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BBEJEHHUE

B Hactogiiee Bpemsa peiOONIOBCTBOM B HAUIEH CTPAHE
YBACKAKTCH MWUIMOHBL FPaXJaH. DOJbIION nomynsp-
HOCTBIC TIOJB3YIOTCS CIIOCOOBI NOBAM PHIOBI Ha MCKYC-
CTBEHHBIC NpPHMaHKU, OyIb TO JIOBIA CHUHHHHIOM,
HAXJIBICTOM, Ha JOPOXKY, 3HMMHMA JOBIS Ha MODPMBILI-
Ky M4 Ha camonyp B Mope. Ilpu Takoi jiosne Bce ¢ak-
TOPHI BaXHBI, M OJHUM M3 [JIABHBIX CUHUTAETCS YIAOBUC-
TOCTH IIPUMAHOK. .

HauGosree OMNBITHBIE pPBIOONOBBI CAMOCTOSTENBHO
M3TOTOBAMIOT WMCKYCCTBEHHbIE TIPMMAHKK ODIMYHOTO
KAayeCcTBa, O YeM KPaCHOPEYMBO IOBOPST BRICTABKY JIIO-
OUTEILCKOrO MHBEHTapsA M CHACTCH, NPOBOAMMBIE BO
MHOTHX ropoZax Hamiey CTpaHEL.

B npennmaracMoil KHUre paccKasbiBaeTCd O Macrepc-
KO#l prIOonoBa, ee oOOpyZOBaHMHM M HMHCTPYMEHTE.
HpuBegeHB! ONMUCAHKA TEXHONOIMUN MO HM3TOTOBICHUIO
OONBINMHCTBA MCKYCCTBEHHHIX MPUMAaHOK. OTAEIbHO
PAcCKa3aHO O PEMOHTE ¥ MOJCPHM3ALNM HEKOTOPHIX
PBIOONOBHEIX CHACTEH.

TexHONMOrMY, paccMarpyuBacMple B KHUIE, JOCTYITHBI
JaXe HENOATOTOBICHHOMY B TEXHUYECKOM OTHOLUCHUH
pri6onoBy. IIpx 3TOM MHOIWE NPUBOAMMEIE TEXHOTIOTHH
IPEXyCMaTpUBAIOT, YTO U3rOTOBUTEND HE MMEET KaKOro-
60 CHELMATEHOIO HMHCTPYMEHTA, CIOXHBIX TIPHCIIO-
cobnieHnii, 0co60# OCHACTKM U ASPUIMTHEIX MaTepua-
0B, OOHaKo NMPH 3TOM YYWTHIBAJIOCH, YTO MHOIME Phi-
60i0BBl MONYYWIM HAYANBHOE MOJHUTEXHHYECKOE 0Opa-
30BaHME B ILKOJIE WX HA NMPOMU3BOLACTBE M MPAKTHYECKU
3HAKOMEBI ¢ MHCTPYMEHTOM M TaKMMM I[poeccaMu, Kak
pe3aHwe, cBEpieHuUe, naiika Meta/os U T. . Ilpm or-
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CYTCTBHHM TaKUX 3HAHUH HEOOXONHMMO O3HAKOMHUTBCH C
3TUMHM IPOLECCAMHM B CIENUAIBHOM JIMTEPATYPE WM
IIPOKOHCYNbTHPOBATECHA Y NPAKTUKOB.

IIpuBenennsie TEXHONOTMM TIPETIONHOCATCH Tak,
4YTO OHHM HE CKOBBIBAIOT TBOPYECTBA KaXKOOIO M3rOTO-
BUTEJIA, 4, HaobOpOT, HAlOT MNPOCTOp AANBHEHIHEMY
COBEpPLICHCTBOBAHMIO apCceHasa CBOUX OjieceH M MOp-
Meimiek. Ilpu sTom aBrop crapancsa npuectu Gonbine
IIPUMEPOB U3TOTOBJICHHMA HECTAHIAPTHBIX NPHUMAHOK,

B oCHOBY KHHUIM NONOXEH JIMYHBIA OILIT aBTOpa B
M3rOTOBJICHUM HCKYCCTBEHHBIX NpUMaHOK. Bce oHHM
NPOBEPEHB UM U GOJIBILON FPyNNoi ero apysei-pr6o-
JIOBOB.

NHCTPYMEHT ! PABOYEE MECTO

O0mue nonoxenus

MsroroBnenue prIOOJOBHBIX CHACTEH B JOMaIlHHX
YCAOBUAX CIEAyeT HayaTh ¢ Ioabopa HEOOXOMHMMBIX
MaTepUATIOB U MHCTPYMEHTOB. O BHIOOpPE MaTepHUaIOB
MBI OyAEM paccKa3biBaThb MO XOAY OIMCAHUA MU3TOTOB-
JIEHMS WIM PDEMOHTA KOHKPETHOU pPHIOOJIOBHON CHACTH.
B s1toM pasnene mo#aeT peyb TONLKO 00 MHCTPYMEHTE.

WM3BeCTHO, 4YTO TIpaBMJIBHO IOAOOpPAHHBIA HHCTPY-
MEHT — 2TO YyX€ MOJOBWHA Aena. Jlpyrag MOJIOBUHA
CKJIANBIBAETCA U3 IpPUEMOB o00paboTkKu AcTaneid U
yIIOpCTBa B TPYAE.

ITyrs M3rOTOBNEHHS KaKOH-IM00 HeTasu phIOOIOB-
HOIl CHAacCTH BKJIIOY4AaeT B ceOs: COCTaBlIeHHE IUIaHa,
yepTexa WIM PUCYHKA NETaIH, T. €. YTO Mbl OyneM ne-
J1aTh; BLIOOD MOAXOASINETO MaTepuana, T. €. U3 Yero MEI
OyneM Jenath; oatop HEOOXOMUMOro HHCTPYMEHTA,
TIPOJYMbIBAHME IIPUEMOB U IIOC/IEIOBATEIFHOCTh 06pa-
00TKM MaTepuana, T. €. UeM M KaK MbI OyleM JenaTh
3aAyMaHHYIO JCTalb.

