniMmeTpax;
Kym KOHyca o (KyT MiXK TBIpHMMM KOHyca abo KyT Npu BEPLUUHI) i KyT Haxuay o/2 (KyT MixK TBIpPHOIO i
BiCCIO KOHYCa); KyTW 334at0TbCA B rpagycax;
0083 UHA KOHyca L — BiACTaHb MiX OCHOBaMM KOHYCa, B AKMX po3TalloBaHi giameTpu D i d gaHoro
KOHYCa; AOBXMHA KOHYCA 3a43€TbCA B MiniMmeTpax;
KOHYcHicmb C — BigHOLWEHHA Pi3HULI AiameTpiB KOHYCca A0 AOBXKWUHKU KOHyca (9.1)

o B-4d)

L

KOHYCHicTb 3a4a€TbCA Y BUrNAAi BigHoweHHA 1:L, Hanpuknag, C = 1:10, 03Ha4aE, Wo Ha A0BXKUHI KOHyca
L =10 mm pisHMUA giameTpis KOHyca
D-d=1mm.

Jonycku KOHyciB
Lonyck TD — donyck diamempa KoHyca, AKull 0opieHoe cmaniti pi3HUUi epaHuYHUX diamempis
KOHyca Ha acili tioeo dosxuHi (puc. 9.3). onyck TD su3Ha4yae nose 00rycKy KOHYCd, 8 MEXaxX K020
mMarome repebysamu 8ci MoYKU peasbHOi MO8epPXHi KOHyca, i 0bmexcye 8ci li020 8i0XUMNEHHA, AKWO Ha
8iOXUsIEHHSA Kyma, Kpyasa0ocmi i npamosiHiliHocmi meipHUX He 8CMAHOB/1eHi OKpemMo MeHWi 00MycKu.

Dmin
Dinax

u‘II'IﬂJi b

Puc. 9.3. CtBopeHHA J0oNYCKy AiameTpa KOHyca

FOCT 25307-82 BCTAHOB/IIOE TaKi AOMYCKU ANA KOHYCIB:

gonyck Ta — giameTpa KoHyca B 6yab-AKOMy nepepisi;

ponyck TDS — piameTpa KOHyca B 3a4aHOMY nepepisi;

LONYCK KyTa KoHyca AT;

Aonyck Gopmu KoHyca, AKKIM MiCTUTb Zonyck KpyraocTi TFR i gonyck npamoniHiiHocTi TBipHOi TFL.
KoHiyHa nocagKa BM3HA4Ya€E XapaKTep KOHIYHOro 3'€AHaHHA, SKUA 3aneXuTb Big, pisHMU (40

CKNafaHHsA) AiameTpiB BHYTPILWIHbOIO i 30BHILLIHBOrO KOHYCIB Y X NonepeYyHnx nepepisax, AKi cymillaotb
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nicna ¢ikcauii ocboBoro nonoxeHHs. KoHiuHi nocagku moxxyTb 6yTH i3 3a3opom (puc. 9.4, a), nepexigHi
(puc. 9.4, 6) i 3 HaTarom (puc. 9.4, B). TPaHWYHI 3230pK | HATATM B KOHIYHUX NOCaAKaxX TAKOXK MNOAINATbHCA
Ha HalbinbLi i HAaMMeHLW.

T
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‘1| 727 7 | N =
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Puc. 9.4. KoHi4Hi nocagku:
a — i3 3a30pom; 6 — nepexigHi; B — 3 HaTArom

3a cnocobom dikcaLii B3aEMHOro po3TallyBaHHA CMOy4yBaHUX KOHYCIB NOCaZKW NOAiNAOTbLCA
Ha:

o [locadku 3 ikcayiero WASXOM CYyMiUjeHHA KOHCMPYKMUBHUX esemeHmis. TyT 30BHILWHIA KOHYC
BBOAMTLCA Y BHYTPILLHIM A0 ynopa TopusaMM, | NOCagKy OTPUMYHOTb 3a01€XKHO Big, iHWKWX po3MmipiB
KOHIYHMX enemeHTiB 3'ea4HyBaHUX geTaneit. Mocagkm moxyTb 6yTn OTpUMaHi Takum cnocobom i3
3a30pom, nepexigHi, i3 HatArom. Ha CKnaganbHOMYy KpecneHHi po3mipu, AKi BM3HAYaloTb
3'€eQHaHHA, MOXKYTb BYTM 3a3HAYEHI TINbKKU AK 4OBIAKOBI.

1:5

Hg*
@40 f—g
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Puc. 9.5. MocagKa KoHIYHOro 3'eaHAHHA 3 GiKCALLIED NPY CYyMiLLLEHHI KOHCTPYKTUBHUX €/1IeMEHTIB

|

e [locadku, ompumMaHi BUKOHAHHAM 3a0aHOI 8i0cmaHi Mix 6a308UMU MNAOWUHAMU 3'€OHYBAHUX
KOHycig. TyT 30BHILLHI/ KOHYC BBOAUTBLCA Y BHYTPILLHIA A0 OTPUMaHHSA 334aHOT BigCTaHi MiXK
6a3amu i PiKCYeTbCA B LIbOMY NOOMKEHHI. [ocaiku OTPMMYIOTb i3 3a30pOM, NepexiaHi, 3
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HaTArom. Ha cknaganbHOMY KpecneHHi Mae 6yTM HaHeCeHWI PO3Mip, AKMIA BU3HAYAE BiACTaHb
Mi*K 6a30BMMU NAOLWMHAMM, MOMILLEHUIA Y NPAMOKYTHY pamKy (puc. 9.6).

.
i

1:5

" H8*
P
'V

%%%g; 040
b

Puc. 9.6. MocagKa KoHiYHOro 3'eAHaHHA 3 diKcaLielo 3a4aH0i 0CbOBOI BiAcTaHi Mix 61asoBrmu
NAOLWMHAMM

lMocadku, ompumaHi 3a0aHUM OCbOBUM 3CYBOM Cri0/1y4y8AHUX KOHYCi8 8i0 iXx mo4Yamxosoezo
nonoxceHHsA. TYT 30BHilLHiA KOHYC BBOAUTbLCA Y BHYTPILLHIA A0 AOTUKY KOHIYHUX NMOBEPXOHb, a
NoTiM OAMH i3 KOHYCIiB 3CYyBa€TbCA Ha 3a4aHy BiACTaHb i QIKCYETbCA B HOBOMY MOJIOXKEHHI.
MocagKa 3aneXuTb Big, BE/JMUYMHKM | HanpAMKy nepecyBaHHA. LlMm cnocobom oTpumytoTb
nocafiku i3 3a30pom i 3 HaTtArom. Ha ckiaganbHOMY KpecneHHi mae 6yTu 3a3HauyeHuin po3mip
OCbOBOrO 3CyBY, a MOYATKOBE MOJIOXKEHHA KOHYCIB MO3HAYaTUCA LUTPUX-NMYHKTUPHOK TOHKOIO
NiHielo 3 ABOMa TouKkamu (puc. 9.7).

H11*

hl0

= 1:5

240

/ /.

ocboBui 3cyB Hatary 0,4...0,5

J
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Puc. 9.7. NMocagKa KoHivHoro 3'eaHaHHA 3 ¢diKcaLli€elo 3a4aHOro 0CbOBOTO 3CYBY Bif, MOYAaTKOBOTO
NONOKEHHSA

e [locadku, ompuMaHi NPUKAaGeHHAM 3a0aH020 3yCuUsA 3anpecy8aHHA 308HIUHbO20 KOHYCa y
B8HympiuwiHili, 0e KOHYCcHi 0emari 3'€OHYIOMbCA 3arPecy8aHHAM i3 8UMIPIOBAHHAM CUU ONopy, |
uro cuny 60800amoe 00 3a0aHOI 8eaUYUHU. BennunHa HaTAry B Nocali 3a/1eXKUTb Big, BE/IMYMHM
NPUKNageHoi cunan. Ha KpecneHHAX 3a4aHe 3yCUNNA 3anpecyBaHHA NO3HAYAETLCA B TEXHIYHMX
BMMOrax, Hanpuknag, «3ycunns sanpecysaHHa Fs = ... H».

e Hepyxomi KOHi4Hi 3'€OHAHHA 3acmocosytome Ana nepegadi KPYTHOro MOMEHTY, LWi/bHI
3'eAHaHHA — A9 ra30BO40MAC/OHENPOHUKHOCTI | ANA LEHTPYBAHHA, PYXOMi 3'€AHaHHA — anA
NOCTINHOIO 3a30pYy, AKUIN PErYyNOETLCA 33 PAXYHOK OCbOBOTrO NepecyBaHHsA AeTanei. Y mipy
3HOLWYBAHHA CNONYYyBaHUX MOBEPXOHb 33a30P MOXKE BigHOB/OBATMCA 32 PaXyHOK OCbOBOTO
nepecyBaHHA AgeTanei 3'egHaHHA.

e |HcmpymeHmManbHi KoHycu. OAHUM i3 NOWMPEHUX BUAIB FaAKUX KOHIYHUX 3'€AHAHb Y
MaLUMHOBYAYBAHHI € IHCTPYMEHTa/IbHI KOHYCU. Y HUX 30BHILLHIMW KOHYCaMM CAYyXKaTb KOHIYHI
€/1eMEHTU XBOCTOBMKIB 00p061t0BaIbHUX iIHCTPYMEHTIB, — CBepAe, PO3BEPTOK, 3EHKEPIB,
dpes, LEeHTPIB TOLLO, @ BHYTPILIHIMU KOHYCaMM CNYXKaTb KOHIYHI eneMeHTM 0TBOpPiB 6asyounx
OeTanei BepcTaTiB — LWNUHAENIB, ONPaBOK, NiHOANIB 3aaHix 6abok Towo (puc. 9.8, 9.9).
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Puc. 9.8. KOHycH iHCTpymeHTiB
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Puc. 9.9. ®pesa 3 KOHIYHMM XBOCTOBMKOM

e JlonycKu iHCMpymMeHmMasnbHUX KOHYCi8. Ana MeTpUYHNX KOHYCIB i KOHYCiB Mop3e yCcTaHOBNEHO
N'ATb CTyNeHiB To4HOCTi AT4A—ATS, AKMMMU pernameHToBaHI BiAXWMNEHHS KyTa, NPAMOIHIAHOCTI
TBIPHUX | KPYFNOCTi KOHYCIB, @ TAKOXX OCHOBHWMX PO3MIpiB KOHYCIB i IX NanoK. BigxnneHHa KyTa
PO3TaLOBYHOTb Y NKOC AJ1A 30BHILUHIX | B MiHYC AN1A BHYTPILLIHIX KOHYCIB.

Lna BHYTpPIiWHIX KOHYCIB cTyneHi To4HOCTi AT4 i AT5 € nepcnekTMBHMMWU. CTyNiHb TOYHOCTI
3a3Hay4yaloTb B yMOBHOMY NMO3HAYeEHHI KOHYyca.

KOHTpO/bHI 3anuTaHHA Ta 3aBAaHHA
Ha3BiTb pi3HOBMAM KYTiB i iX NO3HAYEHHA.
LLlo Take AONYyCK KyTa i MOro no3HavyeHHA?
LLLo TaKe AONYCKM KyTiB KOHYCIB i iX MO3HA4YeHHA?
Ha3BiTb OCHOBHI MapameTpu KOHyca.
Ha3BiTb KOHiYHi NocaaKku 3a cnocobamm dikcauii.
AKi BCTaHOB/IEHI 4OMNYCKM A1A KOHYCiB?

No vk wNneE

LLlo Take iHCTpyMeHTanbHi KOHYCH i fIKi 3aCTOCOBYOTb CUCTEMM LIUX KOHYCIB?
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Nekuia N210 onycku i nocagku piseit

1. 3aranbHi BigomocTi Npo Hapi3Hi 3'eaHaHHA
2. T[lo3HauyeHHA Hapi3HUX 3'€eAHaHb Ha KpPeCcneHHAX
3. Jonycku i nocagkm piseit

HapizHum 3'€OHAHHAM Ha3UBAEMbCA 3'€OHAHHA M0 pi3i 080x demaseli — 00HA 3 308HiUWIHLOIO, O
iHWa 3 8BHyMpiwHbOM Pi33t0. Pizb, OMPUMAHQA HA 308HIiWHIl YuniHOPUYHIU nosepxHi, HA3UBAEMbCA
308HiWHbLOO Pi33t0 (yMoBHO — 601M), @ OMPUMAHA y 8HYMPIiWHIl YuniHOPUYHIl nosepxHi —
B8HYMPIWHbLO pi33t0 (yMmo8HO — 2alika).

\\'.\\\\\\\\\\,-\\\\

PN

Puc. 10.1. eTani 3 pi33to:
a — 30BHiWHbLOI; 6 — BHYTPILHbOO

HapisHi 3'egHaHHA 3HAaYHO NoLwKMpeHi B MaWMHOBYAyBaHHI (B 6iNbLIOCTI Cy4acHMX MaLUMH NoHag,
60 % ycix aeTanelt MaloTb pi3b). 3a eKcnayaTauiiHUM NPU3HAYEHHAM PO3PI3HALOTL Pisi 3aranbHOro
3aCTOCYyBaHHA i cnewiaNbHi, NPU3HaYeHi gna 3'egHaHHA O4HOro TUNY AeTaneil NeBHOro mexaHismy. 1o
nepLUoi rpynu HasnexaTtb pisi:
a) KpinuAabHi (MeTpuyHa, AtoiMOBa), 3aCTOCOBYBAHI A/17 PO3HIMHOTO 3'€AHaHHA AeTafeil MALWH,
OCHOBHa BMMOra 10 AKMX — 3ab6e3neunTn MilHicTb 3'eAHaHHA | 36epertu WinbHiCTb (HEPO3KPUTTA) CTUKY
B NpoOLLeCi TPMBANOI eKcnyaTaLil;
6) KiHemaTUuHi (TpaneugiganbHa i NPAMOKYTHA), 3aCTOCOBYBaHI 411 XO40BUX IBUHTIB, FBUHTIB CynopTiB
BepcTaTa i CTo/iB BUMiptOBa/IbHUX NPUCTPOIB TOLLO, OCHOBHA BMMOTa 0 AKMX — 3ab6e3neynTn TouHe
nepecyBaHHA NPU HalMeHLW oMY TepTi, i (ynopHa) Ans nepeTBopeHHs obepTasbHOro pyxy B
NPSAMONIHIMHWI y Npecax | JoMKpaTax, OCHOBHa BUMOra A0 AKoi — 3a6e3neynTn NNaBHiCTb 06epTaHHA i
BMCOKY HaBaHTaXXyBaJibHy 34aTHICTb;
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Puc. 10.2. 3acTocyBaHHA KiIHEMATUYHOI pi3i ANA rBUHTA CynopTa BepcTaTa
B) TPYOHi 1 apmaTypHi (Tpy6Hi UMNiHAPUYHA | KOHIYHA, KOHiYHa MEeTpUYUHa), 3aCTOCOBYBaHi AN
TpybonpoBoAiB i apMaTypu Pi3HOrO NPU3HAYEHHSA, OCHOBHA BUMOTa A0 AKMX — 3abe3neynTu
repmMeTUYHIcTb 3'egHaHb. EKCnnyaTauinHi BUMOruM fo pisen 3anexatb Bif NPM3HAYEHHA HapPi3HMX
3'egHaHb. CNiAbHUMK A8 BCIX pi3en € BUMOIM HaLiMHOCTI, 4OBrOBIYHOCTI i CKpyYyBaHOCTI 6€3 NiAroHKK
He3a/1IeXXHO BUFOTOB/IEHMX HapPi3HMX AeTanen npu 36epekeHHi ekcnayaTalinH1X BAAaCTUBOCTEN

3'elHaHb.

Puc. 10.3. ®itnHrM ana 3'egHaHHA TPYO mixk coboto

3a npodinem nonepeyHoro nepepisy pisi MOXKHaA NOAINNTU Ha TPUKYTHI, TpaneueiganbHi,

NPAMOKYTHI, Kpyrai, ynopHi (puc. 10.4).

Puc. 10.4. Npododini nonepeyHoro nepepisy pisen:
a — TPUKYTHA; 6 — TpaneLeiganbHa; B — NPAMOKYTHA; I — KpPYrAaa; g — ynopHa

3a HanpAMKOM BUTKIB pi3i NoAinAl0Tb Ha NpaBi (3aKpy4yroTb 33 TOAUHHMKOBO CTPIIKOO) i NiBi
(3aKkpyuytoTb NPOTH rOAMHHUKOBOI CTPiNKKM) (puc. 10.5).

Puc. 10.5. Pisi:
a — npaea; 6 — niea
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3a KinbKicTIo 3axo4iB pi3i NoAinAlTbca Ha ogHo3axiaHi | 6aratosaxigHi (puc. 10.6).

Puc. 10.6. OgHo3axiaHi i baraTosaxigHi pisi:

a — ofgHo3axigHa; 6— fBo3axigHa; B — TpusaxigHa

[na po3rnagy sk npeAcTaBHMK HAPi3HUX 3'€AHaHb NPUNHATA METPUYHA Pi3b.
FOCT 9150—81 nowmnproETLCA HA BCi PI3HOBUAN METPUUHUX Pi3eit | BCTAHOBAIOE EAMHUIA ANA HUX
HoMiHanbHU npodinb (pnc.10.7).
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Puc. 10.7. Po3sTallyBaHHA NOAIB AONYCKiB METPUYHOI pi3i
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MapameTpamu npodinto i pisi B LilOMy € TaKi:
d (D) — 30BHiIWHIN aiameTp pisi 6onTa (ranku), 3a AKMM pisb YMOBHO NO3HAYAETHCS;
d1(D1) — BHyTpiWHi giameTp pisi 6onTa (raliku);
d2(D2) — cepepHiit aiameTp pi3i 6onTa (rakum), TO6TO AiameTp yABHOrO CMiBBICHOrO 3 Pi33to UMAIHApPA,
TBipHa AKOro nepeTnHae Npodinb TakK, WO WNPMHA KaHABKM SOPIBHIOE TOBLLMHI TiNa BUTKA;
P — KpokK pi3si BignoBigae BiacTaHi Mix cycCigHimu ogHoMMeHHUMU (niBMMM abo npaBumMmn) 6GoKoBUMHM
CTOpOHamu npodinto B HANPAMKY, NapasienbHOMYy OcCi pi3i;
t — xig pisi, AKKI1 BigNoBiAaE BiAHOCHOMY NO340BXHbOMY NepecyBaHHIO 33 OANH 06epT rBUHTA (ralkK) i
JO0PpiBHIOE AOOYTKY KPOKY Ha Yncao 3axoais, t =P - n;
0. — KyT npodiato pisi, NPUAATHICTb pi3i BU3HaYa€ KyT Haxuay BOKOBUX CTOPiH NpPodinto, AKUI AOPIiBHIOE
AN CUMETPUYHUX pizeit a/2.

HomiHanbHuiA npodinb, cninbHUt ana 6onTa i ranku, OTPUMYLOTb i3 BUXiZHOTO
PiIBHOCTOPOHHBLOIO FOCTPOBEPLUMHHOIO NPOodiato BUCOTO H Waaxom 3pi3y BEpLUMH BUTKIB MO
30BHilUHbOMY AiameTpy Ha H/8 i no BHyTpilHbOMy AiameTpy Ha H/4. dopma 3anaguH y BHYTPILWHIX
pi3elt He pernameHTyeTbcA. Popma 3anagMH y 30BHILLHIX pi3eit MoxKe abo He oroBoptoBaTUCS | ByTH
MJ0CKO3pi3aHoto, abo creLiasibHO OroBOPOBATUCA paaiycHoo. PagiycHa ¢opma 3anagmH y 30BHILLHIX
pi3ei € nepeBa*kHOIO Yepes Binbliy MiLHICTb NPU UMKNIYHUX HaBaHTaXKeHHAX. BiactaHb H/6
BMKOPUCTOBYETLCA NPW NPOEKTYBaAHHI Pi3afibHOro iHCTPYMEHTA A/1A Hapi3aHHA 30BHILLHIX pi3el.
BennumHa H1 Bignosigae makcumanbHO MOXKAUBIM pobouilt BucoTi npodinto.

Hapi3Hi 3'egHaHHA 3 Takum npodinem Big3Ha4atoTbCA MNiABULLEHOK MiLHICTIO NOPIBHAHO 3 pi33to,
AKA Ma€ MeHLUi 3Pi3n; NONErLLYETbCA CTBOPEHHA 30BHILWIHbOI Pi3i HAKaTyBaHHAM i BHYTPILWHbLOT pi3i
Hapi3zaHHAM. MeTpryHa pi3b NPU CTaTUYHMX HAaBAHTAXXEHHAX MAE 3anac CaMmoraibmyBaHHA.

MeTpuyHi pi3i KoXKHOro aiametpa B iHTepBani 1...600 MM MOKYTb BUTOTOBNIATUCA 3 KPOKAMMU
OEKiNbKOX PO3MipiB, 0gHaK He 6inblwe 6 mm (puc. 10.8). Bennki KpoKM HasiBHI TiZIbKKU y pi3elt giameTpom
1...68 mm. OKpim TOro, ANa KOXHOI pisi nepeabdbayeHa HU3Ka APiOHMUX KPOKIB, AKi NpU3HAYaloTb Npu
TOHKOCTIHHUX AEeTaNAX, 0OMeKEHi AOBXKUHI CKpyUYyBaHHA, ANA NiABULLEHHA MILLHOCTI i CamoranbMiBHUX
B/1TACTMBOCTEN B YMOBAX NOLITOBXOMNOAiIOHMX i BibpaLiiHMX HaBaHTaXKeHb, Y BUNaZKax, KOAU HeobxiaHo
OTPMMATK MaJi OCbOBI NepecyBaHHA NPW 3HAYHUX KyTax NOBOPOTY (HAaNPUKNAA, MiIKPOMETPUYHI NBUHTH
NpUcTpoiB). JOBXKMHA CKPYYYBaHHSA Y pi3eit i3 ApiOBHUM KPOKOM HEMOCTIMHA | NPAaKTUYHO KONMBAETLCA
Big 0,3 no 2d. FOCT 8724—81 micTUTb yCe BKa3iBKM LLLOA0 HAABHOCTI 1 nepeBarn MeTpPUYHMX pisel 3
pi3HMMM Kpokamu (Tabn. 10.1).
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Puc. 10.8. Ban 3 Hapi3aHOO METPUYHOO Pi33t0 i KPOKaMM Pi3HUX PO3MIpiB
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JiameTpu i KPOKM METPUYHUX pi3eit

Tabnnus 10.1

LiameTpu | KpoKu LiameTpun Kpoku P, mm

d,D,mm | P, Mmm d, D, mm

1-1 pag 2-n pag | 3-1 pag, BE/IUKI ApiGHi

2 1,5 1,25 1 0,75 |0,5

— — 11 (1,5) — — | = — 1 0,75 0,5
12 — — 1,75 — — |15 1,25 1 0,75 0,5
— 14 — 2 — — |15 1,25 1 0,75 0,5
— — 15 — — — |15 — (1)
16 — — 2 — — |15 — 1 0,75 0,5

Mo3HauyeHHA Hapi3HMX BIEAHaHb Ha KpeCNeHHAX

Mo3HavyeHHs pi3i NoKasye BUA, Pi3i, HOMiHaNbHWUI AiameTp, KPOK (AKLLO pi3b i3 APIBHUM KPOKOM),

HanpsAMOK pisi (AKWo BOHa niBa), nonsa gonyckis (Taba. 10.2).

YMOBHi NO3HAYeHHs pisel

Tabanya 10.2

Twun pisi i Homep
craHgapty (FTOCT abo
CT CEB)

YMOBHEe MNO3Ha4yeHHA

™mny

3a3Ha4yeHi Ha KpecneHHi
po3mipu

MpuKnagm nosHayYeHb
pisi

MeTpuryHa 3 KpynHum M 30BHiLLHIM giameTp, MM M10-6H; M36-7H;
Kpokom, TOCT 8724-81 M10LH-6H
(CT CEB 181—75)
MeTpuuHa 3 gpibHMM M 30BHiLWHIM giameTp i M64*2-7H
KpoKkom, NOCT 8724 — KPOK, MM
81 (CT CEB 181—75)
MeTpuyHa ana M 30BHiLLHINM giameTp, MM MO,6
AiameTpis meHwe 1 mm
(roanHHMKkoBa), FOCT
900—73
TpaneueiganbHa Tr 30BHiLWHIM giameTp i Tr36*6-6H,
0AHO3axigHa, KPOK, MM, i HOMep FOCT 24738-81
rOCT 24738—81 (CT roCTy
CEB 639—77)
YnopHa, NOCT 10177-82 S 30BHiLWHIM giameTp i S80*16-4H
(CT CEB 1181—79) KPOK, MM
TpybHa uMNiHAPUYHA], G YMOBHe No3Ha4vyeHHA G21/2-A
FOCT 6357—81 (CT CEB pO3Mipy pisi B groimax
1157—78)
KoHiyHa atoiimosa 3 K Mo3HayYeHHs po3mipy K3/4", TOCT 6111-52

KyTom npodointo 60°,
rocT 6111—52

pisi B glorimax i Homep
roCty

[onycKku i nocagku pisei

CucTema AonyckiB mae 3abe3neyyBaTy iK CKPYUYyBaHICTb, TaK i MiLHICTb Hapi3HOro 3'egHaHHA. 3

OEKiNbKOX Pi3HOBUAIB METPUYHMX pi3ei HalibinbLue 3aCTOCOBYETLCA i AIMNCHO € YHIBEPCANbHOO TifIbKM
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pi3b i3 3a30pamu. CucTemy AONYCKIB A8 NOCAA0K i3 3a30pOM Y METPUYHUX pi3eit 3araibHOro
NpU3Ha4YeHHs, AKi MatoTb KpoK 0,2...6 mm (npu aiameTtpax 1...600 mm), pernameHtye FOCT 16093 —81.

Pi3b MOBHICTIO BM3HAYaETbCA N'ATbMa MNapameTpamu: TPbOMa AiaMeTpaMM, KPOKOM i KyTOM Haxmay
60KOBMX CTOPiH. HopMYIOTbCA K NOMAMKM AOMYCKIB AnLe cepeaHi aiameTp i 4oAaTKoBO d y 30BHiLLIHIX

abo D1y BHyTpiWHix pisen.

FOCT 16093 —81 ycTaHOBOE A1 METPUYHUX pi3eit CTyNeHi TOYHOCTI 3...9, AKi AN HU3KK AiameTpis
npusHayvatoTb Anwe BMbipkoeo (Tabn. 10.3).
Tabnnus 10.3

CTyneHi TOYHOCTI AN MeTPUYHUX pisel

Bug, pisi LiameTp pisi CTyneHi TOYHOCTI
30BHiWHA D —4—6—8——
d2 3;4;5;6;7;8;9; 10*
BHYTpiWHA D2 — 4;5;6;7;8;9*% —
D1 —4,;5;6;7,8, — —

*TinbKu AnA pisen Ha geTanax i3 naacTmac.

