Jlekuis 13. IlaidpyBaHHs i noJlipyBaHHSI ONTHYHUX MOBEPXOHb

1. lnidpyBanHsA 3aKpinyieHUMH A0pa3UBHUMH 3€pPHAMU

OOpoOKy CKJIa IHCTpYMEHTAMH 13 3aKpIIJICHUMH a0pa3WBHUMH 3epHAMH 3aCTOCOBYIOTH JIJIS
BHJIQJICHHS HAWOLIBIIOI YaCTHHHM TPHUITYCKY 1 IIJTOTOBKH ITOBEPXHI JUISI HACTYIHOTO TOHKOTO
nutipyBaHHS CYCHEH3isIMH aOpa3MBHUX IOPOIIKIB 1 OCTaTOYHOIO TIOJIPYBaHHS  ONTHYHHUX
MTOBEPXOHb.

[midyBanHs ckiia 3akpilyieHMMH aOpa3suBHUMM 3€pHAMHU Jy)Ke CXOXKe Ha HulipyBaHHS
METaJliB Ha MeTalopi3albHUX BepcTarax. Jlis OAMHUYHOTO 3aKpIiIUIEHOTO 3epHa MPU3BOAWTH [0
CKOJIFOBaHHSI YacTOK TEHITHOTO CKJa MiJ J€I0 TaHT€HIIAJIbHUX CHJI, HAlpaBJICHUX MiJ] MaJuM
KyToM 70 noBepxHi. CKJI0 pyHHYeTbCs SIK TEHAITHUN Marepiajl po3TPICKYIOUUCH 1 BiKOIIOIOUYHCH
JIpiOHUMU YacTKaMH HEMPaBHJIBHOT (OpMHU.

[Tpu muridyBaHHI TOJIOBHUH pyX IHCTpYMEHTa — 00epTaIbHU, a 00pOOITFOBAaHOT 3arOTOBKH —
3BOPOTHO-TIOCTYNAbHUH. CXeMa poOOTH OJMHUYHOTO 3aKpilIeHOTo adpa3suBHOTO 3epHa MoKa3aHa
Ha man. 13.1. Ilpu B3aemonii 3epHa 31 CKJIOM YTBOPUTHCS MOPYUICHHWH IIap TOBIIMHOKO 7, IO
CKJIQIA€ThCS 3 TTOBEPXHEBUX HEPIBHOCTEH TOBIIMHOIO K 1, TPIIMUHYBATOTO IIapy, IO JEXKUTH i
HUMH M. CTPYKTYypa peIbeQHOTO Mapy CKIAIAETHCS 3 3aIlaiH 1 BUCTYIIIB, sIKi MalOTh IPU BEPIIHHI
KyT ~150°.

3 penbedHOTO IMApy BUIYUYEHO MPUOIM3HO TMOJOBHHY OO’€MYy CKJIa, a 4YacTHHA, IO
3aITMIIAIACS, TIPEJICTaBlIeHA Y BUIJISAII BUCTYMIB. TOBIIMHA IIapy CKJIA, IO 3HIMAETHCS 3a OJMH
MPOXiJ iIHCTPYMEHTa BU3HAYAETHCSI TEOMETPUYHO 3aMKHYTHUM PO3MipHUM JIAHITIOTOM, III0 Ma€ JIaHKa
a MiX HacTaHOBHUMH Oa3aMH IHCTpyMEeHTa 1 CKja, JiaMeTpoM [ iHCTpyMEHTa, BHCOTOIO [
3arOTOBKH, pO3MIpOM /4 dYacTKH, IMO BHCTYIAae i3 3B'I3KM aOpa3WBHUX 3epeH 00poOHOTO
IHCTpYMEHTA.

