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«TpyOKM» U3 AeHTHHA (puc. 3a). B ectecTBeHHOM COCTOSI-
HUM CEePILIEBUHHOE SUYEUCTOE BEIIECTBO MOPXKOBOIO
KJIbIKA OTAEJISIETCS OT ACHTMHA U BBICTYMAET «SI3bIKOM»
JINOO B LIEHTpE, TM0O0 Y OOHOI U3 CTEHOK BHYTPH TTOJIOM
MPOKCHUMaJbHOI YacTu KJbIKa (puc. 30).

Ha noBepxHOCTH OcTaHIIa U3 STYEUCTOM BHYTPEHHE !
Macchl KJIbIKa, COXpaHUBILIeiics Ha apTedaKTe, XOPOIlIo
yuTaeTCsl APEBHMI Cliell cpe3a HOXOM, YaCTUYHO yaa-
JICHHBI COBpeMeHHbIM ckojoM. IllupruHa KaHaBKH,
OTHEJSIONIe OCTaHell OT OKPYXXalolIero ero cjios,
1,5—0,8 cM, 1o Mmepe yrirydJeHUs B KJIBIK KaHABKa Cy>Ka-
ercsl.

IToBepxHOCTb MpeaMeTa MOKphITA BBIOOMHAMMU, 11a-
panuHaMy U 60po3naMu pa3IMYHOM JUIMHbBI, OpUEHTa-
M1 1 GOpMBbI B TIJIaHe U Mpodusie U pa3po3HEHHBIMU
clielaMM CTECOB U HaapyooB. Bech KoMIieke cienoB
MepeKpbIBaeTCsl HEYTWJIMTAPHBIM M3HOCOM, TPEICTaB-
JICHHBIM B BUJE MPUIUIU(MOBKU U CKPYIJIEHUS] OCTPhIX
KpaeB, a TAKXKE 3€PKAJIbHOM 3aI10JIMPOBKOM BCEX BBICTY-

MarUIMX Y4acTKOB penbeda. OCOOEHHO SIPKO HEYTUIIU-
TapHbIA U3HOC MPEICTaBICH Ha KOHLIAX MpeaMeTa (CM.
puc. 2, 5a). IIpu yBenuuenuu B 100 u 6oJiee pa3 BUIHO,
YTO 3aIT0JIMPOBaHHAsI TOBEPXHOCTh IPEICTABISIET COO0M
OTIEJbHbIC YYACTKM dMaJIM KJIbIKA, MOKPBITHIC TeIeM
OUYCHb «PBIXJION» 3aITOJIMPOBKU, UCTIEIIPEHHbIE MUKPO-
LapalmMHaMy 4 00po3daMu pa3JMYHBIX Pa3MEpPOB U
opueHTaluu. B OOJbIIMHCTBE CBOEM 3TO HACTOJBKO
HETJIy0OKMe, MOBEPXHOCTHBIE JIMHEIHBIC CEAbl, YTO
onpeneauTh HOpMy MX CEYSHUS MPAKTUIECKH HEBO3-
MOXHO Aaxe Mmoj Mukpockomnom (puc. 5a). [NpupongHasi,
HE M3MEHEHHasl YeJIOBEKOM MOBEPXHOCTh MOPKOBBIX
KJIBIKOB HECKOJIBKO MHasl, OHa MOKPHITA CIeaaMU IpHU-
JKM3HEHHOI'0 U3HOCAa, OOBIYHO MpeACTaBAEHHOro OoJjiee
«IUJIOTHOM», CIIJIOLIHOI 3aroJUpOBKOIi (puc. 50).
Kommnekc ciaenoB HeyTuautapHoro usHoca (I'mps,
2004, c. 203—204) Ha TaHHOM MpeaMeTe — CTpaTUrpa-
(bruecku camblil o3aHUI, 3aBepiuarmirii. To ecTb OH
MePEKPHIBAET ITOYTU BCE MHbBIC CJIEAbI, MMEIOLIUECS Ha

Puc. 2. Cnenbl 06paboTKM TPOKCUMAIBHOTO KOHIIA KITbIKa MOP3Ka YIapHOI peTyIIblo, HaITpaBJIeHHO! ¢ BHEIITHEW TTOBEPXHOCTH
BHYTpb. brectsime 30HbI Ha (aceTkax peTymd oG0MBKY M Ha BBICTYIAIOIINX YIaCTKaX KPOMKH CJIOMa — 3ariojMpoBKa OT