Yci  BigXuneHHA i AONYCKU  BigAnivyloTb Big, HOMIHanbHOro Mpogind B HANPAMKY,
nepneHanKynapHomy oci pisi (puc. 10.9). Ha cxemax NpUAHATO 3a3HayaTWM MNOJIOBMHYATI BEIMUYMNHM,
NMoK/aZaloum Apyri NOJI0BUHM PO3TALLOBAHUMM HA AiaMEeTPasibHO NPOTUNEKHUX NPOodinax BUpoby.
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Puc. 10.9. 3'egHaHHA i3 3a30pom

LJONycKM METPUYHUX KPinUabHUX pi3eirt ycTaHoBneHi Huskot [OCTiB, y AKMX MNpPU3HAYEHi
AONYyCKU cepeaHboro giametpa 6onta Td2 i raku TD2. Lle cymapHi AONYCKW, WO MIiCTATb i Aonyck
B/JIaCHOro cepegHbOro AiameTpa, i KomneHcauii AONYCTMMUX BiAxuneHb KPOKy P i NonoBumHM KyTa
npoodinto (A0NycKkn KPOKy i NONOBUHKU KyTa Npodito oKpemo He nepeabayeHi).

Y cTaHgapTax npu3HauyeHi TaKoXK AOMNYCKWU 30BHIiWIHbOro AiameTtpa 6onta Td i BHYTpPilIHbOrO
AiameTpa rakm TD1. Jonycku BHYTPiWHbOro giameTpa 6onta d1 i 30BHiWHbOrO AiameTpa raku D He
npusHayvatoTbeA. Mpu HapisaHHI pisi NoTpibHe Aulie 3abesneyeHHA NpPaBUIbHOrMO KyTa npodinto a no
BCilh CTOPOHIi BUTKA ab0 3anaamHu 40 NOYaTKY 3aKPYrIeHHS AHA 3anaanHu.
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donyckn no cepegHbomy giametpy Td2 i TD2 € cymapHMMK, OCKINbKM OOHOYACHO 3
0OMEXKEHHAM BiAXW/IEHb CepegHboro AiameTpa MNpPW3HayeHi i o1a oOMeKeHHS B MeXKaxX LOBMUHM
CKPYYyBaHHA NOXMBOK pi3i MO KPOKY i KyTy Haxuay cTopiH npodinto. Y 3B'A3Ky 3 UMM y pi3elt po3pisHALOTbL
OiViCHUIA cepegHiit agiameTp (BUMipsHUMIA No maTepiany geTani) i npusegeHuin cepeaHin giametp (d2np,
D2np), AKWIA BPaxoBYE CYKYMHWUM BMJIMB HA CKPYYYBaHICTb YCiX Ha3BaHMX NMOXMOOK.

PosrnaHemo goK/MagHile MOHATTA WOoAO0 NpUBEAEHOro cepegHboro giametpy. Mpunyctmmo, €
nBa 60ONTU 3 LiIKOM OAHAKOBUMM AiNCHUMMK cepeaHimu aiameTpamu d2. Ix nerko BUMipATY HapisHUM
MIKPOMETPOM, METOLOM TPbOX APOTiB ab0 MO KOHTypax pi3i Ha iHCTPyMeHTa/sibHOMY Mikpockoni. Y
nepworo 60nTa NOXMBOK y KpoLi i B KyTi Haxuay cTopiH npodinto Hemae, a y Apyroro — €. Y1 ogHaKkoBo
BOHMW 3a TaKMX CaMe YMOB BKPYYyBaTUMYTbCA B OAHY i Ty camy raiky? Hi. 33 paxyHOK NOMWAOK y Kpouii i
nepekocis y pi3i gpyrmit 60AT BKpydyBaTMMeETbCA Fiplie, a TO 14 30BCiIM He BKPYTUTbCA, TO6TO
3/aBaTMMETbCS MPU CKPY4YyBaHHI MOBHilWe, HiK € Hacnpasai. Llelt nosipHuiA giameTp i HasMBatoTb
npueefeHnm cepegHim giameTpom d2np. Y rainoK noripweHHA CKpy4yBaHOCTI BiAnoBigae nosipHomy
3MEHLIEHHIO CepeiHbOro AiameTpa, AKUIM no3HadvatoTb AK D2np.

Yci ui gonyckn 3HaxoaAatb y Tabauusax FOCTiB BiaxmneHb: es i ei — BiAMNOBIAHO BEPXHbLOTO i
HUXHbOTO BiaxuaeHb 6onTa 11 ES i El — BEPXHbOIO i HUKHBbOTO BigXMNEHb raku.

PosrnaHemo IOCT 16093—81, saKkuit nepeabayae nocagky MeTPUUYHOI KpinuabHOI pi3i i3 3a30pom fAK
HannowwupeHiwy.
CTaHAapT YCTAaHOB/OE OCHOBHI BigXMNEeHHA AiameTpis pi3i 3 No3HaAYeHHAMMU: ansa 6onTis

—h, g, f,ed, anaratiok — H, G, E, F.

Mons gonyckiB AiameTpiB pi3i CTBOPIOIOTbLCA B KOMMJIEKCI 3i CTyNneHs TOYHOCTI (BENMYMHU O0MNYCKy) M
OCHOBHOTO BiAXM/IEHHSA, @ TOMY NO3HavaloTbcA nonepeay Undpoto (CTyniHb TOYHOCTI) | Ha Apyromy micli
— niTepoto (ocHOBHE BiaxmuneHHsa), Hanpuknag 6h; 8e; 7H (puc. 10.10).
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Puc. 10.10. NMona gonyckKis NocafoK i3 3a30pom
Mone ponycky pisi getani (6onta abo raMku) MO3HAYAETbCA YOTMPMA 3HaKamMM — Aas

cepeaHbOro Aiamertpa i Ans aiametpa BUCTYNy (30BHilIHbOro AiameTpa 6onTa abo BHYTPILIHLOrO
AiameTpa raku); cnovyaTKky NUWETbCA NO3HAYeHHA NoaA AOMYCKY cepeAHboro AiameTpa, a NoTim nose
[O0MNYyCKY AiaMeTpa BUCTynYy.

Hanpuknag, 6ont 6g7h — ue o3Hayaeg, Wo B Uboro 60ATa AONYCK cepeaHbOro giameTtpa 6-ro
CTYNEeHA TOYHOCTI M1 OCHOBHE BiAXWEHHSA g, @ AOMYCK 30BHILLHbOrO AiameTpa — 7-ro CTyneHs TOYHOCTI 1
OCHOBHe BiaxuneHHAa h. fAKWO no3Ha4YeHHA noAns [AOMNYyCKYy CcepeaHboro Aiametpa 36iraetbca 3
No3HAYeHHAM MOAA AO0MNYCKY AiamMeTpa BUCTYNYy, TO CTaBUTbCA oAHe (EAMHE) NO3HAYEHHS NOoAs AOMNYCKy

pisi, HaNpuKnag 6g.
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FOCT 16093—81 ycTaHOBAIOE TpPU TPYNU OOBXKWH CKPYYyBaHHA — HOPMabHI A0BXWHKU N,
BEe/IKI AOBXMHW L i mani gosxuHu S. [onyck pisi, AKWO Hemae 0coBAMBUX YKa3iBOK, HaNeXUTb A0
HOPMANbHOT JO0BKUHU CKpy4YyBaHHA N.

3a3HayeHi nona € obmerKyBanbHUM f060pom. 3a HAABHOCTI OCHOB AOMYCKAETLCA 3aCTOCOBYBATH
iX B iHWMKX cnonydeHHAX. Mona gonyckis 6g i 6H BuaineHi pamkoro Ana nepeBaXkHOro 3aCTocyBaHHA. Y
Hapi3HWX 3'€AHAHHAX PEKOMEHAYETLCA CNOAYYATM NONA AONYCKIB OAHOMO KNacy TOYHOCTI.

3acTOCOBYBaHICTb pPi3HMX MOCaAOK i3 3a30pOM, 3BMYAMHO, € pPi3HOW, OAHAK HakbinbLu
3aCTOCOBYBAHOK BBaXAETbCA NocaaKa 6g6H cepeaHboro Knacy TouHocTi (puc. 7.9, 7.10).

HomiHanbHMi1 npodinb METPUYHOI pisi BM3HAYAE BUXIiAHI PO3MipM 30BHILLIHLOrO, CEPEAHbOrO i
BHYTPILLHbOrO AiamMeTpiB pisi i TeOpeTUYHy BMCOTY BUTKA H, a TaKOXK BUCOTY BMTKa H1, oTpumaHy 3a
JINWKOM ABOX FMBWUH 3aKpyrneHHs 3anaguH. Lli po3mipn Bu3HavatoTb 3a Tabanuamm MOCT 9150—81
3a/1€KHO BifZ, BEIMUYNHU KPOKY P i HOMiHanbHoro giametpa d AaHOT AOBKUHM.

KOHTpOnbHI 3anuTaHHA Ta 3aBAaHHA
LLlo Ha3nBaEeTbCA HapPi3HUM 3'€eAHAHHAM?
Ha3BiTb OCHOBHI eKcrn/lyaTauiinHi BUMOMK A0 HapisHUX 3'€4HaHb.
AK KnacnoikytoTbCA pisi?
Ha3BiTb NnapameTpun npodinto pisi i ix NO3HaUYEHHSA.
LLlo Take HOMiIHaNbHWUI Npodinb pisi i Wo BiH BU3HAYAE?
Ha faKi napameTpu MeTpUYHOI pi3i NpM3HaYeHi AOMNYCKK, @ HA AKi Hi?
Onuwitb NoNA AONYCKiB AiaMeTpiB METPUYHOI pi3i. I3 4HOro BOHM CTBOPOOTLCA?

©® N Uk WM

AKi iCHYIOTb NOCaAKN METPUYHMX HAPI3HMX 3'€eAHaHb?

126



Nekuia Ne1l 3acobu BumiptoBaHHA pisei

1. Kanibpu gna umniHgpuuHux pisen.
2. 3acobu BumiptoBaHHA NnapameTpiBs pisi
3. |IHCTpymeHTanbHUiIA BUMiPIOBaZIbHUIA MIKPOCKON

Kanibpu ansa umniHapudHux piseii.

Kanibpn pna KOHTPOAO NPUAATHOCTI UMAIHAPUYHUX pPi3ed AiI0Tb AK KOMMAEKT MOPCTKUX
3acobiB, fKi BUKOHYIOTb KOHTPOb NPUAATHOCTI pisi. MepeBara ix y Tomy, Wo BOHW 3a6e3neyytoTb NoBHY
B3AEMO3aMiHHICTb pi3i CKpy4YyBaHUX AeTaneu.

Taki Kanibpyn NoAiNATLCA HA ABi OCHOBHI FPyNK: Kanibpu Aaa 30BHIWHBOI | BHYTPILWHbLOI pi3i. 3a
npuHuMnom nobyaoBu Le rpaHW4Hi Kanibpu, a oTKe, BOHM MOAINAITLCA Ha MPOXigHi | HenpoxiaHi,
KOEH 3 AKX KOHTPOJIIOE CBOIO FPAHMLIIO MONA AOMYCKY.

3a dopmoto NOBEPXHI BOHM NOAINAIOTLCA HAa Hapi3Hi Ta rnaaki. Y HapisHMX NpoxigHuX Kanibpis —
NoBHWIN NpPodiNb BUTKIB Pi3i, a y HApi3HUX HenpoxiaHUX — yKopoueHui (puc. 11.1). Pi3b i3 noBHMM
npoginem npoxigHoro Kanibpy Mae KOHTYp HOMiHanbHOro Npodinio i NapameTpun, BUKOHaHI 3 BUCOKOHD
TOYHICTIO.

Puc.11.1. HapisHi kani6pu

Ona nepeBipKM Hapi3HUX OTBOPIB 3aCTOCOBYHOTb MNPOXiAHI HapisHi npobku (MP i N-MNP),
KOHTPO/tOIOYI 30BHILWHIK | NpuBeaeHUA cepedHit AiameTp pisi, i HenpoxiaHi HapisHi npobku (HE),
KOHTPOJIIOIOYI BEPXHIO TPaHMULLI0 CepeaHboro giameTtpa pisi. 3a HeobOXigAHOCTI 3aCTOCOBYOTb FlafKi
NpoxiaHi i HenpoxigHi NPO6KM ANA KOHTPOHO BHYTPILIHLOrO AiaMeTpa Hapi3HOro oTBOPY.

Y pasi KOHTPO/IO Kanibpamm pi3b BBAXKAETLCA NPULATHOLO, AKLLO NPOXiAHUI Kanibp cKpydyeTbCA
3 4eTansio 3a BCIEID AOBXKMHOMW il Hapi3Kn 6e3 3ycuana, a HenpoxiaHUiA Kanibp CKpydyeTbca 3 AeTaNNt0
He Binblie HixK Ha ABi HUTKK (puc. 11.2).
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Puc.11.2. 3actocyBaHHA Kanibpis

OCHOBHMM TMMOM Hapi3HUX NPOBOK € NPOOKM 3i BCTaBKaMM, LLO MalOTb KOHYCHUIA XBOCTOBUK.
BoHu BurotoBasatoTbcA AnA pisi giametrpom Big 1 o 50 mm. MpobKKM 3 30BHILWHIM AiameTpoMm pi3i NoHag,
50 po 100 mm BMroTOBAAKOTb Y BUMIAAI HAacadoK, 3aKPiNAOBaHMX MBUHTAMM Ha KiHUAX NAACTMaCOBOI
py4yku (puc. 11.3).

eSS o 5 5 P P P P P P P S P P S PSS
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Puc. 11.3. FpaHnyHa npobka 3 Hacagkamu

MepeBipKy 30BHILWHIX pi3eit BMKOHYHOTb HaPiSHUMK KinbUAMW, BUFOTOBAEHUMMU p[As piseit
niametpom Big 1 go 100 mm. MpoxigHi KinbLA MatloTb pisb Ha BCil WMPWHI Kinbua (puc. 11.4). Ix
30BHIlLHA NOBEPXHA HaKouyeTbCA. HenpoxigHi Kinbus maloTb yKOpodeHy pisb (3anuwatoTh Anwe 2—3
BUTKM 3 YKOpo4YeHMM npodinem pisi). Ha umx Kinbuax pobnaTb BiAMITHY NPOTOYKY nocepeauHi
30BHILLHbOI UWMNIHAPMYHOT HaKaTaHOi NoBepXHi Kinbus (pnc.11.5).
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Puc. 11.4. HapisHi Kinbus:
a — HenpoxigHe Kinbue; 6 — npoxigHe Kinbue

STeTeaTs | TS
atatetelel i lnlell
WL S,

Puc. 11.5. Kinbuga HapisHi

3acobu BumiptoBaHHA NnapamerTpiB pisi
HapisHi wabnoHn [03BOAAIOTL BM3HAYMUTU KPOK METPUYHOI pi3i abo 4Mcno HUTOK Ha 1" AroMOBIN i
TpyOHil pisi. BoHM ABNAOTbL Habip WabaoHiB — naacTMH ToBwMHOW 0,5 mm i 3ybuamu, BignosiaHUmu

KPOKY pi3i, po3TalwoBaHux B 0bolimi (puc. 11.6).

Puc. 11.6. HapisHi wabnoHu
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Mig Yac KoHTpoAto WabnoHM NpUKAaZaloTbCs A0 BMMIiptOBAHOI pi3i, MOKKM 3ybui wabnoHa He
36ixaTbCa 3 pi33to. OCKINbKM Ha KOXHOMY WAabN0HI 3a3HAYaETbCA KPOK abo UMC/IO HUTOK, TO B TaKuit
cnocib 3a iXx MapKyBaHHAM BW3HAYa€ETbCA KPOK pi3i. 3a NMPOCBITOM MiXK 3ybamu MoOXKHa nepesBipuTh Ha
OKoO i KyT npodinto.

3acobu BUmiploBaHHA NapameTpiB pisi.

[Ona BMMIiptOBaHb CepeaHbOro AiamMeTpa pi3i KOPUCTYHOTbCA BM3HAYEHHAM, Y AKOMY CepegHim
AiaMmeTpom pi3i BBAXKAKOTb BiACTaHb MiXK MapanenbHMMKU CTOPOHAMM BUTKIB, PO3TALIOBAHUX MO Pi3Hi
60KuM oci pisi, i BUMipAHa NepneHaUKYNAPHO OcCi pisi.

MowmnpeHnm 3acobom BUMIPIOBaAHHA CcepeaHboro Aiamerpa pi3i B maliMHobyayBaHHI €
MiKpOMeTp 3i BCTaBKamu (/AOro 4acto HasMBaloTb HapisHW MikpomeTp, puc. 11.7). Uein mikpomeTp
BiApi3HAETbCA Big rnagkoro mikpomeTpa MK TuUm, WO B TOpUAX MOr0 MIKPOrBMHTA i N'SATKU BMKOHaHI
OTBOpPW, B AKi NOMILLAIOTbCA BCTABKW. [JO MiKpPOrBMHTA 3a3BMYald CTaBAATb KOHIYHY BCTABKy 1, a B N'ATKY
— NpM3MaATMYHy 2. KOAnM MIKPOMETP OXOMJIHOE BCTaBKaMW peasibHy Pi3b, KOHIYHA BCTaBKa BXOAMTb A0
3aMaguHK, a NPU3MaTMYHa BCTaBKa OXOMJ/IIOE BUTOK. Y LbOMYy MONOMKEHHI Bignik No wkanax crebna i
6apabaHa gae po3mip cepefHbOro AiameTpa BUMIiptoBaHOI aetani. MiKpomeTp 3i BCTaBKaMM Ma€ LiHY
noginku ¢ = 0,01 mm. [ianasoH BuMiptoBaHHA 25 MM, a rpaHumui BumiptoBaHHa 0—25; 25—50i 1. 4. oo
325—350 mm.

Puc. 11.7. MikpomeTp 3i BCTaBKaMM Npv BUMIPIOBAHHI cepeaHboro AiameTpa pisi bonTa:
1 — raika; 2 — npuaMaTU4YHa BCTaBKa; 3 — KOHiYHa BCTaBKa

MikpomeTp Big 0 40 25 MM yCcTaHOBAOETLCA Ha «O» ralikamu 3 pa3om i3 BCTaBKaMM, 3BeAEHUMM
40 ynopy, a MiKpoMeTpu ANA BMMIPIOBAHHA PO3MIpPIB NOHaA 25 MM YCTaHOB/IOKOTLCA HA HUMKHIO
rPaHMLI0 BUMIPIOBaHHA 33 NPUK/IALEHOI0 A0 KOXKHOIO MiKpOMETpa BCTAHOB/OBAIbHOKO Mipoto. BcTaBKM
ONA BUMIpIOBAHHA cepeaHbOro AiameTpa pisi NpUKNaAeHi A0 KOXHOro MiKkpomeTpa napamu: KOHIYHA i
npu3maTnyHa. Po3amip BUMipIOBasibHMX MOBEPXOHb KOXKHOI Napu 3a1eXUTb Bif, KPOKY pisi.
MoxnMbKa BUMipHOBaHHA MiKPOMETPOM 3i BCTaBKaMm cTaHOBUTL Big, 0,025 no 0,20 mm.
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BumiptoBaHHS cepeaHbOro AiameTpa pi3i 3 BUKOPUCTAHHAM ApPOTIB 3A4IMCHIOETLCA 3HAYHO
TOYHiLLe, Hi*K MiKpOMeTpoMm 3i BcTaBkamu (puc. 11.8).

Puc. 11.8. BumiptoBaHHA cepeaHbOro giameTpa pidi 3a 4OMNOMOTro TPbOX APOTIB

Posmip gpoTy [o6MpaeTbea Tak, Wob TBipHI APOTM AOTMKANUCA TBUHTOBOI MOBEPXHI Pi3i B 30Hi
B/1IACHe cepeaHboro Aiamerpa pisi d2. Haibinbwmnii giametp ApoTty gns METPUYHOI pisi gopisHoe dnp =
0,577 P. MepepaxyHoK 3 po3mipy M Ha po3mip cepeaHboro giameTpa d2 Ana METPUYHOI pi3i BUKOHYIOTb
3a dopmynoto d2 = M — 1,438 dnp (MmeToa, BUMIPIOBAHHSA € HEMPAMUM).

OpoTv [ana  BMMIPIOBAHHA CepeaHbOro  Aiametrpa pi3i  BUrOTOBAAE  iHCTPYMEHTasIbHA
NPOMMCNOBICTb, BUNYCKAKOUM iX KOMNAEeKTaMK 3 3 WT. HOMiHaNbHI po3mipun ApOTiB 3a1eXKaTb Bif, KPOKY i
ctaHosnATb Big 0,101 po 3,464 mm ana MeTPUYHOI pi3i. TpaHUYHI BigxMneHHA fgiameTpa APOTIB Big,
HOMiHanbHOro po3mipy 0,5 mkm. BigxuneHHa dopmm nepebyBatoTb y MeXKax AOMNYCKY PO3Mipy ApOTiB.
Oco611BO CyBOPO KOHTPOOETLCS OrPaHOBYBaHHA NOBEPXHi ApoTy (puc. 11.9).

Puc. 11.9. ipoTn oA BMMIiptOBaHHA cepeaHboro giametpa pisi

MoxnbKa BUMIpIOBaHHSA CEpeHbOro AiaMeTpa 3 BUKOPUCTAHHAM TPbOX APOTIB € HEBEINKOIO,
HanNpuKnag, Ha ropM3oHTaIbHOMY ONTUMETPI BOHA CTAHOBUTb 1,5—2 MKM.
CepepgHiit giameTp pisi Kanibpis-npoboK poboUMX i KOHTPONBLHUX BUMIPIOETLCA NULLIE 3@ OMNOMOTOH
TPbOX ApOTiB.
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IHCTpYMEHTaNbHUIA BUMiPIOBaNbHUIT MiKpOCKON
3acTocoBYHOTbCS ABi MOAENi IHCTPYMEHTaNbHUX MiKpocKoniB: manun (mogeni MMMW) i Bennkuii
(mopeni BMU). Obuasi moaeni nobynoBaHi 3a O4HIEID NPUHLMNOBOKO CXEMOIO i PI3HATLCA Hacamnepes,
rabapuTHUMM PO3MipamMu, rPaHULAMM BUMMIPIOBaHHA i Habopom npunaaas. Mikpockonu (puc. 11.10)
[03BOIAIOTb BUMIPATU BCi OCHOBHI efiemMeHTM npodinto 30BHIWHbOT pi3i y HapisHUX KanibpiB, mMiTUMKiB,
Hapi3HMX ¢pe3 Ta iHWMX IHCTPYMeHTIB 3 pi33to. LLnaxom BUMIptOBaAHHA B NPAMOKYTHMX abo MoAApHUX

KOOpAMHATax Ha MIKPOCKOMax TaKOXK MepeBipAloTb KOHTYp i po3mipu aeTanei i Kanibpis cknagHoi
dopmu, bacoHHiI pisui, pacoHHi ppesn, bopmoTBipHI geTani wramnis i npec-bopm, WwWabnoHM Towo.

&

Puc. 11.10. IHCTpyMeHTaNbHMI BUMIPIOBAIbHUIA MiKpOCKOM

Yci BUMiptoBaHHA Ha MiKPOCKOMi BUKOHYOTbCA 6@3KOHTAaKTHUM METOA0M.

IHcmpymeHnmanosHuli mikpockon (puc. 11.11) mae yaByHHY OCHOBY 1, Ha AKili Ha KY/IbKOBUX
HaNPAMHWX YCTAHOBAEHWUI CTiN 3, WO NepecyBaETbCA Y ABOX B3AEMHO NepneHaMKyNApHUX HAanpAMKaXx 3a
[0MNOMOTOK MIKPOMETPUYHUX TBUHTOBMX Nap 2, AKi MatoTb LiHy noainok 0,005 mm i rpaHuui
BMMiptoBaHHA 0—25 mm. paHuMLi BUMiptOBaHHA MOXKYTb OyTW 36inblUeHi B NO340BKHbOMY HanpsimKy
LWAAXOM YCTaHOBKM MiXK KiHLLEM MiKPOTrBMHTA | BUMIPHOBAZIbHUM YNOPOM Ha CTO/i MiKpOCKONa KiHUEeBOI
Mipu noTpibHoro po3smipy (4o 75 mm y manin mogeni i 150 mm y Benukin).

Puc. 11.11. IHCTpymeHTanbHMIA MiKpOCKON:
1 — yaByHHa OCHOBa; 2 — MIKPOMETPUYHI rBUHTOBI napu; 3 — cTin; 4 — o6'ektuB; 5 — TybyC; 6 —
BiANIKOBUI NPUCTPIN; 7 — 3MiHHA KyTOMipHa rosoBKa 3 OKyasapom; 8 — nNpuame; 9 — KpoHwTeiH; 10, 16
— MaxoBM4OoK; 11 — cTosK; 12 — reuHT; 13 — Bicb; 14 — ocBiTAtOBanbHUIN NpUCTPInN; 15 — Kinbue
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BepxHA 4acTMHa cTona MoXKe ByTW MoBepHyTa HABKONO BEPTMKANbHOI OCi 3 METOK TOYHOTO
CYMiLLEHHS NiHiT BUMiptOBaHHSA 3 HaNpPAMKOM MO340BXHbOro abo nonepeyHoro nepecyBaHHa ctona. Kyt
NMOBOPOTY CTOJIa BU3HAYAETbCSA MO HOHiycy 3 BennumHoto Bianiky 3'. [lna cnoctepiraHHA B MiKpocKon
KOHTYpYy AeTani nNpuM BUMIPIOBAHHI TIHbOBUM METOAOM Y LEHTPAsbHIM YacTMHi cTona 3 BCTaB/eHe
npegMmeTHe CK/o, sike 3abe3neyye MOMK/IMBICTb OCBITNEHHSA 3HM3Y. OcBiTAOBaNbHUIA NpUCTpi 14 mae
Nlamny, KoHgeHcop, ceiTnodinbTp i giapparmy, Aka peryntoeTbCa NOBOPOTOM Kisbua 15.

Ha KpoHwTelHi 9 ycTtaHoBneHU Tybyc 5. Pazom 3 KpoHWTeNHOM TybyCc MoXKe nepecyBaTuca
HanpAMHUMU cToAKa 11. 3a ONOMOro0 MaxoBWYKa 16 CTOAK MOXKe HaxunATUCA HaBkono oci 13 Ha
1+12,5° B 06bmnpgBa 60KM ana yctaHoBKKM Tybyca 5 nig KyTom, WO BiANOBIgA€E KyTy iAoMYy BUMIipIOBAHOI
pi3i. KyT Haxmny BM3HAYaETbCA 3a LUKANO MaxoBU4Ka 16. Bicb Haxmay cToAaKa CTpPoOro cymiuieHa 3 Bicclo
LeHTpIB, YCTaHOB/IIOBAHUX Ha CTONI MiKPOCKONa Npu KOHTPOI Tin obepTaHHA.

Ob6epTaHHAM MmaxoBMuKka 10 3AiMCHIOETbCA BepTUKaNbHE MNepecyBaHHA KpoHWTeWHa 9,
¢dikcoBaHe reMHTOM 12. 106 YHUKHYTU NafiHHA KPOHLWTEMHA i NOWKOoAKEeHHA 06'eKTUBA 4, KPOHLWTEMNH
YTPUMYETLCA NPYKUHHUM Fa/IbMOM.

