Jleknis 12. IlpaBmia Ta BHMOIM CKJIAaJaHHS KpecCJCHHA

ONTHYHMX JAeTajiel

1. OcHoBHIi npaBujia CKJIAJaHHA KPECJIC€Hb ONITHYHHUX aeraJien

OnTtuuHi Jetaimi 300pakylOThbCs Ha KpEeCIeHHSAX Y BIIMOBITHOCTI JO

3arampHUX TpaBuin  BeraHoBieHMX CKJI. KpecieHHS TOBHICTIO XapaKTepH3ye

ONTUYHY JeTallb Ta € BUXITHUM JOKYMEHTOM JIJIsl pO3POOKH TEXHOJOTIYHOTO MPOIECy

il BUTOTOBIIEHHS Ta KOHTpOJO. [Ipn 300paXkeHHI ONTUYHOI AeTali BUKOPUCTOBYIOTh

3arajibHi IMMpaBujia MaITHHOOYIIBHOTO Ta MPHIa00yXiBHOTO KpECICHHS, aie i3-3a

creruQike i1 cIry’)kKO0BOTO 3HAYCHHS 3aJIaF0Th JCSKi JOIMOBHEHHS, a TAKOX BUKOHAHHS

0COOIMBUX HOPMAaTUBHUX BUMOT. HpI/IKHaZ[I/I BUKOHAHHA KPECJICHb JACAKUX OIITUYHHUX

nerajge mokaszadi Ha Mai. 12.1-12.5. HasememMo nesxi ocoOJUBOCTI BUKOHAHHS

KPECIICHHA OIITUYHHUX JeTaneu:

JIeTalli PO3MIIIYIOTHCS Ha KPECICHHSIX Y HAPSAMKY PO3ITOBCIODKSHHS CBITJIA 37TiBa
HaIpaBo;

YHCIIOBE 3HAUEHHS paiiyciB cheprHuHUX MOBEPXOHb MM03HAYAIOTH OYyKBOIO R.
acepHryHi TOBepXHI BU3HAYAIOTH PIBHSHHIM KPHUBOI TOBEPXHI 00CpTaHHS;
MAJTIHIPAYHI TOBEPXHI 3a/1al0Th 3HAYCHHSM pajiyca R mepen sSkuM MHITYTH
cioBo “Tlumingp”.

y IPaBOMY BEpXHHOMY KYTKY KPECICHHS PO3MIIIYIOTh TAOIHINIO B K BKA3yIOTh:
BHMOTH JI0 MaTepiaxy, BUMOTH J0 JeTali, po3paXyHKOBI JIaHHI;

y TIOJTi KPEeCIIEHHS 1 MPUMITKaX BKa3ylOTh JOJATKOBI KOHCTPYKTHBHI OCOOJIMBOCTI
Ta TEXHOJOTIYHI BHMMOTH, HANpPUKIAA: IITPUXiB Ta mU(p y 30UIBIIEHOMY
MaciTall 3 BKa3yBaHHSM pO3MipiB, BU3HAUYCHHS BUAY IMOKPUTTS Ta oro mudpy,
PO3Mip CBITIIOBOTO AlaMETPY, PO3MIpH JJIsl JOBIJOK 13 31pOUYKOIO, TOIIIO.

y mTamii 000B’SI3KOBO MUINYTh HaltMeHyBaHHs jaetaii, Mmapky ckia i ['OCT, macy
JeTaii, Macitad KpecieHHs;

Juis 301pHUX OJWHUIL TAaOJUI CKJIAJAEThCs 13 BUMOI JI0 BUPOOY 1 ONTHYHHUX
XapaKTEPUCTHK;

Ha KpECJIeHHSX 30ipHUX OJHMHHUIG CKIICIOBAaHY IOBEPXHIO BHJIJISIOTH JIHIEIO

MOJIBIHOT TOBIIMHM 1 BKA3YIOTh CTPiJIKOIO 3 OykBoto K B ii po3pusi.



