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(57) BapuanT cnoco6a TOYHOTO NOSMIMOHMPOBAHHS 3aTOTOBKM, B HacTHOCTH 3y6Horo mpotesa (1), B

CTaHKE 3aKJIIOYaeTCs B CO3JAHUU CIIENKa Ha JAETalld, BBIIOJHEHHOH C BO3MOXXHOCTBIO TOYHOTO
MTO3UIHOHUPOBAHNUS OTHOCUTEIHHO CTAHKA, B M3BECTHOM MO3UIUH B CTAHKE, 9YTOOBI HMETh BO3MOKHOCTD
TOYHO PACIOJIOXKHUTh 3aTOTOBKY Ha CIIETIKE W, TEM CaMbIM, B CTaHKE JUII 0OpabOTKH. YCTPOWCTBO IS
OCYIIECTBICHHS ATOTO Crocoda conep kuT noiaydadpukar (3) ¥ OTBETHYIO NE€Talb WM KOHTPIPOQHIb
(25), na xotopom ¢opmupyercs cienok (20). ITomydpabpukar m KOHTPIPODUIE COTEPIKAT KITIOUEBBIC
cTpykTypsl (9, 10; 21, 22), mo3BOIAIOIINE Pa3beIUHATh U BOCHPOU3BOAUMBIM 00pa3oM COCAMHATH UX
B TOM K€ PACIIOJIOKCHUU APYTr OTHOCUTCIBHO JpYyTa. BrruncnurensHas AJIBTCpHATHBA 3aKJIIIOYa€TCsd B
YCTaHOBKE Ha 3arOTOBKE OMOPHBIX 3JeMEHTOB (41), ompeneneHUN WX MO3HWIUN ITyTeM CKaHWPOBAHHS
3arotoBkH (1), TeHepay 3TanoB 0OpadOTKM Ha OCHOBAaHMH CKAHHUPOBAHMS M CKaHWPOBAHUS B CTAHKE
(TOATOTOBIICHHOW) 3aroTOBKM Ha mnonydadpukare ¢ KiodeBbIMU CTpykTypamu (9, 10), KoOpauHATHI
KOTOPBIX B CTAaHOYHOW CHCTEME W3BECTHBI, [UIS ONPEICIICHUS TOJOKEHHSI 3arOTOBKH B CTAaHKE KakK B
cHcTeMe KOOPAMHAT CTAaHKa, TaK ¥ B CHCTEME KOOPAWHAT MPOSKTHPOBAHUSL.
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CNOCOB U YCTPOUCTBO MNO3ULIMOHUPOBAHUSA OETANU

ObnacTb TEXHUKU, K KOTOPOW OTHOCUTCSH U30DpETEHUE

HacTtosiwee wusobpeTeHne oTHOCUTCA K crnocoby MO3ULUMOHUPOBaHUA JeTtanu
COrfacHo orpaHudnTeNibHoM 4Yactu nyHkta 1 dopmynbl. Kpome Toro, nsobpeTteHue
OTHOCUTCA K YCTPOWCTBY MO3ULMOHUPOBAHUA AeTarny COrflacHo OrpaHUYUTENbHON YacTu

He3aBUCUMOro NyHKTa hopMyIbl.

CeefleHUNA 0 NpeALWecTBYOWEM YPOBHE TEXHUKU

MNpepgnoyututensHon obnactbld NPUMEHEHUA U OTNPaBHOW TOYKOW HAaCTOALLEro
n30bpeTeHus sSBNSIETCS U3roTOBMEHNE U nocnepyowas Moaudukaums 3ybHbIX NpoTE30B.
Tem He MeHee, N306peTeHNe MOXKET BbiTb MPUMEHEHO K U3FOTOBMEHUIO U, B YACTHOCTN,
nocnepywouwen obpaboTke nobblX AeTanei, B 4YacTHOCTW, [AeTanein pauratenen,
aBTomMobunen, aBUaUMOHHON TEXHWUKW, kopabnen, MallnH, geTanen Ans U3roToBfEHUA
MoAenen u gpyrue getanen, MHCTPYMEHTOB U T.1.

3y6HOM nMpoTe3 W3roTaBnNUBaKT B HECKONbkO 3TanoB. Hanpumep, cHavana
dhpesepytoT Basunc npotesa. MNocne atoro Ha 6asuc HakneuBawT cnoi 3yba. [ns atoro
npoTe3 NPUXOAUTCA CHUMaTb C dpe3epHOro CTaHka, BCNeACTBUE YEro, HapyllaeTcs ero
no3uuuoHnpoBaHue. [locne NOBTOPHOrO 3aKpenneHWst B Kakaom crydae Tpebyetcs
NMOBTOPHAasA YCTaHOBKA B MCXOAHYO MO3ULMIO.

B ypoBHe TEXHUKM ONsl 3TOr0 MPUMEHSIOT MEXaHUYeckue LWynbl, UMEKLWME, B
YaCTHOCTHU, CrieayroLme HepgoCTaTKu:

e LUYMN MMM aHanorn4yHoe yCTPOMCTBO AOMKHO BbITb HAAEXXHO 3aKPENeHOo Ha
CTaHKe;

s CMCTEMa LUYNoB gorkHa 6biTb 0TKanMbpoBaHa;

e YyBCTBUTENbLHOCTb K koriebaHusiM TeMnepaTtypsbl;

¢ HeoOXOAMMOCTb COOTBETCTBYIOLLENO NPOCTPAHCTBA B CTAHKE;

e TEeXHWYEecKasi COXKHOCTb U

e BbICOKas CTOUMOCTb.

Mogudukaums wn pgopaboTka cylwlecTBYHOLWMX 3YBHbIX NPOTE30B  MOXET
notpeboBaTtbCA MO pasnuYHbIM NpuduHaM. Yacto 3to o00ycrnoBrneHO Koppekuuen
yencTy, TpebyLwen agantaun npotesa nyteM nepebasupoBkyU, TO €CTb 3amnoNHEeHNUs
nonocren, obpasyowmnxca Mexagy AecHorW N npotesom. Kpome Toro, nameHeHue 3y6HbIX
npote3oB u/mnu ux 6asmnca TpebyeTcs nocne yganeHUs oOgHOro WMNKU Heckorbkux 3y6oB.
YoepxuparwLlnMe 3MNeMeHTbl, B  4acTHOCTW, CckoObl, abaTMeHTbl MMMNAaHTaToB,

aTTa9YMEHTHhI, Tpe6y+0T MO,D,I/IC*)I/IKaLl,I/II/I n/mnu BCTpanBaHUA. I'Ipvl N3roToBrlieHNMN HOBOTO
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npoTesa BbINOMHAKT MNPUMeEpPKY, NpU HeobxoauMocTU NPOBHYD HOCKY U KOPPEKUMIO B
COOTBETCTBMU C OT3biIBaMMW NaUUEHTa.

Ona mogudumkaunMn npoTe3oB UCNONb3ylT cybTpakTuBHble (WNndoBaHue,
dhpesepoBaHne) U agauTuMBHble (3D-nevaTb, B YAacTHOCTWM NasepHas nraBka MeTansios)
MeTodbl obpaboTkn. Kaxablh U3 Takmx metofoB TpebyeT TOYHOro Mo3ULMOHUPOBaAHMUSA
npotesa (WM AeTanu B LENOM) B Aep)aTene 3aroTOBKUM COOTBETCTBYIOLIEro CTaHka.
OpaHako Takoe No3vMuMoHUpoBaHUe ¢ TpebyeMon TOUMHOCTbIO (06bIMHO nopagka 0,1 MM 1
MeHee) npeacTtaenseT cobol oYeHb 3aTpaTHbIl U TPYLOEMKMW npouecc. 3To
0oByCnoBneHo TeM, YTO CTaHKM BbINOMHAT onepauuMnm o6paboTkn B COOTBETCTBUMM C
AaHHbIMK,  NOMyMEHHBIMU U3  KOHCTPYKTOPCKOrOo  mporpammHoro  obecneyeHus
(aBTOMATU3NPOBAHHOW CUCTEMbI YNpaBrieHUss NPOU3BOACTBOM) MM APYroro UCTOMHUKA,
He pacnonaras CBeAeHWSIMA O B3aWMOCBHA3W MeXAy MOSIoXKEHWEM CUCTEM KOOpAMHAT
cTaHka u cuctembl CAM, TO eCTb CUCTEMbI KOOPAMHAT NPOEKTUPOBAHUA.

B cucrteme koopauvHaT MNpOEKTMPOBaHWUS PEryrnspHO MOABMSETCA M3obpakeHue
3aroToBKW, Hanpumep, A0 WM nocne npegnonaraemon obpaboTku, U B 3TOW cCUCTEME
KOOpAMHAT, B YaCTHOCTU, onpeaenaTca atanbl 06paboTku (nepeMeLleHnsa UHCTPYMEeHTa
WM T.4.). ONAa peanbHbIX atanoB obpaboTkn, 0CoBeHHO B cniydae aBTOMaTU3UPOBAHHOIO
KOMMbIOTEPHOr0 WUCMOMHEHUA, KOOPAMHAaTbLlI 3TanoB o06paboTkm € COOTBETCTBYHOLLEN
BbICOKOW TOYHOCTbIO AOIPKHbI ObITh NepefaHbl U3 CUCTEMbI KOOPAMHAT NPOEKTUPOBaHUA B
CUCTEMY KOOpAWHAT, onpefensdemMylo pearibHbiM MOMOXEHWEM 3aroTOBKA B CTaHKe, TO
€CTb B CUCTEMY KOOpAWMHAT, B KOTOPOW CTaHOK ocyulecTBnaet obpaboTky. Cnepytowan
npobnema 3akn4aeTcs B TOM, YTO Takaa nepefada 3aBUCUT, B TOM ducre, OT

NPOCTPAHCTBEHHOIO PacCnoNTO>KEHUA 3aroTOBKNA B CTAHKE.

CVLIHOCTb U300peTeHUS

Takum obpasom, 3apgada HacTosero U3obpeTeHNa 3aknioYaeTcss B YNpOLLEeHUM
TOYHOrO NO3ULNOHUPOBAHUS 3aroTOBKU B CTaHKe.