Ha Tybyci 5 mikpockona 3Bepxy KpinuTbCA 3MiHHa KYTOMipHa ro/1oBKa 3 OKyaspom 7 i BignikoBum
npucTpoem 6 abo pesonbBepHa NpodisibHa OKyNsApHa rofoBKa. Mpunme 8 NpmMsHavYeHUn ANA KpinaeHHn
NPOoEeKLiMHOT HacagKu, 3a O0MOMOrol fKOI OTPMMYIOTb Ha eKpaHi 306parkeHHsa, sKe 3a3BuYalit
CNOCTEPIraETbCA OKOM B OKyANAp 7.

IHCTPYMEHTaNbHI  MIKPOCKOMW OCHALLYHOTLCA KOMMAEKTOM 3MiHHUX OKYJIAPHUX TOJIOBOK:
KyTomipHoi Ol'Y-21, npodinbHoi (peBonbBepHoi) ONP-23 i ronoBKo noagiliHoro 306paxeHHs Oly-22,
3aCTOCOBYBAHOI MOPIBHAHO PiAKO i NepeBaXkHO Mif, Yac KOHTPO/IIO BiACTaHEeM MiX LeHTpamun oTBOpiIB. Yci
OKY/NIAPHi rOI0BKM MatoTb AeCATUKpaATHe 36inbweHHa (puc. 11.12).

Puc. 11.12. 3miHHaA KyTOMipHa ro/I0BKa 3 OKYJIAPOM

KOHTpOnbHI 3anuTaHHA Ta 3aBAaHHA

1. Lo Take NOBHWUI i ykopoueHUi npodini pisi? AKMIA cKNag KOMNAEKTIB Kanibpis A1 KOHTPOtO
raiiku i 6onta?

2. Lo Take KOHTPOAbHI Kanibpu gna HapisHMX Kanibpis-cKnagiB KOMNAEKTIB 419 KOHTPOIO
NPOXigHMX i ANA HeNnpoxigHuX Kineub?

3. Lo Take KoMnneKcHWU | andepeHLiioBaHMN METOAN BUMIpIOBaAHHA Pi3i?
fKa BiAMIHHICTb MiKpoMeTpa 3i BCTaBKaMM BifZ rnafKoro mikpomertpa?

5. TloACHITb BUMiptOBaHHA cepeAHbOro AiameTpa pisi 3a 4ONOMOrok ApOoTiB (po3mip ApoTis,
nepesara Takoro BUMipIOBaHHS).
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JNekuia Ne12 LLinoHKOBI Ta WAiuboBsi 3'egHaHHA, IX NnapameTpu

1. UWnoHKoBI 3'egHaHHA.
2. UWniyboBi 3'eaHAHHA.

LLInoHKo8iI i Wniybosi 3'€OHAHHA NpU3HAYeHi 0719 OMPUMAHHSA PO3HIMHUX HepyXoMuXx i pyxomux
3'edHaHsb, AKi nepedarome KpymHi momeHmu. BoHu 003805t0ome 3a HeobxioHocmi 30ilicHroeamu
8i0HOCHe 0cbose nepecysaHHsA crnosay4dyysaHux 0emaretli, Hanpukaao, npu 68iMKHEHHI/BUMKHEHHI Mygm
abo 3ybyacmux Kosiic.

LLinoHKOBI 3'€eAHAHHA

LLInoHKo8I 3'€éDHAHHA BMKOHYIOTb 3a3BMYall NO OAHIN i3 NnepexigHMX NocafoK. IX 3acToCoBYIOTb Y
Ma/lIOHaBaHTAXKEHUX TUXOXiAHMX Nepenayax (KiHEMATUYHI Kona nojay BepcTaTiB), y KpynHorabapuTHUX
3'eAHaHHAX (WecTipHi-MaXxoBMKKM, LWKiBM KOBa/bCbKO-MPECOBUX MaLUWH), Yy BCiX BiANOBiAaNbHUX
HEePYXOMMX KOHIYHUX 3'€eAHaAHHAX (MaXxOBUKM OBUTYHIB BHYTPILUHbOTO 3rOpsAHHA, LEeHTpudyru Towo), B
OAMHUYHUX (B0CNiAHNX) eK3eMNAApaxX MaLLVH.

LLnoHKoBI 3'eAHaHHA MatlOTb NepeaaBaT 3a4aHUN KPYTHUI MOMEHT, iX 3aCTOCOBYIOTb TOAi, KoK
[0 TOYHOCTI LLeHTPYBaHHA 3'€AHYBaHMUX AEeTa/iel He BUCYBalOTb 0COB/IMBMX BUMOT.

Li 3'eaHaHHA NpoOCTi WOA0 BUKOHAHHA, KOMMAKTHI, 1erKo po36bupatoTbes i 36upatoTbea. Y Takomy
3'e/HaHHI YaCTUHA LWNOHKM BXOAMTb Y Na3 Basa, a YaCTMHa — B Na3 MaTo4YMHM Koneca (puc. 12.1).

4

1 5
Puc. 12.1. LLInoHKoBI 3'€egHaHHA:
1 — Ban; 2 — na3s Ha Bany; 3 — WNOHKA; 4 — nas Ha BTY/ILi; 5 — BTy/IKa

3a $oOpMOIO LINOHOK 3'€AHAHHSA NOAINAIOTL HAa NPU3MATUYHI, CETMEHTHI Ta KANHOBI (puc. 12.2).

Puc. 12.2. Tunu WNOHKOBMUX 3'€HaHb:
a — WwnoHKa npuamaTtnyHa FOCT 23360—78; 6 — wnoHKa cermeHTHa FOCT 24071—80; B — LUNOHKa
KanHosa NOCT 24068—90
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Halibinble nowmnpeHHs MatoTb NPU3IMaTUYHI WNOHKK (puc. 12.2 a), AKi, po3TallOBYOUYNCh BHU3Y
Bana, [lello BUCTYNatoTh i3 HbOTO i BXOAATb Y Na3, BUKOHaHWUI y BTy (MaTouuHi) aeTtani, 3'eaHyBaHOI 3
BasiomM. Mepenaya obepTaHHA Big Bana A0 BTY/IKM (abo HaBnaku) 34iMCHIOETbCA PobouMmMKM BOKOBMMMU
rPaHAMM WNOHKM. [Micna 360pKM LWNOHKOBOIO 3'€AHAHHA MiXK Ma30M BTY/IKM i BEPXHbOO FPAHHIO LIMOHKM
Mae 6yTn HeBeNNKKIA 3a30p.

MpaLue3aaTHICTb WNOHKOBUX 3'€AHAaHb BM3HAYAETbCA NEPEBaXKHO TOYHICTIO NMOCAAOK MO WUPUHI
WMNOHKM b. [HWIi po3mipu 3a4atoTb TaK, WOO BUKAKYUTU MOMK/IMBICTb 3aLLLEM/IEHHA LUNOHKU MO BUCOTI
abo 3aHAATO BeNMKe 3aHUMKEHHA MOBEPXOHb CTMKaHHA 6oKoBWMX cTopiH. Ha puc. 12.3 HasegeHo
napameTpu MNPU3MATUYHMX LWNOHOK. [NA LWNOHKOBMX Na3iB BTY/JIOK HA KPEeC/SEHHAX MNPOCTaBAALOTb
po3mip (d + t2) AK eAMHMIA 3pYYHUIA ANA KOHTPOIO; Ha BaJslax Kpalle 3a3HavyaTtv t1, npoTe JOnycKaeTbeA i
po3mip (d — t1). FpaHMYUHI BiAXMAEHHA PO3MipiB No rMBMHI Nasis HaBeaeHo B Taba. 12.1.
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Puc. 12.3. MapameTpu WNOHKOBOrO 3'€AHAHHSA

WniuboBi 3'€eAHaHHA AOCKOHaNiWi Bifg, WNOHKOBMX: NP OAHOMY i TOMY CaMOMYy ZiiaMeTpi BOHU
nepenarTb 3HAYHO BinbLIMA KPYTHU MOMEHT, 3abe3neyyoTb BUCOKUI CTYMiHb LEHTPYBAHHA AeTanen, y
HUX BiACYTHA 3HIMHa JeTanb (WnoHKa). Y macoBomy i cepiiHOMy BMPOBHMUTBAX BUTOTOB/EHHSA
WANiLbOBUX AeTaNel He CKASHILWe | He A0POXKYe LUNOHKOBUX, @ CKIAAAHHA 3pyYHille i Wweuawe.

LWniuboBe 3'€4HaHHA BTY/IKM 3 BaJIOM CTBOPIOETLCSA BMCTYNamu, AKi € Ha Basy, i 3anagmMHamu
Takoro camoro npodinto y BTy/Li abo maTounHi (puc. 12.4).

290

Puc. 12.4. CTBOpeHHA WilboBOro 3'eAHaHHSA
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LWniupoBi 3'eaHaHHA pisHATbCS 3a dopMoto Npodito WAILiB i NOTYXKHICTIO, NepeaaBaHoo
3'eIHAHHAM.

3a dopmoto npodinto po3pi3HAOTb NPAMOBIYHI, eBONbBEHTHI | TPMKYTHI WAILbOBI 3'€AHaHHS, a
ONA PO3Pi3HEHHA 33 NOTYXKHICTIO BCTAHOB/IEHI TPU cepii 3'egHaHb: Nerka, cepeaHaA i BaXKKa.

Y mawunHobyayBaHHI LWWMPOKO 3aCTOCOBYOTbCA 3ybyacTi 3'eaHaHHA NpaMobiyHoro npodinto.
3'eaHaHHA NPAMOBIYHOro NPodiNto xapaKTepusyroTbes Yucaom 3ybis Z, giameTtpamu d i D, WwmpmHowo
3y6a b (puc. 12.5).

Wiy

MMM

Z

D

Puc. 12.5. lWniuboBe 3'eaHaHHA NpamobiyHoro npogdinto

FOCT 1139—80 BCTAHOBAIOE TPU METOAMN LLEHTPYBAHHA CNOAYYyBaHUX BTY/IKM | Bana:
3a Kosiom giameTpa D (Halibinbl TexHoNoriYHe), 3a30p 3a giameTpom d (puc. 8.6, a).
3a Konom giameTpa d, 3a30p 3a giameTtpom D (puc. 8.6, 6).
3a po3mipom b (no 6oKkoBUx cTopoHax 3ybiB), 3a30pu 3a giametpamu d i D (puc. 12.6, B).

Marouuna .

NN

A MarounHa

Puc. 12.6. MeToan LLeHTPYyBaHHA WAiLbOBMX 3'€AHAHb:
a — UEeHTpYBaHHSA 3a 30BHilLHIM AiameTpom D; 6 — UeHTpyBaHHSA 3a BHYTPILLHIM giameTpom d; B —
LEHTPYBAHHA 33 po3mipom b

Bubip meTody UEHTPyBaHHA BM3HAYAETbCA EKCMAyaTauiiHMMW BUMOraMu i TEXHOMOTIYHUMM
dakTOopamu.
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MeToz LeHTpyBaHHA 3a 6OKOBMMM CTOpOHamM 3ybis b 3abe3neyye 4OCUTb TOYHI NOAA AOMNYCKIB i
nocagKu aunLe 3a po3mipom b. 3a HeLeHTpyBaslbHUMMK fiameTpamu 060B'A3KOBUI rapaHTOBAHMIA 3a30p.
Mpu UeHTPYyBaHHI 3a b, 0c06AMBO AKWO Ban TePMIYHO 06pPOBNAETLCA, HOKOBI NOBEPXHI WAL, WAidyOTh,
o6 TOYHO BUTPUMATH iX TOBLLMHY i MPAMOAIHIAHICTb.

e meToa LEHTPYBaHHS € HAMNPOCTILIMM i HageweBWUM. BiH NpU3HaYaeTbCA NPU HEBUCOKMX
BMMOrax A0 CNiBBICHOCTi CNoay4yBaHWUX AE€Tasiel, KoM OCHOBHA BMMOra MOJAraEe y HaAinHin nepeaaui
KPYTHOrO MOMEHTY | BIiACYTHOCTI yZapiB npu peBepci, Hanpuknag, Yy KapAaHHWUX 3'e€AHaHHAX
TPaAHCNOPTHUX, byAaiBeNbHMX Ta iHWKNX NOAIOHUX MaLLWH.

MeTogM ULEeHTPYyBaHHA 3a BHYTpiWHIM d i 30BHIWHIM aiameTpom D NpubBAN3HO PiIBHOLIHHI.
ObuaBa pernameHTylOTb TOYHICTb | BWA, CMOAYYEHHA 33 [BOMA €e/leMEHTAMMU: LLEHTPYBasibHUM
AiameTpom | OOKOBMMW CTOPOHamMM 3ybOiB. 33 HEUEHTPYBa/lbHUM AiameTpom 3abesnevyerbcs
rapaHToBaHWI 3a30p, LLLO BMKJIOYAE MOTO BNAUB Ha 36MPYBAHICTb LWAILbOBOIO 3'€AHAHHS.

EsoneseHmHi wniybosi 3'e0HaHHA. EBONbBEHTHUMM Ui 3'€AHAHHA Ha3MBalOTb TOMY, LLO BOHMU
MaloTb Npodinb 3yba Bana i Nasa BTY/IKN, OKPECAEHWNI eBoNbBEHTOlO (puc. 12.7).

Puc. 12.7. WniuboBe 3'eAHaHb €BOJIbBEHTHOrO Npodinto

Mpodinb eBONbBEHTHUX LWAILIB Ma€E BeNMKY OOKOBY MNOBEPXHIO CTMKaHHA. Take 3'€AHaHHA
MilHiWe, HiXK y 3'eAHaHb 3 NPAMOBIYHMM Npodinem, ocKiNbKM Mae binbluniA Nepepis B ocHOBI 3yba.

OCHOBHWMM € LieHTpYyBaHHA 3a BOKOBMMM CTOpPOHamu 3y6iB (puc. 12.8), npu aKomy, Ha BigMiHy
Big, NpAMOBIYHUX, AOCAraETbCA AOCUTb rapHa CcniBBIiCHICTbL AeTanei. Yepes mani po3mipu onopHUX
NJ0OWAA0K NepenbadvacTbea Le LeHTPYBaHHA 3a D.
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Cepeone

Puc. 12.8. EneMeHTM eBOJIbBEHTHOTO LWAiLbOBOro 3'€IHAHHA

Ha puc. 12.8 yKa3aHo e/leMeHTU eBOJIbBEHTHOTIO W/iLbOBOro 3'€AHaHHSA: HOMIHabHUM
(BuxigHwWiA) aiameTp D, ginvnbHa KosoBa ToBLMHA 3yba Bana s i LUMPKUHA 3anagmH BTYAKU € (HOMiHAaNbHO
s = e), giameTp ocHoBHoro Kona db, giameTp AinnnbHOro Kona d, 3cyB BUXiAHOrO KOHTYpPY Xm,
LIMNBHOTO KOJ1a KPOK p. CiBBiAHOLWEHHA MiX OKPEMUMM €N1EMEHTAMU € TAKUMU:

m = p/m;
p=2s=2e¢;
d=mz;
db = mz cos 30°;
Df = D;
Da=D-2m;
Df=D-2,2m,;
da=D-0,2m.
KOHTpOAbHi 3anuUTaHHA Ta 3aBAaHHA
1. AkiBigoMi TMNN WNOHKOBUX 3'€AHAHb?
2. HasBiTb NapameTpu NPU3IMATUYHUX LUMOHOK.
3. Hassitb napameTpun NPAMOBIYHUX LWNILBbOBUX 3'€QHAHD.
4. AKi BUAM LEeHTPYBaHHS 3aCTOCOBYHOTb Y MalIMHOOYAyBaHHI?
5. HasBiTb NapameTpun eBONbBEHTHOIO LWILbOBOrO 3'€AHAHHSA | BUAW LEeHTPYBAHHSA LUMX 3'€QHaHb.
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Nekuia Ne13 [lonycku, nocagKu, BUMiptoBasAbHUMA iIHCTPYMEHT i NPUAaAKn, KOHTPOJIb LUNOHKOBMX i

WANiLboBUX 3'€QHaHb

1. [onycKn, NocaaKu i KOHTPOJb LUNOHKOBUX 3'€QHaHb
2. [lonycKu, nocagKu i KOHTPOb WAiLbOBUX 3'€QHAHDb
3. EBO/bBEHTHI WAiLbOBI 3'€QHAHHA.

JonycKku, NnocagKu i KOHTPOb LUNOHKOBUX 3'€QHaHb

CucteMy f0NyCKiB i NOCaA0K WNOHKOBUX 3'€4HAHb PO3FNAHEMO HA NPUKNaLi 3'eaHaHb 3
NPU3IMaTUYHMMM LWINOHKaMMU, AKi HabyanM HaMbBINbLWIOro NOWMpPEHHS.

LLinoHKoBe 3'eaHaHHsA 33 po3mipom b nobyaoBaHO 3a cMCTEMOIO BaJla: WNOHKA Ma€ Ana BCixX
nocafiok ogHakoBe nose gonycky h9, a pisHi nocagKkn oTPUMYEMO 3a PaxyHOK Pi3HWX NOAIB AONYCKiB
LLIMPUHK KaHaBoK (nasis). CTaHAapTammM BCTaHOB/IEHO, LLLO NOCAKM LLMOHKOBMX 3'€iHaHb 3a po3mipom b
NOAINIEHI HA TPU FPYNW: WiNbHi, HOPManbHI i BiNbHI. Li nocagKkm cTBOPIOKOTLCA NONAAMMU AOMNYCKIB LWMPUHU
KaHaBokK P9, Js9, N9, D9, D10 i H9 (pwuc. 13.1). Yci ui nons gonyckis B3aTi 3 FOCT 25347 —82.

Binbne | Hopwmanbne Hlinvne
+60
7
0 [PIO
1 R -
d //‘
0 J9
5d ] 12 =
B N s B )
L P9 1 | P9
-30 B A
T|= IHona donyckie 42 -42
T

I:l HA MOGLYUHY WHOHKU

(/7] Ha wupuny nasa emyaKu
m HA WUPUHY hasza eand

Puc. 13.9. MNona ponyckis LWNOHKOBMX 3'€AHaHb

F3

LLlinbHi 3'€OHAHHA OTPUMYIOTb NOCAAKOM A3 [AN1A KaHaBKM Bana 3i WNOHKOIO i 414 KaHABKM BTY/KM 3i

LLUNOHKO1O.

7.9 9

HOpMOﬂbHi.?'GdHGHHFI OTPMMYHKOTb NOCaAKOKO 3 ANnA KaHaBKU BTYJ/IKK 3i LUNOHKOIO i NOCaAKOo 3
ONA KaHAaBKM Bana 3i LUNOHKOO.

o A5

BinbHi 3'€0HAHHA OTPUMYIOTb MOCALKO0 A3 ONA KAHABKM BTY/IKM 3i LUMNOHKOLO | NOCaAKO 43 ana
KaHaBKM Bana 3i LWMNOHKOH0.
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BucoTa wnoHKM h BUroToBnaetbea 3 nonem aonycky hll. CnonydysaHi 3 Heto rMMBUHU KaHaBOK
(nasis) gns Bana (po3mip t1) i Ana BTyAKKM (po3mip t2) BUroTOBAAKOTBCA 3 nonem Aonycky H1l. Lle
H11

03Hayae, WO MNOCafKM 3a UMMKU po3mipamu ByayTb A1l , WO MPaKTUYHO AAE MMOBIPHICTb J0CUTbL
BE/IMKOro 3a30py.

OKpim NoCcagoK 3a LWMPUMHOK KaHaBOK i TOBLMHOK LWMOHKM b Bax/iMBO i npaBuiibHe
po3TallyBaHHA KaHABOK (nasiB) Ha Bany i y BTyAKax. TyT NPU3HaA4aloTbCA TaKi HOPMM: [OMYCKM
CMMETPMYHOCTI OCi KaHaBOK (nasiB) BigHOCHO OCi Bana i BigHOCHO OTBOPY BTY/IKM i AOMNYCK NapanesibHOCTi
NJOLMHM OCi KaHaBKK A0 oci Bana abo oci oTBopy.

EnemeHTM CTaHAAPTU30BAHUX LUMOHKOBMX 3'€AHAHb KOHTPOIOKOTbL FPaHUYHMMKM Kanibpamu: 3a
WKpKHoto nasiB — nnactmuHamu MNP i HE (puc. 13.2), 3a rnbuHoto nasis B 0TBOpax — cnewia/ibHUmM
npobKamu 3i CTyniHYaTOO LWIMOHKO, Ha Basax — CTyniHYaTOO NJIACTMHOMO-BMCOTKOM (po3mip t1) abo
ckobamu NP i HE 360Ky Topusa (po3mip d — t1). Ons KOHTPOAO CyMapHOT NOXMBKKU Yyepes BiaXmMNeHHs
nasis Bif, CMMETPUYHOCTI, NMPAMOAIHIMHOCTI abo 3a4aHOro HaNPAMKY B34OBX TBIPHOI NMPOEKTYIOTh i
BMUFOTOBAAIOTL ChelianbHi Kanibpu: gns Banis — y BUIMAAI HaKNagHOT NPU3IMM 3 KOHTPOJIbHUM
CTPUXKHEM BU3HAYEHOI TOBLWMHW, ANA BTYJIOK — Yy BUMAAAI NpoboK 3i WNOHKOW. Buau, KOHCTpyKLi i
po3Mipu KanibpiB 4nA WNOHKOBUX 3'€gHaHb pernameHTytoTb FOCT 24109—80 ... TOCT 24121-80.

Puc. 13.2. KOHTpO/b WINOHKOBOrO nasa

140



Puc. 13.3. MpaHUYHi Kanibpu AnA KOHTPOIO LNOHKOBOIO Nasa

90°+ 10"
2

Puc. 13.4. LLabaoHN ans KOHTPOO LWNOHKOBUX MasiB:
a — oTBopiB; 6 — Banis

MpuKnaz yMOBHOIO NO3HAYEHHA LUNOHKOBOTO 3'€AHaHHA Ha KpecneHHi: TOCT 23360—78.

YUTaAETbCA TaK: LWWNOHKOBE NMPU3MaTUYHE HOPMaJibHe 3'€AHaHHﬂ,‘ nocaaKu 3a pO3MipOM b — nas Ha Bany

N9 7,9

3i wnomkoto #¢  inas Y BTY/ILi 3i LWWNOHKOO n3 ; HOMIHANbHI PO3MipK LUNOHKMK 18> 11100 .

[onycku, nocagKu i KOHTPO/b WAiLbOBUX 3'€A4HAHDb
MpamobivHi wniybosi 3'eOHaHHA. KOHTYp NpAMO6IYHOro WAiLbOBOro 3'€4HaHHA Ma€ TP OCHOBHI
napameTpun Basa i BTY/IKU: 30BHIiLWHIN giameTp D, BHyTpiWwHi giameTp d i po3mip b — ToBWMHY Wwhiuis
BaJsla abo WWMPUMHY KaHABOK BTY/KW. MMpsamobiyHi wWAiLboBi 3'€eAHAHHA NOAINAIOTbCA Ha TpWU BUOM
LEHTPYBAHHA Bana y BTyAL,:
— 3'e4HaHHA 3 LEHTPYBaHHAM 3a BHYTpiLWHIm giameTpom d (puc. 13.5, 6);
— 3'€4HaHHA 3 LEeHTPYBaHHAM 3a 30BHilHIM giameTpom D (puc. 13.5, a);
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— 3'elHaHHA 3 LeHTPYBaHHAM 32 6OKOBUMM CTOpOoHamu 3ybis b (puc. 13.5, B).

Puc. 13.5. LleHTpyBaHHA NpAMOBIYHUX WAiLbOBUX 3'€QHAHD:
a — 3a 30BHilWHIm giameTpom; 6 — 3a BHYTpPiLWIHIM AiameTpom; B — 3a 60KOBMMUK NOBEPXHAMM 3y6iB

donyckn i nocagku npAmMobiYHUX WNiLboBMX 3'€AHaHb ycTaHoBATbca FOCT 1139—80.
MoTpibHM xapaKTep CMo/y4yBaHHA 3'€eAHYBaHMX [AeTafell [OCAraeTbCA NpM3HAYeHHAM Ans  ix
BUTOTOBJ/IEHHA BiANOBIAHMX MOANIB AOMNYCKIB LEHTPYBANbHUX NapameTpiB. TOYHICTb BUFOTOBAEHHA LMX
napameTpiB 3a3BMYan nepebyBae A1a BaniB y MexKax Big, 5-ro ao 10-ro KBaniteTy, a Ana BTYN0K — Big 6-
ro go 10-ro KeaniteTy. [lonycku Ha po3mip b nogineni Ha agi rpynu: 3'eAHaHHA NiABULLEHOT TOYHOCTI 3
ponyckamum JT6, JT7 i JT8 i 3'eAHaHHA HOPMa/IbHOT TOYHOCTI 3 gonyckamu JT9 i JT10.

Yci nonsa gonyckis napametpis BubpaHi i3 TOCT 25347—82, ans Banis yctaHosneHi 20 nonis, a ana
BTYJIOK — 8. I3 unx noniB nepeBaxkKHMMM BBaAXKatoTbCA 4714 BaNiB Nonda g6, js6, js7, e8 i f8, a ana BTynok —
nona H7, F8, D9 i F10. Y BunaaKy, AKWO AKMNCb NapameTp BUABASAETbCA He LEHTPYyBa/ibHUM, MOro
BUTOTOB/IAKOTb Y MeXax NoJiB Aonyckis: gna aiametrpa D Bana — all, a gna D stynkm — H11; ana
AiameTpa d Bana — 6e3 npusHayeHHA noaa gonycky, a aaa d sTyikn — H11. Po3mip b npu 6yab-akomy
BUAI LLEHTPYBAHHA OTPUMYE neBHY nocagKy. OKpiMm LbOro, Ha Kpec/ieHHi OroBoptoeTbca 0cobamnBa
BMMOra, Lo BOKOBI CTOPOHM KOXKHOMo 3yba matoTb 6yTM NapanesibHi oci cumeTpii 3yba.

[0 yMOBHMX NO3Ha4YeHb AOMYCKIB i NOCaAO0K LWAiLbOBUX NPAMOBIYHUX 3'€QHAHb HA KPECNEeHHAX
BXOAATb: /NiTepa, WO NO3HA4Ya€ UEHTPYyBasibHY MOBEPXHIO; KiNbKicTb 3y6iB y 3'€QHaHHi; HOMIHANbHI
po3Mipu napameTpiB 3'€gHAHHA | NOocagKM KoKHOro napameTpa. FOCT 1139—80 f03B0AIAE He YKA3yBaTH
B NO3HAYEHHAX AONYCKWN HE LEHTPYBa/IbHUX AiaMeTpiB.

MpuKNaay No3HaYeHHs WiLbOBOro NPAMOBIYHOroO 3'€AHAHHA Ha KPEeCNEHHi:

D—8><42><48ﬁ8E
ANA 3'€AHaHHA: BT ed
A BTynKM:D—SxdlExdlSHBxBFS .
78 Bana: D—8x42><48ﬁz?><8e?8_

YutaeTtbca Tak: AnAa 3'eAHaHHA — WAiLboBe NpAmMobivHe 3'egHaHHA, LEeHTPYBaHHA 3a D, 3 napameTpamu

poagl® LB

b =8 mm; d =42 mm, D = 48 mm. Mocagka 3a il ,ano 28 ;
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ONs BTYNKM — WAiLboBa NpsimobivyHa BTY/IKa, LeHTpoBaHa 3a D, 3 napameTpamu i nonsmum gonyckis b =
8F8, d — He ueHTpyeTbCa, D = 48HS;

ON5 Bana — WAiLbOBUIM NpAMOBIYHMIA Ban, LLEHTPOBaHWUI 3a D, 3 napameTpamu i nonsmum gonyckie b =
8e8, d — He ueHTpyeTbes, D = 48h7.