Mix moBepxXHEIO CKJia i MarepianoM 3B's3KH HUTI(YBaIbHOTO KOJa, 3 SIKOTO BHCTYMAIOTh
aOpa3uBHI 3epHa, OOOBSI3KOBO MOBHMHEH OyTH 3a30p, o 3ale3ledye Mojady 3Ma3ykouo-
OXOJIOJKYBAJIBHOIT PIJMHM 1 BIJICYTHICTH INKIJTABOTO TEPTS 3B'S3KH 1O CKIIY, IO MPU3BOIUTH IO
BHJIIJICHHS BEJIMKOI KUTBKOCTI Teruia. TakuM YMHOM, YacTHHA 3€pHA, IO B3a€EMOJIIE 31 CKIIOM,
CKJIagae MeHI 1/3 #ioro HaOLIBIIIOTO PO3MIipy.

O6’eM TpHUITYCKY, IO BUIAISIETHCS, 3aJEKHUTh BiJf KPUXKOCTi, TBEPIOCTi, MIITHOCTI
aOpa3suBHUX 3€peH 1 MaTepially 3B'S3yBaHHS 1 IPOMOPLUIHHUN IHTEHCUBHOCTI pexuMy oopoOku. Ha

3€pHO Jli€ CUIa pi3aHHS R, CTBOPIOBaHA y BITHOCHOMY PYyCi IHCTpYMEHTA 1 CKJIa i pyHHY€E OCTaHHE.



CkmamoBa F, cwmm R cupsimoBana mijg KyroMm 180° 1o BekTopa BiTHOCHOI MIBHAKOCTI V, —~, IO

JeXKUTH Yy TUTOIIHHI, JOTUYHOI /10 00poOmoBanoi moBepxHi. Cuini F, mpomopitiitaa po0oTi, siKa #e
Ha BUJAJICHHS CKJIa 1 BUJIEHHS TeIIa.

HiI[ BIIJIMBOM CHJIA Fn a6paBI/IBHC 3CpHO IIPOHUKAE B TOBILY i pyﬁHYC CKJIO, BUKJIMKAarOYn

MOSIBY KOHIYHUX TPIMIMH. 3akpilUleHI 3epHa 3roJIOM 3aTyILTIOIOTHCS, 3YCHJUIA  pi3aHHS
30uTBIIyeThCs. Toai B poOOTY BCTYIIAalOTh HOBI 3epHa 1 mporiec NuTipyBaHHS HJe 3 PiBHOMIPHOIO
iHTeHcuBHICTIO. OOpoOKa 3aKpIIUIEHUMH a0pa3UBHUMU 3€pHAMU € HalOLIbII eeKTUBHUM MpoIiec
00pOOKH CKJIa B ONITUYHUX TEXHOJIOTISIX.

EdextuBricTh TmTiyBaHHS CKJIA 3aKpiIUICHAMH aOpa3WMBHUMH 3epHaAMH 0OyMOBIICHA
HACTYITHUMH OOCTaBHHAMMU:

1)3akpirieHi abpa3uBHi 3epHA MPAIIOIOTH SK Pi3lii, 3aIUINA0YU Ha 00poOIIOBaHil MOBEPXHI
CKJIa CYLIJIbHI MEePeciuHi MOIPSIIUHY;

2)3akpiIuieHi 3epHa PYHHYIOTHCS TUTBKU TIPH BILTUBI Ha CKJIO, aJie He BiJl IEPETHPAHHS OJTHE
00 1HIIIE;

3)Pobounii THUCK IHCTpyMEHTa 30CEpPEIKYEThCS HA HEBEIUKOMY YHCII 3€peH, IO
BUCTYIAIOTh 31 3B'13yBaHHS,

A 11IBusKicTs pizaHHs cknanae 15 — 25 m/c, a pobounit Tuck 10°Ia;

S)HeomHOpiHICTE PO3MIpIB 3€peH HE BHUSBISETHCS, OCKUIBKA BOHHU IPAIIOIOTH TLIBKH
YaCTUHOIO, 1110 BUCTYTIAE 31 3B'S3KH;

6)PscHa mogaua edexTUBHO BHAAJISE 3pyHHOBAHE CKIIO 1 TEIJIO;

7)IIpu poOOTI 3 MATUMU TI0JTAYaMK YTBOPSTHCS MaJli MiKpOHEPIBHOCTI TTOBEPXHI HABITh MPH
BHKOPHUCTaHHI IHCTPYMEHTA 3 3epHAMH BEJIUKO1 3¢€PHUCTOCTI.