HEYTWJINTAPHOTO M3HOCA
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Puc. 3. A — [IpokcuManbHbIi KOHEIl KJIbIKa Mopxka 13 PloprkoBa ropoauiiia, Buj ¢ Topiia. B neHTpanibHOI
YacTU BUJIEH OCTaHEell CPeIUHHOTO SIYEMCTOro BEIeCTBA, B BEPXHE 4acTW KOTOPOTo B 30HE KOHTaKTa
¢ ICHTMHOBOM CTEHKOM KJTbIKa BUIHBI 1Ba HE3aKOHYEHHBIX OTBepCTUSl. 300paskeHre MoTy4eHO C TOMOILIBIO
nporpammbl Helicon Focus. b — IMonoxeHue stuercToro BeliecTBa BHyTpY COBPEMEHHOTO HE00paboTaHHOTO
KJIbIKa MopKa. Buj ¢ Topiia Ha mpokcumaibHbIi KoHell. Kosutekuust 3ooornyeckoro nHcturyra PAH

OnekTpoHHast bubnunoteka My3es aHTpononoruu n atHorpacpum um. Metpa Benuvkoro (KyHcTkamepa) PAH
http://www.kunstkamera.ru/lib/rubrikator/05/978-5-02-038271-8/
© MA3 PAH



Ipasuposku na kavike mopxca u3 Propukosa eopoduwa: cpagnumensvhblii mpaconocuvecKuii aHaiu3 223

Puc. 4. A — EcrecTBeHHBIN MPMKN3HEHHBIN U3HOC AUCTATLHOTO KOHIIA MOPXKOBOTO KJTbiKa 13 PropukoBa
TOpOIMIIA: CKpYIJIEeHUE, MpUUUIM(GOBKA U 3aM0JIUPOBKA, HETaTUBBI CKOJIOB, MPOIOJIbHBIE U MTOMEPEYHbIE
JInHeliHbIe cienbl. b — EcTecTBeHHbIN MPUXXU3HEHHbBIE U3HOC JUCTATbHOTO KOHIIA COBPEMEHHOTIO MOPXOBOTO
xibika. Komtexiust 3oonornueckoro nHctutyta PAH
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Puc. 5. A— HeytunurapHblii ©3BHOC Ha TOBEPXHOCTH IPEBHETO CKOJIA Ha KJTbIKE MOpXa U3 PloprkoBa
ropoauiia. MHOXECTBEHHbIC Pa3HOHAITPABJIEHHbIE U pa3HOPa3MEPHBIE IMHEMHBIE Cliebl (60pO3IbI
M LIapanuHbl), «pbIXJasi» 3alMoJUpOBKa Ha BBICTYIMAIOIIMX ydacTKax peibeda. BecTtpoeHHoe,
npoxosiiiee yepe3 00beKTUB ocBellieHue, auddepeHIIMaTbHO-nHTepGEPEHIIMOHHbII KOHTPACT
(3aech u ganee — JIMK), x100. M300paxkeHue mosydeHo ¢ rmomoiiibio mporpammbl Helicon Focus.
b — EctecTBeHHBIN NPUXXU3HEHHBIN U3HOC HA TUCTAJILHOM KOHIIE MOPXKOBOTO KJIbIKa. CILIOIIHAS
3aMoJUpPOBKa Ha TJaJKOM, BHIDOBHEHHOM €CTECTBEHHOM MMKpopelsibede 3Malu KIbIKa.
MHorouuncieHHble pa3HOHATIPABICHHBIC JIMHEHHBIC CJIe/bl, MPeo0IafaloT TOHKKUE LaparyHbl.
Komnekims 3ooimornyeckoro nuetutyta PAH. BetpoeHHoe mpoxosiiiiee yepe3 00beKTHUB OCBEIICHUE,
JAWK, x100. M3006paxkeHne moay4eHo ¢ ToMoliibio TporpaMMbl Helicon Focus
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MOBEPXHOCTH KJIbIKA. YYaCTKU, He IEPEKPHITHIE CIeIaMu
HEYTUJIMTApHOI'o U3HOCa, — 1) COBpeMEHHBIH (ITpoun3-
BEJCHHBII JIJIs1 €CTECTBEHHOHAYYHOM aHAIUTUKU) CKOJI
Ha BepIIMHE OCTAHLIA STYEHCTOTO CEPALIEBUHHOIO MaTe-
pHYajia BHyTPH ITOJIOCTH B IPOKCUMAJIbHOM YacTH KJIbIKa
U 2) ecTeCTBEHHAsl BHYTPEHHSIsI TOBEPXHOCTh 3TOi 110~
JIOCTHU B Haubosiee yriayoJeHHOM ee YacTH.