CooTBeTcTBYIOWNIA Ccrnocob packpblT B NyHKTe 1 hopMynbl, ONUCHIBaOLLEM
crnocob. B cnepylowunx nyHkTax ¢opMyrbl packpbiTbl NpeanovTUTESNbHbIE BapuaHThbI
ocyulecTBrneHna cnocoba 1 yCTpoWCTB A5 OCYLLEeCTBEHUS 3Toro cnocoba.

YkasaHHble cnocob M YCTPOWCTBO MCMOMb3yHT BO3MOXHOCTE C HebonbLvmu
3aTpaTtamu U3rotoBuTb Ay6nuKkaT cooTBETCTBYIOLWEN 3aroTOBKU, TOMHO COOTBETCTBYIOLLMM
3afaHHol dopme, U3 HeJOpOroro mMarepuarna Ha OCHOBE CyLLEeCTBYIOLEN KOHCTPYKLMM,
TO eCTb UMGPOBbIX AAHHbIX AN YNPaBneHWs CTaHKOM C YUCMNOBbIM (KOMMbIOTEPHbBIM)
nporpaMMmHbiM ynpasneHuem. [ybnukat uarotaBnueaetca Ha 6ase wnu nnatdopme u

obpasyeT ¢ nocrnegHerd Tak HasbiBaembld nonydgabpukat. Cnenok aybnukarta
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N3roTaBfMBalOT Ha OTBETHOM 3rfieMeHTe, Tak HasblBaeMoM KoHTpnpodune. Npu atom
cnenok MoxeT ObITb orpaHuMyeH BblbpaHHbIMU obnactamuM pybnuvkata («ONopHbIMU
30HaMM1»), KOTOpbIE B LIENOM A0OCTaTOYHO BblpasuTeNbHbl AN Toro, YTobbl BNOCNEACTBUU
npu cHATMM aybnuvkata u obpaTHOM yCTaHOBKe Ha crenok aybnukat wunu, Ha Gonee
nos3gHemMm 3Tane, OpurMHan 3aroTOBKW YyCTaHaBnMBancCsa B OAHY U Ty e MO3ULUI0 Ha
cnenke BocnpoussogumbiM  obpasom. B cnydyae 3ybHoro nportesa  TakMmu
onpegensalowmMmm  obnactamum  Moryt OblTb  [OCTATOMHO  MPOTSXKEHHbIE  Y4acTKu
noBepxHOCTU 3y6OB, TO €CTb UX XeBaTellbHble MOBEPXHOCTU, a TaKKe HUKHAS CTOPOHA
npoTesa Unu Hapy>Hble noBepxHocTU. Ecnn npu atom npegycmoTpeHa obpaboTka 3yb6os.,
TO ANA 3TUX OMOPHbIX 30H OHa, pasymeeTcs, ByaeT HegocTynHa. NoMMMO OMOPHbLIX 30H, B
Ayénukat moryT ObiTb BKNOYEHbI Ntobble Apyrue y4acTky 3aroTOBKM BMNSIOTb 40O 3aroTOBKM
B LENoM npuv YCNoBMMW, HYTO 3TWM [JOMOSHWUTENbHbIE Yy4acTku He OyayT MewaTtb
npeanonaraeMbiM atanam ob6paboTku.

KoHTprnipodhunb COAEPXKUT y4acToK MO3UUMOHMPOBAHUS, MNPEANOYTUTENBHO,
pacrnonoXeHHbIl  BHE  30Hbl, MOKPbIBAEMOW  3aroToBKOW. Ha atom  yvacTke
NO3MLMOHMPOBAHMA pacronoXeHa oAHa UMM HECKOSbKO KItoueBbIX CTPYKTyp. KnioyeBble
CTPYKTYPbl CKOHUIYypUpOBaHbl TakuM 06pasom, uYToObl KOHTPNPodUNnb MOXHO ©Oblno
ycTaHoBUTL Ha 6asuc, kak npasuno, nonydgpabpukar, TOYHO B 3afaHHOW MNO3ULMW.
OTBeTHble 3NEeMEHTbl KIOYEBbLIX CTPYKTYP Ha KOHTpnpodune, TO eCTb KIoYeBble
CTPYKTYpbl nonydabpukaTa, U3roTaBnNMBalOTCSA Ha COOTBETCTBYHOLLEM cTaHke. [MoaTomy
UX MO3ULMA U3BECTHA B CUCTEME KOOPAMHAT CTaHka. Takum obpasom, TakKe M3BECTHA
No3vUMS KIIOYEBBIX CTPYKTYP Ha KOHTpnpodurne OTHOCUTENbHO CRenka 3TanoHHOW
3aroToBkW, B 4acTHOCTM, 3yBHOro npoTesa. 3TO NO3BOMAET OMNpeAenvTb MNo3ULULo
3aroToBku (3ybHoro npoTesa), YCTAHOBMEHHOrO Ha nonydabpukate WNKU crenke
KOHTpNpoduns, a Takke BbIMNOMHUTE TOYHOE MNO3ULMOHMPOBAHME KOHTPNpodUnA
NnocpeacTBOM KIOYEBbLIX CTPYKTYp Ha nonydabpukate TOYHO MO OTHOLUEHMIO K CUCTEME
koopauHaT cTtaHka. [ytem dpesepoBaHus aybnukara CTaHOK MOKa3biBaeT, B KakoWn
nosvumMmM oH obpabaTtbiBaeT 3aroToBky. [lpM 3TOM WcCnNoMb3oBaHUE KOHTPNpodUnA
Nno3BoSiAeT 3adPUKCUPOBaTh 3aroTOBKY TOYHO B 3TOW MO3ULUN.

OTW 3HaHUA No3BoNAT NpeobpasoBaTb KOHCTPYKUMIO B KOOPAMHATLI CTaHka, vTo
Jenaet BO3MOXHbIM 3afaHHyto 06paboTky 3aroTOBKM TOYHO B  3anfaHWpOBaHHbIX
no3numsx.

[pyrasi BO3MOXXHOCTb COMOCTaBIIEHUA CUCTEM KOOPAMHAT CTaHKa, KOHCTPYKLMM
(aaHHbIx CAM) 1 3aroTOBKM Apyr C LPYroM 3akfovaeTcss B CKAaHUPOBAHWU 3aroTOBKU,
HaxoAsAWenca B CTaHke Ha nonydabpukate, NpUYEM OMNOPHbIE METKU WM OMOpHbIE

ANeMeHTbl npeasapuTernbHO HaAHOCAT B 3aAdaHHbIX MO3UUMAX 3arotoBkKu, a KnikodveBble
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anemeHTbl (KNYeBble CTPYKTYpbl) — Ha nonydgabpukaTe. MNpu 3TOM KroYeBble CTPYKTYPbI
B Nnbom crnyvyae reHepupylTCA CTaHKOM, BCreAcTBME Yero OHWM COOTBETCTBYHOT
3aflaHHbIM KoopauHaTtam cTaHka. OnopHble MEeTKUM Ha 3aroTOBKE MO3BOMSKOT TOYHO
pacnosHaBaTb MOSoXKeHWe 3aroTOBKW NPW CKaHWMPOBaHWW. B anbTepHaTMBHOM BapuaHTe
MOXHO MCMonb30BaTb OTNINYUTENbHLIE 0COGEHHOCTU COGCTBEHHO 3aroToBku. OfHako 3To
4YacTo MNPUBOAMT K CHUWXKEHWI TOYHOCTU OrnpederieHUst MONIOXKEHUs 3aroToBkU B
NPOCTPaHCTBE M yBENUYEHUIO 06 bema BblHUCIEHUN.

B 3aBucMMOCTM OT peanusauuu, NpeLroXeHHbIn n3obpeTeHnemM cnocob nmeeT no
MEHbLUEW Mepe OAHO U3 crepyrLlMx NpenMyLLecTs, a B NpeanouTUTENbHbLIX BapuaHTax
OCYLLeCTBIEeHMA BCe criefyroLme npemmyLlecTsa:

e B03MOXHOCTb UCMONb30BaHUA MOGUINbHBIX WHTpPaopanbHbIX CKaHepoB:
Takue ckaHepbl UMEeKTCs B CTOMAaTONorMyecknx kabuHeTax ¢ LpoBbIM
obopypoBaHnem, YTo AaeT hUHaHCOBbIe NpenMyLlecTsa.

e Brblicokas ToMHOCTb

e OTCyTCTBME 3aBMCUMOCTU OT TEMNEPATYPbI

e OTCyTCTBME 3aBMCUMOCTU OT CTaHka

e OTcyTCTBME HEOOXOAMMOCTU B CTPYKTYPHbLIX U3MEHEHUSIX MaLUKHbI (cpeau
NpoYnx hUHaAHCOBbLIX NPEUMYLLECTB).

o bonee npoctoe obpalleHne

NepeyveHb uryp

N3oBpeTeHne packpbiTO HUXE Ha MpuMepax BapuaHTOB OCYLLECTBEHUS CO

CCbIITKOW Ha hUrypbl, Ha KOTOPbIX N30BpaXeHo:

®urypa 1: BUA B nNriaHe 3y6HOro npotesa kak NpoToTuna 3aroTOBKU.

durypa 2: BWA CHM3Y Ha OMOPHYK NAUTY AN KOHTpnpoduna (oTBETHOro
3IIEMEHTA).

durypa 3: BUO B nnaHe nonydabpukara (basuca) ¢ 3arotoBkor (3yOHOM
npotes).

durypa 4: paspes no fivHun V-1V Ha dur. 3.
durypa 5: paspes no nuHuM V-V Ha cur. 2 u IV-IV Ha cur. 3 nocne

hopMUpoBaHUS OTpULIATENBHON MaTpULbl 3aroTOBKU (Crenka npotesa).

durypa 6: paspes cornacHo dur. 5, cnenok cHAT ¢ nonydgabpukara.
durypa 7: BUL, cOoky obpesaHHoOro nportesa.
durypa 8: paspes nonydabpukata no nuHum  VII-VIIL Ha  cur. 13,

0cBOBOXKAEHO NPOCTPAaHCTBO ANA npoTtes3a.
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durypa 9: nsobpaxeHne aHanorvyHo cur. 6, peanbHaa 3aroToBka (3yOHOWM
npoTes) BCTaBNeHa B rHe3fo cornacHo dur. 8, U HanoXeH OTBETHbIA 3MNEMEHT CO
Crnenkom.

durypa 10: Bug B NnaHe 3yb6HOro Npotesa ¢ ONOPHbLIMU LAPUKaAMMU.

durypa 11:  Bug B nnade nnatdopmel nonydgabpukata ¢ KNOYEBLIMU
CTPYKTYpamu.

durypa 12:  BUpTYyasnbHbIi nonydabpukar ¢ 3aroTOBKOW.

durypa 13:  Bug B nnaHe nonydabpukaTa ¢ BbIEMKOW ANA NpoTesa.

durypa 14: Bug B nnaHe nonydabpukaTta cornacHo dur. 13 co BCTaBMNEHHbLIM
npoTe3oM, naearnbHas No3uLUus cornacHo dur. 12 3alwTprMxoBaHa.

durypa 15. paspes no nmHun XV-XV Ha dour. 14.

durypa 16:  BUL B nNnNaHe aHanormdHo dur. 14 C ykasaHMEM OMOPHLIX TOYeK

(cxemaTn4Ho).