Korma MBI ysacHuUM cebe, KakKuM HMEHHO CIocoboM
Jydqnie ¥ OBICTpee MOXHO HM3rOTOBUTH HEODXONMMYIO
JETATh — DPE3KOH, JIUTBEM, BHIPYOKON WM KaKUM-
nubo apyrum crrocoboM, HaM CTaHET SICHO, KaKOW MH-
CTpyMeHT HaMm HyxXeH. M HaoGopor, ecim mon pykoi
HeT ITOJHOTro Habopa HeoOXOMMMEIX MHCTPYMEHTOB, a
€CTh TOJIBKO JMIIE OAWH WIX JIBa €ro BUOA, ITOT UHCT-
pyMeHT OymeT NUKTOBAaTh HAM TPUEMBI, T. €. TEXHOIO-
THIO, W3TOTOBJIEHMS JETAJIM, UX ITOCJIEIOBATEIBHOCTD,
MPONOIKUTENBHOCTb.




Y10 moHMMaeTCs MO/, CIOBaMM <TIOJTHBIM HaGop He-
00xX0AUMOro HHCTpyMeHTa»? C TOYKM 3peHMs] TEXHONO-
TWH JUIS YCIIEITHOH pabOoThI 1O M3rOTOBJCHMIO TOH MM
MHOM JieTaymi PHIOOJIOBHOI CHAcTd HeoOX0omuMo
MMETH: M3MEPUTENbHBIH HECTPYMEHT, C ITOMOLIBIO KOTO-
poro Mel GyneM OTMEpSITh Ha YEpTEeXe WIM 3aroToBKe
BCE HEOOXOOMMBIE Pa3Mephl ¥ KOHTPOJIUPOBATh XOJ 00-
PaboTKU ¥ KOHEYHBIN Pe3yNbTaT paGoThl; pa3MeTouRbiil
HECTPYMEHT IIOMOXET HaM HAMETWTh Ha 3arOoTOBKE
KOHTYDHL M OTIPaBHBIE TOYKU Oynmymeit merann; pabo-
YHil WHCTPYMEHT — C €ro IOMOILLIO U3 3arOTOBKM MBI
c/eNaeM JIeTalb.

H3Meputenbublii HECTPYMEHT

W3srorapnuBaeMbie LeTal U3MEDPSIIOT U KOHTPOIN-
PYIOT OTHHM ¥ TEM Xe MHCTpyMeHToM. McxmoueHue
COCTaBJIAIOT 1a0JOHBI (KOHTPONBHBIA WHCTPYMEHT), O
KOTOPBIX OyeT CKa3aHO HIDKE.

Cmanvhas aunelika — TPOCTEMINUI U3MEPUTEIHHBLI

MHCTPYMEHT, KOTODPBIA IIPUMEHSETCA IPH IPYyObIX M3-"

MEDECHUAX TUHEHHBIX pa3MepoB. TOYHOCTh HM3MEPEHNA
nuHenkou cocrasmsier 0,5 MM. Yio0Hee Ionbp3oBaThCHa
JIMHEHKOI, uMerouIei mKans Ha o0eHX CTOpOHAaXx.

Jna Gonee TOYHBIX M3MEPEHMI JIMHENHEBIX pasMepoB
(1 0coGEHHO P KOHTPOJNBHBIX U3MEPEHMSIX), a TAKKE
JUIA 3aMEpOB JUaMETPOB NPOBOJIOKU U CTEPXHEH npu-
MeHsioT wmaneenyupxyas (puc. 1, al). Tounocts uame-
peHus mTaHreHuupkyisem — 0,1—-0,05.

Bricoxas TOYHOCTb M3MEPEHMIl MITAHTEHIUPKYJIEM
JOCTUraeTcs 3a CYET NMPUMEHEHMA HOHMYCHOM IIKAJIBL
Ha MOABVKHOM 4acTU MHCTpyMeHTa. OTCYeT 110 HOHUY-
Cy BEOETCS B CICAYIOIIEM TIOPSAKE: BHAYATC OTCUMTHI-
BaEM LEJN0C YMCIO MWUIMMETPOB (0 TIEPBOH PUCKH
HOHMYCHOM IUKaJbl), MOTOM IECSTHIE JONW TIO COBNa-
JEHHIO CIEAYIoWell PUCKM HOHMYCA C PUCKOM IUTaH-

! Bce pucyHKy pas3MeLeHsl B KOHLE KHUTH.

reHuupKyaa. Vimeiorca mTanreHUMpPKYIH, Y KOTOPBIX
LIKajia HOHMyca pa30ura Ha 25 neaeHui. Tquoc'rb Ta-
kux uHCTpyMeHTOB 0,02 MM,

Jnast u3mepeHUsi NMAMETPOB CTEpXHEU M ummm—
POB TIPUMEHSIOT kporyupkyas (puc. 1, 6). OH He umeer
mkansl. Ero ayrooOpasHsie HOXKM OXBATHIBAIOT CTep-
XEHb, a 3aTeM IO JMHEKKe 3aMepsaeTCcsi PacCTOSHME
Mexny HuMH. Takum xe 00pa3soM HM3MEPAIOT AUAMETP
KPYIJIbIX OTBEPCTHIA HyTpoMepoM (puc. 1, B).

Kpome onucaHHOrO BBHILIC MHCTPYMEHTA JUIST U3ME-
PeHMiIT M KOHTPOJIA NPUMEHSIOTCSI: MHKPOMETp, Iiy-
OUHOMETp, YIJIOMEp M Apyrvie MHCTpyMeHThl. M3 sTOro
HHCTPYMEHTa HaMm OyleT MHOIma HeoOXOAMM YIJIOMEP.
CamonensHbIi yrinomep n3obpaxeH na puc. 1, r. 3a oc-
HOBY €ro KOHCTPYKLMHU B34T OOBIMHBIA IIKOMBHBIA
Tpaucnoprup. [lonBrxHas nUHEHKa CTOIOPUTCH C MO-
MOIIIBIO MAMKU-0apalnka.