3a KpeclIeHHsIM JeTali po3pOOITIOI0Th KPECICHHS 3aTOTOBKH TSI TIPUHHSIITOTO
TEXHOJIOTIYHOTO Tporecy. Ha mpoMy KpeciaeHHI BKa3yloTh JOIYCKH Ha OOpOOKY,
YHUCTOBI PO3MIpH JeTali i BUMOTH 10 MaTepiany. KpecieHHsI 3aroToBKM HEOOXiTHe
JUTsL 3aMOBJICHHs HamiBpaOpukary (dacTwHH a00 TpecoBaHOi 3aroTOBKH) 3 CKIIO-
3aBoy. IIpu po3poOIli TEXHOJIOTIYHOTO MPOIeCy CKJIaJal0Th MOOIEPAIiHHI eCKi3H
3arOTOBKM Ha OKpeMi omeparlii. 3HaYeHHsS ONTHYHUX XapaKTePHCTUK, BU3HAYCHHUX
npu rabapuTHOMY pO3paxyHKY CHCTEMH BKa3ylOThb y TaOJMIli, a HpU HiATOTOBII

BUPOOHUIITBA TEXHOJIOTH HE MIOBHUHHI iX MEePEIUBIISATUCE.
2. IMoka3zuuku AKoCTI AeTajiei

HasBHicTh a00 BiZICYyTHICTH MEBHOTO MOKa3HUKA B TaOJUII BUMOT JI0 JAeTanei
Mae IS TPOIeCy BHUTOTOBJICHHS JOCTAaTHHO BHW3HAUCHWH TEXHOJIOTIUYHWHA 3MIiCT.
UwrcioBi 3HAYEHHS MOKA3HUKIB SIKOCTI OOYMOBITIOIOTH TPYJIOMICTKICT 1 CKIIQHICTH
BUKOHAHHS ollepallii TeXHOJOTIYHOTO Mpolecy 0OpoOKH JAeTai.

['paHn4HO JOMyCTUMI BIAXWIICHHS CTPUIKA KpUBH3HH N, Np BUKOHYIOUHX
ONTHYHUX ITOBEPXOHb A i1 b BiJl CTPiJIKHM KPUBU3HM MTOBEPXHI IPOOHOTO CKJIa 3a/1al0Th
B unciax (Maid. 12.1 Na =5 i Np=3) inTepdepeHniiHux Kijgemp ado CMYXKOK, SKi
30iratotbest 3 niamerpoM D, abo 3 HaliMEHIIUM pPO3MipoM JAeTali MpH KOHTPOII
OpoOHUM CKJIOM. Y BUPOOHHYHMX YMOBax iHTepdepeHIiiiHy KapTHHY 3BHYAiHO,
HA3WBAIOTh “KOJLOPOM™, TaK SK IPH OCBITICHHI OUIAM CBITJIIOM JiHII MarOTh
paiyxHe 3a0apBlIeHHS.

Po3mipu chepuunoi moBepxHi 3a1aHi Ha kpecieHHi sk R+AR MM, BUMiproloTh
NOOIYHUM METOZOM 4Yepe3 BiIXWJICHHS KPUBH3HH IOJIpPOBAHOI ONTHYHOI MOBEPXHI
JIeTalli BiJi BUMIpIOBAIBLHOI 0a3u — poOOY0i MOBEpPXHI MPOOHOrO CKJa (ONTHYHOTO
Katiopy). BumiproBanus N HaTiiHI SKIO 00pOOIIOBAIEHA IIOBEPXHS Ma€ TIPABHIILHY
chepuuny popmy. [Tokazamkam N, i Np mpsMomnponopiiiHi BigXuieHHS KPUBU3HH
MOBEPXHI BIJ 33/JaHUX po3paxyHKoM. SIkmo miamerp nerani D Oinblme niamerpa

poGHoro ckiia D, To s ceprudaHOi MOBEpXHIi crpaBeyHBa (popmyJia mepepaxyHKy:

D
ND = (—)2 an.cm.