CeefeHus, NOATBEPKAALINE BO3MOXHOCTb OCYLLIECTBEHUS M306peTeHuns

MepBbLIA BapuaHT ocywecTBNeHus

B nepBom BapuaHTe ocyLleCTBNEHUA U3roTaBMUBaOT UHCTPYMEHT, NO3BOSAIOLLUIA
pacnonoXutb 3y6HoM NpoTes unu, B obLlem crnyvae, 3arotoBky B CTaHKe Takum obpasom,
ytobbl ero WM ee  MNONOXEeHWe TOYHO  CcoBMagano C  CyuwlecTByloLwen
3anporpaMMmMpoBaHHON  (YACIEHHON) KOHCTpykumen. KoHCTpykuust MOXeT ObITb
nepecmMoTpeHa B LEeNAX agantauvyv unv moaudukauuu, rnocrne 4Yero usmeHeHua 6yayt
BHECEHbl Ha CTaHKE C YMCMOBbIM NPOrpaMMHbIM YyNpaBneHUeM TOYHO B 3afaHHbIX TOYKax
peanbHoro obbekTa.

3ybHo npoTes 1 ¢ 3ybamu 2 (HEKOTOpble U3 KOTOPbLIX MMEKT CCbUTOYHbIE
00603HaueHuns), N30BpaXKeHHbId gNA npumMepa Ha dur. 1, CKaHUPYOT U 3anUcbiBaloT B
noaxogsAwWyto nporpammy npoekTupoBaHuA. [porpamma MNpoeKTUpOBaHUS MNO3BONAET
3annaHupoBaTb HeobxoauMMble U3MEHEHMA Ha UudpoBoM cnenke 3ybHoro npotesa 1.
Monycdabpukatr 3 W3roTaBnNUBalOT Ha CTaHke (agauTuBHoe wunn cybTpakTUBHOE
npoussoacTtso). MNMonydabpukar 3 cogepUT nnatgopmMmy 5, Ha KOTOPOW U3roToBrEHA
yacTuyHaa konua 7 3ybBHoro npoTtesa 1. Heobxogumbl TOMbKO CTPYKTYpbl ANS
hopMUPOBaAHUA OMOPHbIX TOYek WNKU dukcaumm B KoHTpnpodwune: 06bIMHO 3TO
XeBaTenbHble NOBEPXHOCTU 3y6oB npoTe3a. BHe obnactu 3y6Horo npoTesa 1 Ha cTaHke,
Ha KOTOpOM Oblnl U3roToBNeH AybnukaT 7, Takke U3roTaBnNuBaloT KIoYeBble CTPYKTYpbl 9
n 10. KnodveBasa cTpykTypa 9 npepcraenset cobol No cywectsy Habop KpyrfbixX
BbicTyrnoB 11 (B 4@aHHOM criydae LecTb BbICTYMNOB), aHaNorM4HbIX U3BECTHLIM TUMOBLIM

6nokam.
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Monydabpukatr (6asmc) 3 CcocTouT U3 HededopMUpPyeMoOro maTtepuana, B
YacTHOCTW, U3 MaTepuana, KoTopbll nocrne obpaboTkun obpasyeT COCTaBHYO HacTb
3aroToBku. Hanpumep, matepuan MoXeT NpeacTaBnATb COB0N PO30BbIN NMACTUK, YacTo
NMMMA wnn gpyron dusnonorndeckn 6esppegHblid nonMmep unu 6asucHbln matepuan,
UCnonb3yloWwMnca Kak martepvan ana nepebasupoBku 3yBHbIX NpOTE30B. Takum
MaTepuanom MoOXeT BbITb TaKkKe CTanb, NNacTuK, TUTaH, cnnae Afs MOAENbHOMO NUThSA, B
YaCTHOCTU apMUpPOBaHHBIN BONTOKHAMWU NonMMep, U kepamuka. Kpome Toro, Ha 3aroToBke
MOryT ObITb NpenycMoTpeHbl NpucnocobnieHns (He MnokasaHHble Ha aTon durype), B
YaCTHOCTW, KaHaBKW, OTBEPCTUS U T.A4., HEOOXOAMMble ANA €e MNO3ULMOHMPOBaHMA Ha
CTaHKe, NpeanoYTUTENBHO, B TOMHO 3af4aHHON NO3ULUU.

OuveBMAHO, YTO MOXET ObITb yCTaHOBMEHa KOMMMNEMEHTapHaA OTBETHaA AeTanb,
YTO NO3BOMSIET OYeHb TOYHO MO3WMUMOHUMPOBaTb OTBETHYK JeTarle B TOM uucre B
OTHOWeEHUN BpawaTenoHoro AaswxeHua. Knioudesaa cTpyktypa 10 BTOpOro Tuna
npeactaenseT coboi anbTepHaTUBy, NpudemM Ha nonydabpukate BbINONHAT HECKOMNbKO
Takux CTPYKTyp (B AaHHOM criydMae ABe), KoTopble No OTAEeNbHOCTU AonyckaloT cBobogHoe
nepemMeLyeHne ycTaHOBNEHHOW KOMMNIEMEHTAPHON OTBETHOWN KIOYEBOW CTPYKTYpPbl, HO B
COBOKYMHOCTM Takke obecnevvMBaloT TOYHOE No3uUMoHWpoBaHWe. Ha durype
nsobpaxkeHbl BbICTyNbl 11 B opme KpyrnbiX UMNUHAPOB. [0 MeHblleln mMepe ofHa
AOMNOMHUTENbHAsA KrloYMeBas CTPYKTypa, PacnofioXeHHasi Ha HEKOTOPOM YAaneHuu oT
ApYrux, BblrogHa Afs NOBbILWEHUA TOYHOCTU NO3MLMOHUPOBAHUS.

Kntouesble cTpykTypbl 9 1 10 MOryT UMeTb pasnndyHble chopMbl, oTin4Yarownecs ot
nsobpaxeHHblx Ha durype. lNpu 3ToM, kak OyneT pasbACHEHO HUXKe, BaKHO, 4TOoObI
HanoXeHHas oTBeTHaA AeTanb Morna ObiTb HanoXeHa TOYHO B OAHOW nosvuun u 6es
BO3MOXHOCTU AarnbHenwero nepemelleHnsa. O4eBUMAHO, YTO BMECTO pOopMbl Kpyrnoro
UUNUHAPA BBICTYNbI MOryT WMETb MONUroHanbHyto wnu nobyio oTnuyalroLlyloca oT
OKPY>KHOCTU hopmy, Hanpumep, dopmy annunca unu osana. BmecTto BbICTynoB moryT
BbITb NpefycMOTpeHbl YrnybrneHnsa, B YacTHOCTU, OTBEPCTUS, NPUYEM OTBETHas AeTarnb
BMecCTO yrnybneHun gomkHa 6yaeT cogepkaTb BbICTYMNbl COOTBETCTBYOLWEN POpMbI, Unn
HaobopoT.

KonudectBo BLICTYNOB He MMeeT pewatouwlero 3HadeHus. BosmoxHa
KOHgUrypauua no MeHblUuen Mmepe ¢ 2 (NOCKOMbKY yXKe ABa BbICTyna NpeaoTBpallaloT He
TONMbKO CMelleHWe, HO U BpaweHue), 3, 4, 5, 6, 7, 8 n Bonee BbLICTYNaMnu, a TakKxe
HenpaBUIbHYO KOHMUIypaumio, [ONyCKaloLWyo MO CyWecTBY TOMbKO OAHY MO3ULUIO
OTHOCUTENBHO OTBETHOW AeTanu. Takke BO3MOXHbl BbICTYNbl C OTAWYalOWMUMCA OT
OKPY>XHOCTU CeYeHWeM, B HacTHOCTW, 3NSUMNTUYECKUM, OBamnbHbIM, AWLEBUOHLIM,

NONMUroHanbHbIM (npe,qnhoMTeano OT TpeyrofibHUKa A0 LWeCTUyrorfibHuKa, yTOObI
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NONyYnUTb BbIPaXKEHHbIE YIMbl U1 TEM CaMbIM BbICOKYIO YCTOMYMBOCTb K MPOKPYYMBaAHWUIO,
npuyemM NPUHLMNManbHO BO3MOXHO Bonbllee KONMYECTBO YINoB, HO MpW 3TOM CBOWCTBA
BbicTyna 6yayT npubnuxaTbCa K CBOWCTBAM BbICTyNa KPYrroro ceveHuns), KoTopble gaxe
no OTAENbHOCTM NpefoTBpaLlaloT MPOKpyYMBaHWE BOKPYr BEPTMKaNbHOW OCK BbICTyna.
Hanuune He MeHee ABYX BbICTYMOB NPeAnoYTUTESNbHEE C TOYKU 3PEHUA NPeAOoTBpaLLEHUA
NPOKPYYMBaAHUA, a HECKONbKO BbICTYMOB MO  CyWecTBY MOBbIWAET TOYHOCTb
No3MLMOHMPOBaAHMA HA OTBETHOW AeTanu Bnarogaps yBeNMYEHUIO COOTHOLLEHUA MEXAY
pabodvel nnowagbio KIKYEBOW CTPYKTYypbl (rpynnbl BbICTYNOB) M o6Wen nnowanbo
nonydgabpukata unu npotesa, UM OTHOLEHUA MakCUManbHOro Auamertpa (Hanpumep,
MEXLIEHTPOBOro (MeX0CeBOro) paccToAHMS BbICTYNOB, Haubonee ypaneHHbIX Apyr oT
Apyra) Knio4veBon CTPYKTYpbl K HanbonbllemMy gMameTpy npoTesa unu nonydabpukaTa B
uenom (B gaHHoM crnydae 6narogaps kpyrnon cgpopme: ee anametpy). CoOTBETCTBEHHO,
Hanuuve 6onee OAHOW KNOYEBOW CTPYKTYpPbl, B AAHHOM Crlydae WCXOAHO KNouveBOW
CTPYKTYPbl 9 U ynpoLeHHbIX KniodeBbIX cTpykTyp 10, cnocobCTBYET yBENUYEHUIO 3TOrO
COOTHOLLEHMWA U, TEM CaMbIM, MOBbLILLEHUIO TOMHOCTU MO3ULMOHUPOBAHWS.