[TpoayKTUBHICTH OOpPOOKM 3aKpIIUICHUMH 3€pPHAMH BU3HAYAETHCS OOCSITOM TPHITYCKY

BUIIYYCHOI'O 3a OJUHUIITO Yacy.

2. llni¢gyBaHHs cycneH3isiMa aOpa3MBHUX MOPOIIKIB

O06pobka cycneHsisiMu abpa3uBHUX MOPOIIKIB MiArOTOBJISIE BUKOHABYY ITIOBEPXHIO ONTHYHOL
JIeTalTi IO HACTYITHOTO TOJIipyBaHHs JI0 HEOOXiTHUX 3Ha4YeHb napameTpiB N, AN, P. Cycnensis, 1o
uutipye, sBiIse coOO0 CyMIIl MOPOIIKY aOpa3uBHUX 3€peH 1 piauHu. PyliHyBaHHS ckia
BiJIOYBa€eThCsA Mif Jiero a0pa3uBHUX 3epeH IepeaBATBHOIO BiOpaIiifHO-YIapHOIO JTi€l0 KIHETHIHOL

€Heprilo iIHCTpyMeHTa Ha 00poOITIoBaHy oBepxHIO ckiia. CKJI0 pyWHY€EThCS aOpa3uBHUMH 3epHAMUA



1 3aMiCTh BUXIiJIHOI, YTBOPIOETHCS HOBA MOBEPXHS 3 OUIBLI JOCKOHAJIMMHU NapaMeTpamH SIKOCTI.
3acTOCOBYIOTHCS MOPOIIKH 3€pHA SIKUX Y MOPIBHSHHI 31 CKJIOM MalOTh BEJIMKY TBEPAICTh, TAKUMHU €:

1) kapOOPYHIOBI;

2) KOpYHJIOBI;

3) HaXXIaKOBI;

4) KBapIIOBi;

5) aMasHi.

[Topormky MUX MOJIEKYJ MaroTh aOpa3WBHI BJIACTHBOCTI, TOOTO IPH PO3KOJIOBAHHI BOHHU
YTBODPATH OUTBII JpiOHI YaCTKH, IO TAKOXK MAIOTh FOCTPI I'paHi.

[Ipu mumidyBanHi 3epHa pa3oM 3 BOJAOKO TMepeOyBalOTh MiX pPOOOYOI0 IOBEPXHEIO
METaJIEeBOTO 1HCTpyMeHTa i 00poOIIOBaHOIO MOBEpPXHEIO ckiia. Cxema pobOTH abpa3WBHOTO 3epHa
nokaszaHa Ha mait. 13.2.

BinHOCHUH pyX CKJIO-IHCTpYMEHT BiIOYBa€Thcs NMpH JAESIKOMY HAaTHCKY BEpXHBOI JAaHKH Q
Ha HWXHIO 1 Tomoc cwia P Tucky moBinka Bepcerata. [IpmdoMy 3epHa mepekodyroThes ado

IPOCIM3al0Th 3 JeSKO MBHUAKICTIO V. HaillOinbin Benuki 3epHa B3a€MOJIIOTH 31 CKJIOM 1