(12.1)

np.cm
[lepepaxyHOK 3MeEHINye HAIIMHICTh pe3yNbTaTiB BHUMIPIOBaHb, TaK SK

NOMUJIKA y BHMIpioBaHHI N NpoOHUM CKJOM 30iIblIyeTbess npu D <D

np.cm



. . D . .
IIpOMOpIiitHO BigHOmeHHIO (——)°. V nesknx Bumagkax N i AN BKa3yoTh i3

np.cm
3HaKaMu IUTIoC, abo MiHyc. lle o3Hauae, mo crnocrepira€Thesi MOBITPSIHUN TPOMIKOK
Ha Kparo, a JJOTHK B IICHTPI MPH 3HAKY ILIFOC 1 TPOMIXKOK B IIEHTPI, a JOTHK Ha Kparo
MpH 3HaKy MiHyC (Man. 12.6).

VY BUpOOHMYMX yMOBaX BiJIXWJIEHHS MEPIIOTO BUMAJAKY NPUHHITO HAa3UBATH
3arajibHUM Oyrop, a Jpyroro — 3arajibHa siMa. [l MJI0CKOT MOBEPXHI 11€ 03HAYAE, 110
IpH 3HaKy IUTIFOC BOHA 3JIeTKa BWITYKJIA, a MPH 3HAKYy MIHYC 3JIeTKa YBITHYyTa.
[Toxazauku N 1 Np Ipu 3HaKy Imioc, a0o MiHYC MOXKYTh OyTH YHCEIIbHO PiBHI, aje
inTep¢epenuiitna kaptuau Oyne pisHa. [Ipu 3HaKy miroc JiHIl CXOAITHCS 10 TOUKH
NPUKIAJCHHS. CUJIM HAaTUCKy P, 30epiraioum BUTHYTICTh, a 4YepBOHE 3a0apBIICHHS
3HAXOJIUTHCSA B cepeluHi JiHil. Taky KapTHHY Ha3WBalOTh HE sIMa, a MUIKAU KOJIIp.
JIIsl TUTOCKWX TIOBEPXOHB 3arajibHi IMOHATTS “Oyrop” 1 “sma” 30epiraioTb CBOE
3HAYEHHSI.

BuwmiproBannst 3HaueHb MMOKa3HWKIB N 1 Np He 3aleXuTb B TOTO,
3aMUKAIOThCS 1HTepepeHIliiiHl NiHii y Kiabls abo 300pa)KyIOThCS CKPHUBICHUMHU
CMYTaMH, 1 He 3aJIe)KUTh BiJl CAMETPHYHOCTI PO3MIIIEHHS! KAPTHHU BiTHOCHO IIEHTPY

netani. 3HadeHHsS N 1 Np BH3HA4YarOTh MO YUCIY KiJelb, SKi MU Oa4lMMO Ha TUTOIT

. . . At
netani mig mpoOHMM  ckioM (Ha Mait. 12.7 N=3) , abo y BiIHOIIEHHI — sIKe
4

Bu3Ha4yae BUTHYTICTH JiHIT N=0,4. 3nauenns N i Np Moxyts Oyt menmie 1 i
BUpaKaTHCS TPOOHNMH YHCIaMU. B Takux BHUIaaKax OILIHKY 3arajbHOTO BiJIXHMIJICHHS
KPUBH3HH OOPOOITIOBAIBHOT MTOBEPXHI BiJI BUMIPIOBAIBHOI ITOBEPXHI MPOOHOTO CKJIa
BeIyTh IO 3a0apBJICHHIO palyKHUX KOJBOPIB iHTep(hepeHIIHHNX JiHINA, Tak sSK
MOBHOTO KiJTBIIS HE BHJTHO.