MpoTes unu 3aroToBKy B UENoM He ob6AsatenbHo AybnupoBaTb MOSTHOCTbLIO;
AOCTaTOMHO  BBIMOMHWUTL  CrEMoK  AOCTAaTOMHOrO  KONMYECTBa  XapaKTepusyroLux
anemeHToB, u4TObObl OpUrMHanbHyl0 pfAeTanb MOXHO Obiio TOMHO W OO4HO3HAYHO
Nno3vUMOHMPOBAaTb B crenke, caenaHHom ¢ aybnukata. Kak nokasaHo Ha dur. 4, K Takum
3anemMeHTaMm MOXEeT OTHOCUTbCHA, B 4acTHOCTW, [OCTaTOMHO 6onblloe KONM4ecTBo
»KeBaTenNbHbIX NOBepxXHOCTEN aybnukata 7 unu 3ybHoro npotesa 1. O4eBMOHO, YTO He
MOryT BbITb UCMONb30BaHbl 0611acTy, NpegHasHadYeHHble Ana o6paboTku.

Ha nonydabpukat 3 HaHOCAT noaxoAsaWyl nuTbeBylo cmecb 17  (runc;
TEPMOMMACTUYHBIA MW MeANIeHHO OTBep)Aaembld (Hanpumep, MyTEM CLUMBAHUSA
(BynkaHusauM1)) MONUMEpPHLIR MaTepuan) W aepxatenb 19 oOMopHOW  KOYEBOW
CTPYKTYpbI (CM. cur. 5).

Hepxatene 19 ONOpPHOW KNIOYEBOW CTPYKTYpbl (CM. cbur. 2) cooepKut, ¢ ogHoOu
CTOPOHbI, KNtoveBble CTPYKTypbl 21, 22, KOTOpble KOMMMEMEHTaPHbl KIHOYEBLIM
cTpyktypam 9, 10 nonydabpukata. OTBepctna 24 cnyxat ANs  KpenneHus
OTBEPXXOEHHOrO crienka Ha pgepxarene 19 ONOPHOW KIHOYMEBOW CTPYKTYpbl MNyTEM
BBEAEHUA B HUX MaTtepuana 17 cnenka. [Nlocne oTBepxaeHus matepuwana 17 cnenka
nony4aroT Tak HasblBaeMbld KOHTPNpodusb 25 unu OoTBETHYO AeTanb, cogepXawuin nnm
copepXalylo no cyuwecTsy pgepxatenb 19 OnNopHOW KNOYEBOW CTPYKTYpbl WU
OTBEpPXAEeHHbIA MaTepuan 17 crienka U MMeIoLWUA Ha CBOEW NOBEPXHOCTU MO MEHbLUEN
Mepe YacTUYHO TOYHbIA (OTpuuaTenbHbln) OTTUCK 20 noBepxHoCcTU AybnukaTta 7. Kak

nokasaHo Ha dwur. 4, gepxatenb 19 OMNOPHOM KNHOYEBOW CTPYKTYPbl ONUpPaeTcs Ha
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nonycabpukar, WU, B 4YacCTHOCTWU, KnNwudeBble CTPykTypbl 9, 10 unmn 21, 22 BXOQAT B
3auenneHne apyr ¢ apyrom Takum obpasom, uTobbl KOHTpnpodune 25 MOXHO 6blU1o
CHOBa YCTaHOBUTb Ha nonydgabpukaT UMEHHO B 3TOW No3vumMn. Ha cdurype nokasaHo, 4To
paccTosHWe onpepensaeTca BbiCOTONM KPOMKU 26, TO eCTb XOTHA KM4eBble CTPYKTYpbl
AOSKHbI OblTb AOCTAaTOMHO BbLICOKMMU ANA Toro, 4Ytobbl BXOAUTE B 3aLenneHue apyr c
OPYroM, OHU He onpefensawT paccTosHue mexay nonydabpukatom 3 U gepxatenem 19
OMOPHON KITKOYEBOW CTPYKTYPBLI.

Bo3moXeH BapuaHT, B KOTOPOM KnkoudeBble CTPykTypbl 9, 10 n 21, 22 Takxke
onpefenanT paccTosaHue mexgy nonydgabpukatom 3 U gepxatenem 19 onopHow
KrNoYeBOW CTPYKTYpPbl, TO €CTb NPUMbIKAIOT APYr K Apyry. TeM He MeHee, B 3TOM criyyae
KpoMka 26 MOXEeT NPUCYTCTBOBaTb B KayeCTBE BO3BLILEHWA MO NEPUMETPY, Hanpumep,
ANA NpefoTBpaLlleHNs yTeYKN KpenexHoro cpeactea 29 (cMm. Huxke) ns nonydgabpukara 3.

B oTHoweHUn maTepuana gepxaTena onopHON KNIOYEBOW CTPYKTYPbl AEWCTBYIOT
Te Xe coobpakeHUs, YTO U B OTHOLWEHWK nonydabpukaTta 3 (CM. BbILe).

Ha dour. 6 nokasaH KoHTpnpodunb 25, npunogHATEIR ¢ nonydabpukaTa 3.

OybnukaTt 7 cHAT ana ocBoboXAeHUA MPoCcTpaHcTBa 27 ANA YCTAHOBKWA 3yBHOro
npotesa 1. B ceobogHoe NpOCTPaHCTBO 27 BBOLAAT TEKYYMA MaTepuan 29 B noaxoaslem
KonudecTee. J3TOT MaTepuan 29 MOXeT npeactaBnATb CoBON  KOHCTPYKLMOHHbLINA
maTepuan, ucnonbsyemMbll Ans nocreaytowero otobpaxeHua vactu nportesa 1. Takke
JornyckaeTcsl Ucrnonb3oBaHWe ApYroro noaxoAsAwlero marepuana npu ycrioBUW, YTO OH
nossonsieT npwxaTtb npote3s 1 k cnenky 20 B KoHTpnpodune 25. B gaHHOM npumepe
npotes 1, Kak NokasaHo Ha cur. 7, obpesaH Ao 3yboB 2, ToO ecTb B NMOOOM criydae CHAT
Becb Matepuan cnenka ans nepebasunposkn. O6pesaHHbIN NpoTe3, 0T pe3epoBaHHLIN B
NNOCKOCTU CHM3Y, MOXeT ObITb 3akpenneH Ha nonydabpukate 3 KNeem B Ka4yecTBe
KpenexxHoro cpeacTtBa 29, kotopoe camo no cebe cnyxuT matepuanom gns 3ybHoro
npotesa. B atom cnyyae nonydabpukat 3 Tawke BbINOMHAT U3 WMWUTaLMOHHOIO
maTepuana. [Ona 3Toro B YPOBHE TEXHWKM WUCNONb3YOT MNONMMMETUIIMETakpunar,
OKpalleHHbIA B COOTBETCTBYIOLUA LBET, MNO3BOMAIOWUA UMUTUPOBaATb AecHy. [lpu
yCTaHOBKe KOHTprpoduna 25 npoTtes 1 chbUKCUpyroT B NO3UUMK, 3agaHHOR crienkom 20, oo
3aTBepAEeBaHUA KPEMNeXHOoro cpeactBa W, TeM cambiM, UKCUPYIOT NpoTe3 Ha
nonycabdpukarte 3.