[na 3abe3neyeHHn B3a€EMO3aMiHHOCTI LWJTiILOBUX BaniB i BTY/IOK IX NepeBipAtoTb KOMMIEKCHUMU
NPOXiAHMMMU LWNILbOBUMW Kanibpamu: WAiLboBMIA Ban — Kinbuem (puc. 13.6, a), oTBip — npobKoto (puc.
13.6, 6). [JonyckKM Ha eNemMeHTM KOMMAEKCHUX Kanibpis Ana wWAiuboBUX NPAMOBIYHUX 3'€eaHaHb
nepeabaderi CT CEB 355—76. MoenemeHTHMI KOoHTpoab 3a D, d i b 3aiicHi00TE HenpoxigHMmu
Kanibpamn abo BMMIiptOBaNbHMMM MNPUCTPOAMU. Y CRipHUX BUNAAKaX KOHTPO/b i3 3aCTOCYBaHHAM
KOMMNIEKCHOTO Kanibpy € BUpilanbHUM.

a

Puc. 13.6. WniuboBi Kanibpu:

a — Kinbue; 6 — npobka

EBONbBEHTHI WAiLbOBI 3'€gqHaHHA
3a 30BHiLLHIM i BHYTPIWHIM giameTpam WAiLbOBUX AeTanei 3 eBo/IbBEHTHUM npodinem 3yba
nonA AONycKis i nocagku BignosiaHo no NOCT 6033—80 3agatotb 3a FOCT 25347—82. Ha wnpuHy
3anafuH i ToBWMHY 3yba Bana ycTaHOBAEHI cneLianbHi NoAsA AoNycKis, No3HayvyBaHi (a1a BigpisHeHHn
Bif, 3BMYAMHMX NOAIB AONYCKIB A1 rNaAKMUX 3'€AHaHb) CMOYATKY YMCIOM, LLLO NOKA3YeE CTyMNiHb TOYHOCTI, a
NOTiM NiTePO0 OCHOBHOTO BiAXUIEHHSA.

MpuMmiTKa*: Nons AONYCKiB NepeBakHi 4NA PyXOMmX 3'€aHaHb.

MonAa fonycKiB Ha PO3Mip MixK BOKOBMMM NOBEPXHAMM 3anaamH BTy KK i 3y6iB Basa 3agaHi
TpbOMa BigxuaeHHamu (puc. 13.7):
ES i es — BepxHi BiAXMNeHHA, AKi BU3HAUYaOTb BEPXHIO rPaHULI0 NOBHOTO (cymapHoro) gonycky T;
Ele i eie — BigXMNEHHA, AKi BU3HAYAIOTb HUMKHIO FPaHMLLIO Tiei YacTUHM Te abo Ts 3ara/ibHOro AOMNYyCKy,
LLLO MPU3HaYeHa gNA BigxnaeHb BlaCHE PO3Mipy;
El i ei — HW)KHI BigXMNEHHA CyMapHOTo AOMYCKY.
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Ha KpecneHHAX AeTanelt 3a3Ha4aloTb ANLLE FPAHUYHI BiaXMNeHHA nonsa gonycky Te (Ts), @ HUXKHE
CyMapHe BiAXWMNEeHHA BMKOPUCTOBYIOTb AK MOYATOK BigNiKy BiAXuaeHb NpU MNPOEKTYBaHHI poboyoi
YaCTUHN KOMIMIEKCHUX Kanibpi..

Ha npasii 4actuHi puc. 13.15 npointoctpoBaHO BigHOCHE pPO3TallyBaHHA YCTAHOBEHMUX
CTAaHAAPTOM OCHOBHMX BigXuaeHb AeTanel i BigHOCHe po3TallyBaHHA AONYCKiB po3mipy (cBiTai nons), i
Jonyckis ¢opmu i posTalyBaHHA (3aWTpuxoBaHi nons). Mo WKpKHI 3anaguHK BTYAKU nepenbdaveHo
oAHe BiaxuneHHs H.

Ilone gonmycky IMPHHEM 3aNaIHHH € BTYIKH

Te=Ts

0 Ocuosne (cymapHhe)
BiIXHIIEHHS

Il %
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0 = 0
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ITone gonycKy TOBIMHY 3y0a s Baia

Puc. 13.7. Nons ponyckis eBO/IbBEHTHOrO LWAILbOBOrO 3'€4HAHHA

YMOBHe MNO3HA4YeHHA €BOJIbBEHTHUX LWANILbOBMX 3'€QHAHb MICTUTb 3HAYEHHS HOMIHANbHOIO
AiameTpa 3'egHaHHA D, moayna m, No3HayeHHs NOCafKu 3'eAHaHHA (NoiB AOMYCKiB Bana i BTYNKM), AKi
CTaBAATb NiCAA PO3MIPiB LEHTPYBaAJIbHUX €1IEMEHTIB, | B KiHLi — HOMep CTaHAapTY.

Hanpuknaga;
50x2x FOCT 6033—80 — ymoBHe No3Ha4yeHHs 3'egHaHHA D = 50 Mmm, m = 2 MM 3 LLEHTPYBaHHAM MO
6iuHMX cTOpoHax 3ybiB i NocagKoto ;

50x2x9H NOCT 60330—80 — Te came, ANA BTY/KHU;

50x2x9g NOCT 6033—80 — Te came, 4NA Bana;

50x2xIOCT 6033—80 — ymoBHe No3Ha4yeHHs 3'egHaHHA TUX CAaMUX PO3MIPiB 3 LLEHTPYBaAHHAM MO
30BHIiWHbOMY giameTpy i nocaakoto 3a NOCT 25347 —82;

i50x2x FOCT 6033—80 — Te came, Npu LLEeHTPYBaHHI N0 BHYTPILWHbOMY AiameTpy.

Mpw ueHTpyBaHHI 3'ea4HaHHA No giameTpy D abo d nona Aonyckis No WWPKHI 3aNagnHU BTYKM | TOBLMHI
3yba Bana obymosneHi B FOCT 6033—80 i B yMOBHOMY MO3HA4YeHHi He 3a3Ha4atoTbCeA.

KOHTpO/sb eneMeHTiB eBOJIbBEHTHUX LWL, MOXKe 3AilcHioBaTUCA 3acobamu, nependayveHMmMU
Ana 3ybyactux Kosic. TOBLWUWHY OKpeMux 3y6iB BaniB i LUIMPUHY OKpEeMMX 3anagMH OTBOPY NepeBipAaoTb
onocepeaKoBaHO 3a AOMNOMOrol poaukis (puc. 13.8). Bumipsswim posmip M abo MA, nopisHiolOTb
Moro 3 Tab/AMYHUMWM 3HAYEHHAMWM MPU HOMIHAZIbHUX PO3Mipax 30BHIWHLOrO AiameTpa 3'€eAHaHHA i

BM3HAYaloTb BiAXWUNEHHA MO TOBWMUHI 3yba abo WMPKUHI 3anaanHu.
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Puc. 13.8. Cxema KOHTPOO €BONBbBEHTHUX LWL, 38 AOMNOMOTIOK0 POJIUKIB:
a — 30BHILWHIX Wiy, 6 — BHYTPILWHIX Wiy,

[Ona KOHTPONO CYMapHUX BiAxWaeHb No TOBLMHI BCix 3y6iB BaniB i WUMPKUHI 3anagMHM OTBOPIB
3aCTOCOBYIOTb KOMMEKCHI MpoXigHi wWwniyboBi Kanibpu — Kinbus i npobku (puc. 13.9). CymapHi
BiAXWM/IEHHA CKNaAaloTbCA 3 AiCHUX BiAXMAEHb MO TOBLMHI 3y6iB i LUIMPUHI 3anaanHK | NOXMBOK npodinto
i po3TawyBaHHA 3y6iB. [nA KOHTPO/IO NMLIEe 30BHIWHbOIO AiameTpa Bana abo auwe BHYTPILWHbOrO
AiameTpa OTBOPY BMKOPUCTOBYIOTb YHiBEpCanbHi BUMiptoBasibHi 3acobu abo rpaHuYHI Kanibpu-ckobwm i
npo6ku (puc. 13.10). MpaHUYHI Kanibpm MoXKHa 3aCTOCOBYBATU i ANA NepeBipKM TOBLUMHU 3y6iB i LUMPUHK

3anagmMH 3aMiCTb KOHTPOJIIO iX 32 4OMOMOIOH POJIMKIB.

Puc. 13.10. TpaHU4YHMIA Kanibp-npobKa AN KOHTPOIO BHYTPILWHBLOrO AiameTpa oTBOpY AeTani
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KOHTpOAbHI 3anuTaHHA Ta 3aBAaHHA
AKi Bam BiJOMi TUNM LUMNOHKOBUX 3'€HAHb?
AKi BW 3HaETE rpynu nocagok WNOHKOBUX 3'€AHaHb?
YMOBHi NO3HaAYeHHA NOCAA0K LNOHKOBMX 3'€AHAHb Ha KPECAEHHAX.
Ha3BiTb napameTpu NpsamobiyHMX WAiLbOBUX 3'€AHaHb. AKi BUAM LEeHTPYBaHHA AeTanemn
3aCTOCOBYIOTb Y MalWMHOOYAYBaHHI?
Ha3BiTb NoNs A0NYCKiB NEepPeBa*KHOro 3aCTOCYBaHHA A5 NPAMOOLIYHMUX WANiILbOBUX BaNiB i BTY/IOK.
Ha3BiTb NapameTpn eBO/IbBEHTHOTO LW/IiLLbOBOrO 3'€AHAHHA | BUAM LLEHTPYBaAHHA UMX 3'€aHaHb.
AKi Kanibpwm 3aCTOCOBYIOTb AJ17 KOHTPOJIIO LUNOHKOBMX i WAILbOBUX 3'€AHAHB?
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Nekuia Ne14 onycku Ta 3acobu BUMiploBaHHA 3y6uyacTux Kosic i nepegay

1. OcHoBHi enemeHTU 3ybuyacTux KoJic i nepegay. EkcnayarauiitHi Bumoru go 3y6uyactux
nepepay

2. Jonycku 3ybuyactux nepeaay

3. Moxu6Ku Ta 3acobu BUMiptoBaHHA 3y64acTUx Konic

Y nepeBaKHiit 6inblIOCTI MalWWH WMPOKO 3aCTOCOBYIOTbLCA 3ybyacTi nepeaadi, AKi noginaTbCs Ha
UMNIHAPWYHI 3 NapanesibHO PO3TalOBaHMMM OCAMM, KOHIYHI 3 0CAMM, LLLO NepeTuHatoTbes (puc. 14.1).

Puc. 14.1. 3ybyacTi nepegadi:

a — 3 UMNIHAPUYHUMM 3yBYacCTUMM KolecaMm 3 30BHILWHIM 3a4enieHHsAM 3y6iB; 6 — 3 uMAiHAPUYHUMU
3ybyacTMMM Konecamm 3 BHYTPILWHIM 3a4enneHHAM 3y6iB; B — 3 KOHIYHMMM 3yBYacTMMm Konecamm

3a posTawyBaHHAM 3ybiB 3ybyacTi Koneca noginATbcs Ha NpAMo3ybi, Koco3ybi, WeBpPOHHI. 3a
npodinem 3yb6ie — Ha €BONIbBEHTHI, UMKIOiAaNbHI, 32 Ayramu Koaa ToLLO.

Hali6inblworo nowmpeHHs Habyaun 3ybyacTi 3a4enneHHn 3 eBo/IbBEHTHUM npodinem 3yba. Kpusa
NiHisa, wo cTBoptoe npodinb 3yba, Ha3MBAETbCA €BOJIbBEHTOI i CTBOPIOETbCA NpM O6KaTyBaHHI 6e3
KOB3aHHA NpAMOI NiHii no Kony 3 giameTtpom D (puc. 14.2).

Puc. 14.2. EBonbBeHTa:

a — npodini 3y6iB Kosic i 3y6opi3HMIA IHCTPYMEHT, BUKOHAHI NO eBO/IbBEHTI; 6 — CTBOPEHHSA €BO/IbBEHTU
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BinbwicTb 3ybuyacTnx nepesay MalluH i MeXaHi3MiB 3a/1eXKHO Bif, NPU3HAYEHHA MOXKHA NOAINNTU
Ha TaKi rpynu.

Bionikosi nepedayi 8xo0sme 00 CKAAOY MOYHUX KIHEMAMUYHUX Kifl 8UMIPIOBAAbHUX MpUucmpois
(200UHHUKU, [HOUKaMoOpPU 200UHHUKOBO20 mMuUMy, BaM(ibHO-3yb4Yacmi B8UMIpPOB8AabHI 20/08KU),
Ai4UNbHO-PO38'A3Y8ANLHUX MEXAHI3MI8, 8I0CMeX(y8asibHUX cucmem, OinuabHUX MexaHiamis npucmpois,
gepcmamis mow,o.

3a3BMYall 3a3HaYeHi nepeaadi NpPauUoTb NPU MaAUX HaBaHTAXKEHHAX i HU3bKUX LUBUAKOCTAX.
OcHoBHa eKcnayaTauiiHa BMMOra — BMCOKAa TOYHICTb i Y3roAKeHIiCTb KyTiB NOBOPOTY BEAEHOrO i
BeAy4oro KoJjic, TobTo BUCOKA KiHEMATUYHa TOYHICTb. HaliyacTiwe Le HeBenuMKi 3ybyacTi Koneca manoro
MOZYNA 3 HE3HAYHOI A0BXKMHOO 3yba.

LLlsudkicHi nepedayi 8x00amb 00 CKAAOY KiHEMAMUYHUX Kin pi3HUX KOpobOK mnepedady,
pedykmopie mypbiH, 08u2yHie moujo.

MpautooTh MPU BUCOKMX WBMAKOCTAX (40 120 m/c) i AOCUTb BEANKUX NOTYXKHOCTAX. 3@ LMX YMOB
OCHOBHOI BMMOrOIO A0 3yb4yacToi nepegadi € nnaBHiCTb poboTH, TOO6TO 6e3WyMHICTb i BiACYyTHICTb
BibpaLin. besyMoBHO, BaXK/IMBOIO € TAKOXK MOBHOTA KOHTaKTy 3y6iB. [0/I0BHUM YMHOM, Le nepegadi i3
3ybyacTMmm Kosiecamum cepeaHix po3mipis.

Cunosi nepeday4i npauyrome y 1epedasasbHUX MEXAHI3MAX  8AHMAMONIOUOMHUX,
3emnepuliHux, bydigenbHuUx i O0OPOHHIX MAWUH, KOHBEEPIB, eCKAamopie, MexaHiyHUX 8as1bUie mouw,o.

BoHW nepepatoTb 3HAYHI 3yCMANA NpPU HEBUCOKMX WBMAKOCTAX. OCHOBHA BMMOra — MOBHOTA
KOHTaKTy 3y6iB, 0c06/MBO MO A0BXKWHI 3yba. 3a3BUYall Le KoJsieca BE/IMKOTO MoAy/iA, YacTo 3 BE/IMKO
[OOBMUMHO0 3y6a.

Okpemy rpyny CTBOPIOIOTb repedayvi 30207bHO20 MPU3HAYEHHA, [0 SAKUX He BMCYBAOTb
NigBULLEHI eKcnyaTauinHi BUMOIM 3a XKOAHUM i3 TPbOX PO3MIAHYTUX HANPAMKIB.

Onsa pernameHTauii TOYHOCTI OKpeMux BUAIB 3ybyacTMx nepegay (UMNiHAPUYHUX, KOHIYHUX Ta
iHWWX 3 HOPMaNbHUMWU MOLYNAMMN i OKPEMO APiGHOMOAYIbHUX) CTBOPEHO CUCTEMM AOMNYCKIiB Came Ha
nepeaaui, a He Ha oKpeMi 3ybyacTi Koneca, OCKi/IbKM TOYHICTb 3ybyacTux Nnepeaay AK CamMocCTiMHUX TAHOK
MalUMHM ab0 MexaHi3My 3aNeXWUTb HE NNLLE Bif, TOYHOCTI 3y6YacTUX KOJlic, AKi BXOAATb Y 3a4ensieHHs,
afe M i Big TOYHOCTI po3TallyBaHHA OCEN y Kopnycax.

Po3rnsaHeMo OCHOBHi NapameTpu I enemeHTU 3ybUYacToro Koseca i nepegadi 3 €BO/IbBEHTHUM
npoodinem 3yba, ix HaMMeHyBaHHA | NO3HaYeHHn (puc. 14.3).

Dy

0
Puc. 14.3. MapameTpu eBONbLBEHTHOrO 3ybYacToro Koneca i nepeaaui:
1 — Kono BepwuH; 2 — AiAnabHe Ko0; 3 — OCHOBHE KON0; 4 — KOJ1I0 3anaauvH
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OCHOBHe K010 — KO0, PO3ropTaHHA AKOro Aa€ eBO/IbBEHTY Npodinto 3yba Koneca.
Kpok 3ybie — pyra AiNMABHOIO Kona, Po3TallOBaHa MiXK OAHOMMEHHMMU npodinamn ABOX
cycigHix 3ybi..

o [inunbHe Kos0 Koseca — KOJIO, WO PO34insie KPoK 3ybiB Ha ABi OAHAKOBI YaCTUHU, Ha 3Yy0 i

3anaguHy.
Mo0yab m — YaCTWHa AiANAbHOrO KOANa, WO NpMnajae Ha oguH 3yb Koneca.

bokosuli 3a30p — BiacTaHb MiXX Hepoboummu npodinamm 3yb6iB Konic, WO 3HAX0AATbCS B
3a4ensieHHi.

o JloextuHa cninbHoi Hopmasi Koseca — BIACTAaHb MiK ABOMA NapasefibHUMMU NAOWMUMHAMKN, AKi
OOTUKAOTbCA ABOX PiIBHOMMEHHMX BOKOBMX MOBEPXOHb Pi3HMX 3ybiB Koseca.

Bumoru go 3ybyactmx nepegay 3asexHo Big, iX NpU3HaAYeHHs | eKcnayaTauiiHUX YMOB pi3Hi.

Y BigfiKoBMX cucTemax, AiNWAbHUX MallMHAX, FBUHTOPI3HMX i 3yOOpi3HMX BepcTaTax TOLLO
OCHOBHa BMMOFa BWCYBAaETbCA A0 KiHEMATMYHOI TOYHOCTI, TOBTO A0 CTanoCTi nepenaBasibHOMO
BiAHOWEHHA 3a MOBHWK 06epT. Y nepefavax, NPU3HAYEHUX ASA BUCOKUX LUBUAKOCTEN, a TaKOXK
6e3lymHuX (Hanpuknaa, B aBTOMalliMHax) OCHOBHa BMMOra BUCYBAETbCA A0 MAaBHOCTI poboTtu, To6TO
KOJINBAHHIO NepesaBaibHONo BiAHOLWEHHA B KOXKEH MOMEHT 3a4ensieHHsA. Y nepeaayax, 3aCTOCOBYBAHUX
Yy Pi3HUX nebigkax, MiAMOMHO-TPAHCMOPTHUX MeXaHi3MaX, MeTanyprintHMx MallMHax ToLlo, NoTpibHe
nobpe npunsaraHHA GOKOBMX NMOBEPXOHb.

3anexxHo Bif yMmoB pob0TM 3MiHIOIOTLCA BUMOTM 40 BOKOBOro 3a30py. TaK, AKLLO nepesaya mMae
NPAMUIA | 3BOPOTHUI Xig, TOBTO Mpautoe 3 peBepcyBaHHAM, TO BOKOBUI 3a30p MAE OYTM MaNeHbKUM
334717 YHUKHEHHA yAapiB MpuW 3MiHi HanpamKy obepTaHHs. Binbll 3HayHWIA 3a30p MOTPibEH, AKLO
nepegaya Mpautoe Npuv BUCOKIM TemnepaTypi (wWob He 6yno 3akNMHIOBaHHA 3y6iB), a TaKoX npwu
BiZIHOCHO BENMKIM Pi3HMLI TemnepaTyp KOAIC i Kopnycy mexaHismy.

Po3rnaHemo geTanbHille 3miCT LuX BUMOT.

KiHemamuy4Ha mo4Hicmb XapaKTepU3YETbCA BE/IMYMHOLO BiAXWIEHHS KyTa NOBOPOTY 3ybyacToro
Kosleca, BUABNIEHO 32 OAUH NOBHUI ioro 06epT (puc. 9.4). PisHMUA MiXX HOMIHANbHUM, MOBHUM KyTOM
0bepTy i AiNcHUM KyTom 06epTy i Ha3MBaETbCA KiHEMaTM4HOlO NoxubKow Koneca F'ir, a 3a Helo i
XapaKTepU3yeTbCA KIHEMATMYHA TOYHICTb LbOro KoJeca.

4 AN &7
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Puc. 14.4. KinemaTmnyHa noxmbKa Koneca:
1 — [iACHUMIA KYT MOBOPOTY KOHTPO/AbOBAHOINO Koneca; 2 — HOMIHaAbHUIA KyT MOBOPOTY
KOHTPO/IbOBAaHOIrO Koneca; 3 — AiNCHUIN KyT NOBOPOTY BUMIpIOBA/IbHOrO Kosieca; 4 — BUMiptoBasibHe
Koneco; 5 — KOHTpoiboBaHe Koseco; F'ir — KiHemaTuyHa NoxmMbKa KOHTPO/IbOBAaHOIO KoJieca

KiHemaTnyHa TOYHICTb BaK/MBa ONA AINMABHUX nepefady MeTaNOHapi3HMX BEpCTaTiB, y MeXaHizmax
NiYNNbHO-PO3B'A3YBaAZIbBHUX MALUNH TOLLLO.

MnagHicme pobomu 3y6yYacToro Koseca XxapaKTepUsyeTbCA HETOUHICTIO KyTa NOBOPOTY KoJjeca,
iHaKWe KaXKyuu, TiEl X KiHemMaTUYHOK NOXMOKOK, OAHaK TaKol, fKa BUABMAACA 6araToKpaTHO
BMPOAOBK OAHOro obepTy Koseca, TO6TO MOKA3ye, WO B MeXax ogHoro obepTy Koneco obepraeTbes
pUBKaMU, a He NaaBHO.

MosHoma kKoHMakmy pobo4ux nosepxoHe 3ybie (puc. 14.5) xapaKTepu3yeTbCA BigHOLWEHHAM
BE/IMYMHU MOBEPXHI NAAMM KOHTaKTy, OTPMMaHOro Ha 3yb6i npu poboTi nepepadi, Ao Bciel poboyoi
nosepxHi 3yba. BesinunHa BigHoWeEHHA obuncntoeTbea (y BiACOTKax):

OKpeMo no AoBxuHi (a —c) / b-100;

oKpemo no sucoTi hep / h3-100,

[ a — 3araJibHa AOBXWHA NAAMMU KOHTaKTY;
C — CyMa J0BXWMH NPOCBITIB Y NAAMI

b — wupunHa 3y6a,

hcp — cepepgHa BUCOTa NAsmM,

h3s — poboua BucoTa 3yba.

hcp
hs

C

Puc. 14.5. Mnama KOHTaKTy
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[onycku 3ybuactux nepegau

Cuctemy AONYCKiB UMAIHAPUYHUX 3yByacTMX nepegad, y TOMY YUCAi TEPMiHM, BU3HAUYEHHS i
nosHa4yeHHs, BuKAageHo B FOCT 1643 —81, AKMN NOLIMPIOETLCA Ha €BOJIbBEHTHI Nepeayi 30BHILLHbOTO i
BHYTPILWHbOrO 3a4yensieHHA 3 NpPAMMMM, KOCO3YyOMMM | LWEeBPOHHMMM 3ybyacTMMM Kosiecamu 3
AinnnbHMM aiameTpom Ao 6300 Mm, WIMPUHOMD 3ybByacToro BiHUA abo HanisweBpoHa A0 1250 mm,
moaynem 3y6is 1..55 mm, 3 BuxigHum KoHTypom 3a [OCT 13755—81 HesanekHo Big meTtoay
OTPUMaHHA HOKOBUX NOBEPXOHb 3y6iB.

Ona 3ybyacTtmx Kojic i nepenay ycTaHOBAEHO ABaHAaAUATb CTYMEHIiB TOYHOCTI, NO3HAYyBaHUX Y
nopsAaKy cnagaHHa TOYHOCTI apabcbkumu umdpamm Big 1 go 12. CryneHi 1 i 2 NOKM He MmatoTb
YCTAQHOB/IEHUX HOPM i € pe3epBHMMU A1A NOAANbLUIOTO PO3BUTKY. PO3paxyHKOBMM CTyneHem TOYHOCTI €
LIOCTMI, TOBTO BCi AOMYCKM PO3PaxoBYHOTb A/1A HbOTO, @ YMC/IOBi 3HAUYEHHA AOMYCKIB iHWMUX CTYMNeHis
BM3HAYalOTb MHOMEHHSM Ha KoeodiuieHTM nepexoay. CTyneHi TOYHOCTI 3...5 BMKOpPUCTOBYIOTbH A4
BMMIpIOBaNbHUX 3ybBYacTMx Konic, 3yb6OPi3HOro iHCTPYMEHTY i B nepegayax npeumsimHUX MaluH i
MexaHi3miB; 6, 7 — y BianoBiganbHUX nepegadax BepcTaTiB, aBTomMobiniB, niTakie Towo; 8, 9
NpuM3Ha4yaloTb Ha Koneca 3ybyacTux nepepay cepeaHboi TOYHOCTI B 3ara/ibHOMY MalMHOOYAYBaHHI;
10...12 3apatoTb ANA ManoBignoBiganbHUX Nepegau.

[na KOXKHOro CTyneHs TOYHOCTI nepeabayeHo Tpu rpynm NoKasHUKIB He3aNEKHUX HOPM: HOPMU
KiHEMaTMYHOT TOYHOCTI, HOPMW NIABHOCTI POOOTU, HOPMM KOHTAKTY 3ybiB KOAiC y nepeaadi.

Hopmu kKiHemamuyHOi mo4YHocmi 8U3HAYaAOMb 8e/UYMUHY MO0B8HOI MOXUbKU Kyma nosopomy
3ybyacmux Kosic 3a obepm i micmame eumoau 00 MAKUxX rnapamempis i enemeHmMi8 Koseca, AKi
8M/UBAIOMb HA MOMU/IKU repedasasibHo20 8i0HOWeHHA 3a nosHull tioeo obepm.

Hopmu nnasHocmi pobomu 8u3HayaroMe 8eaAU4UHY CKAA008UX NOBHOI MOXUBKU Kyma nosopomy
3ybyacmoeo Koseca, 6aeamokpamHo nosmopro8aHux 3a obepm kKoseca. BoHu micmame seumoau 00
makux napamempis i enemeHmie Kosaeca, AKi 8NaAU8aAOMb HA 3MiHYy nepedasasnbHO20 8iOHOWEHHS, U0
BUHUKae 6bazamo pasie 3a obepm Koseca.