3nayeHHsM Np 1 Np mpomopiiifiHe TOBII Imapy ckia, sSKHA MOTpiOHO
MOJIipYBaTH, MO0 3pOOWTH BiIXWICHHS KPUBH3HH TOBEpPXHI MeHIme. ToBIma Ihoro
mapy 1O oci 30UIBIIY€EThCS MPOIMOPIIHHO KBaapaTy jiaMerpa Aetaii. TpymaHoIi
00poOKH B IpoIieci MONTipyBaHHS y 3B’SI3KY 3 UM 3pOCTAIOTh MPOMOPIIHHO KBapaTy
abo kyOy niaMeTpa jaeraii, a TOJipyBaHHS BHKOHYEThcs mpuOmm3Ho B 20 pa3iB
nmoBUTBHIIIE TLTiI(GOBKH. SKIMO Ha iHTepdepeHIliifHiil KapTUHI KUTbI BUTATHYTI B
OJIHOMY 1 CTHCHYTI B iHIIIOMY HAIIPSIMKY, TO € 3arajbHe BiIXMJICHHS (OpPMH MOBEpPXHi
Bi cdepuunoi. Ile BiaxWIeHHs Ha3WBAaIOTh ACTUTMATUYHICTIO IOBEPXHI.

['eomeTpuyHO 11e 03HAYAE, MO ONTHUYHA MOBEPXHS CKJIa € chepolnTiHAPUIHOIO (Ha



Mait. 12.8 N=1). 3naueHHs aCTUTMAaTHUYHOCTI BU3HAYAETHCS SIK PI3HUILI Kilelb N 1Mo
ocsM -1 1 11-11.

3HauHy YacTHUHY JOMYCTUMUX TpPaHWYHUX 3Ha4eHb N 1 Np CKIagaloTh
BIJIXWJICHHS, 1[0 BUHUKAIOTH MpHU 0OpoOIl, a TaKOXK BHACIIJOK BUOpAHOTro crnocoly
KpIIUIeHHsI 3aroToBku. Hampukian, mpu enacTudHOMY criocobi OJOKYyBaHHS MOJKHA
onepxatd N>1 , a mpu TBepIoMy OJIOKYBaHHI MOXKHA OJIEp’KaTH TUTBKH N>3.

['pannyHO MOMyCTHMI BiIXWIIEHHS pajiyciB MpoOHUX cKeleln (KamiopiB) ARy
1 ARg 3rigHo 3 'OCTom 2412-81, a6o Ara i Arg, 3rigHo 3 'OCTom 2786-82 (Ha mai.
12.1 ARA=%0,1%, i ARg=£0,05%), 3amaroTh B MikpoMeTpax, ad0 y BiJICOTKaxX Bij
3HAYCHHS HOMIHAJIBHUX PaJiyciB, a00 B OJAX iHTEPPEPEHIIHHUX CMYT JUTS TUIOCKAX
MOBEPXOHb. ['paHUYHO JIOMYCTUMi BiAXWICHHS (QOPMH BUKOHYIOUMX ONTHYHUX
noBepxoHb A 1 b (AN,=0,5 na puc. 12.3 ta ANp=0,3 ma man. 12.4) 00UHCIIOIOTH
JUTSL JTlaMeTpa JAeTali:

AN, = (0N, = (AN, (122)

ne L,D.N— nomkuna, niameTp, 3HA4eHHS oOkpeMoi mommiku. [lomunku ¢opmu
OyBarOTh JIBOX BHJIIB: 3arajbHi i MiCIIEBI.

3arajpHi MOMIIKH (OPMHU — II€ YTBOPEHHS CepOIIiHIPHIHOI TTOBEPXHI,
sKa B KOXKHIM TOYIll Mae MOJBIHY KpuBH3HY. l[e BUKIIMKae MOSBY acTUTMATHU3MY, a
i TPOOHUM CKIIOM 3’SIBJISIFOTHCSI BUTSTHYTI KiTBIS a00 AYTH, SKi HE YTBOPIOIOTH
YacTUH KoJla. BIinXWieHHs KpUBHU3HH IOBEPXOHb BiJ 3aaHO] BH3HAYAETHCS
dbopMyIT0KO:

_4ANA AR

A= =R

(12.3)