B ceoBogHoe npocTpaHcTBo 27 nonydabpukata 3 MOXHO Takke MNOMECTUTb
n3bbITOMHOE KOMUYECTBO MMUTUPYIOLLEro AEeCHy maTepuana B KadecTBe KpenexxHoro
cpenctea 29 M ycTtaHoBuTb (oBpesaHHbld) npotes 31. [anee ycraHaBnuBawoT
KOHTpnpodhunb 25, npudem obpesaHHbI NpoTe3 31 BAABNUBAKOT B KpenexHoe cpeacTBo

29, OOHOBPEMEHHO Cly>Kallee Mmatepuanom ana uMmmtTaunum gecHbl Ha 3y6HOM npoTtese.
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KpenexHbll MaTepuan ¢ yBeriM4eHHON TONLWMHOW Cros, Kak NpaBumo, CNy>XuT Ans
NpwXUMaHUs W Jaxe BAABMMBAHWA MpoTe3a B Marepuan crnenka ¢ KomneHcauuemn
OTKMOHEHWIN COMPAraembIX MOBEPXHOCTEM WM ero dukcauMm B 3TOM MecTe [Ao
3aTBepAeBaHuA kpenexHoro cpepacTtea. KpenexHoe cpepctBo 29 xapaktepusyeTrca no
MEHbLUEN Mepe BA3KOTEKYHMUMWU MMM NNACTUYHLIMU CBOWCTBaMU. Takke [oOnNyckaeTcs
NPUMEHEHWE TUKCOTPOMHOrO WNW WMHOMO MaTepuana, KOTOpbld MNoh BO3LENCTBUEM
BHELUHUX (PaKTOPOB, B YaCTHOCTWU, MEXAHUYECKOW Harpysku, Hanpumep, Bubpauuu unu
CMELLEHMN, NpU HarpeBe unuM obnyyveHuun TepsieT BA3KOCTb WKW B AOCTaTOYHOW Mepe
CXKWXKaeTCs U CaMOCTOATENbHO BO3BpallaeTca B TBepgoe coctosiHue. Kak npasurno, B
YaCTHOCTW, €Cnu KpenexxHoe cpeAcTBO obpasyeT udacTb o6paboTaHHOro npoTesa,
OCyLecCTBNAT  HeobpaTumoe  OTBEpXAEHWE  WNU  3acTbiBaHUeE, Hanpumep,
nonuvepusaumio  unu cwusaHve. [locnegHee MoxeT 6bITb  [AOCTUMHYTO NyTEM
HarpeBaHus, 0b6ny4yeHUsA (3NeKTPOMarHUTHOE U3NydeHue, Hanpumep, CBET, MUKPOBOSIHbI,
PEHTrEHOBCKMUE Ny4un, KOPMYCKYNAPHOe U3ryveHue (3nemMeHTapHble YacTuubl, Hanpuvep,
3NEKTPOHbI) UNK KOMBUHaLMK 3TUX MEeTOAOB. TakkKe BO3MOXEH KOHTPONb ANUTENBHOCTU
OTBEPXKOEHUS  MyTEM  OTMOXEHHOW  akTuBauuum  gobasrneHHoro  katanusaTtopa
nonumepusaLuu.

Kak nokasaHo Ha cour. 9, ¢ 04HON CTOPOHbLI, NpoTe3 1 Tenepb HAXO4UTCA B TOYHO
3a4aHHOM MOJSIOXKEHUN Ha KOHTprpodune 25 Bnarogapa TOMHOW Nocaake Ha cnenok 20, B
AaHHOM cryvae NocpefCcTBOM MO MEHbLUE Mepe YacTu eBaTenbHbIX NoBepxHocTen 15,
a, C ApYro CTOPOHbI, cam KOHTprpodunb 25 Takke HaxoguTca B TOYHO 3afaHHOM
nosvunmn Gnarogapa TOMHOM NOCaAKe KoYeBbIX CTPYKTYp 9, 11 unun 21, 22 oTHOCUTENBHO
nonycabpukara 3. B pesynbTate 3y6HOW npoTe3 1 okasblBaeTCA MO CYLWECTBY B TOW
nosmunKn, B KoTopon Ha nonydabpukate 3 Obln U3roToBneH gybnukar 7 3ybHoro nportesa
1.

Ona panebHelwein o6paboTkM KOHTpNpodunb 25 B OAHOM U3 BO3MOXHbIX
BapvaHTOB C BPEMEHHO MPUKPENMEHHbIM K HEMY MnoaxoadwmMm cnocobom obpesaHHbIM
3y6HbIM NpPOTE30M W HarnenneHHbIM Ha Hero MoSIMMEPHbLIM MaTepuarnoMm, TO ecTb
KpenexHblM cpenctBoM 29, KOTopoe B faHHOM criydae He obnagaet ocobon agresnen kK
nonycabpukaty 3, MOXXHO CHATb C nonydabpukarta 3 1 NO3ULNOHUMPOBATE Ha CTaHKe C
nomoLlbio gdepxatena 19 onopHOW krwudeBon CTpykTypbl. [lpoTtes 1 moxeT ObiTb
3adpukcupoBaH Ha KoHTpnpodune 25, Hanpumep, kneem (MO CyLWecTBY CNOcoBCTBYIOLLMM
ajresun BeLLecTBOM), NpeABapuTESlbHO HAHECEHHbIM MO MeHbLUel Mepe Ha 4acTb
KOHTaKTHbIX 30H Mexay cnenkom 20 W npotesom 1. B oOTHoweHuMu konuvyecTtBa
crnocobeTBylOLEro aaresuMn BelwecTBa HEOBXOAMMO MOKPbITb MO MEHbLUEN Mepe Takyio

nnowanb, 4ToBbl MOXHO ©ObINO  BbLINOSHUTL Tpe6OBaHI/IFI nocneanyrwmnx aItTanos
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06paboTkn. B npocTerlem criydae BCO KOHTAKTHYIO NOBEPXHOCTL crienka 20 nokpbiBatoT
kneem. Knen noabupatoT Takum ob6pasom, 4Tobbl NyTEM pacTBOpeHus, ocnabneHus
(Hanpumep, HarpeBaHuem) wunn UHoW o06paboTkm ero MOXHO ©ObINo caenartb
HeaEeNCTBYIOWMM WNU paspylMTb B CTeNeHW, AOCTAaTOMHOW ANs CHATUA npoTesa C
KOHTprpoduna 25 6e3 nospexaeHun. Takke BO3MOXHA MexaHuM4deckaa cybTpakTMBHas
0bpaboTka (LWnndoBka) NOBEPXHOCTEN CKNENBAHUS.

Knei moxeT OblTb ypaneH pacTBopuTenem, Hanpumep, nyTeM MorpyXeHus B
pacTBopuTenb. [pyras BO3MOXHOCTb 3aK/lO4YaeTCA B 3HAYUTESNIbHOM U3MEHEeHUU
TemnepaTypbl, TO €CTb HarpeBe UNKU oxnaxaeHun 4o AuanasoHa TemnepaTtyp, B KOTOPOM
Krnew no MeHbLUEN Mepe YacTUYHO TEPSAET KOre3noHHbIE U/MNK aare3snoHHbIe CBOWCTBA.

MpepnouTuTEnbHO, KOHTPNPOMUE 25 CHAMAIOT Nocre OTBEPXAEHUS KPEneXHoro
cpepnctea 29. MNonydabpukat 3 ¢ npoTe3om 1 hUKCUPYIOT U3BECTHBIM B YPOBHE TEXHUKU
cnocobom B cTaHke Ana obpaboTku.

Mockonbky Tenepb NpoTe3 1 HaXOAWUTCA B CTAHKE B NO3ULMMW, KOOPAMHATLI KOTOPOW
BHYTPW CTaHKa U3BECTHbI, MOXHO MpoBoAUTb 06paboTky UMUTaALMKU OECHbI, HE onacasch
noBpeauTb NpoTes.

C Opyro CTOpOHbI, ecriv HeoBX0AUMO U3MEHUTb XeBaTerbHble MOBEPXHOCTU 15
3yBHOro npotesa 1, TO KpenexHoe cpencTBo 29 MOXeT dopmupoBaTh cTabusibHoe
coeguHeHue c¢ nonydgabpukaTom 3 C BO3MOXHOCTbIO MOCHEAYOLWEro pasbeAuHEHUS.
Bnarogapa BbILEYNOMSAHYTOMY TOYHOMY MO3WUMOHMPOBAHWIO BCeX pAeTaneh B
COOTBETCTBUKN C hUr. 9 NpoTes Tenepb TOYHO MO3ULNOHMPOBAH Ha nonydgabpukate 3 u,
Takum obpasom, MoXeT BbiTb ToMHO 06paboTaH Ha cTaHke, Tak Kak KoopAuHaTbl ckaHa
npoTtesa B COOTBETCTBUM C our. 1 MoryT 6bITb NpeobpasoBaHbl B KOOPAUHATLI CTaHKa.

Ecnu To4yHOe pacnonoxeHwe koHTpnpoduna 25 wnu nonydabpukata 3 ¢
npoTe3oM 1 B CTaHKe 3aTpyAHUTESbHO, TO €ro MOXHO 3aKpenuTb Ha cTaHke 6e3 TOYHOoro
nosnMunoHnMpoBaHna. Ecnu 3agaHHas nosuuus kKdeBbiX CTpyktyp 9, 10 unu 21, 22 B
KOoOpAMHaTax CTaHka HEW3BECTHAa, UMW KMoYeBble CTPYKTYPbl HE MOAXOAAT ANA TOYHOro
NO3ULMOHMPOBAHUA, HaNpPUMepP, NYTEM CKaHWPOBAHWUSA, TO B 3af4aHHbIX MO3ULMAX MOXHO
BbINOSTHUTE OMOPHblIE METKWU cTaHka 33, Hanpumep, maneHokne oteepcTuA. lNMocne aToro
CkaHupyoT nonydabpukat 3 unu koHTpnpodune 25. Ha OCHOBaHWMM OTHOCUTENLHOWM
NO3MUMKN ONOPHBbIX METOK 33 CTaHka W KIoYeBbIX CTPYKTyp 9, 10 unn 21, 22 MOXHO
NnocTpouTb yHKUUIO NpeobpaszoBaHUA NPOEKTHbIX AaHHbIX B KOOPAMHATbl CTaHka. 37O
NMo3BONIAET TOYHO COOTHECTU MPOEKTHble [AaHHble, MONy4YeHHblE Ha OCHOBaHUU
BbILLEYMNOMAHYTOr0 CKaHWpoBaHMA npoTesa 1 cornacHo ¢dur. 1, ¢ peanbHONW NO3ULMEN
npotesa 1 B cTaHke — nNpoTe3 1 NO3MUMOHUPOBaH B AepXaTene Wnu KoHTpnpodune 25

TOYHO B nMo3nuumn ,u,y6n|/|KaTa = N, TAKMM o6pa30M, TOYHO BbINOJIHUTE Mpeanonaraembie
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onepauuu no obpaboTtke npotesa 1 NocpeACTBOM YMCNOBOro NPOrpamMmmMHOro ynpasneHus
CTaHka.