Hopmu KoHmaKkmy gu3Ha4arome nogHomy npusaa2aHHA 6OKOBUX M0BEPXOHb Crony4YysaHux 3ybis
Kostic y nepedayi. BoHuU micmames eumoau 00 maKux napamempie i enemeHmie Koseca, AKi 8nausarome
Ha 8enuYUHY nosepxHi 00MUKAHHA Crosay4yysaHux 3ybis.

BunagKku, Konu B AKiliCb nepenadi NoTpibHO pobuTM Koneca 3 O4HAKOBOK TOYHICTIO 33 BCiMa
TPbOMa HOpMaMM, BKpal piaki. HalyacTiwe TpannseTbca, KOAM oAMH abo ABa MOKA3HWKM TOYHOCTI €
OCHOBHMMM, A iHWIi MeHLW BaxauBi. Tomy, KoM B Nnepesadi BUMOrM Mo BCiX NOKa3HMKax € O4HAKOBUMMU,
TO AN1A BCiX TPbOX BMAiB HOPM 3aCTOCOBYETbCA OAHAKOBWUM CTyMiHb TOYHOCTI. Koam X HeobxigHo 3a
AKMMOCb NOKA3HMKOM HaZaTu TOYHili HOPMM, TO A03BOSIAETLCS KOMbiHYBaTH, TOBTO NPU3HAYATU Pi3Hi
CTyneHi TOYHOCTI NO Pi3HUX HOPMaAX.
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Jonycku Ha 6oKosuli 3a30p.

bokosuli 3a30p — 8i0cmaHb Mixc Hepobo4yumu cmopoHamu 3ybie 3uenneHuUx Kosic nepedadyi (puc. 14.6).

Puc. 14.6. 306paxkeHHs BOKOBOro 3a30py B nepedadi

BennunHa 60KoBOro 3a3opy AOCUTbL 3HaAYHa, HeobxigHa B nepegayax, AKi NpaLOOTb B YMOBaX,
KO/IM BCEPEAMHI HUX BUCOKI TemnepaTypu, a 330BHi — HU3bKi. HeobxigHi He3HauHi BeAnYmnHM BoKoBOro
3a30py i B nepegayax, AKi 4aCcTo 3MiHIOIOTb HAaNPAMOK 0bepTaHHSA (peBepcuBHI Nnepegaui).

Y FOCT 1643—81 BCTAHOB/IEHO HU3KY BE/ANYMH FrapaHTOBaAHOro 6okoBoro 3asopy Jn min (puc.
14.7) i BBEAEHO WICTb BUAIB CNoONy4YeHb N0 6BOKOBOMY 3a30pYy, AKi No3HaYyeHi Bennkumu nitepamu H, E, D,
C, B, A B nopsaaKy 3pOCTaHHA Be/JIMYMHU 3a30py. CYTTEBUI BNIMB Ha BEJIMYMHY rapaHTOBaHOro 6HOKOBOro
3a30pYy YMHATb BiAXUAEHHA MiXKOCbOBOI BiACTaHi aw 3ybyacTux Konic. Tomy Kpim AONYCKiB Ha NapameTpu
3ybyactoro Koneca, AKi BNAMBAIOTb Ha Be/nMYMHY H6okoBoro 3asopy, OCT BCTaHOBIOE OKpPeMi Knacu
BiAXWAEHb Mi*KOCbOBOI BiCTaHi. TaKMX KNaciB WiCTb i NO3HAYalOTbCA BOHN PUMCbKMMU Undpamm Big, | oo

V1y mipy 3MmeHLUIeHHA TOYHOCTI.

jn min

™~
—

Puc. 14.7. Buau cnonyyeHb 60KOBOro 3a3opy

Yci HasBaHi 3aneXHocTi Ta Hopmu — Buau cnoayveHo H, E, D, C, B, A i Knacu BigxmneHb
Mi*KOCbOBOI BiacTaHi Bia | 40 VI BU3HAYaloTb BEIMUMHY rapaHTOBaHOro HalMmMeHLWworo 60KoBoro 3asopy Jn

min (puc. 9.7). BiaxnneHHs 60KoBOro 3a3opy B NJOC A0 BEAMYMHM Jn max AOMYyCKaeTbCsA, 1 0cobanBo
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YCTaHOB/MIEHI BMAW [ONyCKiB BnacHe 6okosoro 3asopy. Lli BMAM [onyckiB NO3Ha4arOTbCcA Maanumu
NiTepamu natuHcbkoro andasity h, d, c, b, a, z, y, X y mipy 36inbweHHs gonycKy 60KOBOro 3a3opy.

MoKHa BBaXKaTu, Wo 3actocoBaHu y FTOCTi TepMiH «BUA CMOYYEHHA» 33 3MICTOM € 6AU3bKMM
[0 TepMiHa «nocagKay, WO BUKOPUCTOBYETLCA B I1aAKMX 3'€QHAHHAX.

YMosHe nosHayeHHsA 3ybuyacmozo Koneca
3acToCcoBYOTb AK MOBHi, TaK i CTMCAi YMOBHi MO3HayeHHA 3ybyacToro Koneca. Y noBHOMy
no3Ha4yeHHi 3ybyactoro Koseca abo nepegadi MictTaTbCA TaKi AaHi:
— CTyniHb KiHEMaTUYHOI TOYHOCTI; CTYNiHb TOYHOCTI NAaBHOCTI poboTy;
— CTyNiHb TOYHOCTi MOBHOTW KOHTaKTY 3y6iB;
— BWA, CMoJIy4eHHA B GOKOBOMY 33a30pi;
— BUA Jonycky 6oKoBoro 3asopy;
— KNac BiAXMAEHHA MiXXOCbOBOI BigcTaHi 3ybyacToi nepeaaui;
— HaMMeHLa rapaHToBaHa BesnunMHa 60KOBOro 3a3opy.

Mpuknag. Ha KpecneHHi € Hanuc: 8-7-6-Ba/V-128 TOCT 1643 —81. Le untaetbea Tak: 3ybyacre
KOJIECO MOBUHHO MaTW KiHEMATUYHY TOYHICTb 8-r0 CTyneHs TOYHOCTI, MAaBHICTb Po6OTU 7-r0 CTyneHs
TOYHOCTi, NOBHOTY KOHTaKTy 6-ro CTyneHA TOYHOCTi, BOKOBMIA 3a30p i3 BUAOM CnoayvyeHHA B i Bugom
OONYCKY a, MiKOCbOBA BiACTaHb 3 AOMYCKOM 3a V KJacoM TOYHOCTI i HaliMEeHLIMM rapaHTOBAaHUM
6OKOBMM 33a30POM BENINYMNHOIO 128 MKM.

Y Halbinbll cTMCNOMY NMO3HAYEHHI Ha KpecneHHi moxe 6yTu 3a3HadeHo: 8-C OCT 1643—81.
MO’KHa Ha Kpec/ieHHi 3ycTpiTh i Take no3Ha4vyeHHA: 8-N-6-B TOCT 1643—81. Lle o3Hayae, wWo ana uiei
nepefadi BUMOrn A0 NAaBHOCTI pob0TM YHKLIOHAaNbHO He MaloTb 3HAYeHHS i KOHCTPYKTOp iX He
OrOBOPIOE.

Moka3HMKM i napameTpu KiIHEMaTUYHOI TOYHOCTI
Halibinowa kiHemamu4yHa noxubka 3ybuacmozo Koseca F'ir — pi3HUUA MiX HOMIHGAbHUM
MoBHUM Kymom obepmy i QilicHUM KymoMm rnosopomy Kosecd, 8edeHo20 8UMIpo8aabHUM KOaecom (puc.
14.8).
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Puc. 14.8. T'padik KiHeMaTUYHOT MOXMBKM

Lia noxnbka BUMIpPIOETbCA NPUCTPOAMU ANA KOMNAEKCHOTO oaHOoNPodiNbHOro BUMiptoBaHHA (puc. 14.9).
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Puc. 14.9. Cxema npucTpoto 414 KOMMNIEKCHOI ogHONPOINbHOI NepeBipKM KiHeMaTUYHOT NOXNOKM:
1 — KOHTpPO/IbOBaHEe KO1eco; 2 — BUMIipIOBasibHe Koseco; 3, 4 — AaTYMKM KYTiB MOBOPOTY; 5 — NpUCTpil
ONA NOPIBHAHHSA BE/IMYMHM KYTIiB NOBOPOTY; 6 — peecTpaTop

KoHTponboBaHe 3ybuyacTe Koneco 1 34yensieHe 3 BUMIPIOBASIbHUM Kosiecom 2 (BUMIipHOBanbHUM
3ybyacTMm KoNecom HasmMBalOTb KOJECO, BUFOTOBJIEHE Ha iHCTPYMEHTasIbHOMY 3aBOAi cneuianbHO Ans
BMMIPIOBa/IbHUX LjiIel; BOHO C/AYKWUTb 3Pa3KOM TOYHOCTI MO BCiX MOKa3HWKax i napameTpax). Ha
onpaBKax 060X Kosic 3aKpinseHi gatumkm 3 i 4 KyTiB noBopoTy. KoXKeH i3 AaT4MKiB Nogae curHan npu
BU3HAYEHIN BENNYMHI KyTa NoBOpPOTY. CUrHanM UmMx AaTYMKIB HaaxodATb Yy MPUCTPiM 5, AKMI nopiBHIOE
BE/IMYMHU KyTiB NOBOPOTiB 060X 0nNpaBoK, TO6TO Konic. Mpu BiaXMAEHHI KyTiB NOPIBHIOBaNbHWUI NPUCTPIN
5 Hagacunae curHan 3 o6YMCNEHOID BEIMYMHOID PO3Y3roAsKEHHSA 3a NOBHUI 06epT y peecTpaTop 6, AKKMIA
MOKa3ye BEIMYNHY PO3Y3rOAKEHHSA YACIOM Y LMbPOBOMY BiKHi ab0 3anmnCye Ha CTpiyLi camonucus.

HakonuyeHa noxubka K Kpokis 3ybyacmoezo Koseca FpKr — Halibinbwa pi3HUUA OKpemux
3Ha4YeHb KiHemamu4Hoi noxubku (puc. 14.10), wo euseunacsa npu HOMiHasaAbHOMY nogopomi Ha K uinux

KymoBuXx KPOKU.

Puc. 14.10. HakonuuyeHa noxmbka K KpokiB: a — 306parkeHHA; 6 — rpadik HakonuyeHoi noxmbkn K
KpOKiB
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BUMiptOBaHHA BUKOHYHOTb Ha TOMY CamMOMy MPUCTPOI, BU3HAYatouM KiHEMATUYHY NOXMOKY ANA
3yba K.
KonusaHHsa 008X UHU 302asbHOI Hopmani Fywr.

JlosxuHow 3a2aabHOi Hopmani W Ha3ueaemoeca 8i0cmaHb Mix 08omMa napasnenbHUMU
nAoWUHaMuU, wo 8omuxkaromsca 00 080X pi3HOUMEHHUX BOKOBUX M10BEPXOHbL Pi3HUX 3ybis Kosneca (puc.
14.11).

Puc. 14.11. loBXKMHA 3aranbHOi HOpMani:
a — 306paKeHHA JOBXMHU; 6 — KONMBAHHSA AOBKUHU

KonneaHHA AOBKMHM 3aranbHOi HOpmani Fvwr BUMIpIOIOTb Ha Pi3HUX AiNAHKax 3ybyacToro BiHUA
Koneca 3a Jonomorot WTaHreHumpkynsa LWLU-II abo 3ybomipHoro mikpometpa (puc. 14.12) abo
HOpManemipom.

L L i

Puc. 14.12. Cxema BUMiptOBaAHHSA LOBXWHM 3arasibHOT HOPMai 3yboMipHUM MiKpoMeTpom

KonnBaHHA BUMiptOBaIbHOI Mi*KOCbOBOI BiACTaHi 3a 06epT Koneca F"ir.

BUMmipro8asnbHOK MIiX(OCbOBOK B8IOCMAHHIO HA3UBAIOMb MAKY B8i0CMAHb MiX( OCAMU 080X
34ensaeHux 3ybuacmux Kosic, AKYy ompumyroms, KOau OOHe (3 KOosiC WinbHO rnpumucHyme 00 iHWo2ao
mak, wob 3ybu 34enaneHux Kosic cmukanucsa oboma cmopoHamu npogisio.

Take 3ayensieHHA Ha3MBaETbCA ABONPOGINbHUM, a MEeToZ BMMIPHOBAHHA — KOMMAEKCHUM
ABonpodiNbHUM.

Ona BMMIpIHOBaHHA KOJIMBAHHA L€l BiACTaHi 3aCTOCOBYHOTb MPUCTPIA, SKUM HA3MBalOTb
MiXueHTpomipom (puc. 14.13). OcHoBa MiKULEHTPOMIpa ABASAE COBOI CTaHMHY 4, HaNPAMHUMMK AKOI
nepecTtaBHUI cynopT 9 NepecTaBNAETbCA PYKOATKOW 12 3 BiAAIKOM NonoXeHHA no wkKani 11 i HoHiycy 10.
Y cynopti 9 3akpinneHa onpaBKa, Ha fKy HagiBaloTb BUMMIptoBasibHe 3ybuyacTe Koseco 8. Ha
NPOTUNEXKHOMY KiHLi CTaHMHM 4 HA Ky/lbKax KaTaeTbCA PyXOoMMUIK cynopT 1, AKWUIA BiATUCKAETLCA
npy»kuMHoto B BiK cynopTta 9. Ha onpaBKy, po3TawoBaHy B cynopTi 1, HAaAiBAaETbCA KOHTPOJIbOBaHe
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3ybuacte Koneco 7. EkcueHTpuKOm 2 i rBuHTOM 3 pyxomuii cynopTt 1 i3 camonucuem 5 craBnsatb y
cepefHE MONOXKEHHA B MOrO Aiana3oHi KaTaHHA MO CTAHWHI, @ NO AOro TOpLO BCTAaHOBAOWOTL Ha «0»
BUMIpIOBaNIbHY FONOBKY 6.

Puc. 14.13. MixueHTpomip:
1 — pyxomuii cynopT; 2 — eKCUEHTPUK; 3 — IBUHT; 4 — CTaHWHA; 5 — camonunceub; 6 — BUMiptOBanbHa
ro/10BKa; 7 — KOHTPONbOBaHe 3ybyacTe Koseco; 8 — BUMiptoBasibHe 3ybyacTe Koneco; 9 — cynopT
nepectasHuin; 10 — HoHiyc; 11 — wKana; 12 — pyKoATKa

3a MaKCMManbHOK BE/IMYMHOKO KOMIMBAHHA CTPIJIKM B MeXKax MOBOPOTY KOHTPO/IbOBAHOMO Kosleca Ha
OAMH 3yb6 pob6aATb BUCHOBOK NPO KOAMBAHHA BUMIiptOBaIbHOI MiXK0CbOBOI BiacTaHi f'ir Ha ogHomy 3y6i, a
33 MAKCMMaNbHOK BE/IMYMHOKO KOJIMBAHHA CTPINKM B MeEXKax NOBHOMO MOBOPOTY KOHTPObOBAHOMO
Kosieca — Npo KOJIMBAHHSA BMMipOBanbHOI BiacTaHi F'ir y mexkax noBHoro obepty Koneca.

MapameTp F"ir € NOKAa3HNMKOM KiHEMATMYHOI TOYHOCTI KOHTPOAbOBAHOrO Koseca, a napametp f'ir —
NMOKa3HMKOM NAaBHOCTi POBOTU KOHTPO/IbOBAHOIO KoJleca.

PadianeHe 6ummsa 3yb4yacmozo s8iHus Frr — Halibinbwa 6 mexcax 3ybuyacmozo Kosaeca pisHUUA
siocmaHel 8i0 pobo4oi oci ybo2o Koseca 00 enemMeHmMa 8UXiOHO20 KOHMYPY, HAKAA0eH020 Ha Npoinb
3ybis ybozo Koseca.

Puc. 14.14. PapianbHe 6MTTa 3ybyacToro BiHUA (KOAMBAHHA e/eMeHTa BUXiAHOro KOHTYpPY, HaknageHoro
Ha 3ybu4acTuii BiHeLb)
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Ons BUMIpIOBaHHA pafianbHOro 6uTTA 3ybyacToro BiHUA 3aCTOCOBYHOTb OUTTEMIpPU, Y SKUX MiXK
3ybYacTUM KOJIeCOM i BiZ/1iIKOBOIO FO/I0BKOO PO3TALLOBYHOTb PYXOMMUI CTPUMKEHDb 3 BUCTYNom 5. Ha Topu,i
CTPUNKHA 3aKpiNJeHUA BUMIPHOBANbHUIN HaKOHEYHUK 2 3 KoHycom 40°. HaKOHEYHWK ynupaeTbcs B
3anaauHy Koseca, a BUCTYN Nepeae ue NosIoXKEeHHA BUMIPHOBaIbHOMY HaKOHEYHUKY BigNiKOBOI rOJ1I0BKMU
4; noTim CTpUXKEeHb 3 BIiABOAWUTLCA BiA 3amaAuMHM 3yba i Bifg BigNIKOBOI ronoBKM 3ybuyacTe Koneco
NnoBepTaETbCs Ha oAMH 3yb (abo Ha 3adaHy KinbKicTb 3y6iB BiHUSA), PyXOMUIA CTPUMKEHb HAACUIAETLCA

Brepes, 40 yNnopy HAKOHEYHMKA B HACTYMHY 3anaguHy Towo.
152 3 4 5

Puc. 14.15. butremip:
1 — 3ybyacTe Koneco; 2 — BUMIPOBaIbHUIM HAKOHEYHUK; 3 — CTPUXKEHb; 4 — Bia/liKoBa rosioBka; 5 —
BUCTYN

lMoKasHuKu i napamempu raasHocmi pobomu 3yb4acmozo Kosneca
BioxuneHHa KpoKy 3auerisnieHHA fpbr — ye Halikopomuwa 8i0cmaHb Mixt 08omMa napanenbHUMuU
nAOWUHAMU, Wo 00MUKaombcs 00 080X 00HOUMEHHUX BOKOBUX Mo8epXoHb CyCiOHix 3ybis Kosneca.

pbr=Pbr aomin — £ br pific
Puc. 14.16. BigxmneHHA KPOKY 3a4enneHHA
BioxuneHHa KpoKy 3a4yenneHHA fpbr — ue pi3Huuys mixc OilicHUM i HOMIHAAbHUM KPOKamu

304erisieHHs.
Kpok 3auyensneHHsA Pbr sumiproromes HAKAAOHUM KPOKOMipom 0715 KPOKY 3ayenneHHs (puc. 14.17).
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Puc. 14.17. KpoKomip KpOKy 3a4ensieHHA:
1 — BiANiKOBA roN0BKa; 2 — PYXOMMUIM HAKOHEYHWK; 3 — NepecTaBHUI HAKOHEYHWUK; 4 — ONOPHUI
HAaKOHEYHUK; 5, 6 — 3aTucKay; 7, 8 — reuHT; 9 — Kopnyc

OcHOBOIO LbOro KpokoMipa € Kopnyc 9. Kpokomip Ma€e TpyM HaKOHEYHUKM: PYXOMUIA HAKOHEYHMK
2, 3'egHaHNIN 3 BUMIpIOBa/NIbHUM HaKOHEYHUKOM Bignikosoi ronosku 1 MWI, sBbyaoBaHoi B Kopnyc 9;
nepecTaBHUN HAaKOHEYHUK 3 3 LUMPOKOID BMMIPIOBA/IbHOI NMOBEPXHEID, WO NepecTaBAAETbCA FBUHTOM 8 i
3aKPIiNIOETbCA 3aTUCKaYeM 5; OMOPHMIA HAKOHEYHUK 4, L0 NepecTaBAAETLCA FBUHTOM 7 i 3aKpintoeTbCA
3aTucKavem 6.

KpoKomipn 3a4yenneHHA BUrOTOBAAKOTb TPbOX TUMNOPO3MIpIB i3 3arabHUM Aiana3oHOM
BMMiptOBaHHA 3ybyacTux Konic 3 moaynamu Big 1,75 no 28 mm.

Moxubka npodinto 3yba ffr.

Moxubka npoginto ffr 3yba — uye 8i0cmaHb, 8UMIPAHA N0 Hopmanai Mixe HalbauXyuMu
HOMIHAMbHUMU ripoghinamu 3yba, Mixt AKUMU po3mauosyemoca OilicHuli npogine 3yba, 8paxo8yemocsa
yA noxubka auwe Ha dinAHYi akmusHo20 npodginto 3yba (puc. 14.18).

Puc. 14.18. MNoxmnbka npodinto 3yba

158



Ona  KOHTpoAto npodifto UMAIHAPUYHUX NPAMO3YBMX | Koco3ybux Konic 3acTocoByHOTb
BMMIipIOBaNbHi NPUCTPOi — eBosbBEHTOMIpM (puc. 14.19).

Puc. 14.19. EBonbBeHTOMIp:

1 — BuMiptOBaHe KOeCo; 2 — HAaKOHEYHWUK; 3 — iHAMKATOpP

MpuHUKMN POBOTU NPUCTPOIO 3aCHOBAHMIM HA 3aCTOCYBaHHI €TAIOHHOTO €BOJIbBEHTHOIO Ky/aKa,
nos'asaHoro 3 Bicclo 0bepTaHHA nepeBiptoBaHOro 3ybuyactoro Koseca. BicTps BMMIiptOBasbHOrO
HaKOHeYHMKa 2 BBOAMTbCA B 3amnafMHy BMMIpOBaHOro Koseca 1 TakMm 4mMHOM, WOb6 BiACTaHb MiX
OOTMKOM HAaKOHEYHMKa i BiCCIO Koneca AOPiBHIOBANA pagiycy NOYaTKOBOro Kosa Koseca. Mpu obepTaHHi
€BOJIbBEHTHOIO Ky/Jlaka HaKOHEYHWK OMUCYE eBONbBEHTHMI Npodinb. Y npoueci BUMIptOBaHHS BicTpA
HAaKOHEYHMKa NepeaaE Yepes BarKisibHy cucTemy BCi MOXMOKM Npodinto Ha iHAMKATOP 3, 338 MOKa3aHHAMM
AKOro po61aTb BUCHOBOK NPO BEIMYMNHY BiAXWUNEHD.

KoHTaKT 3y6iB BM3HAYa€eTbCA PO3MipaMu AiNAHKM NPUASAraHHA X BOKOBMX NOBEPXOHb Mig 4ac
poboTn nepepadyi. MoraHe nNPWAATAHHA NPUM3BOAMTL A0 HEPiBHOMIPHOro po3noginy nepenaHoro
HaBaHTa)XeHHsA Mo nepepisy 3y6iB, MicLEBMM MiABULWEHUM KOHTAKTHUM HaMPY)KEHHAM, MNOPYLUEHHS
Wapy MACTUIbHOrO MaTepiany i, AK HaCNigoOK, MPUCKOPEHOro 3HOLWYBAHHA, iHOAI BiAllapyBaHHSA
NoBepPXHEBMX LAPIB MaTepiany i HaBiTb PO3KpULWYBaHHA 3y6iB. HenoBHOTa KOHTaKTy 3yb6iB € HacniAKom
AK NOXWMBOK cammx Kosic, 0cob6aMBO 33 HanpsAMKOM 3yb6a i npodinto, Tak i MOXMOOK MOHTaXy, L0
BMHWKAIOTb Yepe3 BigXWMNEeHHA Big NapanenbHocTi i nepekocy poboumx oceint nepegadi. OTkKe,
HaM06'EKTMBHILLOIO NEpPEBIPKOIO CTYNEHs KOHTAKTy € KOHTPO/b 3ibpaHoi Nepeaaui.

3a3HayeHi ymOBI BiANOBIfAE KOMMNNEKCHMI NOKA3HUK — CyMapHa NAMa KOHTaKTy.

CymapHa naama KOHMaKkmy — ue 4yacmuHa akmueHoi 6okoeoi nosepxHi 3yba, Ha AKil € cnidu
npunas2aHHA Uboz2o 3yba 00 nosepxoHb 3ybis napHo20 Kosaeca nicaa obepmaHHA yiei nepedayi mnio
HOBAHMAMEHHAM.

MNig «obepTaHHAM Nig, HABaHTA*KEHHAM» MPUMAHATO PO3YMITM NPUNPALIIOBAHHA KoJlic nepeaadi,
AKe BUKOHYIOTb MPU BUrOTOBMEHHI Nepeaay. Po3mipy cymapHOi NAsMM KOHTAKTy OLIHIOOTb 3a MOro
po3Mipamu y BifiICOTKax BifiHOCHO WKXpPUHK 3yba b i BUCOTM aKTMBHOT NoBepxHi 3yba hp.
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Mummesa naama KOHMakmy — ue YacmuHa aKkmusHoi 6oKo8oi nosepxHi 3yba binbwo2o 3 napu
34enseHux Kosic, Ha AKill € cnidu npunsz2aHHA (io2o 0o 3ybis MeHuwo2o0 Kosaeca nicasa nosopomy
binbwoao 3ybyacmozo Kosaeca Ha 00UH obepm npu se2Komy 2a16MyB8aHHI.

Y npakTtuyi mawmnHobyayBaHHA YacTile BU3HaYatloTb MUTTEBY NAAMY KOHTAKTY | OTPUMYHOTb MOTO
3a gonomoroto ¢apbu, Konip akoi AobupaloTb TaK, Wob ii YiTkKo 6yno BMAHO Ha MOBEpPXHi meTany
3ybyacroro Koneca.

OpHovacHO y Kopnycy nepegadi MatoTb OyTM BUTPMMaHI AOMYCKM Ha BigXMNeHHA Big
napanenbHocTi ocen fxr i Ha nepekic ocen fyr, sKi KOHTPONOIOTb HA AOBMMHI, WO AOPiIBHIOE PobOUiit
LWMPWHI BiHLA abo HaniBWeBPOHa.

Y TOCT 1643—81 ycTaHOBMEHi KpiM HA3BaHWX TaKOX TaKi MOKAa3HWKM: CymapHa noxmbka
KOHTAKTHOI niHii Fkr i BigxmneHHs ocboBUX KpoKiB Mo Hopmani Fpxnr. MpaKTuyHe malimMHObyAyBaHHA
MOKM He 3aCTOCOBYE Ui MapaMeTpW, OCKINbKM MNPOMMUCOBICTIO HE BWMMYCKAOTbCA 3acobu ana ix
BUMIpIOBaAHHA.

lMoka3HuKku i napamempu 60K08020 3030pYy

3ybu Konic 3aBXAM Hapi3alTb 3 HAMMEHLWKWM rapaHTOBAaHMM 3CyBOM BUXigHOro KoHTypy Ehs
(puc. 14.20). Uen 3cyB gae rapaHToBaHMI 60KoBMIA 3a30p. Ha uei 3cyB ycTaHOBNEHO Aonyck TH,
PO3TallOBaHMUI Y MiHYC.

Honmin

Puc. 14.20. 3cyB BUXigHOro KOHTYpy 3yba

Po3rnaHemo KOHTPObOBaHi MapameTpy BOKOBOro 3a30py i 3acobu iX BUMIPIOBAHHS.