Oxpemi moMuIKH (GopMH OyBarOTh 30HAIBHI, TOOTO CHMETPHUYHI BiJIHOCHO
BEPIINHHU CPEepHUHOr0 CerMeHTa, a00 HECUMETPUUHI B PI3HUX MICISIX MOBEpPXHi, K
Ha MamoHKy 12.9. SIk 3arayibHi Tak 1 OKpeMi MOMMIKU (OPMU ONTUYHUX MOBEPXOHb
3MEHINYIOTh PO3AUIBHY 37aTHICTh CHUCTEMH, IO HE KOMIICHCYETHCS pO3MipaMH
TOBIIMHU 1 PajiyciB JIiH3, MOBITPSHAX MPOMDKKIB. TOMYy MiJIXif A0 MPHITYCTUMHUX
3HaueHb AN BUMOITIUBIIINH, HiK 10 N.

['pannuni BigxuneHHs AN 3aBxau npusHavaoTh B 1ossix N. Jlo Toro x npu
3BHYAHHUX IIEXOBUX CIIOCTEPSIKCHHSX IHTEpPEpeHIiHHOI KApTHHH ITiJT TPOOHUM
CKJIOM OKO HE MOKe po3pi3HUTH oMmJIKHA MeHIe 10% N 1 pe3yIbTaTé BUMipIOBaHHS

CTaOTh HE HANIMHUMMU.



30HaIBHI MOMIJIKH BUSBIISIOTHCS SIK 3MiHA BiJICTAHI MK iHTepEpEeHIIIHHIMHA
KiJIBISIMH, 200, SKIIO KapTHHY OPI€EHTYBaTH HA CMYTH, IO JIEXKATh HOMEPEK HAIpsIMy
BIJIXUJICHHS TIOBEPXHi, SIK MICIIEBUI BUTHH cMyT (Ma. 12.9).

OxpeMi TOMUJIKM BUHUKAIOTH SIK PE3yJIbTAT Pi3Koi HEBIMOBIIHOCTI PO3MIipiB
IHCTPYMEHTY Ta OOpOOJIOBAILHOI TOBEpPXHI, TPyOMX IOMHIIOK B HaJaroKCHHI
BepcTara, HAasIBHICTh HEOJHOPITHOCTEH 1 pPi3HOTEMIIEPaTypPHOCTI MarepiaimiB, sKi
B3a€MHO IPUTUPAIOTHCS.

['pannuyHo gomycTuMi JedekTH 4YucTOTH mojipyBaHHs P, i1 Pp 3amaiore B
KJIacaX YMUCTOTH ONTHYIHHUX TOBepXoHb 3rigHo 3 [OCT 11141-84.

Bci momipoBaHi moBepxHi MarOTh MOPCTKICTh 13 1 14 kxmaciB 3rigao 3 TOCT

00 005
2789-73, AKy BM3HA4arOTh BiANOBIAHO R, iR, . 3rigno 3 'OCT 11141-84

BCTaHOBJIEHI JOJATKOBO OLTBII )KOPCTKI BUMOTH JI0 YUCTOTH BUKOHYIOUMX TOBEPXOHb
ONTHYHUX JIeTajJei, OOYMOBJICHI PO3MIpH 1 YMCIO JeeKTiB — TMOJPSIHH 1 TOYOK.
Bumorn pernmamenToBani 9-ma kiacamu P — Big 9 110 2 JUIS TOBEPXOHb, BiJUTAICHUX
BiJl TUIOIIIMHU 300paXKeHHS, 1 me OLThIN >KopcTKuM kiacoM P1 3 mimposnimamu 1-40,
1-20 i 1-10 ans moBepXOHb, PO3TAIIOBAHUX B IUIOUIMHAX 300pa’keHHs MpEIMETIB.
Hanpuxknan, o kimacy P migposmizamu 1-10 qo3BosseTses mupuHa moapsmiuan 0,002
i miamerp Toukm 0,004 MM. OcTaHHI BUMOTH TaKi JKOPCTKi, IO OOYMOBIIOIOTHCS
KpYTOBi cepeqHs 1 KpaiioBa 30HU AiameTpoM 1/3 1 2/3 cBiTiOBOrO AiaMeTpa, B SKHUX
JneeKTH OMyCKaloThCs, a B IIEHTpaIbHiH 1X He TOBUHHO OYyTH.