Bce ocranbHbIE OTKPBITHIE YYaCTKU IMOBEPXHOCTH
B TOM MJIM MHOM CTEIIEHU INEPEKPbIBAIOTCS TaHHBIMU
caenaMu. DTOT U3HOC MPOHMKAET IOCTATOYHO IIyOOKO
JlaXke Ha BHYTPEHHIOIO MPHBXOIOBYIO YAaCTh ITOBEPXHOCTH
MOJIOCTU B pailoHe cJioMa MPOKCHUMaIbHOro KoHia. OH
HE IMPUCYTCTBYET TOJBKO JOCTATOYHO IIyOOKO BHYTPHU
Hee 1 Ha y4yacTKax ¢ MOHMXEHHBIM pesibeoM BOIU3U
Kpas cjioma (CM. puc. 2 — MaToBasi IOBEPXHOCTh B LIEH-
Tpe «TpyOKM»). DTO HAOMIOAEHME BIIOJHE OIHO3HAYHO

LT e

yKa3blBaeT Ha TO, UTO JaHHBIH MpeaMeT, B TOM BUIE KaK
MBI €ero HaOJogaeM ceifyac, 10CTaTOYHO IOJTro ObLT
B 00uxoje ero BiaaaeibleB. Ero yacto Tporanu pykamu,
KJIaJIM Ha KaKue-TO MOBEPXHOCTU, POHSUIM U T.1. U, 6e3-
YCJIOBHO, HOCUJIA B KaKOM-TO MSITKOI Tape — KOXKaHOM
WIM MaTepyaToM Mellke uiu cymke. MMeHHo 6iaroaa-
ps TIoceAHEMY OOCTOSTEILCTBY Mbl HabJI0aeM yCH-
JICHHOE pa3BUTHUE 3aMOJMPOBKM Ha KOHIIAX 00JOMKa
KJIbIKa M BBICTYMAIOIIMX YacTsX pejbeda ero 00KOBBIX
TMOBEPXHOCTEM.

B 4 cM oT mpokcrManbHOrO (ILIMPOKOT0) KOHIIA KJIbI-
Ka Ha ero yIUIOLIeHHOI (BHYTPEHHEN, infernus) CTOpOHE
HaxoasTCs cielbl cBepaeHus (cM. puc. 1). DTo aBa He-
1yOOKMX HE3aKOHUEHHBIX (IJTyXMX) OTBEPCTUS AUAMET-
poMm okoJ1o 2 MM (puc. 6, 7). EcTb ocHOBaHUsI MMoIararhb,
YTO IO KpaliHel Mepe OHO U3 HUX (pUC. 7) BBITIOJHEHO

Puc. 6. BepxHee (110 opueHTauuu apredakra Kak Ha puc. 1) He3aKOHYECHHOE OTBEPCTHE Ha OOKOBOM
TIOBEPXHOCTH KJIbIKa Mopxa 13 PropukoBa ropoauiia. Ciellbl pydHOTO CBEPJICHMS YIUTOIIEHHBIM OPYINeM
(HOX, TTOCKOE CBEPJI0?) C HEMOJHBIM 000POTOM, B pe3yJIbTaTe Yero KOHTYP OTBEPCTHSI MMEET BUI HEMHOTO

BBITSIHYTO# OKPY>KHOCTH
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Puc. 7. HuxHee (mpu opreHTaIMU apTedakTa Kak Ha puc. 1) He3aKOHUeHHOE (TJIyX0e) OTBEpPCTHE Ha OOKOBOM
TMOBEPXHOCTH KJIbIKAa MOp:ka 13 Propukosa ropomuia. Ciaenpl pydHOTO CBEPJICHUS YIUIOIIEHHBIM OPYIHEeM
(HOX, TITIOCKOE CBEPJI0?) C HETIOTHBIM 000POTOM, B pe3yJIbTaTe YeTO BHYTPU OTBEPCTHUSI HAOTIOMAIOTCSI OCTATKU
HEeBBIOpAaHHOTO MaTepuaia, a KOHTYp UMeeT BUI HEMHOT'O BBITSIHYTOI OKPYKHOCTH

KaKHMM-TO YIUIOIIEHHBIM OPYI1EM (HOX, TLIOCKOE CBEP-
JI0?) ¢ HEIOJHbIM 000POTOM, B pe3yjabTaTe Uero ero
KOHTYpP MMEET BUJ He3aMKHYTOI oKpy>xHOCTHU. [Tomno6-
HBIE OTBEPCTUS MOTYT OBITh ITOJYYEHBI TIPU PYYHOM
CBEPJICHUU HEIOJIBMXKHOM 3arOTOBKM KOHYMKOM HOXa
C HETOJHBIM 000POTOM KMCTU PYKH.