BTopoi BapuaHT ocyllecTBEeHUs

Kak nokasaHo Ha cour. 10, onopHble anemMeHTbl 41 (34eck: WapuKn) NpUKNenBarT K
npotesy 1, Hanpumep, Bockom. [lo coobpaeHWsiM TOYHOCTU OMOpPHble LWapuku 41
pasmellaoT B Hanbonee yganeHHbIX Tovkax, HanpumMmep, Ha O4HOM M3 nepegHux 3y6oB u
Ha HaubBonee 3agHUX Monspax. LLlapuku yaobHbl TEM, UTO UX MOXKHO HakneusaTb B Nobon
nosvumMn, U oHu ByayT BbIrMSAETb OOAUHAKOBO CO BCEX HarnpasneHun. Takke MOXHO
nUcnonb3oBaTb ApYyrMe nerko y3HaBaemble MENKUE JIEMEHTbI, MONOXEHUEe KOTOpbIX B
NPOCTPaHCTBE MOXHO TOYHO onpeaenuTb. OHU AoSMKHbI BbITh 4ocTaTouHO 6onblMMK ANA
TOro, 4Ytobbl UX MOXHO BbISTIO TOMHO pacno3HaBaTh, U AOCTATOMHO ManeHbKUMWU ANs TOro,
yTobbl UX MOXHO ObINIO Nerko npukneuBaTb, M 4YTOObl OHW HE Melwanu CneayloLum
onepauusam. MNMpegnoyTuTenbHbl pasmepbl (AMamMeTp) nopagka HeCKONbKUX MUNIIUMETPOB,
Hanpumep, 1-5 MM, npegnouytutensHo 1 mm. Martepuan LwapuvkoB WNU 3NEMEHTOB B
LeNIoM [OIDKEH Nerko CKkaHUpoBaTbCH, TO ecTb obecnevmBaTb YETKUA KOHTPACT M YeTkue
KOHTYpbl. B 3aBUCMMOCTM OT choHa pekoMmeHayeTca Oenbld UNU YepHblid LBeT, npu
HeobxoaumMmocTn uUBeT, obnagalwmi BbICOKMM KOHTpacTomMm C doHoMm. MaToBas
NMoBEPXHOCTb yaobHa ANA NOAaBMEHUA OTPaXKEHUI OT OKpy»KatoLeln cpeabl.

OnopHeble wapukn 41 (unu, B oBLLEM, OMNOPHLIE ANIEMEHTLI UM ONOPHbIE METKN)
AOSKHbI BbITb pasMelleHbl B AOCTAaTOMHO pasnuyarolmuxca mecrax (npepnodTuTenbHo
Hanbonee ypaneHHbIX Apyr OT Apyra), 4tobbl UX MOXHO ObINO pasnuuuTb, TO ecTb
onpeaenuTb ANWHY W MOSOXEHUE B NPOCTPAHCTBE TPAEKTOPUUN, COEAUHAIOLWEN WAaPUKK, C
AOCTaTOYHbIM paspelleHneMm. B uenom, pgononHUTenbHble LWapukM He obAsaTenbHo
AOJSDKHBI NeXaTb Ha yXXe 3afaHHOW NUHUKM COeAUHEHUA OBYX LUAPUKOB UNKU B MIIOCKOCTH,
o6pa3oBaHHOW TpPeMs APYrUMMX LUApUKaMU MpU HanmuMyYuy Mo MeHbLUE Mepe ueTbipex
wapukos. B obwem crnydyae 6a30BbIA Habop ONOPHbLIX MapKepoB COCTOUT U3 3NIEMEHTOB,
HW OAWH W3 KOTOPbIX HE HABMSETCA 4YacTblo reomeTpudeckoro obbekta (NIMHUW,
MHOrOYrosibH1Ka), onpefensieMoro kakum-nnbo NogMHOXKECTBOM APYrUX ONOPHbLIX METOK.
Tem He MeHee, MOXHO YCTaHOBMUTb AOMNOMHUTENbHbIE, MO CYLECTBY U3ObITOYHbIE LLAPUKM,
No3BOSIAOLMNE MOBBICUTE TOMHOCTb U3MEPEHUA, HANpPUMeEp, NYTEM BbIMUCNEHUS CpeaHEro
3Ha4eHus, unu ans 6e3onacHoOCTM Ha criyYan oTcoeAnHEHMA OAHOrO M3 LLAPUKOB.

B kauecTtBe onopHOW METKM MOXHO UCMONb30BaTb Y4aCTOK MOBEPXHOCTU NpoTesa,
AOCTaTOYHO XapaKTepHbIA ANA pacno3HaBaHMA W TOYHOW Nokanusauuu cpefcrtBamu
pacnosHaBaHus 06pas3oB..

MpoTtes 1 c onopHbiMKU Wapukamn 41 ckaHupyloT. Ha ocHoBaHuM pesynbTaToB

CKaHunpoBaHuA, no3BoNALWLNX co3aaTb BMpTyaJ’IbeII7I ,D,y6J'II/IKaT, onpenenarT
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Heobxogumble aTanbl 006paboTkKM B MOAXOASLLEM KOHCTPYKTOPCKOM MNPOrpaMmHOM
obecnevyeHnn, Hanpumep, B cucteme CAM. Tllpu 3TOoM MO cCywWecTBy Mony4vaT
BUpTYasibHoe usobpaxeHue (cM. dour. 12) nonydabpukaTta 3 ¢ NpoTe3om 1, 3aroTOBKON U
OOMONHUTENBHO KIoMEBLIMU CTpykTYpamu 9, 10, a Takke onopHbIMKU anemeHTamn 41. Mo
3aToMy n30BpakeHuto onpeaenstoT atansl 06paboTku.

Monydabpukat 3 (dur. 11) cHabxaloT KoveBbIMU CTpyKTYpamu 9, 10 B CcTaHke.
OpHako, B OTNM4YME OT NEPBOro BapuaHTa OCYLECTBMNEHUA, KNOYEBBIE CTPYKTYpPbI Cry»KaT
ONOPHbIMW METKaMUW CTaHka Ansi onpeaeneHnsi NONoXeHUA B CUCTEME KOOPAUHAT CTaHkKa,
Tak Kak OHU popMUpPYIOTCH B MecTax, COOTBETCTBYIOLMX NPefoCTaBNEHHbIM CUCTEMOMN
CAM paHHbIM. [MpepnovTuTenbHbl CTPYKTYPbI, XOPOLWO BUAMMbIE NPU CKaHUPOBaHUU U
NO3BOSIAIOLLNE C BbICOKON TOYHOCTbIO ONpeaensTb nosuuuio. NoMMMo npuBefeHHbIX ANA
npumepa ¢opm, No CyLlecTBY COBMajalomnx ¢ cbopmamMu U3 NepBoro npumepa, Takas
onopHasi MeTka CTaHKa MOXeT npeacTaBnATb cobol npocToe oTBepcTue (Hanpumep,
anameTpom He Bonee 5 mm, nNpegnodvtTutesibHo He Bonee 3 mMm). NpeanoOYTUTENBLHO,
Take MOryT OblTb NPeaycMOTPEeHbl BO3BbILWEHWS, HamNpuMMep, KOHUYeckue unu
nupamuganeHble, NPU4eM COOTBETCTBYHOLLAA BEPLUMHA MOXET OblTb TOUHEE onpeeneHa
nytem paspesaHus 60koBbIX CTOpoH. [Ans puddpepeHunaumm MOXHO MCMONb3oBaTb
rpynnbl MW pasnuuyHble TUMbl, B YACTHOCTU, CTPYKTYpY 9 (cMm. dour.), oTnmyatowyocsa ot
CcTpykTypbI 10.

Monydabpukat 3, npu HEOBXO0AUMOCTU, CHaBXalT OTKPbITOW MOBEPXHOCTLIO 43,
Ha KOTOPON MOXET BbITb pacnonoXeH 3ybHoi npotes 1 (cm. cbur. 14).

AHanorMyHo nepBOoMYy BapWaHTy OCYyLleCTBNeHWUs, npotes 1 pasmewlawT Ha
nonycdabpukare nnbéo Ha noBepxHoCcTM 43, nnbo nocne yapaneHus (Hanpumep,
dhpesepoBaHuns) gybnukara 7, kak nokasaHo Ha dur. 12.

Ha nosepxHocTu 43 3yBHOW NpoTe3 1 KpenaT BePTUKASIbHO, Kak NokasaHo Ha dur.
15, UM HMXHEW CTOPOHOW BBEPX, B 3aBUCMMOCTU OT TOro, HyXHO nuM obpabaTbiBaTb
BEPXHIOW WU HWXKHIOK CTOPOHY, UNKM ANA o6paboTKu HUXKHEN CTOPOHbI UCMOSb3YIOT
KOHTpNpodunb 25, kak onMcaHo BbiLLe.

Kak nokaszaHo Ha dwur. 14 B yBenuyeHHOM BUAE, MOMOXEHUE npoTe3a Ha
nonydgabpukaTe 3, pasymeeTcs, He COOTBETCTBYET UNN NO MEHbLUEA Mepe HEAOCTATOUHO
TOYHO COOTBETCTBYET MNPOEKTHOW no3uumm (cm. dur. 12), 06o3Ha4YeHHON MYHKTUPHON
NUHMER Kak koHTyp aybnukata 7. Tem He MeHee, NofioXeHWe npoTesa 1 Ha
nonydgabpukate 3 Tenepb MOXeT ObITb ONpeaeneHo nyTeM NOBTOPHOIO CKAHUPOBAHUSA, B
YaCTHOCTU, C NMOMOLLbIO ONOPHLIX WapukoB 41. Kak nokasaHo Ha cdur. 16, Tenepb MOXHO
onpegenntb cmeweHne AP1, AP2, AP3 npoekTHbIX Todek (B LAHHOM criydae Tpex, a

umMmeHHo P1, P2 n P3) oTHOCUTENBHO U3MepeHHbIX Ha pearnbHoM npoTese 1 nosuuun (P1',
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P2', P3"). lMpu rpaHU4HOM YCIIOBUK, COrflaCHO KOTOPOMY pasMepbl KOHCTPYKUMU, TO eCTb
OTHOCUTENbHOE nonoxeHne Todek P1-P3 wunn P1'-P3' pgpyr OTHOCUMTENbHO Apyry
WOEHTUYHbI, [OCTATOYHO Tpex Toudek AnA npeobpas3oBaHUA KOHCTPYKLUMU B MOSIOXEHWUE
peanbHOro nNpoTesa cornacHo cwur. 14,

OTO MOXHO CXEMaTUYHO BblpasnuTb, HAaNpUMMep, Creaylowmum METOA0M:

1. Touky P1 cmewatoT B P1';

2. BbINOJSHAKT NOBOPOT BOKPYr ocu Yepes P1' (pasHo P1), npuyem ocb BpawleHus
nepneHAnKynsapHa TpeyronbHUKY, obpasosaHHoMY Todkamu P1', P2 n P2'. 310 BpalleHne
npeobpasyeT Touky P2 B Touky P2' Takum obpasom, 4Tobbl nocrie aTton onepaunn P2
cooTBeTcTBOBana P2"

3. BbINOSTHAKT NOBOPOT BOKpyr ocn vepes P1' n P2', npudem P3 nepemellaeTca B
P3".

Mpn aTOM TakkKe YYUTBIBAOTCA W3MEHEHWUs MeprneHAUKYNApHO NNOCKOCTU
yepTexa, TO €CTb MO CylWecTBy MNOBepXHOCTM nnaTtdopmbl 5. [loaTomy pasHoCTU
nonoxeHun AP1, AP2, AP3 moryT Takke copepxaTb afIEMEHT, NepneHaUKynspHbIA
NNOCKOCTU YepTexa.