['paHUYIHO JOIMYCTHMI BiJIXHMJICHHS BiJI IEHTPUYHOCTI JTiH3 C 3a7af0Th B JIOJISIX
mitiMerpa. 3HadeHHss C BKa3ylOTh Ha BEJIWYMHY HapaJIeTbHOTO  3MIMEHHS
TeOMETPUYHOI OCi CHUMETpil AONOMIXHOI CKJIaJalbHOI IMJIIHAPUYHOI MOBEPXHI BiJ
ONTUYHOI OCi BUKOHYIOUMX MOBEPXOHB JiH3HU. Lle momyck Ha B3a€eMHe po3TalryBaHHs
JIBOX BHKOHYIOUMX 1 OJIHI€l JOTIOMiIXHOI ITOBEPXHIi JIiH3: iX BIAJHOCHUH MOBOPOT, a00
3MimeHHs. J[erieHTpoBaHa JTiH3a HIOW CKJIQJeHa i3 MPAaBHIIBHOI JIIH3U 1 CHEpPHIHOTO
KIMHY 3 KYTOM G, SIKHH OOYMOBIIIOE€ pi3HY TOBIIMHY Kpato JiiH3u. Ha xpecienHi ii
3aat0Th jonmyckoM C, MEpeTBOPIOIOYM 10 JICHEHTPOBAHOCTI JPYyroro pojy
mapajie)IbHAM 3MIIIEHHSIM Ocel. J[eneHTpoBaHICTh JIiH3 BHKJIMKAE TOSBY a0epaii
KOMH, acTUTMaTH3MY 1 IOIEPeYHOr0 XpoMmaTtu3My. BHHWKae IelneHTpOBaHICHTh Ha
HEepUIMX OMNeparisX MOMTY4HOI oOpoOKM 1 mpH OJIOKYBaHHI JIIH3 4Yepe3 HMOMUJIKH

633}/B3,HH$I pu BCTAHOBJICHHI 3arOTOBOK. I[CI_ICHTpOBaHiCTB SMCHIIYIKOTH 10



JIOTTyCTUMUX 3HAYeHb KPYTJIMM MUTIQyBaHHSAM Ha omeparlii, Ky BHKOHYIOTH ITiCIIS
IOJTIPYBAHHS IHIIOTO OOKY JIiH3H.

[Toxa3znuku sikocti BurotoBiieHHs Tpu3M Ny, ANy, N, ANg, P MaroTh Takuii
camMuil 3MiCT, mO 1 JuIs JiH3. ['paHWYHO MOMyCTHMi 3HAYEHHS MipamigaTbHOCTI
MPU3MH 33J[al0Th B KyTOBid Mipi. I[lipamigaibHICTE - IIe HemapalelbHICTh pedep
MIPU3MHU, SIKY BHCJIOBITIOIOTH JIOITYCKOM T, a00 HemapajelbHICTh pedpa OHOTO i3 KYTiB
JIO 30BHINIHIX BUKOHABYMX I'paHell B TOJOBHOMY Tepepisi mpusmu. J[s mpsMoKyTHOT
OpU3MH - 1€ HemapalelbHICTh pedpa MpsSMOro KyTa TiNOTEHY3HOI TpaHi.
[TipamiganpHICTh SBJISE COOOIO JOMYCK HA B3aEMHE pO3TAITyBaHHS ONTHYHUX
MOBEPXOHb MPHU3M: IX BITHOCHHI MOBOPOT [Ipw mboMy po3iiibHA 34aTHICTh MPH3MU
3MeHIIyeTbes. [lipamiganbHICTh BUHHMKAE 13-3a TOXUOKUM OOPOOKH i TEXHOJOTIYHOTO
Oa3yBaHHSI.