PazMeroqubiii HHCTPYMEHT

Cobupasces cenaTh Kakyw-1udo neTaib, Mbl NO/DKHE
VMETH €€ 4epTeX, M300paXeHHRI Ha GyMare B BUIE 3C-
Ku3a, ormucaHus. Mmi, 4To yacto OBIBaST NpY U3TOTOB--
JIEHHY HMCKYCCTBEHHBIX PLIOOJIOBHBLIX IPUMAHOK, MOXHO
¥METE O0pa3en, KOTOPHI MBI XOTUM CKOIMPORATE,

Tlepenecenue uepTexa ASTANM C TOYHBIMM €€ pa3-
MepaM# Ha 3aroTOBKY HAa3bIBalOT pa3MeTKoil. OOhMHO
HA 3aroTOBKY NEPEHOCHAT JMIIb T€ OCHOBHbLIC JIMHUMA U
TOYKH, IT0 KOTOPEIM GymeT BecTuch obpabotka. Jlunuu,
IpaHULIBl PA3METKH Ha 3aroTOBKE HA3BIBAIOT PUCKAMU,

PasmeTka ObIBaeT IUIOCKast M IIPOCTPAHCTBCHHAS.
HaM mnpupercs MMeTh AEAO B OCHOBHOM C IUIOCKO#
pa3meTkoii. HeoOxoamMBlii A1 pa3MeTKH M3roTapIuBa-
e€MbiX pBIOOJIOBHEIX CHAacTeili HabOp MHCTPYMEHTOB He-
BEJIMK: KepHEp, YCPTWIKA, LMPKY/Ib U YIONABHUK.

Kepyep — OCHOBHOI HWHCTPYMEHT IPH pa3MeTKe
(puc. 2, a). 3araumsalor ero noj ymom 60°, octpue no-
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JIUPYIOT, TTOCIIE 9ero KepHep 3akanusaioT. ITox pasmer-
Ky OTBEDPCTHI TIPUMEHSIOT chHep C YIJIOM IIpH Bep-
mwuHe 120°.

PasMmerxy BeseM Tak: BeIOMpaeM 0a30BYI0 TOYKY, B
KOTOpO# KEPHEPOM [e/laeM yrnyOieHue; 3aTeM IIPOBO-
M 6a30BYyI0 TUHUIO; BCE M3MepsieMBbIe OT 6a30BOM JIU-
HMU paccToSHUA 00s13aTeNbHO (GUKCHpyeM, menast yr—
JiyOJIeHUs1 KEpHEPOM.

Pucku Ha 3aroTOBKY HaHOCAT YepTWIKOM (puc. 2, 6).
Omna npencrasnsger co0oil KYCOK IPOBONOKM C TeT/el
Ha OJHOM KOHLIE; BTOPOH KOHEI[ YEPTHIKH 3aTOYEH H
3akaneH. IIpy pa3MeTKe I1acTMacCOBBIX, HEPEBAHHBIX
U T, . AeTajel IONb3YIOTCS YEPTWIKOM WM KapaHja-
LIOM.

Crecapnwiii yupxyss (puc. 2, B) ynoTpeGasioT mis
IIEPEHOCAa pa3MEPOB C YEpTeXa Ha 3aroTOBKY M UIA
TIPOBEACHHUS 3TIEMEHTOB OKpyXXHocTel. ITpu HaHeceHUHU
OKPYXHOCTH Ha 3arOTOBKY B LICHTPE Kpyra KepHUTCS
yraybaeHue.

Ilpn pasmerke HEOOXOOMM  CAecapbill  Ye0abHUK
(puc. 2, r). C ero noMomnpio pasmeyarot yrtsl B 90°, Yrisl
OTIMYHBIE OT 90° PasMeyaroT yXe YIOMSAHYTHIM YIJIOME-
poM. Eciu mnockas pasMeTka He TpeaycMaTpuBaeT ToY-
HOTO COOMIONEHMST Pa3MEPOB, YEPTEX NEPEBOAAT Ha 3a-
FOTOBKY C TIOMOLIBIO KOIMMPOBaJIbHOM OyMaru. 3aremM 00-
BOJAT TOJIYYUBIIMIACS KOHTYp AETand YEPTWIKON, uc-
TTOJIL3Ysl JIMHEHKY, JIEKana M CJICCAPHBIA IHPKYIIb.

Pexymuii mHCTPYMEHT

Pesannue Meraula — 3TO HE TONBKO COOCTBEHHO pe-
3aHHMe, HO U pyOKa ero, OomWIuBaHHE, CBEPJICHUE OT-
BepCTHH, Hape3aHHUe pe3bObl, 36HKOBaHUE, 3€HKEpO-
BaHUE U elle psii Ornepaiyii. '

Pe3ky Marepuana (Harmpumep, MeTaia) B IIPIMOM
CMBICJIE 3TOTO CJIOBA OCYIIECTBILIOT BCEBO3MOXHBIMH
HOXOBKaMM M j0063MKaMu 1o Mmetaty. Kpome srtoro,
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TOHKHI JIMCTOBOH MarTepuasl pexyT HOXHULAMH MO
Metayuty (puc. 3, a). :

CrangaprtHasa caecapnas Hoxcoska (puc. 3, 6) cocto-
WT U3 CTAaHKa U HOXOBOYHOTO TosoTHa. CTaHOK r0380-
JIAET 3aKPEMUTh U HATAHYTh HOXOBOYHOE MoJoTHO. [lo-
JIOTHO JNOJDKHO OBITH 3aKperuieHO Tak, YTOOBI HakK/IOH
3yOneB OBLT HampaslieH BO BHElIHIOW cTopoHy. [Ipu
pe3Ke JUIMHHBIX 3arOoTOBOK ([0JIOC) MOJIOTHO B CTaHKE
nosopayuBaroT Ha 90°.

KpoMe cTaHmapTHBIX HOXOBOK [JIg PE3KM MaTepua-
JIOB NPUMEHSIOT U JIIOOMTENBCKME HOXOBKH, HMEIO-
1IMEe TOHKOE M Y3KO0€ IOJIOTHO. DTH HOXOBKU YIOOHBI
IpH pe3ke HeCONBIIMX 3aroToBoK. MX HELOCTATOK —
HETIOBOPOTHOE TOJIOTHO: UMHU HENb3S pCSaTb JUIMHHEIE
3arOTOBKH.

s durypHoi pe3ku JIMCTOBOrO MaTepuaia Heob-
XOMUM caecapruiii nob63uxk (puc. 3, B). OH npencrasisieT
co00if CTAaHOK C Pa3BMXXHOMN JyXKOH, IO KpasM KO-
TOPOii MMEIOTCH 3aXKUMBI Ui KpervieHus nwiku. Ee

- 3aKPeTUISIOT Tak, 4TOOBl 3y0bs ObL1M HANpaBICHBI XK

pykoaTke. JIucTopoit martepuan 0653aTeNbHO 3aKpen-
JISIIOT CTpYOLMHAMU K cToury. Pabouyuii xon no03uka —
CBEpPXY BHU3. '

g pyOku MeTaina M BeIPYOKM B HEM OTBEPCTUM
MPUMEHSIOT 3youna, npobOMHUKM, TTPOCEYKHA U T. II.