0
incTpymenToM. CKIIO pyHHYETBCS, @ IHCTPYMEHT 3HOIIYeThCs. binbim ApiOHI 3epHA MEepeHOCATHCS
BOJIOIO JIOTH ITOKH BEJIUKI HE PO3JPIOHATHCS ICIIs 4oro JpiOHI 3epHA BCTYMAIOTh Y B3aEMOJIIIO 3i
CKJIOM 1 IHCTpYMEHTOM. Y BIJJHOCHOMY IIepEMIIICHHI KiHETHYHA eHepris IiHcTpyMeHTa 1
nepelacThesl CKITy 2 uepes Jiro abpa3uBHOro 3epHa 3. CTBOpEHHsI HABAaHTAXKEHHS Ha OKPEMe 3epHO
Ma€ pi3K0 BUpaKEHHUU TUHAMIYHUHN XapaKTep.

Jlunamiuna cuna R HampamieHa 1o JiHii aa’, ska 3'€Hye BEpIIMHU 3€pHA, OJHA 3 SKHX
MUTTEBO 3aKPIILTIOEThCS B MAaTpHIli HUTiQyBabHUKA, OLIBII B’ SI3KOMY HIXK CKJIO, a 1HIIA BepIIUHA

BIIMBae Ha cksio. Cuia Fn cripsiMmoBaHa neprneH Ky IsipHO BEKTOPY BIIHOCHOT IBUJKOCTI V1 He

omn
MOXe poOHTH poOOTY MO BUAAICHHIO Imapy mpumycky. Cuna Fn 3a0e3neuye nuine KOHTaKT Mix
nutiGyBaTbHUKOM, aOpa3WBHUM 3€PHOM 1 CKJIOM, BHUKJIMKAIOUH ITOSBY TPIIIMH CKJIAa 1 MPYXKHUX
nedopmartiii iHCTpyMeHTa, pO3AaBIIOI0YHM BUCTYITH TTOBEPXHEBUX HEPIBHOCTEH CKIIa.

Cuna Fn nHampaBieHa AOTHYHO 10 OOpOOIIOBaHOT TMOBEpPXHI 1 MPOTUIIE)KHA BEKTOPY
BIJTHOCHOI IBUAKOCTi. BOHa BUKJIMKA€ CKOJIOBAHHS BEPIIMH MOBEPXHEBUX HEPIBHOCTEH CKia i
3HOIITYBaHHS Po0O0YOi MOBEpXHi iHCTpyMeHTa. Y poOOTi pyWHYBaHHS CKjla OepyTh y4acTh OJU3BKO
15% 3epen, ki ogHOYAcCHO TepeOyBarOTh Mia NuTipyBaaTpHUKOM. [HIN 3epHa He OepyTh y4acTh,
BOHM a00 BUMMBAIOTHCS BOJIOIO 3 poOOUYOro MPOCTOPY IiJ] iHCTPYMEHTOM, a0 MepeTHPAIOTHCS MiX

c00010 MO IPiOHIOIOYHUCE.



Bunanennss mpumycky BiIOyBaeThbCs MOCTYIOBO, IUISXOM IPOHHUKAHHS IHCTPYMEHTa B
TOBIIY CKJIa MO HAMpPsIMKY MEPIeHIUKYISIPHO 10 0OpoOIIOBaHO! MOBEpPXHi. 3MiHY 3€PHHUCTOCTI
abpazMBHUX TMOPOIIKIB HA3MBAIOTh IMEpPeXoAOoM. Tak MOBEpXHIO MiATOTOBJISIOTH JI0 HACTYIHOI

oreparii — MoipyBaHHS.

3. IloaipyBaHHs ONTHYHOT MOBEPXHi.

Line moytipyBaHHS TOJSTAE B TiM, 10O JIOJATH BHKOPHUCTOBYBAHOI MOBEPXHI HEOOXiTHY
npo3opicTh 1 3Ha4eHHS N, AN, P. [Ipomec momipyBaHHs CKJIa BOJSHAMH CYCICH3ISIMH TOJIPYIOYHX
MTOPOIIKIB Mae OUTBIN CKJIATHY, HIK NUTiQyBambHUEA (i3uKO-XiMiuHy mpuposy. [lpu momipyBaHHI
MOTPIOHO JOCATTH MIOPCTKOCTI MOBEpXHiI He Ounbi 3-5 coTux vacTok MKM. Biamosigno no 'OCT
2789-73.