['paHrgHO AOMTyCTUMI BIIXUJICHHS KyTiB IPU3MH BU3HAYAIOTH B KYTOBiH Mipi.

Sxmo 645#0, TO IpU3Ma He PO3rOpTAETHCS B ILIOCKOMApANIEIbHY IIACTUHY.
KnuH mmacTuHM BiIXWisie TPOMEHI BiJl pO3PaxyHKOBHX HANpSIMKIB 1 BHOCHTH
XpoMmaTu3M. B mux ymoBax Ha3HAYalOTh JIOMYCTUME 3HAYEHHS G4s. PI3HUIIST TOCTpUX
KYTiB IIPH3M BHHHKAE 13-3a MOXUOKU 0OPOOKH 1 TEXHOJIOTTYHOTO Ga3yBaHHS.

JlomycTrMe 3HA4YEHHS TPaHUIll PO3ALTFHOI 3AaTHOCTI € BU3HAYAIOTHh B KyTOBUX
CeKyH/JIax. 3HayeHHS BH3HAYAE BILJINB OJTHOPITHOCTI MOJIBIITHOTO
MIPOMEHE3aJIOMJICHHS, OECCBUTRHOCTI CKJIa, a TAaKOXX BILTUB 3HAU€Hb Ha PO3IUITBHY
3natHicTh mpusmu (Mai. 12.3, €=30"").

JloBxuHa X0y TpoMeHst L B Ipru3Mi BH3HAYAETHCS TA0APUTHAM PO3PaXyHKOM
JieTall.

Iloka3zuuku sikocti BurorosiieHHst KiuHIB N, AN, P Ta iHIII MaroTh Takui
caMo 3MICT, SIK JJIS JIiH3 1 TIpu3M, J0JA€ThCs TUTbKU G. KyT BiAXWJIEeHHS MPOMEHS
BH3HAYAIOTh B KYTOBUX 3HAYCHHSX, Ha SKI HAa3HAYalOTh TPAaHUYHO JOMYCTHMI
BiJIXVJICHHS.

CaiT/TOBH# 1iaMeTp JieTalli CB. & BU3HAYAIOTH B MiTliMeTpax.

IToxasuuku sskocti BUroToBIeHHS CiTOK N, AN, P, MaroTs Takuii camuii 3MicT,
SK 1 711 KIUHIB. ['paHUYHO JToIycTHME 3HAYeHHSI KJIMHOBUAHOCTI O BH3HAYalOTH B
KyTOBUX CEKyHJIaX, a00 XBUJIMHAX.

Binxunenns kyrta kivHa, ab0 KJIMHOBUAHICTH IUIOCKONAPAJIENbHOI MJIACTUHU

BUHHUKAIOTH 3a PaXyYHOK TOXHOKH TEXHOJIOTIYHOTO Oa3yBaHHS 1 0OpOOKH.



JIst ciTOK T'paHWYHO JOMYCTHMI BIAXWJICHHS INTPHXIB IO IIMPHHI, PI3HHUIIL
IMAPUHU, BIJICTAaHh MIX HUMH, a TaKoX MmpudTy HaAmUCIiB, 3amycky ¢dapbdoro i
TPaBJICHHS BKa3YIOTh B I10JII KPECICHHS y BUTJIS IPUMITOK.

3uavenns f, Sg, S'», cB. J. BKa3zaHi 3TiIHO 3 JAHUMHU TabapUTHOTO
PO3paxyHKy A CKJIaJaHHS TaOIWIlb KOMIUIEKTAIlli JiH3 Ta MEepPEeBIpKU ONTHYHHX
napaMmeTpiB 30ipHoi oxmHuUII. Ha onHill i3 BeJIWYMH, sKa € 3aMHKAIOYOI0 JIAHKOIO
PO3MIpHOTO JIAHITIOTa, BKa3yIOTh TPAaHUYHE BiIXUJICHHS.