3yburo (puc. 3, T) 3aTayMBalOT Ha OIpPEAEICHHbLI
yroia. s pybku TBepAbIX MeTa/U10B (4yryH, OpoH3a U
T. IL.) yron 3atouky pasen 70°, mast cranu — 60°, mar-
KWe MEeTa/LIbl (QIIOMUHMA, Meab 1 T. 11.) pybsiT 3yOuna-
MH C YIJIOM 3aTouku 45°. [Ins pyOKH TOJCTOro Merauia
PEXyIYIO KPOMKY IEIAlOT MPSMOi, a JUCTOBOIO Me-
Tajyia — CJIerKa 3aKpymieHHOM. 3akpyrjeHHas KpoMKa
MO3BOJIAET MOJYYUTh 00Jiee POBHLIN Cpe3.

IHpoboiinux (puc. 3, 1) — UHCTPYMEHT, NOXOXUN Ha
KEpHEp, HO pabouuii KOHELl €ro NMPUTYIUVIEH U HMeEeT
AUaMeTp, PaBHBIA AUaMETpy MpoOHUBaeMOro B JIMCTO-
BOM Marepuane orepcTusi, JIMCTOBOI METaMN, Npeasa-
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PUTEIbHO HAKEPHEHHBIH B HYXHOM MECTe, KAaAeTCs
Ha META/UIMYECKYIO NOMIOXKKY C OTBEPCTHEM HEMHOIO
OonbiiuM, uYeM auameTp npoboitHuka. [Mpoboiuunx yc-
TaAHABJIMBAIOT CBEPXY (CM. pHC. 3, ) ¥ YAAPOM MOJOTKA
NpOOHBAIOT OTBEPCTHE.

IIpoceuxu — curypHeie nipoGoiinuku gust nmpobupa-
HUA PA3NMYHLIX 10 KOHQUIypauuy OTBEPCTHH B TOH-
xoMm aucrosoMm metawie. [lpu paGore npoceuxkamu mon
JIMCTOBOM MeTall NOAKIAABIBAKT NOMUIOXKM U3 CBUH-
11a, PE3MHBI, JHHOJICYyMa U T. II.

OnmuiMBaHMe METAUIMYESCKUX (M HEMETALAUYEC-
KKX) 3aroTOBOK BBITOJHSIOT PadfiMYHbIMU HONUABHY-
xamu (puc. 4). Tlo Haceuke ux HensT Ha ApaveBbie,
AuyHbe ¥ OapxaTHole. [{payesrie HANWIBHUKH HMEIOT
10—12 Haceuek Ha lcM M 33 OOMH XO4 CHMMAIOT C
3arotoBkM OT 0,3 1o | MM metanna. JIMuHbBIE MMEIOT
16—24 naceuxku Ha 1 CM ¥ CHHMAIOT C/Ol MeTanna He
G6oree 0,1 mm. DBapxarHble HANMMABHMKH CAYXAT LA
OKOHYATEIbHOA OTHCJAKH, YMCHAO HaceuyeK Yy HUX J0C-
Turaet 40 Ha 1 cM u cHuMaoT anwb 0,01—0,03 MM 3a
OAYH XOJ HAIMWILHUKA.

HanwibHuku HEOOXOAMMO TIPABMALHO XPaHUTh W
" BKCIUIyaTupoBath. Henb3s yaapsTs HaNMMJILHUKOM [0
OPpYrM METAIMYCCKUM NpPEOMEeTaM — BbIKPOUINTCSH
Haceyka. Hens3s oGpaGaTeiBaTs nMy 3aKaIeHHYIO CTATG.
HannnsHuk fomxeH OBITH cyxuM u yncTsiM. Ilocne pa-
0OoTHl HANWABHHMK OOA3aTENBHO OYMINAIT WETKOH ¢
KOPOTKUM METAUNIMYECKUM BOPCOM.

Hna Menaxux paboT MPUMEHSIOT MICHbKUE HATWIb-
HUKM, HasbIBaeMbie Hadpuaamu., OHM, KaK U HAMUIb-
HUKY, ObIBAIOT pasiuaHON GopMEL (CM. pHc. 4): Kpyr-
JIbIC, KBaJpaTHBIE, IJIOCKHE, MOJYKpYyrjisie, pomOu-
YECKHUE, TPEXIPaHHBIC ¥ HOXOBOYHBIE.

CseprneHve OTBEPCTHIl B PadIMYHBIX MaTepuaiax
IIPOM3BOAAT BCEBO3MOXHBIMHU DPYYHBIMH M 3JIEKTPH-
YECKUMU dpensmu. PaboynM MHCTPYMEHTOM B HHUX SIB-
JISIETCA CBEPJIO.

10

B nmpopaxe €cThb ABa BUAA PYUYHBIX Apeneii: ¢ OT-
KpbITOI nepenayedt (puc. 5, a) U 3akpeiTol (puc. 5, 6).
HApenb ¢ 3aKpHITOH nepenayeit paboTaet Ha ABYX CKO-
POCTSX Bpall€HUs; CKOPOCTU MEHSIOTCS 34 CYET repe-
CTaHOBKM pYy4€K C OIHONM ocu Ha apyryio. Csepaa B
JApeisiX 3aTArMBalOTCA BPYUHYIO, YTO SBASAETCA HEOO-
CTaTKOM: HAaACKHO 3aTdHYTh CBEPJIO B NaTPOHE
HEJIb34.