30BHIIMHIA penbeHUA TMap, YTBOPSHWH NUTIQYBAHHIM, BIJIUIIETHCS IOTIPYyBAHHSIM
IIIJTKOM, a TPIIHHYBAaTHA YaCTKOBO 3aJIMINAETHCS, ajie TPIIMHA HA TIOBEPXHI 3aIOJIiPOBYIOTHCS
YacTKaMU TipoJ1i30BaHOIO CKJIA 1 HE 3aBayKalOTh MIPOXOKEHHIO CBITIIA Yyepe3 HbOTO.

30BHI KapTHUHA MPOILIECy MOJIipyBaHHS BiI0YBa€ThCs TaK. 3epHA MOJIIPYIOYOTO MOPOIIKY, IO
CKJIQJIa€ TOJJOBHUM YMHOM 3 OKHCIIB IIepito abo 3aiiza, MaroTh po3mipu 0,2 - 2 MKM, BOHH 3Ba)KEHI
y BOJIi 1 IepeOyBarOTh MK TTOBEPXHEIO MOJIipyBaIBHUKA, IO IIPUTHPAE 1 CKIIa.

VY mopiBHSAHHI 3 3epHaMd IO HUTIQYIOTh, 3epHa MOJIPYIOUHUX IOPOIIKIB MAaOTh MEHIIY
TBEPJICTH 1 MEHIII Pi3KO BUpakeHi a0pa3uBHI BIACTUBOCTI CaM03aroCTPIOBAaHH PH PO3KOIIOBAHHI.
[Ipo po3kotOBaHHS 1 MPHUTYIUICHHS 3€peH MOJIPYIOUYUX ITOPOIIKIB, IO Y OUIBIIOCTI BHITAJIKIB
MaroTh po3mipu 0,2 - 1,0 MKM, MOYKHA CYIUTH JIMIIE TIO JPYTOPSTHUX HEMPSIMUX O3HAKaX.

[lonmipyBanbHUK Mae cMONSHUN poboumit map. Ilmomanku MmoBepXHEBUX HEPiBHOCTEH
1uTi(hoBaHOT MOBEPXHI CKJIa 1 CMOJISIHOT MOBEPXHI NOJipyBaJbHUKA 3HAYHO OLIbIE pO3MipiB 3€peH
MTOJTIPYFOYOTO TIOPOINKY. AJle Ha CKJIi HePIBHOCTI MUTI(OBAHOI MTOBEPXHI MAIOTh MiKPO-T€OMETPHYIHY
XapaKTEepUCTHKY, & Ha CMOJI — MakKpo-reoMeTpu4Hy. PoOoua MOBEpXHsS B’S3KOTO CMOIISHOTO
MOJIipyBaJIbHUKA, TUIACTHYHO JIeQOPMYIOUYHCh, BUTTIAIKYETHCS IO MIKPOHEPIBHOCTSIM HLTI(pOBAaHOT
MTOBEPXHI.

Bona, y skiii 3BakeHi 3epHa, y MepIi MOMEHTH Iojadi CyCIeH3il YHHUTH T1IpOCTaTHIHHAN
MIPOTUTUCK HA30BHI, a TIOTIM PO3TIKAETHCS 1 3epHA 3aKPIILIFOIOTHECS, a0COPOYIOYHCH B 30BHIIIIHBOMY

mapi cMonu. YacTHHA 3epeH, 1o I1e He 3aKPIiMIINCs B CMOJI, HepeKOUy€eThCs, ab0 3aKpiUBLINCH

Ha MHTb, IPOJIOBXXYE PYX IO HANPSIMKY BEKTOpa BITHOCHOI IIBUIKOCTL V.