BennumHa 6oKkoBoro 3a3opy In min BUMiptoeTbcA B 3ibpaHili nepegadi 3a gonomoroto wynis abo
CBUHLLEBOrO APOTY, 0BTUCHYTOro MixK 3ybamm B ix HepoboYoMy NPOCTOPi NPM NPOKPYYYyBaHHI 3a4enneHoi
napu. BumiptoBaHHA TOBLUWHM, OTPUMAHOT NPU OBTUCHEHHI, BUKOHYHOTb F1aZKMM MiKPOMETPOM.
BenMunHa HaliMeHLIOro 3cyBy BUXiZHOrO KOHTYpY EX BUMIiploeTbca 3y6omipom 3cyBy (TaHTeHUiaibHUM
3ybomipom) (puc. 14.21). Llei 3ybomip € LUIMPOKO 3aCTOCOBYBAHUM 3aCOBOM BUMIpIOBaHHA.

OcHoBoto 3ybomipa 3cyBy € Kopnyc 2, y Masy SIKOro YCTaHOB/IEHi 33 AOMOMOrO FBUHTIB 3 i
nepecyBatoTbCA BUMiptoBanbHi ryokm 1. Lli rybkM matoTb BUMIpIOBAsIbHI MOWMHKM, PO3TalIOBaHi nig,
cnifbHUM KyTom 40°. Ty6KM nepecTaBNstoTbCA CNiIbHUM FBMHTOM 5, O Ma€e ABi OKpeMmi AinaHKKU pisi 3
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OZIHaKOBMM KPOKOM, NPOTEe Pi3HUM HanpsiMKOM FBUHTOBOI NoBepxHi (NpaBa i niBa pisi). 3aBAAKM LbOMmy
rybku nepecyBaroTbCA OAHMM [BUHTOM, 30epiratoumM CUMETPUYHICTb BiIAHOCHO OCi BMMIpPIOBaNbHOIO
CTPUKHA BignikoBoi ronosku 4, 061aaHaHOT NOA0BKEHMM HAKOHEYHUKOM.

2/ Iid,\,r

Puc. 14.21. TaHreHuianbHMin 3y6omip:

1 — BuMiptoBanbHi rybku; 2 — Kopnyc; 3 — rBuHTU; 4 — BiANiKOBA ros10BKa; 5 — CNiNbHWIA IBUHT

BiaxnneHHs ToBWWMHKM 3yba Ec i gonyck Ha ioro TosBwwmHY Tc. Lli NOKasHMKKM BUMIiptOOTbCA
LWITAHreH3ybomipom i iHAMKATOpHO-MiKpomeTpuyHum 3ybomipom 3UM. LUTaHreHsybomip (puc. 9.22)
HiBW CKOMMNOHOBAHWI 3 ABOX LITAHFEHIHCTPYMEHTIB — LUTAHTEHUMPKYAA i WWTaHreHrnbMHoMipa. BiH mae
LUTaHIy YCTaHOBKM BMCOTKU 1 3i WKANOK i HEPYXOMOIO rybKoto 3, Ha Hilh pamKy 3 HOoHiycom 2. Ha pamui
3HM3Y YKPiNAeHO BUCOTHY NiHiNKy 4.

Jo wraHrm 1 ycTaHOBKWM BWCOTWU, NEPneHAMKYAAPHO ii, YKPIiNJAeHO LWTaHry 6 BMMIiptOBaHHA
TOBLWMHM 3yba, WO MaE WKaay, pamky, HoHiyc 0,02 mm i pyxomy rybky 5.
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Puc. 14.22. WtaHreHsyb6omip:

1 — wWTaHra ycTaHOBKM BUCOTU; 2 — pamMKa 3 HOHiycom; 3 — Hepyxoma rybka; 4 — BUCOTHA NiHiMKa; 5 —
pyxoma rybKka; 6 — LiTaHra BUMiptoBaHHS TOBLLMHMK 3yba

3a [,ONOMOroK YHIBEPCANbHUX BUMIPHOBAJIbHUX IHCTPYMEHTIB MOYKHA BUKOHYBATM BUMIipPIHOBAHHSA
AeAKNX napameTpiB 3yb6YacTux Konic B OAMHUYHOMY i ApibHOCcepitHOMY BUPOBHULTBI.

KOHTpOIIbHi 3aNMUTAHHA Ta 3aBAadHHA

AKi BM 3HAETE NOKA3HUKM i NapameTpmn KiHeMaTUUYHOT TOYHOCTI?

OnuwiTe HOpManemip, MixkueHTpPoMmip i BUTTEMIp.

AKi BM 3HAETE NOKA3HMKM | NapameTpu NaaBHOCTI poboTu 3ybyacToro Koseca?
OnNuWIiTb KPOKOMIpP KPOKY 3a4enieHHA i KPOKOMIP KPOKY.

AKi BW 3HAETE NOKA3HMKM | NapaMeTPU NOBHOTU KOHTAKTY, NNAMM KOHTAKTY?

o Vs wN R

AKi BU 3HAETE NOKa3HMKM i NapameTpyn 60KOBOro 3asopy?
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NeKuia Ne15 OCHOBHi NOHATTA NPO PO3MipHi Kona
1. Cknag po3mipHOro Kona
2. Bugm po3mipHux Kin
3. TMoHATTA NpO pO3pPaXyHOK PO3MiPHUX Kin

CKnapg, po3mipHoOro Kona

CknagaHHA 6e3 npunacyBaHHA He MoxKe byTun 3abesnedeHe anLle 32 paxyHOK B3aEMO3aMiHHOCTI
OeTanei B OKPeMMUX CNoayYeHHAX (LMNIHOPUYHMX, KOHIYHUX, HApi3HMX, WiLbOoBMX Ta iH.). BoHO byae
OOCArHYTE Anwe Npu OAHOYACHOMY BMKOHAHHI 3a4aHMX Ha CKAaZaNbHIi 0guHULI abo BUPIO TEXHIYHMUX
BuMOr. HUMKN MOXKyTb BYyTW, HanpuKaag, CTPOro obmeXKeHi 0OCbOBi 3a30pM MiXK rpynot0 3MOHTOBAHMX Ha
BaNy AeTanen, pafjiaibHUIA 3a30p MiXK PEMKOBOIO LLECTIpHE i peiikoto B cynopTi TOKapHOro BepcTaTa,
He36ir BepWWH AiNNAbHUX KOHYCIB Y 3yB4acTUX KOHIYHUX nepegadyax, obmexeHe BUTTA LEeHTPYBabHOI
WMAKW BEPCTATHOIO WNUHAENA, AONYCTUME BiAXWAEHHA Bif, NapanenbHOCTi Moro oci pobo4oi NnoBepxHi
CTOJ1a TOLLO.

PO3MipHMM KO/IOM HA3MBAETbCA CYKYMHICTb B3aEMOMOB'A3aHMX PO3MIpiB, AKi CTBOPIOOTb
3aMKHYTUI KOHTYP | BU3HAYatoTb B3AEMHE NOJIOXKEHHA NOBEPXOHb OAHIEI b0 AEKiNbKOX AeTanel.

PosrnaHemo yacTuHy peayktopa (puc. 15.1).

—— - -— Aa
Ay | Az 141 I/ -
[ 1

Ay
6
12,93 12,092
—le 72.04 el
L T 7]
100+U,5
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Puc. 15.1. YacTnHa po3mipHOro Kona B peayKropi:
a — pO3MipHe KOJ10 B peayKTopi; 6 — cxema po3mipHOro Kosia peayKTopa; B — PO3Mipu Kineupb Kona

Y Kopnyci pefiykTopa Ha Bany po3TawloBaHe 3ybyacte Koneco 3 wanbamm no 6oKax i No3HayYeHi OCbOBI
po3mipu UmMx aetanen. TyT € rpyna po3mipis: TOBLIMHA Waib Al i A3, wnpnHa BTyAKM A2, BiacTaHb A4
Mi*K TOPUAMM BTY/IOK KOpryca. 3aMUKAE KOHTYP po3mip 3a3opy AA. Y LibOMYy BUMNAAKY MAEMO 3aMKHYTUI
KOHTYpP, CKNafeHUI i3 HU3KM B3AaEMOMOB'A3aHUX, NOCAILOBHO MENKYIOUNX OAMH 3 OAHUM PO3MIpiB, AKi
CTBOPIOKOTb PO3MipHE KOJO.

Po3mipu, AKi cmeoptorome K010, HA3UBAOMb KibUAMU.

byab-AKe po3mipHe KONO CKNAJA€ETLCA i3 CKNAaA0BUX Kileub i OAHOro 3aMMKanbHOro. YCi Kinbua
dYHKLUiOHaNbHO NOB'A3aHI 3 3aMUKa/IbHUM KiNlbLiEM.

3amMuMKanbHE Kifble — LUe Kifble, AKe OTPUMMYIOTb OCTaHHIM MpU CKAagdaHHi abo npwu
BUTOTOBJ/IEHHI.
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Konun 34ifCHIOETbCA PO3PaxyHOK PO3MIPHOro KOna, TO 40 LUbOro KifbLA BUCYBAOTbCA OCHOBHI
BMMOIM CTOCOBHO TOYHOCTI AaHOro CcKAagaHHA abo aaHoi Aetani. Mpu BUABAEHHI PO3MIPHUX Kin
HeobXiAHO HamaraTmuca cKNaaaTh ixX i3 MiHiManbHO HEOBXiAHOT KiNbKOCTI Kineub.

Cknagosi Kinbusa (Aj, bj Towo) noainatoTbea Ha 36inblUyBabHI Ta 3MEHLLYBabHI.

36inblWyBaNbHUMM  KiNbUSMM Ha3MBalOTb Ti, 3i 30i/blUEHHAM SKUX 3aMUKasibHE Kisble
36iNbLUYETLCA, @ 3MEHLUYBaNbHUMW — Ti, 3i 36i/1bLUEHHAM AKUX 3aMUKa/IbHE KiflbLie 3MEHLUYETbCS.

Ona 6e3noMUAKOBOrO BU3HAYEHHA 306iMbliyBaNbHUX i 3MEHLIYBaNbHUX Kineub Hag GYKBEHUM
NO3HAYEHHAM 3aMWKa/IbHOI TAaHKM PEKOMEHAYETLCA CTAaBUTU LUTPUXOBY CTPIJIKY BICTPAM yAiBO, @ NOTIiM
Hag ycima CKNaZoBMMM NaHKaMK CTPIZIKM NPOCTaBAAIOTb TaK, AK AKWO 6 BOHW MOKAa3yBa/M NPUAHATUM
HaNPAMOK PyXy B 3aMKHYTOMY KOHTYpi KOJIa NOTOKY AKOrocb cepenosua. KinbLa, HaNnpAMOK CTPinokK
AKMX 36ira€TbCa 3 HaMPAMKOM CTPI/IKM 3aMUKaNbHOrO KinbuA (BNiBO), € 3MeHLWYyBaAbHUMM; Kinbusa 3i
CTPiNKamMu, CNPSIMOBaHMMM B NPOTUNEXKHUI BiK (BNpaBo), € 36inbllyBaNbHUMM.

Hanpuknag, Ha puc. 15.1 kinbus Al, A2 i A3 € 3MeHLyBa/ibHUMM, OCKiIbKU NpK iX 36inblUeHHiI
3aMUKa/IbHUI KO0 3a30p AA CTaHe MEHLUMM, a OT Kinbue A4 € 36inbliyBa/ibHUM, OCKiZIbKM AKLWO Le
KinbLe 36inbliMTbCA, TO 36iNbWNTHCA | 3aMUKabHE Kinblue AA.

Buaun po3mipHUxX Kin

Y mawnHobyayBaHHi HalibinbL 3acTOCOBYBAaHUMM € ABi FPYNM PO3MIPHUX Kin:
— AKi Pi3HATHCA 32 MiCLEeM Y MalUMHIi — AeTasibHi Ta CKIaZaNbHi;

— AIKi Pi3HATbCA 3@ PO3TaLlyBAHHAM Kifelb Yy KoAi — AiHilMHI, KyTOBI, NJ0OCKIi, NPOCTOPOBI.

JeTanbHe po3mipHe KO0 — Le KOO, KiNbLAMM AKOrO € pO3Mipu OAHIEl aeTani.

Ha pwuc. 15.2 noka3aHo ABa BapiaHTM MNPOCTaBAEHHA PO3MIpiB Ha Kpec/aeHHi, AKi BiApi3HAKOTbCA
YEPBOHUMM | CUHIMWN PO3MIPHUMU NiHIAMM.

e T
A, As As Aa Aa
I{ As
Ay As
A A A
. 2 4 A
As

Puc. 15.2. letanbHe po3mipHe K010 3 6ifbLLIOD | MEeHLLOO KiNbKicTo Kineub

CKnadasbHe po3mipHe KO0 — Le KOJO, KiNnbUAMM AKOrO € PO3MipM OKpEMUX AeTanen.
TaKe K010 BM3HAYa€ TOYHICTb PO3TallyBaHHA 3a4aHUX NOBEPXOHb AAHOI CKNAAA/IbHOT OAMHULL
abo Bciei MaliMHKU. PO3MipHY cxeMy LibOro Kona nogaHo Ha puc. 15.3.

Az |_. A.q_ ._l_.Aﬂ'._
T T

Puc. 15.3. CknaganbHe po3mipHe Koo
JliHiliHe po3mipHe Koa0 — e KOO, KiNbLUSAMMW AKOTO € NiHiIMHI pO3MipK, pOo3TalloBaHi Ha
napanenbHUX NPAMMUX NiHIAX.
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MNMpuKnagamu Takux Kin € Kona, nokasaHi Ha puc. 15.11 15.2, ix po3mipHi cxemun — BignosigHO Ha
puc. 15.1 6i puc. 15. 3.

Kymoee po3mipHe Koso — e KOO, KibUSIMWN AIKOTO € KYyTOBi PO3MipK, WO PO3TalloBaHi B 0AHil
NAOLWMHI | MAlOTb CNiNbHY BEPLUMHY.

l710cKe po3mipHe Kos10 — Lie KOO, KiibLAMM SIKOTO € MiHiMHI | KyTOBi pO3MipK, po3TalloBaHi B
OHiM abo AeKiNnbKox napanenbHUX NAOLLMHAX.

lpocmopose po3mipHe KO0 — Le KOJIO, KiNbLUSMU AKOTO € NiHINHI | KyTOBi po3mipu,
pO3TallOBaHi B NPOCTOPI 4OBIiNIbHO.

3aBAaHHA 3ab6e3neyeHHA TOYHOCTI NPU KOHCTPYIOBAHHI BUPOOiB pO3B'A3YETLCA 3@ 4ONOMOIoH0
KOHCTPYKTOPCbKUX PO3MIPHUX Kisl, @ NpU BUTOTOB/IEHHI AeTasen — 3a A0NOMOro TEXHO/IOMIYHUX
PO3MipHMX Kin, AKi BUParKatoTb 3B'A30K po3mipis 06pobatoBaHOT AeTani y Mipy BUKOHaHHA
TeXHoJI0rYHoro npouecy abo posmipis cuctemu BMNIA (BepcTtaT — NpUcTpiint — iHCTPYMEHT — AeTanb).
Konun po3B's3yeTbcs 3aBAaHHA BUMIPIOBAHHA BEJIMUYMH, AKi XapaKTepU3yoTb TOUYHICTb BUPOOY,
BUKOPUCTOBYIOTb BUMiPIOBa/IbHi PO3MipHi KON, KiJIbLAMM AKUX € PO3MIPU CUCTEMU BUMIPIOBAJIbHUI
3acib — BMMiptoBaHa AeTanb.

MOHATTA NPO PO3pPaxyHOK PO3MipHUX Kin

OCHOBHO 0COBIMBICTIO PO3MIPHMX Kin € Te, WO BiAXMIEHHSA BiA HOMIHA/IbHUX PO3MIpiB Kineub,
AKi HEMMHyYe OTPUMYIOTb NPU X BUTOTOBEHHI (X04a Uj BigxmuneHHs i nepebyBatloTb y MexXKax 4OMNYycCKiB
Ha PO3MipW Kineup), CKNaAaTbCA B CYMapHY NOMU/IKY, Tak 3BaHY HaKoNMUeHy NOXMBKy B Koni. Yum
6inblue Kineub y po3amipHOro Kona, TMM Binblie BENMUMHA LLiET HAKOMMYEHOT NOXMOKM, HE3BAXKatoun Ha
Te, WO BEJIMYUHM AOMNYCKiB HA OKPEMI KinbLA 3a/IMWAOTLCA KONULWHIMU.

[na Toro Wwob 3MeHWUTU BEZIMYMHY HAKOMMUYEHOT NOXMOKKM, KOHCTPYKTOPW, MPOCTABAAKOYM
po3MipiB Kineub, AKi BXoAATb A0 po3mipHoro Kona (PK), HamaratoTbca Hacamnepen, 3MeHLNUTU KiNbKicTb
CaMuXx Kineup.

Ons TOro Wob YHUKHYTU HEMNPUNHATHOT BEIMYMHM HAKOMNUYEHOT MOXUBKM i Ti LWKiAIMBOro BNAMBY
Ha TOYHICTb 3aMMUKANBLHOIO KiNbLUA MeXaHi3My, BUKOHYIOTb PO3PaxXyHOK PO3MIpPHUX Kifl.

Mpu po3paxyHKY BUKOHYIOTb TakKi Aji:

CknapgatoTb PO3MipHY cxemy po3paxosyBaHoro PK.

MepeBipatoTb 3amKHyTicTb PK. [Ina uporo, 06xoaa4m no ii KOHTYpY, CKNaaaoTb piBHAHHA PK 3a
dopmynoto K1IAL + K2A2 + ... + KnAn =0, (15.1)

pe Al, A2, A3 ... An — HOMiIHanbHi po3mipu Kineub PK;

K1, K2, K3 ... Kn — KoeilieHTH, AKi XapaKTepmn3yoTb pO3TallyBaHHA KifleLb KOa 3a iX HANPAMKOM i
BEJIMYMHOIO, HA3UBaHi NepesaBabHUMU BiAHOLIEHHAMM.

Y ninHiiHux PK npuiimatoTb K = 1; Ana ameHLwwyBanbHUX Kineub K 3i 3HaKOM MiHyC, a ana 36inblyBanbHUX
Kineub — K 3i 3Hakom natoc.

PosrnaHemo puc. 1.1, 6 (tema 15.1). ns po3mipHOro Kosia peayKkropa, BUXoAaum 3 ii fiHinHoro

XapakTepy, OTPUMAEMO PIBHAHHA:

A1-A2-A3+A4-A=0.

I3 piBHAHHA BM3HA4Yaemo AA:

AA= A4 — (A1 + A2 + A3).BM3HaualoTb TUN 3a4a4i po3paxyHKy — npsama abo 3B0poTHa.

lMpama 3a0aya: 3a 3af@aHUMU HOMIHA/IBHUMKU PO3MipamM i AONYCKAaMM 3aMMKAIbHOTO KinbusA
BU3HAUYUTM HOMIHANbHI PO3MipK, AOMYCKKU i FPAHUYHI BiAXMNEHHA BCiX CKNagoBux Kineub agaHoi PK. Lo
3aJa4y po3B'A3Y0Tb NPW KOHCTPYIOBAHHI MaLLUHW.

3sopomHa 3ada4ya: 3a 33JaHUMM HOMIHANbHUMM PO3MipaMKM, [OMNYCKaMW | TPAHUYHMMM
BIAXMIEHHAMW CKAaZafbHUX Kinelb BM3HAYMTU HOMIHANbHUIA PO3MIp, AONYCK i FPaHMYHI BiAXUAEHHA
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3aMMUKaNbHOTO KinbuA gaHoro Kona. Lito 3apayy pos3s'A3ytoTb Mig, 4ac BMIOTOBNEHHA MALIMHW i Npu
nepesipLui NPaBMIbHOCTI BUKOHAHOIo po3paxyHKy PK. HeobxigHicTb y po3B'A3aHHi 3BOPOTHOI 3adaui
HaliyacTiwe BMHMKAE B LLeXy NPU CKAAAAHHI MALUMHK, AKLLO YMOBU CKNAAAHHA HE OTPUMYIOTb.
Bu3HauatoTb TMN 334a4i po3paxyHKy — npama abo 3BopoTHa.
Po3mipHi Kofla MorKHa po3B'A3yBaTh AeKinbkoma metoaamm (FOCT 16320—80):
- METOo/, NOBHOI B3aEMO3aMiHHOCTI;
- MeToA, HENOBHOT B3aEMO3aMiHHOCTI (PO3paxyHOK i3 3aCTOCYBaHHAM Teopii MMOBIpHOCTI);
- MeToZ4 rpynoBOi B3aEMO3aMiHHOCTI;
- MeToj NpunacyBaHHs;
- MEeTOZ, pery/itoBaHHA.

Mpwu po3B'A3aHHi PO3MIPHOro Kona MeToA0M MOBHOI B3aEMO3aMiHHOCTI (MeToa, Makcumymy —
MiHIMyMy) NOTpPibHa TOYHICTb 3aMMKanbHOroO Kinbua PK gocAraeTbcs y BCix 6€3 BUHATKY 06'eKTiB npwm
BKJ/IIOYEHHI B Hel CK1aoBuX Kineupb 6e3 Bubopy, Aobopy abo 6yab-aKoi NiaroHKu.

MeTtoa BMXOAUTb i3 MPUNYLLEHHA, WO B OAHOMY PO3MIPHOMY KOJi OAHOYACHO MOXYTb
ONMWHUTUCA BCi KifbUA 3 TPAHUYHMMM 3HAYEHHAMM, MNpUYoMy B Oyab-AKOMY 3 ABOX Halbinblu
HeCnpuATAMBUX CroJiydeHb (BCi 36inbllyBasbHi KinbUA 3 BEPXHIMM TFPaHUYHUMMKU PO3MipaMu, a
3MEHLLYBaNbHI — 3 HUMKHIMKU, aB0 HaBNaKku).

Mpwn po3B'a3aHHi PK meToaom HenoBHOI B3aEMO3aMiHHOCTI MOTPIGHA TOYHICTb 3aMWKANbHOTO
KinbuAa PK B ymoBax 6e3npunacyBasibHOro CKAALAHHA [OCAFAETbCA He y BCiX 06'eKTIB, a nLie B AOCUTb
3HaYHOI 3a34a/1erigb 06yMOBAEHOT IX YaCTUHM.

Llet meTopn 3acTOCOBYHOTb, KOJIM €KOHOMIYHO AOLIBHO MPW3HAYaTU WKPLWI AOMNYCKU HA CKAA4aNbHi
KinbLA Yy NPUNYLLEHHI, WO iX AINCHI po3Mipu rpynyBaTMMyTbCA Y OiNbll BY3bKMX FPaHMLAX MO O4HOMY 3
iMOBIPHICHMX 3aKOHIB, i BIACOTOK PU3NKY BUXOAY BiAXMNEHb 3aMWMKA/IbHOrO KifbuA 33 rpaHuLi nona
OONYCKY He NepeBuLMTb 3a3ganeriab MPUAHATOrO 3HAYEHHA.

Po3B'A3aHHA BMCOKOTOYHUX KOHCTPYKTOPCBbKUX Kil MOXK/IMBE LUAAXOM BBEAEHHA A0 iX CKNagy Kinbusa-
KOMMeHcaTopa. AKWO AnA AO0CArHEeHHA MNOTPIOHOT TOYHOCTI 3aMMKANbHOrO Kifbus 3 KOMMeHcaTopa
KOHOro 06'eKTa BUAANAIOTb 3alMBUIA Y AaHOMY BUMAAKY LWIAP MaTepiany, TO Le MeToh NpMnacyBaHHs.
AKWo nepenbayeHa MOXKAMUBICTb 3MIHIOBAaTU AiNCHUIA pPO3Mip KOmneHcatopa 6e3 3HATTA maTepiany
(nigbopom i3 pagy 3asganeriab BUroToBneHMX abo nepecyBaHHsAM 3 noganbluoto ¢ikcauiero), To ue
MEeTO/, peryatoBaHHA

MonunBe TaKoX 3aCTOCYBaHHA METOAY rpynoBOi B3aEMO3aMiHHOCTI, MPU AKOMY TOYHICTb
3aMMKa/IbHOTO Ki/bLA AOCATAETHCA 3@ PaXYHOK BK/IOYEHHA B PO3MipHE KOJI0 OKPEMMUX CKNAJ0BUX
Kineub, 3a34anerigb po3copToBaHMX 3a AIMCHUMM PO3MipaMM Ha Tpynu.

MpuKnag po3paxyHKy PO3MiPHOro Koa 3a METO40M NOBHOI B3AEMO3aMiHHOCTI
PospaxyBaTu po3mipHe Koo mexaHismy (puc. 15.1, 6).
Po3mipu Kineup PK 3agaHi 3 rpaHnuyHnmm BigxuneHusamu (puc. 10.1, 8) A1 = 12-0,3; A2 = 72-0,4; A3 = 12-
0,2; A4 =100+0,5; AA=4,0.
[MepeBipAEMO 3aMKHYTICTb KOMA i HOMiHaNbHi PO3MipU Kineub, AKi CKNaAaloTb KO0, 32 PO3MIpPHOK
CXEMOI0 | BU3HAYAEMO BEIMUMHY 3aMUKaNbHOTo po3mipy. AA = A4 — (Al + A2 + A3); (10.3)
AA=100-(12+72+12)=4. (10.4)

BWUCHOBOK: KO0 3aMKHYTe.

BuM3Havyaemo TMN 3agadvi — 3a4a4y 334aHO 3BOPOTHY, OCKIIbKM HOMIHANbHI PO3MipW, rpaHUYHI
BiOXMNEHHA | 4OMYCKM PO3MIipiB Kinelb 3a4aHO 32 YMOBOK PO3MAAHYTOrO NpUKNaay.

Bnbupaemo metos A0CATHEHHS NOTPIGHOT TOYHOCTI 3aMMKaNbHOrO KinblA. 3a ymoBamu poboTK AaHOro
PO3MIpPHOr0 KoJla HemMae NoTpebu y BMCOKIN TOUYHOCTI 3aMMKaNbHOMO KifbufA, @ TOMY 3aCTOCOBYEMO
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MeTo/, NOBHOI B3aEMO3aMiHHOCTI. MNepeBipaemo BUOGIp po3paxyHKOM BEMYMHU AOMNYCKY 3aMUKaNbHOIo
Kinbug.
[ns uboro BU3HaYaEMO HalbinbWNM rpaHUYHUIA PO3MIP 3aMUKaNbHOTO Kinbua AA max:
M M
Aﬁ.max = Eﬂzﬁmax - Eﬂzmmax,
Ae A36 max — HalbinbLi rpaHNYHI po3mipn 36inblIyBaNIbHUX Kineup;

A3M min — HaMeHWi rPaHMUYHI PO3MipK 3MEHLLYBANIbHUX Kineub;
AA max=100,5-(11,7+71,6 +11,8) =5,4.

O64YMCNOEMO HAMMEHLLIMIN FPaHMUYHKNI PO3Mip 3aMUKaNbHOTO Kinbua AA min:

i) ™

A pmin = Z A6 min — Z Avzr max,

Ae A3b min — HaMeHLWi rpaHnYHi po3mipu 36inbLuyBasbHUX Kinelp;

A3m max — HalbinbLi rpaHUYHI PO3MipKN 3MEHLLYBAIbHUX Kinelb;

AA min=100-(12,0+ 72,0 + 12,0) = 4,0.