- Kpome pyuHbIX npeneit B npoaaxe ObiBaiOT He-
CKOJIBKO TUIOB 3/IEKTPUYECKUX Apeneii. BMOHTUpPOBaH-
HBIi B Jpeib 3J€KTPOIABUIaTe)ib Yepe3 penpoayKTop
BpalLLaeT MaTpoH co cBepioM. CBepiio HaleXHO 3aKpen-
JISeTCA B MATPOHE ¢ MOMOWIBIO CIEHMAIBHOrO KIloya.
OnexrTpudeckas Apeib — TOTOBBIA «TOKAPHBINA CTaHOK»
Ans 06paboTKM NpPYTKOBOIO MaTepHaia, a TaKkKe OcC-
HOBa IS VCTPOICTBAa BCEBO3MOXHBIX OTACNOYHBIX
NpUCNOCO0NeHMIT (HaXAAYHBIH KpPYr, MOJUPOBAIBHOE
YCTPOMCTBO M T. 11.).

Jna o0paboTKu TBEPABIX METANIOB YToJ 3aTOYKH
CHUpalbHOro ceepia okoiao 140°, merannsl cpesHel
TBepHocTu Tpebylor yrna 110—120°, a MmMsarkue —
90—100°,

Ilpu cBepleHMM OTBEPCTHI B TOJCTOM MaTepuale
HEOOXOOMMO BBLIEPXMBATD YIOJ <«CBEpJIO — MOBEPX-
HOCTBb», paBHBIH 90°. JLIA 9TOro MCHONB3YIOT YTONbHHK
(puc. 5, B).

CgepiieHME NPOBOAAT C JETKMM HaXMMOM Ha ApeNb
3aepaHue cBepia Ha BBIXOJE €ro U3 METaJlla CUTHAJIM-
3UpyeT HaM O TOM, YTO OTBEPCTME IMOYTM roroso. B
3TOM CNYy4ae HAKMM Ha HApeib CAECAYET YMEHbLIUUTD.
Tlpu cBepneHuu ray6OKMX OTBEPETMII UCMOAB3YIOT ME-
TOHN ABOMHOrO IIPOXONA: BHAYAJIE CBEPJSIT OTBEpPCTUE
TOHKMM CBEpJIOM, a 3aTeM CBEPJIOM HYXHOTO JMaMET-
pa. CooTHOIIEHUE AMAMETPOB TOHKOIO M OCHOBHOIO
cBepn OepeM paBHBIM 1 : 2.

Ecau HeoOXoauMMO CBEPAMTbH OTBEPCTHE OMNpeAciieH-
HOM TNyOMHEI, HA CBepJie YKPEIUIAIOT WUHAUKATOP-Or-
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paHMYUTEb M3 KOPKOBOH OYTHUIOUHOH npobKH
(puc. 5, r). Ilpu nOCTHXEHUN YCTAHOBAEHHOMN IyOUHBL
TPO0Ka KOCHETCH TOBEPXHOCTH META/UIA W CBEpiCHUE
TYT K€ TIPEeKpallaoT.

B Hamelt npakTuke BCTpeyaercsl omepaunusi, Ha3bl-
Baemasi Hape3aHue pe3pObl. OCHOBHOE IpUMEHEHHE Ha-
XOAUT METpUYECKas pe3bda C TpeyroJabHBIM NpoduiieM
Hape3KH.

HMHcTpyMeHT 1yisi Hape3aHust pe3bObl JeauTCd Ha
JBE TPYIIBL U HADE3KU B OTBEPCTUAX M HApe3KH Ha
CTePXHSIX.

Pe3n0y B oTBEpCTHSIX Hape3alOT METYHKAMHU (puc. 5, n).
KBanparHoii XBOCTOBOM YAaCTBIO METYUK 3aKPEIUIAIOT B
Bopotke. He Oynem 3a0wiBaTh, YTO METYUKU OBIBAIOT
IUIS HApEe3KH IPaBOMA M JIeBOH pe3nObl, MpU 3TOM mnpa-
Bag pe3bba cumTaeTcss OCHOBHOIA.

JInst Hape3aHust pe3s0bl OOHOro pa3Mepa HeoOXonUM
KOMIUIEKT U3 ABYX MeTyukoB. CHayana paboraiot yep-
HOBBIM METYMKOM (HA HEM HaneceHa OJHa KoJibuepas
KaHaBKa), 3aTeM YMCTOBBIM (aBe KaHaBku). MMmeiorcs
KOMIUIEKTEI M U3 TpPeX METYUKOB.

K HapesaHuio pe3nObl B OTBEPCTHSIX, €CTECTBEHHO,
TIPUCTYIIAIOT JUIIb TOCJE TOro, KakK IIPOCBEPJIEHO CO-
OTBETCTBYIOILIEE 110 pa3mepy oTsepcerye. B Tadi. 1 npuee-
JNEHBl OUaMETPBl OTBEPCTUS TOJ COOTBETCTBYIOLLYIO
pe3ndy (pasMepsi B MM).

Tabnuua |

Huamerp Hduamerp Juamerp Iuawverp

pe3sibr OTBEPCTHSA pe3uOb OTBEPCTUSA
1,0 0,75 2,6 2,15
1,2 0,95, 3,0 2,50
1,4 1,15 3,5 3,00
1,7 1,35 4,0 3,30
2,0 1,60 5,0 4,10
2.3 1,90 6,0 4,50
2.5 2,00 3,0 6,70
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- OTCTyIUIEHHE OT PEKOMEHIOBAaHHBIX B Taba. | ina-
METPOB OTBEPCTHIA NMPUBEINET K TONYYEHHUIO Henobpo-
KayeCTBEHHOU Pe3b0Bl MU K MOJOMKE METUYMKA.

IIpu Hape3aHuu pe3bOBl B OTBEPCTUSIX METYHK [10-
KDBIBAIOT TEXHHUYECKMM MAacjJoOM (TaBOT, COJNIMOOJN U
1. 11.). Eci MeTuMK 3aenaeT, To DeJalnT OJMH-ABa 000-
poTa B OOpaTHYI CTOPOHY M TIPONOJIKAIOT HapesKy.
Ecnu 5T0 He IOMOraeT, yHaasiioT METYMK M3 OTBEp-
CTUS K OYMILAIOT €ro OT CTPYXKKH.

Hapeaky pe3nbbl Ha CTEPXKHAX NPOBOAAT C OMO-
mblo naawex. TInamxa (puc. 5, €) — 370 CTaNbHOI AMUCK
C OTBEpCTHAMM, IIOXOXKMMHU Ha NieriecTku useTka. LleH-
TPAILHOE OTBEPCTHE CHYXWT U1 Hape3aHUs pe3pdbl, a
Tpu (4eTbipe) mepudepUHBIX OTBEPCTUS CBOMMH Tpa-
HSIMU 00pa3yloT pexylue KPOMKH M, KPOME TOro, OT-
BOASAT CTPYXKY Ipu padorte.