3epHa 3pi3yIOTh BEPIINHU pellbe(hHOTO HIapy, sIKi BiApa3y CTAIOTh IJIaJKUMH IOJTipOBAHUMH.
Hanani po3mipu mosipoBaHUX IUIOMIAOK 30UIBIIYIOTHCS, BUCOTAa HEPIBHOCTEH 3MEHIIYETHCS 0
BractuBuX 13-14My Ki1acaM MMOPCTKOCTI.

3epHa, IO TMEPEKOUYYIOTHCS, 3aKPIILIOIOTHCS (aOCOpOyIOTB) y CMOJI, 1 OJIHOYACHO B
3aJIMINKaX KaBEepH, Mopax i 60po3Hax, Ha BIAMOJIIPOBAHUX €JIeMEHTApHHUX IUIOIIAJKaX CKia sk Ou
CKJICIOIOTH X 3 MOBEPXHEI0 MOJipyBaJbHHKA 1 HaJalli IPU BITHOCHOMY IEpEMIIeHH] 3/UpaloTh
IIMATOYKH KOJIOTMHOT TITiIBKH, IO YTBOPUTHCS HA MIOBEPXHi CKJIA ITiJT XIMIYHAM BIUTMBOM BOJIH.

3aumIKoBI HEpiBHOCTI ToJiipoBaHoi moBepxHi MeHImi 0,03 MkM, TOOTO MEHINE TOBKHHHU
XBWII BUIMMOTO BHIIPOMIHIOBAaHHS, TOMY IO PO3Mip YaCTHHM 3€pHA, IO IPOHHMKAE B CKJIO, HE
nepesuinye 0,3 MKM.

[TnacTWyHi BJIACTUBOCTI CMOJIH, IO YTPUMYE 3€pHA, 1 KOJIOIAHOI TUIBKU CHPHSIOTH TOMY,
o poOoTa 3epeH MOJiPYIOYoro MOPOIIKY HE CYMPOBOIKYETHCS MOSBOIO MOIPSIIUH 13 pBAaHUMH
KpasiMH 1 pO3TPICKYBaHHSIM CKJIa B IIMPUHY W y TIMOMHY. 3aBISKU IUIACTUYHHM BIIACTUBOCTSIM
KOJIOTAHOT IUIIBKM KpPEMIiHHOI KHCJIOTH OOpO3HHM, IO YTBOPATHCS BiJ 3HATTS "CTPYXKKH',
3aTATYIOThCS. TpimMHW, M0 3aJWIIAINCS BiJ TUTIQYBaHHS 3allOBHIOIOTHCS — KOJIOITHUMHA
MPOAYKTAMH TiIpOJIi3y CKIa.

JI1st TEXHOJIOTIYHUX 1 KOHCTPYKTOPCHKUX PO3PAXyHKIB MPUIAMAaOTh, 10 KIHETUYHA €Hepris,
sKa BUTPAYAEThCS y BIJIHOCHOMY DPYyCi €JE€MEHTIB KIHEMaTH4HOI MapH CKIIO-IHCTPYMEHT, e Ha
MOJI0JIAaHHS OTOPY CKJIa pi3aHHIO WOro 3epHaMHU MONipyroUuoro mopomky. EjxemenTtapri cuim Ha
KOKHIM 3€pHi i iHTerpaibHe TOCHICHHS pi3aHHs MMOJTipYBaHHS MAalOTh CTATHYHAN XapakTep.

[aTerpanbHa cyma eeMeHTapHHUX CHJI YTBOPHTH 3YCHJUIS B3a€MOJIT CKJIa 3 iHCTPYMEHTOM,
0 € KOPUCHUM HaBaHTAXEHHSM BepcTara Hpu mojdipyBaHHi. Ilpu mosipyBaHHI BUIaNsS€ThCs
HEBEJIMKUM, ajie IUIKOM BITYYTHHH IMap MPHITYCKY, TAaKOX SK IIe¢ OyJI0 3po0JIeHO y BiJIHOIICHHI
nuTipyBaHHS.