PasnuuHble macwTabbl Npy ckaHupoBaHu npoTesa 1 cornacHo ¢ur. 10 1 NpoTesa
1 Ha nonydabpukate 3 cornacHo cur. 14 moryT OblTb YYTEHbl NMyTeEM onpeneneHus
paccToAHUIA MeXAy OMOpPHbIMW LUAapUkaMyW B KaXZOM Crlydae W YCTaHOBMNEHUS UX
OTHOLWEHUA apyr k apyry. NpegnonaraeTcs, YTo pasnuyHble MaclTabbl NPUMEHSIOTCA BO
BCEX HanpaBlieHUAX.

BblweykazaHHble cnocobbl NO3BONAT NogaepXuatb Tpebyemyo TOYHOCTb Npu
kaxkgon gopaboTke 3yGHbIX NpoTe3oB. B HacTodAwee Bpema Npu onpegeneHnn koopgmHat
obpaboTkn gencteyeT gonyck nopsiaka 30 mkm (0,03 mm). HOKHUM npefenom TOYMHOCTU
06paboTkn MOXHO cuyuTaTb OTKNOHeHMe He 6onee 0,5 MM, Nydle WM NpakTUYHEE — He
oonee 0,2 mMm, B yactHocTn 0,1 MMm.

WHTepecHoe npuvMeHeHMe 3TOro npouecca, MO3BOMAIOLWEro KOppekTUpoBaTb
npotes unu, B 6onee WMPOKOM CMbICIE, 3aroTOBKY, HE Onacascb NoBpeauTb NPoTes Unu
3aroToBKY, 3aKM4aeTca B €ro Mcrnonb3oBaHuW npu npoussofctee. B uacTHocTu, npu
apgoutuBHon obpaboTke (3D-nedatn) cywecteyeT Oonbllan pasHUUa B LEHe Mexay
cTaHkamu ¢ TpebyeMon KOHEYHOW TOYHOCTbIO U CTaHKaMu € HegonycTumo GonbLunmu
gonyckamu. BeilweykasaHHbIi cnoco® no3BonsieT U3roTOBWUTb 3aroTOBKY, B YaCTHOCTH,
CTOMAaTONIOMMYECKY0 UMW APYryio MOAerb, CHadana Ha CTaHke MEeHbLUEeR TOYHOCTU U
COOTBETCTBYIOLLEro pasMmepa, nocne 4yero gopaboraTb M3genue Ha CTaHke, B YacTHOCTH,
CTaHKke cyOBTpaKkTUBHOrO Tuna, Hanpumep, dpe3epHOM CTaHke, NPUYEM TOYHYIO MO3ULMIO

3aroToBKU B cbpesepHOM CTaHKe onpenenAarT C NOMOLLbIO HACTOALLEro cnocoba.
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MpepnoutuTenbHo, aTanbl 06paboTkM [aHHbIX, packpbiTble B MNpeablgyem
ONUCaHUW, BLIMOSHATCA KOMMbIOTEPOM WNW  MPOLLECCOPOM  aBTOMAaTUYECKU Ha
OCHOBaHWM nporpammbl. B 4acTHocTn, 3TO OTHOCUTCA K MpeobBpasoBaHuio
OTCKaHUpOBaHHbIX U30bpaxeHuin B hopmar cuctemel CAM 1 npeobpasoBaHUio JaHHbIX
cuctembl CAM B cuctemy koopAuHaT pearibHOro npoTesa WM pearnbHOW 3aroToBKU B
No3uLMK, KOTOPYIO OH UK OHa 3aHMMAaET Ha nonydabpukare 1 cTaHke.

Cneumanucty B f[aHHoOW o6nacTu TexXHUMKM OuveEBUAHO, YTO Ha OCHOBaHWUU
NPUBELEHHOrO BbIWe ONUCaHUA BapuaHTa OCYLIECTBMNEHUA WU30BPETEHUS MOXKHO
OCYLLEeCTBUTb MHOXECTBO BapWaHTOB W [OMOMHEHUNR, He BbIXOAALWMUX 33 paMku
3awuuwaemoro  obbema KU3oOpeTeHus, onpeneneHHoro GopMynon N3oBpeTeHUus.
HekoTopble BO3MOXHbIE BapyUaLMm YNOMAHYTbI B ONUCAHUN BApUAHTOB OCYLLECTBNEHUS.

Tawke BO3MOXHbI BapUaHTbI:

N3obpeTeHne NpuMeHsaoT ana AopaboTku NobbiX 3aroToBOK.

Monydabpukat He CTAHOBMTCA HYacTblo 3aroTOBKM W CRYXUT UCKNIOYMTENBHO
6asuncom. MoaTomy oH MOXeT BbITb M3roTOBMEH U3 MaTepuana, 6onee nogxogsAwiero Ans
UCNonNb3oBaHWA B KadecTBe [epXaTens 3aroToBKM B  UCMNONb3yEMOM MpoLuecce
0b6paboTKu.

PaccToaHue mexay KnoveBbIMA KOHCTPYKLUUAMWU UMW OMOPHBIMU METKAMU CTaHKa
COCTaBnseT No MeHblen mepe 1/3 Haubonbllero AnameTpa 3aroToBkM B MpPOeEKUUU Ha
nonycadpukat unu 6asuc.

B uacTtHocTu, B cnocobax, oCHOBaHHbIX Ha BTOPOM BapuaHTE OCYLLECTBIIEHUS,
OfHa WM BCe KNOYeBble CTPYKTYpbl HE MMEKT NPOCTPAHCTBEHHOW OPMbI, HO
BbINOSIHEHbI ABYMEPHBIMWA WKW MO CYL|EeCTBY OQHOMEPHbLIMU, B YaCTHOCTMU, MeuvaTHble
CTPYKTYpbI, Takue Kak LBETOBas MapKUPOBKA, JIMHEWHbIE CTPYKTYpbl, reomeTpuyeckue
durypbl U nUx cmewaHHble dopmbl. OgHako, TakuMe KkntoveBble CTPYKTypbl B 6onee
LUMPOKOM CMbIcrie B cnocobax, aHanormdHbix NepBOMy BapuaHTy OCYLLECTBMNEHUA, MOTyT
notpeboBatb GOMbWMX YCUNUA NS TOMHOrO COBMELLEHUS KOHTPNPOduns M 3aroToBku
Apyr C ApYroMm nocpeacTBOM KIOMEBOW CTPYKTYpbl, ANS 4ero WX notpebyetcs
nepemMeLyaTtb Apyr OTHOCUTENBHO Apyra Ao TeX Nop, Noka He ByaeT AOCTUrHYTO 3afaHHasA

NO3ULMA KIOYEBLIX CTPYKTYP APYr OTHOCUTENbLHO Apyra.



10

15

20

25

30

35

SOOPMYIIA UIBOBPETEHUA

1. Cnocob no3nunoHMpoBaHKUA 3aroToBky (1) Npu noaroToeke k 06paboTke Ha
CTaHKe C YMCMNOBbLIM NPOrpaMMHbIM yrpaBfeHneM, OTNUYaIOWUKACA TEeM, YTO

3aroToBKY CHabXalT HECKONbKAMMK OMOpHbIMKM MeTkamu (41), u/unu onopHble
METKM BbIBUpalOT U3 MMEOLMXCH Ha 3aroToBKE CTPYKTYP, MO3BOMSIOWMUX ONpenensTb
NMonoXeHue W MNO3ULMIO 3aroTOBKA MO MEHbLIEN Mepe B OOHOW  MNOCKOCTW,
npeanoYTUTENBHO B NPOCTPAHCTBE,

npuyem 3aroToBky yCTaHaBNuBatloT Ans ob6paboTku Ha 6asuc (3),

NocpeacTBOM CTaHka BbINOMHAT Ha 6asnce HeCKosbKo Khto4eBbIX CTPYKTYp (9,
10) B COOTBETCTBMM C AaHHLIMU B CUCTEME KOOPAUHAT NPOEKTUPOBaHWS,

npyvyemM No MeHbLUEW Mepe OMOpHble METKU U KMoYEBbIE CTPYKTYPbl CKaHUPYIOT
ANA Nony4YeHUsA NO3ULMOHHBIX AaHHbIX, U

Ha OCHOBaHWW MNO3UUMOHHBLIX [AAHHbIX MNOCPEACTBOM  KOMMblOTEpPA MOA
ynpaBrieHWem nporpammbl npeobpasyloT AaHHble Ans o6paboTky 3aroToBKM B cUCTEME
KOOpAMHAT NPOEKTUPOBAHNA B AaHHbIE A5 YIPaBNEHUs CTaHKOM,

YTO MO3BONMSET MNEepeHecTM W3MEHEHUS 3aroTOBKW, 3afaHHble B CUCTEME

KOOpAUHAT NPOEKTUPOBAHUA, Ha 3aroTOBKY NOCPEACTBOM CTaHKa.