C Top1ia u3aenus, ¢ MOBEPXHOCTU AHA KPYTroBOM
KaHaBKM, BHIOPAaHHOI B SYEHCTON Macce CepALIeBUHBI
KJIBIKA, HAIIPOTHUB KaXKI0T0 M3 YIIOMSIHYTHIX BBIIIIE CJIEIOB
CBepJieHMsI Ha O0KOBOI ITOBEPXHOCTH ITPOCBEPJICHBI €111e
JIBa TJyXUX oTBepcTUs (cM. puc. 3a). OHuU HarpaBIeHbI
BIOJIb KOHTaKTa ICHTUHA U STYEUCTOM MacChl HABCTPEUy
LJIYXUM OTBEPCTUSIM Ha IUIOCKO# CTOpOHE KiblKa. Dop-
Ma ¥ IIPONOPLIMY OTBEPCTUI YKa3bIBalOT Ha TO, YTO OHU
ObLIY BBITTOJTHEHBI MHCTPYMEHTOM ¢ KOHMYECKUM, ITy-
JIEBUIHBIM KOHIIOM. OTBEpPCTUSI CACIaHbl MPU TTOJHOM
000poTe cBepia, O YeM CBUACTEIbCTBYIOT U IPABUIb-
HOCTb OKPYXXHOCTH KOHTYpPa, M XapakKTep KOHIICHTPH-
YeCcKUX CJeI0B Ha UX CTeHKax (puc. 8).

Bce deThbipe onMcaHHBIX TIYXUX OTBEPCTHS, BHE BCS-
KUX COMHEHUI, IPOM3BOIUIMCE C IIEJIbIO X MTOCTIeIYIO-
LIETO JaJbHENIIEero YriayoJeHHs BILIOTh A0 ITOIapHOIo
coenuHeHus. [lociaenHee, omHAKO, OCYIIECTBICHO He
ObLIO, HECMOTPSI Ha TO YTO HaIpaBJIeHUE U TJIyOMHa
MMPOHUKHOBEHUST TOPLEBBIX OTBEPCTUN MPAKTUYESCKU
TOYHO COOTBETCTBYIOT MECTaM PACITOJIOXKEHUST OOKOBBIX.
I'nyxue oTBepcTHs Ha OOKOBOM IOBEPXHOCTU KJIbIKA
MePEeKPHIBAIOTCS CledaMu HEYTHJIIMTApHOTO M3HOCA,
OTBEPCTHSI, CACJIAHHBIC C TOPLIEBOM CTOPOHBI B ITTyOUHE
KJIBIKA, UMEIOT MPAKTUIECKH «CBEXUI» O0JIMK.

B LieHTpanbHOI YacTH IJIOCKOW CTOPOHBI KJIBIKA
HayepTaHO HECKOJIbKO CXeMaTUYECKUX PUCYHKOB-3Ha-
KOB (puc. 9). JIeBblii mpenctapiisieT co00i TPEYTOJbHUK,
COCTaBJICHHBI 13 N300pakeHUI TPeX YeJIOBEYECKMX HOT,
paavaybHO PaCXOISIIUXCSI U3 €IMHOTO LIEHTpa, 00Be-
JIIEHHOTro KpyXKoM. M300paxkeHusT HOT IPaKTUYECKU
WICHTUYHBI; KaXIasi HOra COrHyTa B KOJICHHOM CYCTaBe,
TOJICHU OIMHAKOBBIM 00pa30M IepeYepKHYTHI UETHIPHMSI
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Puc. 8. OrBepcTre B TOPLEBOI YacT KIIbIKa MOpxXa 13 PopukoBa ropoauiia. @opMa 1 Mpomopiuud OTBEPCTHUS
YKa3bIBalOT Ha IPUMEHEHUE CBEPJIEHMSI ITPH MIOJIHOM 000pOTE CBepJIa C IyJIEBUIHBIM KOHIIOM, O YeEM CBUIETEIBCTBYIOT
MpaBWIbHAs OKPYKHOCTb KOHTYpA X KOHLEHTPUUECKHUE CIIEbl HA CTEHKAX

e

Puc. 9. I'paBupoBaHHbBIE 3HAKU B IEHTPAIBHOM YaCTU TUIOCKOU (BHYTpEeHHEI) CTOPOHBI KJIbIKAa MOpxXa u3 PropukoBa
roponuuia
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