[Tpu noyipyBaHHI XiMIYHHH TIPOIeC BUSABISETHCS B TiM, IO BOJa, JIIFOYX HA CKIIO, YTBOPUTH
KOJIOiIHY TUTiBKY. TOBIMHA TUTIBKK POCTE MIBHJIKO B 3aJIEXKHOCTI BiJl XIMIYHOT CTIMKOCTI cKJia JaHoi
MapKH, JOCSATal0YN IPAHUYHOT TOBIIMHU MPUOIU3HO 3a OJIHY XBIIIMHY. PaHil BBaXalu, 110 mpoliec
MOJTIpYBaHHS MOXE WTH TPU B3a€EMOJIil 3€peH TUIBKH 3 KOJIOITHOIO TUTIBKOIO, ajie TEHep PEeKUMHU
00OpOOKHM cTa M TaK iHTCHCHBHI, IO TUTIBKA HE BCTUTA€ YTBOPIOBATHCS 1 3€pHA IOJIPYHOYOTO
MOPOIIKY BILTUBAIOTH Ha CKJIO, III0 HE Ma€ MOBEpXHEBOI MIiBKU. JIoBeeHO, 10 1 y IIbOMY BUMAAKY
YTBOPUTHCS MOBEPXHS nostipoBana 13-ro i 14-ro KiaciB MOPCTKOCTI.

TakuMm YMHOM, MEXaHIYHWU BIUIMB 3€peH Mae IepEeBa)KHE 3HAYCHHS 1 WOTO IMOCHIICHHS
301TBIye e()eKTHBHICTH MOJIipyBaHHs ckiia. [Ipu moipyBaHHI 3a IOTIOMOTOO MEXaHIYHHUX BILTUBIB

MO>KHA KepyBaTH MPOIIECOM YTBOPEHHS MOBEpXHi 3 3a7aHnmu 3HaueHHsMA N, AN 1 P.



Ha momnipoBaniii moBepxHi, KpiM HepiBHOCTEH, 3HA4YEHHs SIKUX 0OroBopeHi 13-m i 14-m
kiacamu 3a ['OCT 2789 — 73, 3aBxau MoxyTh O0yTu nedextu. JlegekT mopcTKOCTI 3aIuIIaloThes
BiJT IUTi(hOBAHOT CTPYKTYPH 200 3'SIBJISIOTHCS Y BUTIISIII MTOAPSIINH Ha MOBEPXHI 00pOOJICHOT AeTali.

[Togpsimuam B mporieci MOJIpyBaHHS YTBOPSATHCS MPU BIYYEHHI IMiJT THCTPYMEHT YacTOK
OUTBII TBEPAUX 1 BENUKUX, HIXK 3epHa MOJIPYIOUoro mMmopomky. Po3mipu nedekTiB 4uCcTOTH
MOJIIPOBAHMX TIOBEPXOHb ONTHYHUX JleTajeld HOPMYIOThCS 1 YKa3ylOTbCs —BiMOBIIHUMHU
3HaueHHssMu B 'OCT 11141 — 76.

[TompyBaHHS BUKOHYIOTh Ha THX € Bepcrarax, Mo 1 NDTiyBaHHS, ajle MPH MEHIIN
yacToTi obepTanHs pobdounx opradi. lllmidyBaHHS TpuBae XBUIMHM, a MOJipyBaHHS — [OJMHHY,

T0o0TO Yac npubiu3auit y 20 pa3iB Oinblie yacy nutidyBaHHs.
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Puc. 13.1 Cxema po6OTH 3aKpiIlJIEHOT0 aOpa3uBHOTO 3epHA
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Puc. 13.2 Cxema poGoTH BiJIbHOTO aOpa3uBHOTO 3€pHA