Tiawiky 3aKpervisiioT B CIELUATIBHOM BOpOTKe. Pe3b-
Oy Hape3saror 3a onuH npoxoxn. Ilepen Hape3koif Ha KOH-
e CTEePXHs HAIMMIBHUKOM HenaloT HeOOMbILYIO KOHYC-
HOCTh. DTO HEOGXOAUMO IS TOro, YyToOHl pe3nba Hape-
3ajach 6e3 mepexoca. '

JInaMeTp CTEpXHS JOJDKEH COOTBETCTBOBAThH pe3bbe
onpeleacHHOro auamerpa. it OCHOBHON METpUYECKOU
pe3LOBI COOTHOMIEHMS AaHbl B Tabhj1. 2 (pasMepsl B MM).

IIpu wnapeske pe3bObI HA CTEPXKHAX O0A3aTENLHO
MPUMEHSIOT cMa3Ky. BOPOTOK ¢ miamkoi HakIazbiBa-

Ta6bauna 2

Huamerp Huamerp Huamerp Huamerp

pe3k0sl OTBEPCTHA pe3nin OTBEpCTHSA
1,0 0,98 2,6 2,54
1,2 1,17 3,0 2,94
1,4 1,37 A3 3,23
1.7 1,66 4.0 3,92
2,0 1,96 3,0 4.89
2.3 2.25 6,0 5,86
2.5 2,45 8,0 7,83
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IOT HA CTEPXEHb TakK, YTOOM LEHTPANBHOS OTBEPCTHE
MUIAIKK <«CE€JI0» HAa KOHYCHBIM Cpe3 CTepXKHHA, HpUYEM
[UIAIKa JOKHA ObITh NEPICHAMKYISIPHA K CTEPXHIO.
BopoTox BpamialOT 00 4acoBOi crpenke (A MpaBoi
pe3ndsr). [lpn HeGonbIIOM 3aeHAHHH WK CTOHOPEHUH
BOPOTKA JAENAIOT OJMH-ABA 000OpoTa B ODPATHYIO CTO-
POHY ¥ BHOBb HpPOJO/IKAIT Hape3Ky.,

BenomorarenbHblit HHCTPYMEHT

3apaHee OroBOpUMCS, YTO B YHCIO BCIIOMOraTeNb-
HOIO BKJIIOYEH M TaKO! WHCTPYMEHT, KOTODHIA C HOJ-
HBIM OCHOBAHMEM MOXHO TaKXKe Ha3BaTh M OCHOBHLIM.

PaGoTta no u3roTOBACHUIO PHIOOJIOBHBIX CHACTE! HEe-
MBICTMA 0€3 THUCKOB: UX TPUMEHSIOT JUIA 3aKperuie-
HEA 00pabaThiBaéMBIX 3arOTOBOK IIPH  BBHITTONHEHHU
BCEBO3MOKHEIX OIlepallyii Hal HUMH.

Hamge BCEro Ha MPAKTHKE UCTIONB3YIOT TAK Ha3blBac-
Mbie nobutensckue (obnerdeHHbe) THCKH. OHUM HUMe-
OT CIICHUANBHYIO CTPYOIIMHY JUIST 3aKperieHUA THCKOB
Ha BepcTake wid crone. Hacrosuue CNIeCapHbie THCKH
KpemaATcsas K BEPCTAKY OONTaMH.

Tucku TUna crynoBeIX (pHuc. 6) Xyxe, 4eMm napal-
JienibHBIe THCKU (pHc. 7, a). Y mocienHux rydoku nepe-
MEILAIOTCA, OCTaBasCh BCeroa MApaUICNbHBIMHA ApYr
Apyry. ¥ THCKOB THII2 CTYJIOBBIX 3TOH Hapa/lteNbHOCTH
HET, MO3TOMY OHM O4YE€Hb OBICTPO MEPEKalUBAIOTCS U
MJIOXO 3KWUMAIOT ACTAIH.

Jina pa®oTHl N0 CTEPXHAM, HATpUMeEp MpU o6pa-
6OTKe TOPLOB, HApPE3aHHM pe3nbbl M T. M., B rybkax
THCKOB J€JIAI0T OBajbHbIe npormwikl (puc. 7, 6). bonee
HANCXKHO KPEIATCS CTEPXHM, €CAM IPOINAIL CHSNaTh
TPEXIPAHHBIM HATMIBHUKOM,

B xommnexre TUCKOB 00A3aTeNBHO HOJIKHBI OHITH
Haxyanueie [-o0pas3Hpie IyOKM U3 MSTKOM MEOV WIH
amomuuusa. MM 3a1iMUaloT MOBEPXHOCTH AETATU OT
NOBPEXACHMUS TBEPABIMU I'yOKaMH THCKOB.
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Ouenb MeNKye aeranm oO0bMHO 00pabaThIBalOT B KOBE-
JIAPHBIX WIX 9aCOBBIX THCouKax. Mx MoxHO cpenarth ca-
MMM, KCIMONB3Ysl B KAYE€CTBE OCHOBBI CTPYOLMHY M3 KOM-
mnekTa nob3uka ang padortsl no aepesy (puc. 8, a, 6).

KpoMe THckOB HeoGXomuMma Hakosashs. OGBIMHO
3TO IIPAMOYTOJbHAs CTadbHas OoOJIBAHKA BECOM 56—
10 xr, 0Ope30K penbca, ABYTABPOBOI Oanku 1 T. 1.

Ha mepBoM MecTe B MacTEpCKO# JOMKEH ObITb cae-
capnviti mMonomok. KenarenbHo, 4ytoObl UX ObUIO jABa:
oguH ang pasmetku (100—200 r), Bropoit — paGounii
(400—600 r).

Inocxoeybup: HYXHEI 1Jisl YICPXUBAaHUA 3aroTOBOK,
a Taxke Jisi TMOOYHBIX padoT.

Kpyznoeybysr nawT BO3MOXHOCTb THYTh ITPOBOJIOKY,
HEWIMPOKKE TOJIGCH IMCTOBOrO MeTaa u T. I

Ocmpozybutt M 60xope3st NPUMEHSIOT Ui IEPEKY-
CBHIBAHMA IIPOBOJIOKH, Y3KHUX MONOCOK METanna 4 T. II.