BM3Ha4yaeMo fonycK 3aMUKanbHOro Kinbua TA:

T =A imu — Anin=(EAsnw - Zdheni) + (ZAnms — EAzmin)
TA=5,4-4,0=(100,5-100) + [(12,0+72,0+12,0)— (11,7 + 71,6 + 11,8)]
TA=0,5+0,9=1,4 mm

AIK NoKa3ano obuncNeHHn, 3aMuKasbHe Kinbue AA matume aonyck TA = 1,4 mm.

MeTopa, npunacyBaHHA

Mpu ubOMy MeTOAi 3anMpOMOHOBAHA TOYHICTb BUXiIAHOrO PO3MIpPYy OOCATAETbCA A0AATKOBOIO
0bpob6Ko NpuM CKAaAaHHI AeTani No oAHOMY i3 3a34aneriAb HaMiYeHUX CKIaZ0oBMX PO3MipiB Kona. TyT
JeTani 3a BCiMa po3mipamu, fAKi BXOAATb A0 KOJa, BUIOTOBAAKTb 3 A0MYCKaMW, EKOHOMIYHO
NPUAHATHUMMU ONA SAHWUX YMOB BUPOOHUUTBA. N5 TOro Wwob npunacyBaHHA 3aBXKAW 34iiCHIOBaNoCcA 3a
paxyHoOK 3a3ganerigb BMOpaHOro po3mipy, Ha3sMBAHOIO TEXHOIOMNYHMM KOMMNEHCATOPOM, HeobXiaHO 3a
UMM pPO3MIpPOM 3a/MWaTU NPUNYCK Ha NpWUNacyBaHHA, [AOCTAaTHIM ONA KOMMEHcAuii BeanynHU
nepeBuLLEHHSA BUXIAHOTO PO3Mipy i pasom 3 TMM HaMMEHLLUI ANA CKOpoYeHHA obcAry npmMnacyBanbHUX
pooiT.

Cnoci6 npunacyBaHHA MOMHa 3acTOCOBYBaTM /UlIEe B OAMHUYHOMY i ApibHOCepiiHOMY
BUPOBHNLTBAX, KOJIM HE MOXHA BUKOPMUCTOBYBATU iHLWI cNnocobu 3abesneyeHHs NOTPiGHOT TOYHOCTI.

Mpu ybomy metoai (puc. 15.4) mexaHiam 36MpaloTb 3a NPUHLUNOM MOBHOI B3aEMO3aMiHHOCTI
aetanen, AKi € CKNAAOBMMMU KinbUAMMU, i BUMIPIOOTb OTPUMAHWUIM AINCHUIA po3mip AA 3aMMKaNbHOrO
KinbuA. MoTim npunacoBytoTb (NigpisatoTb) po3mip Ak ocTaHHbOI geTani (Hanbauxkuyoi ao A) Ao Takol
BE/IMUYMHM, WODO y CKNaZaHHI OTpPMMATU po3Mip A 3 [OMNYCKOM, AKMI MNOTPIOHMI 33 KpecneHHAM.
OueBnAHO, WO nonepeaHii posamip Ak BUTOTOBNAETLCA 3 BiANOBIAHWUM NPUMYCKOM Nig, NiapisKy.
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Puc. 15.4. MeToz npunacyBaHHsA Kinbua Ak

MeToa peryntoBaHHA

Mig meTooom perynioBaHHA pPO3YMilOTb TaKMI PO3PaxXyHOK PO3MIPHWUX Kin, npu  AKOMy
npunyweHa TOYHICTb BWXIAHOrO (3aMWKANbHOrO) PO3Mipy AOCATAETbCA HABMWMCHOK  3MiHOHO
(peryntoBaHHAM) BeAWYMHM OAHOrO i3 3a3ganerigb BMOPAHWX CKNAZaNbHUX PO3MIpPiB, HA3MBAHOIO
KOMNEeHCYBasibHUM. POnb KOMMNeHcaTopa 3a3BUYail BUKOHYE cheLiasibHe KifbLe Yy BUINAA NPOKNaaKMY,
peryntoBasbHOro ynopy, KAMHa ToWwo, NpU LLbOMY 33 BCiMA iHLWMMMK po3mipamu Kona aetani obpobnstotb
33 PO3KPINAEHUMM AOMNYCKAMWN, EKOHOMIYHO NPUAHATHUMM ANA AaHUX BUPOOHUUYMX YMOB.

PosrnaHemo meTon, pery/itoBaHHA MepPecyBHMM KOMMeHcaTopom 3 ¢ikcaliero noTpibHoro
nonoxeHHsa (puc. 15.5).

Ay Ap

Puc. 15.5. MeTtopg, peryntoBaHHA nepecyBHMM KOMMEHCAaTOPOM

Mpun LbOMYy MeToAi B KOHCTPYKLi MexaHi3my nepegbayatoTb nepecyBHUM KomneHcaTop. Ha puc.
10.5 ulo 3afayy BUMKOHYE BTy/JKa (pyxomuii KomneHcatop). CKnagaHHA 3A4iMCHIOETbCA 3 MOBHOM
B3aEMO3aMIHHICTIO geTanen, Aki BxoaAatb Ao PK, nicna yoro kKomneHcaTop 3CyBa€ETbCA B NMOMOKEHHA, NPU
AKOMY 3aMMKanbHUN Po3mip AA OTPMMYIOTb Y MeXKax 3adaHoro gonycky TA. Y ubOomy NONOXKEHHI Y
BTY/ALi NPOCBEPANIOETbCA OTBIP Nig ¢ikcaTopHU WTUPT, AKMM 3aKPINJIOETLCA BUKOHAHWIA pPO3MIp
3aMMKaNbHOrO Kinbua AA.

Mpu meTodi perynoBaHHA Nigdopom KomneHcaTopa (puc. 15.6) y KOHCTPYKUji mexaHi3my
nepenbayaeTbca cneiasbHa Wwainba-komneHcaTop A5k,
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Puc. 15.6. MeTog peryntoBaHHA Nigbopom BENUYMHN HEPYXOMOIO KOMMEHcaTopa

Y cKfaganbHOMY LeXy 3aroTOB/IOKOTbCA Ui Wwakbu pisHOI TOBLWMHK. PisHMua B po3mipax A5k
Wwarb-KomneHcaTopiB nepenbavyacTbCa 3 TaKUM PO3PaxyHKOM, WOo6 nicna cknagaHHA iHWKux aetanen PK
3 NMOBHOM B3aEMO3aMiHHICTIO 3 LUMX Walib-KoMneHcaTopiB MOXKHa 6y0 BUOPaTK 3a TOBLLMHOO TaKy, AKA
6 KomneHcyBana HaKOMMYEHY B AaHOMYy BMMAZKYy MOXMOKY i Npu yCTaHOBLUj B MexaHi3am cTtBopuaa 6
po3mip AA y merkax gonycky TA.

MeTog, perynioBaHHA, AKMMA LIMPOKO 3aCTOCOBYIOTb, [A03BOAAE [AOCAITM BUCOKOI TOYHOCTI
MeXaHi3my i migTpumysaTh ii Mifg 4ac ekcnayaTtauii npyu po3WMpPEeHUX OOMNYyCKax YCiX pO3MipiB Kona.
OcobnmBe 3HaYeHHA LeN MeToA, Ma€ NPU PO3B'A3aHHI PO3MIPHUX Kifl, Y AKMX € PO3MIPH, LLLO 3MIHIOKOTbCA
3a BE/IMYMHOIO Nig Yac eKkcnayaTtauii. [Jo HegoNiKiB MeToay HaneXuTb 36iNblIEeHHA KinbKoCTi AeTanen y
MaLUWHI, WO YCKNALHIOE KOHCTPYKL,iI0, CKNaZaHHA 11 eKcnayaTauito.

KOHTpOﬂbHi 3aNMUTAHHA TA 3aBAdHHA

LLlo Ha3MBa€ETbCA PO3IMIPHUM KOOM?
LLlo TaKe 3aMMKanbHi i CKNagoBi Kinbua?

3. OsHaku 36inblWyBanbHMX | 3MeHLWYyBaAbHUX Kineub. Crnocib iX BM3HAYEeHHA Ha cxemi
PO3MipHOro Kona.

4. AKi rpyny po3mipHMX Kin 3aCTOCOBYIOTb Y MalIMHOBYAyBaHHI?

5. HaBegiTb KnacngikaLito po3mipHUX Kin 3aneXKHo Bif BUAIB Kineup.

6. 3a OONOMOroK AKMUX PO3MIPHUX Kin PO3B'A3YETHCA 3aBAAHHA 3abe3neyeHHs TOYHOCTI npu
KOHCTPYHOBAHHI, BUTOTOB/IEHHI | BUMipIOBaHHI AeTanemn?
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JNekuina N216 KoHTpoab Hepo3HiMHMX 3'egHaHb
1. 3'epHaHHA 3aKnenkamu
. Bugwu i npuunHmu 6paky npu KnenaHHi

2

3. 3BapHi 3'eaHaHHA

4. OcHoBHi gedeKTh 3BapHuUX 3'€gHaHDb
5

. 3'egHaHHA NaAHHAM

Hepo3HimHi 3'€OHAHHA XApaKkmepu3yromosCa MUM, WO iX He MOMCHA po3ibpamu 6e3 yWKOOHEeHHS
3'e0Hy8anbHUX enemeHmis. [Jo maKux 3'€OHOHb HAMAEXAMb 3AKAEMOYHI, 38APHI 3'€OHAHHA, A MAKOXM
3'€0HAHHA CKNeto8AHHAM, MAAHHAM.

3'eagHaHHA 3aKNnenkamm
MNepeBaramm 3aKieno4YHMX 3'eAHaHb € 3Ha4YHa cTabiNbHICTb | MOXAMBICTb NPOCTOrO i HaAiMHOro
KOHTPOJII0 AKOCTI 3'€AHaHb.
3aKknenoyHi 3'egHaHHA 3acTOCOBYIOTb: B 0C0B/IMBO BiAMNOBiAaNbHUX 3'€AHAHHAX (3i 3HAYHMMM
HaBaHTa)KeHHAMM) i B 3'egHaHHAX, AKi be3nocepeaHbO CNPUMMatOTb BENUKI BibpaLiiHi HaBaHTaXKeHHS; Yy
3'eAHaHHAX, [le HeaonycTUMe 3BaploBaHHA (Harpis) uepe3 HebesneKky BiANycKy TepmoobpobHUX
aetanei; ana 3'eaHaHHA He3BaprOBaHMX MaTepianis (puc. 16.1).

Puc. 16.1. 3acTocyBaHHA 3aKN€NOYHOrO 3'€4HAHHA NPW BUIOTOB/IEHHI METaNIOKOHCTPYKL,i MOCTiB
3aknenka ABnse cob0to CTPUNKEHDb KPYI0ro nepepisy, Wo Mae 3 04HOrO KiHLA ronosKy, popma
rosI0BKMN MoXe byTu pisHoto (puc. 16.2).
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Puc. 16.2. ®opmun ronoBOK 3aKNenoK
Ha pwuc. 16.3 nokasaHo 3'eaHaHHA 4BOX AeTa/iei 33 LONOMOro0 3aKNEeNOoK 3 HaniBKpyraoto (chepuyHoto)

rON1I0BKOIO.

Puc. 16.3. 3aknenouHi 3'egHaHHA

Y 3'egHyBaHNX AeTaNAX BUKOHYIOTbCA OTBOPU, AiaMeTp AKUX Aewo binble giameTpa
HenocTaBAEHOI 3aKenKW. 3aKenka BCTaBASETLCA B OTBOPM B AeTansx, i ii BibHUI KiHelb
PO3KNeNnyeTbcA 06TMCKaYaMM KNenanbHOro Mo/I0TKa abo MalnHU. [JOBXKUHA CTPUIKHA 3aKNEMNKU
BMOMPAETLCA TaK, Wob BUCTYynatoYa 3 geTani YacTMHa byna [OCTaTHLOK ANA NPUAAHHA i1 y npoueci
po3KnenyBaHHA HeobxigHoT dopmu. Mig yac po3KnenyBaHHA BiAOYBAETbCA OCAAKYBAHHA CTPUMKHA, AKUN
3aMnoBHIOE OTBOPU, BUKOHAHI B 3'€eAHYBaHMX AeTansax. 3aMeKHO BiJ AiameTpa 3aKnenka po3KAenyeTbea B
Xo/l0a4HOMY abo 3a3ganeriab Harpitomy ctaHi (puc. 16.4).

Puc. 16.4. CtBopeHHA roNI0BOK 3aKNenokK
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3aK/enku, yCTaHOB/IEHI B rapsAYoOMy CTaHi, AatOTb WifbHile 3'€AHAHHA, OCKiNIbKM Nicaa KnenaHHA
BOHM XOJ/IOHYTb, JiHiMHI PO3MipM 3MEHLIYIOTbCA | CU/bHIWe CcTAryloTb 3'€AHyBaHi enemeHTU. [Ans
OTPUMaHHA BinbWoi repMeTUYHOCTI LWinbHi WBM nigaatoTb KapbyBaHHIO — O0CagXKyBaHHIO meTany
B30BX LLBA i MO KOy FO/I0BOK 3aK/AENOoK cnewia/ibHUM iIHCTPYMEHTOM — KapbiBKoto.

3a NpM3HaYeHHAM 3aK/IENOYHI LWBKU NOAINAIOTLCA Ha TPU rpynu:
— MilUHi, fKi 3a6e3neuyytoTb HEOBXiAHY MILHICTb KOHCTPYKLii. [lo HUX HanexKaTb 3aKNenoyHi 3'eaHaHHA
JINCTIB, CTaNbHUX KOHCTPYKLUiA Pi3HMX cnopys, NiANOMHO-TPAHCMOPTHMX MPUCTPOIB, PI3SHUX pam,
KPOHLUTENHIB;
— WiNbHi, AKi 3abe3neyyoTb HEOOXiAHY LWiNbHICTb i repMeTUYHicTb. Taki WBW BMKOPUCTOBYIOTL A/A
KnenaHHA pisHMX pe3epsyapis, 6akKiB, eMKOCTel gnsa pPigvH i rasis nig HOPMAAbHUM aTMOChEpPHUM
TMCKOM. Ha cboroHi LWifibHi 3aK/IEeMNOYHI WBKW YacToO 3aMiHIOKOTb 3BapHUMM 3'€AHAHHAMMU;
— MiLHOLWiNbHI, AIKi 3a6e3nevytoTb He nWe HeobXigHy MIiLHICTb, ane M repMeTMYHICTb. 3acTOCOBYHOTb
TaKi WBW ANA KNenaHHA pisHMX ra3o3bipHMKIB, NapoBMX KOTAIB Ta iHWWX anapaTis, AKi NpayolTb Npu
BHYTPiLWHbOMY TUCKY binblie aTmochepHoro.

32 KOHCTPYKTUBHMMM O3HAKaMW LUBWM PO3PI3HAIOTb 3@ PO3TallyBaHHAM 3'€AHYBAHUX JIUCTIB i
3aK/enokK y wWai. 3'egHaHHA AUCTiB MoXKe ByTu HanyckHum (puc. 16.5, a), CTMKOBMM i3 HaknagKoto (puc.
16.5, 6).
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Puc. 16.5. 3aknenoyHe 3'eaHaHHA:

a — HanyckHe; 6 — cTUKoOB
3a po3TallyBaHHAM 3aK/NEMNOK Y 3'€AHAHHAX PO3Pi3HAOTb 0AHOPAAHI (puc. 16.6, a) | baraTopaaHi
(puc. 16.6, 6) 3akNenoYHi WBK. Po3TalyBaHHA 3aKNENOK Y PAgax MoXKe 6yTu WaxoBUM i NapanesnbHUM.
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Puc. 16.6. Po3TallyBaHHA 3aKNENOK Y 3'€QHAHHI:

N DY Y

a — ogHopsgHe; 6 — b6aratopagHe

Bugu 3aknenok
Buan i npuumHm Bpaky KnenaHHA. HalinowwupeHiwi Buan 6paky npu KNenaHHi HaBeaeHo B Tabn. 16.1.

Y noraHo nocTas/eHii 3aKkaenu,i 3pybatoTb rON0BKY, @ NOTiM 6OPoAKOM BUOMBALOTL CTPUIKEHD.
3aKnenKky MoXKHa TaKoX BUCBEPAIUTU. [1NA LbOro 3aknaZHy rofIoBKY KEPHYIOTL | CBEPANATL HA TNOUHY,
L0 AOPIBHIOE BUCOTI roNI0BKK. [liameTp cBepana 6epyTb A0 MEHLWUM AiaMeTpa 3aKAenKu.
HenocsepaneHy ronoBKy HaA/I0MOIOTb 60POAKOM, NOTIM BUOMBALOTL 3aKAENKY.
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Buamn i npuumHm Bpaky npu KnenaHHi

Tabnuus 16.1

Eckis XapaKtepuctmka 6paky MpuunHa 6paky
-1k = CkolweHwuit abo HepiBHO
Z 3cyB 3aMUKaIbHOT FOI0BKU 06pi3aHnin Topeub CTPUIKHA
7 3aKnenKku
/F_\‘\/
<] MporuH maTepiany [LiameTp oTBOPY Manui
N
| 7 - L

3cyB 060X ros10BOK

OTBip NpocBepAieHnin KOCO

3rMH 3aMUKaNbHOI rTONOBKMU

JOBrunin cTpuKeHb 3aKNenku;
NigTPUMKY YCTAaHOBNEHO He Mo
OCi 3aKNenKu

Po3KnenyBaHHA CTPUMKHA MiXK
nmctamm

KnenaHHA BMKOHaHe npu
HEMNPUTUCHYTUX ZIUCTAX

MiacikaHHA (3apybneHHs)
rO/0BKM

O6TMcKau nig Yac 06pobku
rono0BKM ByB NOCTaBAEHWNI KOCO

HepoTtarHyTta ronoska

HewinbHa nocagKa 3aknagHoi
rONI0OBKM MPU KNenaHHi

A
N

Mana 3amuKasibHa rosnoBKa

HepoctaTHA AOBXKMHA
BMCTYNAOY0i YaCTUHM CTPUIKHA
3aKNenKu

HewwinbHe npunaraHHA
3aMMKaNbHOI FTOJ10BKU

Mepekic 06TUCKaya

PBaHi Kpai ronosku

MoraHa AKICTb MeTany 3aKNenKku
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Cnocobu nepeBipKu AKOCTI 3'egHaHHA. [licna CKNagaHHA 3akNenouvHi 3'eAHaHHA NiaaakoThb
peTenbHOMY 30BHILWHbOMY OrAA4Y: MNepeBipAldTb CTAH TO/MOBOK 3aKAEMNOK i CKNemaHux Aetanei.
LWinbHicTb NnpunAraHHA 3'egHaHUX geTanelt BU3HA4YatoTb LWynom. F0N10BKKM 3aKNEeNOoK i BiACTaHb MiXK HUMMU
nepesipA0Tb WabnoHamu.

3aknenoyHi  3'eaHaHHA, AKi  noTpebyloTb  repMeTUYHOCTI, NigaatoTb  rigpaBAiYHUM
BMMNPOOYBaAHHAM LUAAXOM HArHiTaHHA HAaCOCOM PiAMHM Nig TUCKOM, WO NePEBULLYE HOPMASbHUA HA 5—
20 %. Micuga 3'egHaHHA, AKi gatoTb Tevy, NigKkapboByoTh.

3akapboBYyBaHHA BMKOHYIOTb [ABOMA OCHOBHMMM CNOCOGAMMU: OAHIEID TFOCTPOKPOMKOBOI
KapbiBKolo i IBOMa TYNOKPOMKOBUMM KapbiBkamu (puc. 16.7).
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Puc. 16.7. Cnocobu KapbyBaHHA:

Lastrg

\
B

a — oJHieto KapbiBKoto; 6 — ABOMa KapbiBkamm
Cnig, matn Ha yBasi, Wo KapbyBaHHA 3abe3neyye yLLinbHEHHA 3aKJEMOYHOrO LWBA AULe MPU TOBLLMHI
nncta noHag, 5 mm. Mpu ToBLWMHI ncTa 4 MM | meHLwwe KapbyBaHHA HEe BUKOHYIOTb, | LLOB YLLiIbHIOWOTb
NapyCcMHOBOIO NPOK/IAZAKO, MPOCOYEHOI CBUHLLEBUM CYPUKOM Ha HaTypasibHi onidi. MoBepxHIO NUCTIB
Yy MicLAX LWBa pPeTe/IbHO OUULLLYIOTb Big, 6pyay 1 ip»Ki.
3BapHi 3'egHaHHA

Y cyyacHili TexHiuj LWMPOKO 3aCTOCOBYHOTbCA 3'€AHaHHA AeTanei, BUMKOHAHI 3a A0MOMOroto
3BaptOBAHHA. 3BApPlOBAHHA YCMIWHO 3aMiHSAE MOKOBKM, BiANMBKW, KaenaHi 3'€eAHaHHA, CnpoLlyouun
TEXHO/IOMNYHUI NPOLEC, 3HUKYIOUM TPYAOMICTKICTb | 3BMEHLLIYHOYM macy BUpoby (puc. 16.8).
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Puc. 16.8. 3BapHi 3'egHaHHA
1id mepmiHOM «380PIOBAHHA» PO3YMitOMb MpPouec 3'€OHAHHA Memasesux esemeHmie WAIXoM
pO3r1/1a6AEHHA e/1eKMPUYHOO Oy20t0 abo MnoaAyM'sM 20308020 MAsAbHUKA Micusd 3'€OHQHHA 00
memnepamypu 38apto8aHHA abo WASXOM HanaAasneHHs memasny (enekmpoda abo ocobausozo npymka)

MIXC KPOMKAMU CMUKAHHA efnemeHmis, y pe3ynbmami 4020 8 Micusax 3'€0HAHHA ompumyome 38apHi
weu (puc. 16.9).

Puc. 16.9. 3BapHuit wos

3anexHo Big npoueciB, AKi BigbyBalOTbcA NpPW  3BaplOBaHHI, PO3PI3HAOTb 38APHOBAHHSA
Ma1a8A€EHHAM | 38APIOBAHHA MUCKOM.
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3BaploBaHHA MN/AABNEHHAM XapaKTepHe TUM, WO MOBEPXHI KPOMOK 3BapltOBaHWMX JeTanei
NAaBAATLCA i NiCNA BUCTUTAHHA CTBOPIOKOTb MiLLHMA 3BapHMM WOB. [0 TaKoro 3BaploBaHHA HanexaTb
20308e ma 0y208e 38aPHBAHHS.

Mpwv rasoBomy 3BaptoBaHHI roptoumnii ras (Hanpukaag, aueTuaeH), 3ropatodmn B atmocdepi KUCHIO,
CTBOPIOE MONYM'A, AKE BUKOPUCTOBYETLCA ANA MAABAEHHA. Y 30HY MAaBAeHHA BBOAMTLCA MPYTKOBWIA
npucagHuii matepian, y pesynbTaTi Na1aBfeHHA AKOro CTBOPIOETbCA 3BapHUI wos (puc. 16.10, a). Nasose
3BaplOBaHHA 3aCTOCOBYETLCA A5 3BapOBaHHA AK MeTaniB, Tak i niactmac (nonimepis).

Mpu AyroBomy 3BaplOBaHHI A)Kepesiom Tenna € eNeKTpUYHa Ayra, AKa CTBOPHETbCA MiXK
KPOMKaMM 3BaptoBaHWUX fAeTanen («OCHOBHUM MeTan») i enekTpogom. [lyroBe 3BaplOBaHHA MoOXKe
34iMCHIOBATUCA HENNaBKUMW (BYriibHUI | BonbdpamoBuit) enektpogamm (puc. 16.10, 6). Y upomy
BMMAZKYy B 30HYy CTBOPEHOI AyrM BBOAWUTLCA NPUCAAHUIA MaTepian, AKMMA NAaBUTbCA | CTBOPIOE LUOB.
[yrose 3BaptoBaHHA MOXKe BUKOHYBATMCA TaKOX i NnaBKMM enekTpogom (puc. 16.10, B): 3BapHUIA WOB
CTBOPIOETbCA B pe3ynbTaTi NAABMEHHA CaMOro enekTpoga. [lyrose 3BaptoBaHHA 3aCTOCOBYETbCA AuLIe
[ON1A 3BapOBaHHA MeTaniB i ix cnaasi..

Puc. 16.10. Buay 3BaptoBaHHA:
a — rasoBe 3BaplOBaHHA; 6 — yroBe HeMaBKUM eeKTPOAOM; B — AYrOBe MJIaBKUM efekTpoaom; 1 —
npucagHuii matepian; 2 — 3BapHUM NAANbHUK; 3 — Noaym'a; 4 — enekTpuyHa Ayra; 5 — Hennaskuit
eNlekTposa; 6 — eNeKTpoAoTPUMaY; 7 — NIABKUIA eNeKTPOoL,
Po3pi3HAOTb TaKi BUAW 3BAPHUX 3'€QHAHD:
Cmukose 3'edHaHHA (C) — 3BaptoBaHi AeTani 3'eaHY0TbCA CBOTMM TOPLLEBUMU NoBepxHAMM (puc. 16.11).

Puc. 16.11. CtuKose 3'egHaHHA

Kymoee 3'e0HaHHA (¥Y) — 3BaptoBaHi AeTani po3TalloBaHi Nig KyTom i 3'eAHYIOTbCA NO KPOMKax (puc.
16.12).
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Puc. 16.12. KyTtoBe 3'egHaHHA
Taspose 3'eOHaHHA (T) — TopeLb OAHIEi aeTani 3'eAHYETbCA 3 BOKOBOIO NOBEPXHELD iHLLOT AeTani (puc.
16.13).

Puc. 16.13. TaBpoBe 3'egHaHHSA
3'edHaHHA Haxaucmom (H) — noBepxHi 3'eAHYBaHMX AeTanei 4acTKOBO NepeKkpmnBaloTb ogHa ogHy (puc.
11.14).

Puc. 16.14. 3'egHaHHA HaXIUCTOM
3BapHi WBK MOXKYTb BYTK cyLinbHUMMK (puc. 16.15) abo nepepueyactmu (puc. 16.16).

Puc. 16.15. CyuinbHuit wos
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Puc. 16.16. MNepepmByacTmii LWOB:

a — TOYKOBWI WOB; 6 — y WaxoBOMY pPO3TallyBaHHi; | — A0BXWHA NpoOBaplOBaHMX AINAHOK; t — KPOK

OcHoBHi gedeKTn 3BapHUX 3'€gHaHDb

Y npoueci CTBOpeHHs 3BapHOro 3'€AHaHHA B MeTafi WBa i 30Hi TEPMIYHOro BMIUBY MOMKYTb
BMHUKaTK aedeKTn, TO6TO BiAXMAEHHS Bif, YCTAHOBNEHUX HOPM i BUMOT, AKi NPU3BOAATL A0 3HUMKEHHSA
MiLHOCTi, eKcn/lyaTaliMHOT HafiMHOCTI, TOYHOCTI, @ TAaKOX MOTIPLEHHS 30BHILUHbOTO BUIASAY BUPOODY.
JedeKkTn 3BapHUX 3'€AHaHb PO3PI3HAIOTL 3@ NPUYMHAMM BMHUKHEHHA | Micuem iX po3TallyBaHHA
(30BHiWHI | BHYTPILWHI).