Kpim mepepaxoBaHMX TOJIOBHHX TIOKa3HHUKIB SIKOCTI BUTOTOBJICHHS, JIO
ONTUYHUX JICTAJICH MPE/IIBIISIOTH 1 JI0JaTKOBI BUMOTH, alie OCTaHHI 3aJ]al0Th HE TaK
gacTo. [ paHWYHO JOIMYCTHMI BIJIXWJICHHS, BKa3aHi B TAOJUIIX BHMOT JI0 JeTaJleH sK
MMOKA3HUKK SIKOCTi, BIJIOOpa)karoTh CyMapHY Jif0 MOXHOOK TEXHIYHOTO Oa3yBaHHS,
00poOku, BuMiptoBanb. CyMmMapHi MOXHWOKH, HE3aleXHO BiJl YOTO BOHH OJIepXKaHi,
CKJIQJIAlOThCsl 3a TMPaBHJIOM MAaKCHUMyMy, MiHIMyMy a0o HMOBIpHO 1 He MOBHHHI
MIEPEeBUNITYBAaTH 3HAYCHHS I'PAaHUYHUX BiJIXWIEHb, BKa3aHUX B TaOIUIIX BHMOT JIO
netaneil. B HaBYamBHUX po3paxyHKaX J03BOJIIEThCS BUKOPUCTOBYBATH IPUOIN3HI
JIOTTYCTUM1 3HAYeHHsI TPaHUYHUX BiaxwieHb (Tabn. 12.1), mo mpu3HAYAIOTHCS SIK
MOKA3HUKH SIKOCTI ONTHYHUX JIeTaJICH.

Tabmumsa 12.1

EemeHTH ONTHYHUX TIpUTIAIiB JlonmycTuMi BiIXWJICHHSI ONITHYHHUX ITOBEPXOHB
3a kpuBu3HOO | 3a popmoro | 3a medexTamu
N AN YUCTOTH

O06’exTUBHU:
KOJIIMATOPIB 1 aCTPOHOMIYHI1 1-3 0,2-0,3 7-8
TEJECKOIIYHI 3-5 0.3 4-5
aepooTO3HIMAITBHI 1-3 0,1-0,5 5-6
dotorpadiuni 3-5 0,3-0,5 5-6
Mikpockomis g0 10* 2-3 0,2-0,5 3

Bix 10™ no 40* 1-2 0,1-0,2 2

Oinpim 40 0,5-1,0 0,05-0,1 2
Oxkynsipu, Tynu 3-5 0,5-0,8 3
[Ipu3mu: BigOUBarOYi MOBEPXHI 0,5-1,0 0,1-0,3 2-3
3JIOMJTIOIOYI TTOBEPXHI 2-4 0,5-1,0 3-4




CITKH 1 KOJIEKTUBHA 5-10 1,0-2.0 1-10,20.40
3aXuCHI CKeTBIlS 1 CBITIIOPUTETPH

nepea 00’ EKTHBOM 3-5 0,3-0.5 5
CBITHOQIBTPH 32 1 Iepe OKYIISIPOM 5-10 0,8-2 2-3
JI3epkaiia cepeIHBOT TOYHOCTI 0,5-1.5 0,1-0.3 3-4
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Mau. 12.1. Ilpuknag BUKOHAHHS KPECIICHHS JITH3H
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Mann. 12.4. IIpuknag BUKOHAHHS KPECIEHHS KJIMHA ONITUYHOTO
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Mai. 12.7. Cxema miipaxyHKy iHTep(depeHIIIHHIX CMYT MPHU BUMIPIOBaHHI KPHBU3HH
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Mann. 12.8. Buriman Mann. 12.9. BuMiproBaHHSI MiCIIEBUX TTOXHOOK
iHTep(epeHIiitHOT KapTUHH NIPH KPUBU3HH ITOBEPXHI
BUMIipIOBaHHI CEPOIMITIHAPHYHOL

MTOBEPXHi.