OueHp yOOOHEI B pab0Te TaK Ha3bIBAEMBIE KOMOUHU-
posannsie naocko2ybusi. OHU COBMEHIAIOT B cebe Iioc-
KoryGun! ¥ Gokope3sl. OBaNbHBIA BRIpE3 ¢ 3yOUMKaMU
MO3BOJIAET YAOOHO M HaleXHO 3aXBaTUTh U YAEPKH-
BaTh raiikyl, CTEpXHHU 4 T. 1.

Hna nmpaBKM JIMCTOBOrO METAaNIa MPUMEHAIOT Acpe-
BSIHHBIK MOJIOTOK — kuanky. CaMoOnenbHYIO KUSHKY
MOXHO caenatb u3 OyKoBo# miu ny0oBOI 3arOTOBKH.
Ha onuH xoHEl HanesalOT Pe3UHOBEI HAKOHEYHHK OT
KocThiA (puc. 9), peABapUTENLHO CPE3aB ¢ HEro 3y0-
YuKH (BBIPOBHSIB TOPELL).

Kpome BHILLENEPEYUCTIEHHOTO MHCTPYMEHTA MOTYT
noTpeOOBaTEC OMeEepmKH, 2aeyHblie KA4U W HEKOTO-
PBIii Opyroil MHCTPYMEHT.

JInTelHbI MHCTPYMEHT B MaTepHAIL

MHorue HMCKYCCTBEHHbIE PHIOONOBHBIE NMPUMAHKU
M ACTANYM CHACTEiH M3roTaBAMBAIOTCA METO/OM JIHUThS B
¢opmy. JIMTEIHBII UHCTPYMEHT ANA 9TOil paboThl HO-
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“BOILHO NMPOCT M HEMHOIOUUC/EH, TaK KaK MPUXOIHT-
cs1 paboTaTh C JIETKOMJABKHUMM METAIIAMU M CIUIaBa-
M. CBMHLOM, THUHOrpaCKUM CIUIaBOM (rapTom),
npunoeM ITOC-18 u 1. n. Bmecte ¢ TeM Henb3s 3a6HI-
BaTh, YTO paboTBl C pacCIIaBAeHHBIM METaJUIOM Tpe-
Oy10T 4Ype3BHIYaHHOM OCTOPOXHOCTH M BHHMATE/IbHO-
CTH. .
Jl1s1 paciulaBieHUsT METAJUIOB HEOOXOIMMA BHICOKas
TEMIIEpaTypa, I[O3TOMY CleayeT Mo3abOTUTRCA O Ha-
[IleXXHOM M 0e30IacHOM HarpeBaTeJIbHOM mpubope. DTo
NpexAe BCEro TIopejika HOMAIIHEH Ta30BOM IUINTHI,
NpUMYC, TasbHasg JiaMIta, Ky3HeYyHBIH ToOpH M T. II.

PacruiaBasior MeTann B aumennsix xoguwiax (puc. 10).
CaMOJenbHBI KOBUI JIETKO M3COTOBUTH U3 OTPE3Ka
CcTasipHOW TpyOnl. HeGonblne mopuuyu MeTamia MOXHO
TUIABUATh B naasunsubvix aoxckax (pyuc. 11), kotopeie n3-
TOTABJIMBAIOT U3 MOAXOASMIIUX XeJIC3HbIX BaHOYeK.

O1inuTh U3 MeTala Kakyw-Jiubo aetanb phiGojos-
HOW CHAacTH MM MHCKYCCTBEHHYIO DbIGOJIOBHYIO TNpH-
MAaHKY HEBO3MOXHO 0e3 ee To4HOi1 Konmuu. Komnuio or-
JIMBAEMOH [EeTalM IIPUHSTO Ha3piBaTh Moaensio. [Ipn
JIUThE IIPUMAHKHM 332 MOJEJb MOXHO B3ATb CaMy KOIH-
pyeMyio IIpuMaHKy. Mogenb HOBOW JeTali BLIPE3aloT
W3 JcpeBa, MCIIOJIb3ysS BCEBO3MOXHDBIE HONCU, CKaabne-
AU, HARUALKHUKU, abpa3uest 1 T. 1. C NOMOILBIO TOTO Xe
'MHCTPYMEHTA W3rOTaBIMBAIOT MOJEJU U3 BOCKOOOpas-
HBIX MAaTepUayioB.

TlpuBonuM psan BOCKOOOPa3HbIX MOIASJIUPOBOYHBIX
COCTaBOB (B NPOLEHTAX): _

nmapacuH — 78, MUeIUHbIH BOCK — 22;

napadpuH — 88, mMUeNUHBIA BOCK — 4, Hepe3uH — 8§,

napadua — 88, MUeauHBI BOCK — 8, 1liepe3nd — 4.

HcxonHble BelecTBa paciuiaBisgioT Ha MaloOM OrHe
U n00aBagIOT HEGOABUIOW KYCOK KOPUYHEBOIO WU
XKENTOrO CamnoXHOro Kpema (s KOHTpacTHoCTH). B
Ka4yeCTBE MOJACIMPOBOYHOIO COCTABA MOXHO MCIOJb-
30BaTh TBEPABIC COpPTA AbDKHONW masu., Ilo mMonenu w3
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CHelLMaNbHBIX COCTABOB Ji€JlaeTCs TaK Ha3biBaeMas
pa3beMHas (opMa, B KOTOPOW M OTIMBAIOT Oymyluu
JEeTaJIU. -
T'unc — oxuH M3 caMbIX pacIpoOCTpaHECHHBIX MaTe-
PHUAJIOB ISl M3rOTOBJEHUA (POPM B NOMAUIHUX YCJIO-
Busax. OHU NPUTOMHBL Uil JTUThSA JeTaled U3 JIETKOII-
JIABKUX MeETaII0B. TeXHONOTUs 3aMellMBAHMWSA THUIICA
JOJIXKHA coOMoaaThCcd TOYHO. B 3ManupoBaHHYK WIH
CTEKJISHHYI0O NOCYQYy HalMBaiOT OAHY (10 0GBEMY)
yacTh BOIbl. B Boay HEOOJLIUMMM MOPLUSAMU ITOACHI-
[1al0T ABE€ — JBE C IMOJOBMHOM 4YacTH TWIICa, ¥, KakK
TOJILKO BEChb TUIIC MPOIIMTAETCS BOJNOH, CMECh 3HEP-
FMYHO pasMEIIMBAIOT A0 MOAYYEHHS CMETaHOooOpas-
HOU Macchl. [lonyuyeHHYI0 Maccy 3aMMBAKOT B KApPTOH-
HYIO KOpOOOYKy J0 MMOJOBMHBEL. Moneab npuTaruinba-
IOT B Macce AO IOJIOBUHBI. I'MIIC 3aCTHIBAET B TEYCHHE
8—10 MuH. I110CKOCTb M BHICTYIIAIOUIYIO YACTh MOAEIH
pOMAa3bIBAIOT TaK HA3bIBAEMbLIM PAa3deJIUTEIbHBIM CO-
CTaBOM -— HACBILLIEHHBIM PACTBOPOM MbIJIa B BOZE. 3a-
TEM 3aMElIMBAIOT BTOPYIO MOPLIMIO FUIICA U 3aJHBAIOT
B KOpoOouky. Bce COXHET CYTKH. I0Cile 4ero Kopo-