3an1eXKHO Big, NPUYMH BUHUKHEHHA iX MOXHA NOAINUTM Ha ABi rpynu. [1o nepLioi rpynu Hanexatb
AedeKTn, Nos'A3aHi 3 MeTanyprintHUMK i TENNI0BUMK ABULLLAMMU, AKI BiaOyBalOTbCA Yy NPOLECi CTBOPEHHA,
dopmyBaHHS i KpUCTanisaujii 3BapHOi BaHHW i OCTUraHHA 3BapHOro 3'€iHaHHA, Le — rapsadi i xonogHi
TPILLMHM B MeTaNi WBA i NPULLOBHI 30Hi, NOPW, LWIAKOBI BKAOYEHHSA, HECMPUATANBI 3MIHW BNACTUBOCTEN
MEeTa/y WBaA i 30HM TEPMIYHOro BNAMBY.

Jo ppyroi rpynu paedekKris, AKi HasmBaloTb aedekTamm GOpmMyBaHHA LIBIB, HanexXaTb AedeKTH,
NMOXOAKEHHA AKMX MOB'A33HO 3 MOPYLIEHHAM pPeXuMy 3BaplOBaHHA, HEMNPABM/IbHOK NiATOTOBKOLO i
CKNAJaHHAM eNeMEHTIB KOHCTPYKLii nig 3BaploBaHHA, HecnpaBHICTIO o6nagHaHHA, HeabanicTio i
HM3bKOO KBanidikaLieto 3BapHUKA N iHLLMMW NOPYLUEHHAMM TEXHONOTIYHOro npouecy. [lo aedekTiB uiei
rPynu HasexKaTb HEBIAMOBIAHICTb LUBIB PO3PaxyHKOBMM pPO3Mipam, HenpoBapu, Nigpiav, nponasnu,
HanNAMBW, He3aBapeHi Kpatepu M iH. (puc. 16.17).
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Puc. 16.17. Buan gedekriB y 3BapHUX 3'€AHAHHSAX:
a — nigpisu; 6 — nponan; B — HenpoBapu; r — TPiLWMHK; g — ras3osi Nnopu

JedbekTn MmoxKyTb 6yTW 30BHILWHI | BHYTPIWHI. [l0 30BHIiWHIX HanexXaTb AedeKTu, AKi MOXKyTb ByTH
BMAB/EHI 30BHIWHIM ornaaom (aedektn GopmyBaHHA WBA, TPILLMHM | NOPWU, AKI BUXOAATb Ha MOBEPXHIO,
TOoWo). [N BUABNEHHA BHYTPIWHIX gedeKTiB NoTpibHi cneuianbHi meToan HepynHIBHOro 1 pyiiHiIBHOro
KOHTPOIO.

JedeKkTn UYMHATb 3HAYHWI BMAIMB HA MILHICTb 3BapHMX 3'€AHaHb i HeEpigAKO € NPUYMHOI
nepeayvyacHoro pymHyBaHHA 3BapHUX KOHCTPYKUin. Ocobnmeo HebesneuHi TpiwmHonoAibHi aedeKktu
(TpiWwmHKM, HenpoBapHK), AKi Pi3KO 3HMKYIOTb MiLLHICTb, 0COB/IMBO NPU LMKAIYHUX HAaBAHTAXKEHHSX.

Dedektn popmum wiBa. BigxmneHHA po3mipis i popmu 3BapHOro LWBA Bif, MPOEKTHMUX HallyacTiwe
CNOCTEPIraloTbCA B KYTOBMX LWIBAaX i MOB'A3AHI 3 MOPYWEHHAM PEXMMIB 3BApPIOBaHHA, HeMpaBWJIbHOD
NiAroTOBKOKO KPOMOK Nifg, 3BapltoBaHHA, HEPIBHOMIPHOK LUBMAKICTIO 3BApPOBaHHA, a TaKOX i3
HECBOEYaCHUM KOHTPO/IbHUM 0BMipom LBa.

Henposapom Hazusarome micyesy 8i0CymHicme CrisiassneHHA MiX 38APHO8AHUMU eseMeHmamu,
Mi¥ memasanom wea (i OCHOBHUM memasaom abo oKpemumu wapamu wea npu bazamowaposomy
38APHOBAHHI.

HenpoBap 3meHLWye nepepi3 WBa i BUKAWMKAE KOHLEHTPALI0 Hanpy*KeHb, TOMY MOXe 3Ha4yHO
3HU3UTU MILHICTb KOHCTPYKUii. [inAHKWM WBa, Ae BWABNEHI HENpoOBapw, Be/NYMHA AKUX MEPEBULLYE
4OoNyCTUMY, NiANATAOTb BUAAIEHHIO | NOAANbLIOMY 3aBaploOBaHHIO. HempoBap y KOpeHi WwWBa nepesaxHo
BMK/IMKAETbCA HELOCTAaTHbOK CUIOK CTPyMy abo NiABULLEHON LWBUAKICTIO 3BaprOBaHHA, HeMpoBap
KPOMKM (HecnnaBieHHA 3 KPOMKaMu) — 3CYBOM €/IeKTPOAA 3 OCi CTUKY, @ TaKOX PyXaHHAM Aayri,
HEenpoBap MiX LWapaMy — NOraHMM OUYULLLEHHAM NonepeaHixX Wapis, BEMKMM 06'eMOM HaTOMIOBAHOIO
MEeTa/ly, HaTikaHHAM PO3Mn/1aBAeHOro MeTany nepeg ayroto (puc. 16.17, 8, 16.18).

Puc. 16.18. edeKT 3BapHoro wea (Henposap)

Midpizom HazusaromMoe Mmicyese 3meHWeHH MosWUHU OCHOBHO20 Memasy y 2paHUyi wea.

MNiapis Nnpu3BoAUTb A0 3MEHLIEHHA Mepepisy MeTany i pi3Kii KoHUeHTpaLuii HanpyXKeHb y TUX
BMNAAKaAX, KOJIM BiH PO3TalLOBaHUI NepneHANKYAAPHO Ailo4Mm poboYMm HanpyKeHHam (puc. 16.17, a,
16.19).
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Puc. 16.19. fledekT 3BapHoro wsea (nigpis)

Hanausom Ha3usaromMb HAMIKAHHA Memasny Wed HA MoBePXHI0 OCHOBHO20 Mmemasny 6e3
cnaaeneHHs 3 HUM (puc. 16.20).

Puc. 16.20. ledekT 3BapHOro wea (Hanams)

lponasnom HA3UBAKOMb MOPOHCHUHY Y W8I, AKA CM80opPUsIACA 8 pe3ysabmami 8UMIKAHHA 38APHOI
8aHHU. [Tponan € Hedonycmumum depekmom 38apHO20 3'€OHaHHA (puc. 16.17, 6).
Kpamepom Ha3zusarome He3asapeHe 3a2ubsieHHS, AKe CMBoPHEMbCA Nicasa obpusy Oyau 8 KiHUi wea.

Y KpaTepi, K NpaBUiIo, CTBOPIOIOTLCA YCaAHi NyXIOCTi, WO YacTo nepexoaATtb y TpilmHu (puc. 16.17, T,
16.21).
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Puc. 16.21. ledekT 3BapHOro LwBa (Kpatep)

[a30Bi NOpM CTBOPIOKOTLCA Y LWBI BHACNIAOK NepeHacu4yeHHA PO3MJIaB/IEHOr0 MeTasly 3BapHOI
BaHHM raszamu. Mopu MOXKYyTb OYTW BHYTPIWHIMK, AKI He BMXOAATb HA MOBEPXHIO 3BAPHOrO LWBA, i
30BHIlWIHIMK, fAKi BUMXOAATb HA MOBEPXHIO WBA. BOHM MOXYTb 6YTM OAMHOYHMMMK, FpynoBumM abo
pO3TalloBYBaTMCA NaHUIOXKOM (puc. 16.17, o).

Migpisn, HaTiKaHHA, HANAWBKM, NpPOMANM, He3aBapeHi KpaTepu, AKi 3anuMwuauca nicna
3BAPIOBAHHA WANAK i OPU3KKM, OMNMaBAEHHA KPOMOK (y KYTOBMX LWBaX) BWMK/AMKAIOTLCS MNEpPEBaXKHO
HagMIpHOI CUNOKD CTPYMY | Hanpyru Ha Agy3i, Be/IMKMM [AiaMeTpoOM efNeKkTpoaa, HenpasuibHUMMU
MaHINynaWiAMM enekTpogoMm, MOraHMM CKAAZaHHAM Nig 3BaprtoBaHHA, HU3bKOK KBanidikalieo abo
HeabanicTio 3BapHMKa.

Knacudikauis BuaiB KOHTPONIO 3BapHUX 3'€QHaHb. 3BapHi 3'€AHAaHHA BBaAXKaloTb AKICHUMM, AKLLO
BOHW He MatoTb HeZonycTUMKX AedeKTiB i IX BNaCTUBOCTI 3a40BO/IbHAOTL BUMOraM, AKi BUCYBAOTbCA 40
HUX BiANOBIAHO A0 YMOB eKcnJyaTalii 3BapHOro By3na abo KOHCTPYKLi.

AKICTb 3BapHMX 3'€AHaHb NEPEBIPAIOTb TAKUMU BUAAMMU KOHTPOJIIO:

— nonepeaHiM, y Mpoueci AKOro BUKOHYHOTb NEpeBipKy AKOCTI BUXiAHWMX MaTepianiB (3BapoBaHOro
MeTasy i 3BapHUX MaTepianiB), KOHTPONb MiArOTOBKWU AeTanen nig, 3BaptoBaHHA i CKNaAaHHA By3/iB, a
TaKOX CTaHy OCHaLLEeHHs, 3BapHOro obnagHaHHA | NpUCTPOiB, KBanidikaLii CKnaganbHUKIB | 3BapHUKIB;
— MOTOYHUM Y MPOLECi BAKOHAHHA 3BapHUX pobIT, Wo nepeabayae nepeBipKky A4OTPUMAHHA TEXHONOTI
3BaplOBaHHA — PEXKMMIB, 3a4NLLEHHA NPOMIXKHUX LUBIB, 3aBaptoBaHHA KpPaTepiB TOLLO;

— OCTaTOMHUM KOHTPOJIEM FOTOBUX 3BAPHUX KOHCTPYKL,iM, AKMN NPOBOANTLCA BigNOBIAHO 40 BUMOT, LLO
BMCYBalOTbCA A0 BUPOLiB.

Ha cTagii nonepegHbOro KOHTPO/10 BUKOHYIOTb BUNPOBYBaHHA Ha 3BaptOBaHICTb, Y TOMY YMCNi MeXaHiuHi
BMNPOOYBaHHA, MeTanorpadiyHi AOCNiAKeHHA 3BapHUX 3'€AHaHb | BUNPOOYBAHHA HA OMip CTBOPEHHIO
rapAYmx i XoNoAHUX TPILLMH.

Mig yac BUKOHaAHHA 3BapHUX PObLIT 3acTOCOBYIOTb Pi3HIi CNOCO6M KOHTPOAO 3BapHUX MaTepianis i
3BapHMX 3'egHaHb. LIi cnocobu noginatoTbes Ha ABi rpynu:

— PYIHiBHi (KONIM 3BapHe 3'€eAHaHHA AOBOAUTLCA PYMHYBATH);

— HepylHiBHI (KoaM 3BapHe 3'egHAaHHA He BUXOAMTb 3 n1aay).

Ha npaKktuui nepeBa)HO HaMaraloTbCA 3aCTOCYBATU HeEPYMHIBHI CNocobu KOHTPOAO, OAHAK
OEeAKY YaCTUHY 3BapHMX 3'€QHaHb AOUiNbHO MigAaBaTW PYMHYBAHHIO AN OTPMMAHHA HagilHiwoi M
[A0CTOBipHOIT iHPpopMaLLii Npo BNAaCTUBOCTI BUKOHAHUX 3'€AHaHb.
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30BHilWHIlM ornag i 3amip po3mipis wWeiB. Llei BUA KOHTPOAO € HEOOXiAHMM | HaNOLWMPEHINM
Nnpwv 3BaploBaHHi. 30BHIlWHIN ornag moxe OyTWM BUKOHaHMI HE03bPOEHMM OKOM i 3a AOMOMOrot
36inbWwyBanbHOro ckna. Mepen 30BHIWHIM OrNA40OM 3BapHi WBW MaloTb B6YTU peTesibHO OYMLLEHI Big
WaKy, a AKWo HeobxigHo, To i npoTpasneHi. Ornsaatv getani caifg AK nicaa NpuUxonaeHb, Tak i nican
HaKNaZlaHHA KOXHOro Ba/nKa. Po3amipu LWBiB 3amipatoTb cnewjianbHUMK WabnoHamu i BUMIpOBabHUMMU
npuctpoamm 6esnocepeHbo NicnsA 3BapOBaHHA.
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Puc. 16.22. 3BapHuit WoB 3 aedeKTamm (NycKaTicTb)
Ornagatm HeobxigHo BCi 6e3 BMHATKY 3BapHi 3'€AHaHHA. 30BHIWHIN ornag i BUMIPOBAHHA
3BapHMX 3'€4HAHb 34iMCHIOIOTb 32 YMOB A0CTaTHbOMO OCBIT/IEHHA 06'€KTA KOHTPOAIO.
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Puc. 16.23. 3pasku g BU3HaYEHHA MeXaHIYHNX BNaCTUBOCTEN:
a, 6 — Ha po3TAar HannaeneHoro metany (a) i 3sapHoro 3'eAHaHHA (6); B — Ha 3rMH; I — Ha yAapHy
B'A3KiCTb
183



Ona  nepesipkM MexaHIYHMX BAACTMBOCTEM i3 HannasneHoro abo OCHOBHOro MmeTany
BUIOTOBAIAIOTL KPYrAMi 3pasok (puc. 16.23, a), AKuii BUNPOOOBYIOTb HA CTaTUYHMI (KOPOTKOYACHMI)
pPO3TAr Ha PO3PUBHIM MawuHi. OaHOYacHO BM3Ha4YalOTb BiAHOCHE NOAOBMKeHHA (y BiACOTKax Big
NMOYaTKOBOI AOBKMHU 3pa3Ka).

AHanoriyHo NpoBoAATb MeXaHiYHiI BUNpobyBaHHA BIaCTMBOCTEN 3BApHOro 3'€AHAHHA 3 NPOBHOT
niacTUHKU abo Tpybu Ha naockomy 3pasky (puc. 16.23, 6).

MnacTMYHICTb meTany WBa BM3HAYAETbCA BUNPODOYBaHHAM 3BapHOro 3'€4HAHHA Ha CTAaTUYHWI
3rMH (3arMH) Ha poO3pPMBHUX MaliMHax abo nig cneuianbHUm npecom (puc. 16.23, B). Yum Binbwmnin KyT
3arvHy, TUM BULLA NAACTUYHICTb. MaKcMmanbHUI KyT 3arvHy, Wwo aopisHioe 180°, xapaKkTepusye nobpy
NNACTUYHICTb MeTany. 3pa3oK 3arMHAETLCA A0 CTBOPEHHA TPILLMHM.

BunpobyBaHHA 3BapHOro 3'eQHaHHA Ha yAapHW po3puB (yAapHY B'A3KICTb) NpoBoAATb Ha
cneuianbHMX MallMHax (MaATHUMKOBUX Komnpax). [ns uboro BMIOTOBAAKOTbCA ChNeuiafibHi KBagpaTHi
3pasku 3 Haapisom 3 6OKy po3KpuTTA Wea (puc. 16.23, r).
3BapHe 3'egHaHHA BUNPOOOBYIOTL Ha TBEPAICTb 3a3BMYAl HA 3arapToBYBAHWUX CTANAX.

KoposiitHi BuNnpo6yBaHHA 3BapHUX 3'€QHaAHb.

Koposieto Hazusaemeocs pyliHy8aHHA Memasis, craasis i ix 38apHUX 3'€OHAHb YHACMIOOK 8rnaugy
HO HUX 0mo4yr4020 cepedosulid. IcHye 08a s8UOU KOpO3ii: XiMiYHa U eneKmpoximivyHa.

XimiyHa Kopo3sia asnsie coboto npouec 6e3nocepeaHbOT B3aEMOIT MiXK METa/IoM i cepegoBULLEM
(cyxi rasu, piaki HeenektTponitM — 6GEH3WH, MacTWUNo, cmona Touwpo). EnektpoximiuHa Koposis
BiAOyBa€ETbCA Nif, BNJAMBOM Ha MeTanu PiAKUX eNIeKTPOoNIiTiB (BOAHMUX PO3YMHIB CONEN, KNUCNOT, NyriB), a
TAKOX BOJIOrOro NoBiTps, TO6TO NPOBIAHMKIB €NEKTPUKM — PO3YMHIB, AKI MICTATb iOHW.

®Di3nMyHi MeToAU KOHTPOJIIO 3BapHMUX LIBIB

PapiauiitHa pedeKrocKkonia — peHTreHo- i rammarpadiuHnii meToa KOHTPOIO.

PeHmeeHo- | eammazpaghia — ye memod OMPUMAHHA HA PeHMeeHIi8CbKill naisyi abo eKpaHi
306paxceHHs npedmema (8upoby), npoceivysaHo20 peHmeaeHi8CbKUM abo 2aMMa-8UNPOMIHOBAHHSAM.

BiH 3acHOBaHMI Ha 34aTHOCTI PEHTreHIBCbKOro i ramma-BMMNPOMIHIOBAaHHA MPOXOAUTU Kpi3db
Henpo3opi NpegmeTn, B TOMY YMUCAI KPi3b MeTanu, i OiATU Ha PEHTreHiBCbKYy NAIBKY i AeAKi XiMidHi
e/IeMeHTH, 3aBAAKM YOMY OCTaHHI dayopecuitotoTb (CBiTATbCA). Mpu LuboMy aedeKTH, sKi 3ycTpivatoTbes
npw 3BaploBaHHi B TiNi BUPOBY i HalyacTille MaloTb XapaKTep NOPOKHMH (HENPoBapiB, TPILLMH, PAKOBUH,
nop TOLLLO), Ha PEHTIEHIBCbKIlM NAiBLUi (Ha peHTreHorpamax) matoTb BUrIAL Nasam (pakoBuHK, nopu) abo
cmyr (HenpoBsapis). Ak npaBuao, npocsivytoTe 3—15 % 3aranbHOI AOBXWMHM 3BapHOro WBa. B ocobaneso
BiAMNOBIAANIbHMX  KOHCTPYKLIM npocBivytoTb yci  wBKM. Cxemy MpPOCBiYYyBaHHA PEHTIEHIBCbKMM
BUMPOMIHIOBAHHAM BMPOOY MoOKasaHo Ha puc. 16.24. 3anexkHo Bif pexumy npocsivyyBaHHA (npu

aedektn posmipom 1—3 % Bif TOBLMHM KOHTPO/IbOBAHUX AeTanen.
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Puc. 16.24. Cxema nNpocBivyBaHHA PEHTIeHiBCbKMM BUMPOMiIHIOBAaHHAM BUPOOY:
1 — peHTreHonniBKa; 2 — nNpocsivyyBaHUi BUpi6; 3 — aedeKT; 4 — byTnap 3i CBUHLEBUM eKpaHOM; 5 —
peHTreHiBcbKa TPybKa; 6 — KaceTta; 7 — eKpaH
YNnbTpa3ByKOBMIU MeToh, KOHTpoal. Lleit meton 3acHOBaHWIA Ha 34aTHOCTI BMCOKOYACTOTHUX
KO/IMBaHb YacToToto 6amn3bko 20 000 My NnpoHMKaTM B meTan i BigbmeaTuca Big nosepxHi aedekris (Big
nepenoH, Lo 3ycTpiYatoTbca). CXemy y/bTPa3BYKOBOIO MeToAy KOHTPOJIIO 3BapHMX 3'€AHaHb NMoKas3aHo
Ha puc. 16.25.

a 6

Puc. 16.25. YNbTpa3BYKOBUN METO KOHTPO/1IO 3BapHUX BUPOGiB:
a — 3aranbHui BUrnag gedekrockona; 6 — curHanm Ha ekpaHi ocumnorpada: nisopyy — wos 6e3
AedekTy, NpaBopyy — 3 TPILLMHOI Ta HENPOBapPOM

MarHitorpadiuHumit meToa KOHTPOA. [pU LbOMY METOAi PEe3yNbTAaTU 3aNUCYIOTLCA HA MArHiTHY
CTpiuKy. CyTHICTb LLbOro MeToAy KOHTPO/O MOAAra€ B HamarHivyyBaHHi 3BapHOro 3'egHaHHA i dikcay,ii
MarHiTHOro NMoToKy Ha pepomarHiTHy cTpiyky. CTpiuka HaKMa[aETbCA HA KOHTPO/IbOBAHUI BUPIO, KN
HaMarHiyyeTbcA iMNy/NIbCHUM nonem. MarHiTHe none, 3a HaABHOCTI AedeKTiB, PO3MNOoAiNAETbCA
noBepxHew geTani No-pisHomy, i BignoBigHO GepoMarHiTHI YaCTUHKKM Ha NiKTi HAMArHITATbCA Pi3HOK
Mmipoto. MNoTim depomarHiTHa CTpiYKa 3HIMAETLCA 3 KOHTPO/IbOBAHOro BMPOOY, i ii «NpoTAryloTb» Kpisb
BiaTBOpIOBaY (puc. 16.26), WO CKNAAAETLCA 3 MEXaHi3My NPOTAryBaHHA i ocumnorpada 3 nigcuaosavyem
eNeKTPUYHMX iIMNYNbCIB.
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wioe besz deghexmie

ULIAKO8l ma 2a3o0al
GIIIOYEeHMHA

Puc. 16.26. MarHiTorpadiyHuii MeToa KOHTPOJIIO 3BapHMX 3'€AHaHb (XapaKTep iMNynbCiB Ha eKpaHi
ocumnorpaoda)
MarHiTorpadiyHmnini MeTof 3aCTOCOBYETbCA AR KOHTPOJO 3BapHWUX 3'€AHAHb TOBLMHOM He
6inbwe 12 mm. Llum meTogom MOXKHA BUABAATb MAKPOTPIWMHM, Henposapu rMbuHoo 4—5 % Big,
TOBLUMHW KOHTPOJ/IbOBAHOIO METaYy, LWIAKOBI BKAOYEHHSA i Fra30Bi Nopu.

3'egHaHHA NAAHHAM

MaaHHAM Ha3usaemMbCA 3'€OHAHHA Memarsnegux demasell 30 00MOMO20t0 iHWUX Memasie abo
cnaasie, HA3UBAHUX MPUMOAMU; MPU UbOMY PO3MaAA8AAEMbCA aAuwe npunili, a ocHosHUlU memasn
30/1UWAEMBCA  Hepo3rnaasaeHUM. Temmnepamypa nAaeneHHA purnow MAe 6ymu HUM4o 8i0
memnepamypu na08seHHA OCHO8HO20 Memany. Po3nnasneHull npunili, esedeHull mix< 3'€OHy8aHUMU
0emanamu, 3aaUeae 3a30p i Npuaunae 0o ix nosepxHi. Mpunil npoHukae (QugyHAye) 8 ocHosHuUl meman
Ha He3Ha4yHy enubuHy. [lpu ocmueaHHi npunot 8 micuyi 3'eOHaHHA Oemasneli CMBOPHOEMbLCA MiyHe i
WwinbHe 3'€OHAHHA. AK OCHOBHI Mamepianu npu NAasgHHI 30cMocosyoMbCA NpuUnoi ma garcu.

Puc. 16.27. 3'egHaHHA geTanein naaHHAM:

1 — npwuniiA; 2 — NasnbHUK
OCHOBHUM iHCTPYMEHTOM, 3aCTOCOBYBaHUM AN HArpiBaHHA MicuA MasHHA, € NasAbHUKK (puUc.

16.28) i naanbHi namnu (puc. 16.29).
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Puc. 16.29. MasanbHa namna

Ona nasHHA BaX/1MBE 3HA4YeHHA MaloTb MiAroToBYi POOOTU, SAKI YACTO BM3HAYAKOTb AKICTb
3'eAHaHHA. LUMpOKo 3acToCcoBYHOTbCA TPM OCHOBHI GOpPMWM MNasHMX 3'€HAHb: HaMyCKHE, CTMKOBE i
3'egHaHHA «y Byc» (puc. 16.30). HalinowupeHiWwmMm € HanyckHe 3'€eAHaHHs, 3pyYHe AN BUKOHAHHA i
[0CUTb MiuHe. 36inblUyoun NePeKPUTTS HanNyCKHOro 3'€AHAHHA, MOXHA NiABULLYBATU MOFO MIiLLHICTb i B
6inblIOCTi BUNAAKIB AOCATTU PIBHOMILHOCTI 3 OCHOBHMM meTasom. CTUKOBe 3'€AHAHHA Ma€E Kpaluuit
30BHIlWHIN BUrAag i npu ob6pux NpUMoAX i MPaBUAbHOMY BMKOHAHHI 4YacTo MoOXKe 3abesneunTu
[AOCTaTHIO MiLHICTb (MeKa MiLHOCTI Moxe caratv 40—45 KI[/mm2). CTMKoBe 3'eAHaHHA 3aCTOCOBYETLCA B
TUX BWMNAZKaX, KOAW MOABOEHHA TOBLUMHWM MeTany HebarkaHe. 3'eAHaHHA «y Byc», Ake notpebye
YCKNaAHeHoi NiaroToBKM KPOMOK, CyMilLAae nepeBarn CTUKOBOMO i HanycKHoro 3'eAHaHb i 3abe3neyye
£06pnin 30BHILWHIA BUMNAL i BiACYTHICTb BUCTYNAtOUMX KPOMOK. 3'€AHAHHA «y BYC» A03BONAE AOCAMTU
PiBHOMILHOCTI 3 LLiAMM Nepepisom 3a paxyHOK 36inblieHHA po6oYoi naoLi 3'egHaHHA.

~ ? npuniu
=~

=

g

Puc. 16.30. opmun nasHUX 3'eaHaHb:
a — HanyckHe; 6 — CTUKOBE; B — «Yy BYC»
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KoHTposib AKOCTI FOTOBUX NasfbHUX 3'€AHaHb 3a3BMYall NPOBOAATL OAHUM 3 Gi3MUHMX cnocobis
6e3 pyiHyBaHHA BUPODBY (30BHILLHIA Ornsd, peHTreHockonia) abo 3 pyMHyBaHHAM BUpPO6iB (Ha BiapuB,
Ha 3pi3, Ha po3pws).

KOHTpOnbHI 3anUTaHHA Ta 3aBAaHHA
Ynm xapaKTepusyTbca HEPO3HIMHI 3'egHaHHA? AKi 3'eQHAHHA 40 HUX HaNeXaTb?
HaBegitTb KnacudikaLito 3aK/1enoYHmX 3'eAHaHb.
AKi BUAM 3BaptoBaHHA BM 3HaETE?
AKi icHylOTb BUAM 3BapHUX 3'€QHAHB?
Ha3BiTb MeTOAN KOHTPO/IIO 3BapHUX LUBIB.

oV hs wWwN R

AKi IHCTPYMEHTM 3aCTOCOBYOTLCA MPU NAAHHI?
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