2. Cnocob no n. 1, oTNMYalOWMANCA TEM, YTO Ha 3aroToBky (1) HaHOCAT u/unu
Ha 3arotoBke (1) BbIBUpaAlOT MO MeHbLIEn Mepe ABe, NPeAnoYTUTESNIbHO MO MEHbLUEN
Mepe Tpu OnopHble MeTkM (41), pacnonoxeHHble B pasfMyaemMmblx MecTax,
npeanoYTUTENbHO HAHOCAT Ha 3aroToBky B dpopme Ten, Gonee npeanoYTUTENbHO B BUAE

OMOpPHLIX LWaprkoB (41).

3. Cnocob no ogHomMy M3 n.n. 1 unu 2, OTNMYAKWNNCA TEM, YTO Kaxpas
kntodesast cTpyktypa (9, 10) copep)XMT MO MeHbLUEW Mepe OAWH U3 crepyoLmx
3NTEMEHTOB:

- OTBEpcTME, NPeAnoYTUTENbHO OTBEpPCTUE AnamMeTpoM He Gonee 5 mm, Gonee
npeanoyvTuTeneHo He Bonee 3 MM;

- KOHYC;

- nMpamunaa.

4. Cnoco6 noO3NMUMOHUPOBAaHWA 3aroToBkd (1) B CTaHKke C 4YWCIOBbIM

nporpaMMHbIM yrnpaBJieHUEM, OTNNYAOLWKNIACA TEM, UTO
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ayébnukat (7), copepxalWMii No MeHbLIEeN Mepe 4vacTb 3aroToBKW, hOPMUPYIOT
nocpeacTBOM CTaHka Ha OCHOBaHWW MepBbIX AaHHbIX Ha nonydabpukarte, cryawem
Basncom (3),

npMyemM Ha y4yacTke Mo3uUUOHWpOBaHUSA nonydabpukata dopMupyoT no
MEHbLUEN Mepe OOHY KIoYeBY CTpykTypy (9, 10),

npuyemMm OTBETHYK AeTanb (25) co cneno4yHor maccoin (17) HaHOCAT Ha Hasuc,
NnpM4eM nNO MeHbLUEN Mepe OfHy KIodeByk CTpyktypy (9, 10) Ha 0Gasuce u
COOTBETCTBYIOLLYIO KOMMIIEMEHTAPHYIO KNIOYEBYHO CTPYKTypy (21, 22) Ha OTBETHOWM
AeTanu BBOAAT B 3aUenneHne, B pesynbtaTte Yero 6a3nc u oTBeTHasa getarnb HaXo4AaTCA B
3afaHHOM MNONOXEHWW ApPYr OTHOCUTENbHO Apyra, U B crenodHon macce obpasyeTcs
oTpuuaTtenoHasa matpuua noBepxHocTu aybnukara, u ayénukat ygansioT ¢ 6asuca,

B pesyrfbTaTe 4Yero OoTBEeTHas AeTarlb MOXeT ObiTb BOCMNPOM3BOAUMBbIM 06paszom
3akpenrneHa Ha 6asnce B TOM e OTHOCUTENIbHOM MOSOXKEHWUMW, U 3aroToBka MOXeT OblTb
BOCMpou3BogUMbIM  obBpa3oM  ycTaHoBreHa Ha nonydabpukat B Mo3avuuw,

COOTBeTCTByI'OLI.l,elz nepebiM JaHHbIM, NyTEM NOCankKn B OTpUUATESIbHYIO MaTpuuly.

5. Cnocob no n. 4, oTnMYalLWMACH TEM, UTO COAEPXKUT nocregytoLwue atansbl:

nomMeLlarT 3aroToBky (1) Ha 6asuc (3) Ha mecTe cHAToro gybnukara (7),

yCTaHaBnuBalT OTBETHYKO AeTanb (25) nyTem BBeAeHUMS B 3auenfieHne no
MEHbLUEN Mepe OOHOW KrodeBon CTpykTypbl (9, 10) 6asnca (3) No MeHblUern mepe ¢
OJHON KINOYEBOW CTPYKTYpon (20, 21) OTBETHOM geTanu, NpUYEM 3aroTOBKY OPUEHTUPYIOT
Takum obpasom, 4Tobbl y4HacTkM 3arotoBku (1), oTnedvaTaHHble Ha crienke (20) B Buae
oTpUUaTENbHON MaTpuubl, COOTBETCTBOBANMU Crienky Afs pasMeLieHUs 3aroTOBKU Ha

Basunce B TOW e NO3ULMK, YTO N aybnukar.

6. Cnocob no n. 5, oTnNUYalWKUACA TEM, YTO COLEPXUT AOMNOSNHUTENbHbIE
aTansbl:

neped ycraHoBkoh Ha 6asuc (3), Hecywmn 3arotoBky (1), Ha pabouylo 4vacTb
cnenka (20) w/unu pabouyto 4acTe 0BnacTtM 3aroToBku (1), COOTBETCTBYHOLLUEN CrEnKy
(20), HaHocAT crnocobeTByOWMIA aareann crnon Takum obpasom, 4Tobbl 3aroToBka
npununana K cnenky ¢ CWUMoW, AOCTaTodHOW Anst oBpaboTku 4acTW, He MOKPbITOM

CINnenkom.

7. Cnocob no nobomy 13 n.n. 5-6, oTnUYarWMIACA TeM, YTO 3aroToBky (1)

ycTaHaBnmMBatloT Ha 6asuc (3) nocpeacTsom cnocobcTBylowWero agresnn matepuana (29),
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npuyem CI'IOCO6CTByI'OLL|,I/II7I aaresnn Mmatepuan oTeepXKaatoT, o6pa3ys=| coegnHeHne mexay

Basncom (3) 1 3aroToBKOMN.

8. Cnocob no n. 7, OTNUYalOLWMACA TeM, 4YTO CnocobCTBYIOWWIA aaresuu

mMaTtepuan (29) npurogeH ans dopmMmrupoBaHna Yactm obpabaTbiBaeMoin 3aroTOBKU.

9. Cnocob6 no nwbomy n3 n.n. 4-8, oTnNU4alWMACA TEM, UYTO KNOYeBbIe
cTpykTypbl (9, 10, 20, 21) BbINONHEHbI TakuMm 0BpasoMm, 4ToObl MNpU pasgeneHun wu
NOBTOPHOM coefiuHeHun Basuca (3) 1 oTBEeTHOM AeTanu (25) MakCMMarbHOe CMeLleHue
3aroToBku (1) unn ee gybnukata (7) 4o 1 nocne pasgeneHnusl U NOBTOPHOrO CoeaANHEHUN

He npeBbiwano 0,5 mMm, npegnoyTuTensHo, 0,2 mMm, 6onee npegnoyTuTENnsHO 0,1 MM.

10. Cnocob6 no nwbomy n3 n.n. 1-9, oTnNUYalOWMNACA TeEM, YTO KNOYeBble

CTPYKTYpbI (9, 10) chopmupytoT Ha Basuce (3) BHE 30HbI, 3aHUMAEMOMN 3aroTOBKOW.

11. YCTpONCTBO ANA NO3ULMOHUPOBAHUSA 3aroToBKU (1) B CTaHKe C YUCMOBbLIM
nporpaMmMHbIM ynpaBneHUeMm, oTrinyaoLleecs TeM, YTo

YCTPOUCTBO coaepxuT Basnc (3) u oTBETHyO AeTanb (25), BbINOSIHEHHbIE C
BO3MOXHOCTbIO Pa3beMHOro COEAUMHEHUA ApYyr C APYrom, npudem mexay 6asucom u
OTBETHOWN AeTanblo B COEAUHEHHOM COCTOSIHUM MOXET BbITb pasMeLLeHa 3aroToBKa,

npuyem coefuHeHne mexay 6asmcom U OTBETHOW AEeTanbio COAEPXKUT KITHOYEBYHO
cTpykTypy (9, 10; 21, 22), koTopaa BocnpousBoaumbiMm obpasom obecnednBaer
coeguHeHue 6asnca 1 OTBETHOM AeTanu B 3afaHHOW NO3VLUKU Apyr OTHOCUTENBHO Apyra,

npuyemMm OTBETHaA [AeTanb COAEPXKUT OMOPHYH 30HY, KOMMIEMEHTapHyK Mo
MEHbLUEN Mepe 4acTu 3arotoBkuM M obecrneynBaloLlylo BOCMPOU3BOAMMOE KpenfeHue

3aroToOBKW B 3a,aHHON NO3MLUN Ha OTBETHOMN oeTanu.

12. YcTpoincteo no n. 11, oTnuyaolweeca TeM, YTO KIloMeBbIe CTPYKTypbl (9,
10, 21, 22) cogepxaT KOMMMEMEHTapHbIE BbICTYNblI U YrybrneHus, BbINOSIHEHHbIE Ha
Basuce (3) 1 oTBeTHOW peTanu (25), KOTOpble HAaXOAATCA B 3aUensieHun Apyr ¢ opyrom
npv coeguHeHun 6asnca n oTBETHOW AeTanu, a ux KonmyecTBo U dopmMa BbIGpaHbl Takum
obpasom, 4ToOLI NepemelleHne 6asuca U OTBETHOW AeTanu Apyr OTHOCUTENbHO Apyra

Bblno orpaHn4yeHo nepemMeLlleHnem, Heo®bXo4UMBIM AN COeANHEHUNA U pasgeneHuns.

13. YcTponcTBO no n. 12, oTnundarleeca TeM, YTO YKaszaHHblE KNHYeBble

CTpykTypbl (9, 10, 21, 22) cogepxaT BbICTynbl B ¢hopme cTonbukos, Bxoaswume B
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CKONb3ALUA KOHTAKT CO CTEHKAMW KOMMIIEMEHTAPHOW KIIOYEBOW CTPYKTYpbl Npu
coeguHeHun Basuca (3) U oTBETHOM AeTanu (25), 4To npepoTeBpallaeT nepemelleHune

nepneHauKynsipHoO NPoAorbHON OCK CTONGUKOB.
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