‘O0OuKy paspylIaloT, Pa3beAHHAIOT MONOBUHKUA (GHOPMEI

W ussnekawor mouenb. Popma mocae 3TOTO COXHET B
TeiioM Mecte. ITonnoe BeichixaHMe (Gopmbl (a4 3TO
00s13aTenbHO!) XapakKTepU3yeTCA JiETKUM 3BOHOM I[IpH
MOCTYKMBAHHU IO HEA KaKUM-JIKHOO METULINYECKUM
NpeaMeTOM.

Mopma craHoBHTCS 0onee MPOYHOH, €ciM 3ame-
111aTh TMIC HA CMCLMAJIBHBIX PACTBOpAaXx:

3—5-npoueHTHEINA pacTBOP CTOASIPHOTO KJiest;

2—3-npoueHTHbIH pacTBop Oypol;
5—6-npoLEeHTHBIM pacTBOp caxapa.

Bce ykazaHHbie pacTBOphl aenaioT Ha Boae. las
MHOTOKPaTHOr0 NpPUMEHEHUA AUTEHHbIE (HOpPMBI AOJ-
JKHbl UMETb NMOBBILLIEHHYIO IPOYHOCTL. Oco00 npouHbie
(hOpMBbl M3roTaBJMBAIOT MO CACAYIOIUM peLenTaM: Ka-
OJINH WAN TanbK 3aMElINBAIOT 10 TYCTOTHEl CMETaHbl Ha
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XKUOKOM CTeKIC (KAHIENIPCKOM, CHIMKAaTHOM KIIEE);
KAOJIMH WJIHM TalbK 3aMEUIMBAIOT JIO TYCTOTHI CMETaHbI
Ha NOJUBUHWIALIETATHOW 3Mmynbeuu (kiaeid T1BA).

- (opmsl Ha OCHOBE XMIOKOro crexkna u kiues I1BA
COXHYT HECKOJIBKO CYTOK.

IasnbHBIA AHCTPYMEHT

CyumecTByloT ABa Crocoba COSIMHEHUS JeTaliei
pacIUiaBJIEHHLIM METAJUIOM: TIafKa JIeTKOIUTaBKUMU
(MATKMMHK) TPUTIOAMM U TYTOIUIABKUMU (TBEPIBIMU)
npunosiMd. 1 B TOM ¥ B ApYIOM CiIy4yae TemIieparypa
NAABIEHUS NPUIOEB HWXE TEMIIEPATYpPHl TLIABACHUS
METALJIOB JeTaneii, coeanHsAeMbIX Naiikoi. B aTtoM co-
CTOMT OTJIMYUE Haiiku oT cBapku. IIpu cBapke mnasur-
Cs TIPUCAOYHBI TMPYTOK M CaM METAUI CBAapUBAEMBIX
neTaneii. ;

OCHOBHBIM METAJUIOM TpPU MNalKe JIETKOTUIAaBKUMM
MIPUTIOSAMU CIYXUT nassviuk. IIpocTeiiunii masnpHUK
nipencTaBiseT coboii MenHBIN OpYCOK, 3a0CTPEHHBIN C
ONHOW CTOPOHBI M HACAXEHHBIA Ha CTAJIbLHOMU CTep-
XEeHb ¢ py4koii (puc. 12). Takoil nasiEHUK HarpeBsalT
MagNBHOM JIaMITOM, Ha ra30BOM ILUTUTE, IIPUMYCE U T. II.

l'opasno npoille MOMbL30BATHCA SNEKTPUYECKUM Tia-
SJIBHUKOM, VY KOTOpPOrO TIOAOTPEB IIOCTOSHHBIN
(puc. 13). ' :

ITajika TBepABIMU NPUNOAMMU TPEOYET IOBBIILIEHHOM
TeMIIEpATYPEl B paiioHE 1IBa. TaKyio TeMIepaTypy mna-
ANBHUK ofecrieunTs He MoxXeT. [loaToMy B moManrHKHX
YCAOBHAX TIPUMEHSIIOT pPasfiUyYyHbLIE TOPENKH, Ky3HeY-
HbI/ TOPH U T. M.

Jlnst paboT, CBSI3AHHLIX C W3TOTOBNEHUEM HEOOJb-
IIMX JeTaneil (HOBBIE KPIOUKM, MPONYCKHbIE KOJNbIA M
T. 1), JOCTATOYHO UMETh 2NEMEHTAPHOEC NasUIbHOE YCT-
pOICTBO, Ha3biBaeMoe (hedxoii.

Degwa (puc. 14) npexncrasnsger coboit TpyOOUKy €
HeOONBIIMM OTBEPCTHEM Ha KOoHLE. B TpyOouky nonaer-
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CA BO3AyX OT TIpyIM OOBYHOIO MapHKMaXepcKoro
nyabBepu3aTopa. UToObl BO3AYX HIieN paBHOMEPHO, Ma-
PaIE/IbHO CTABAT TAK HA3bIBACMBINA PACHIMPHTEIbHLLA
0a4yoK, B HauleM Ciydae — Kamepa OT BOJeHO0/ibHOro
Msya. :

Ecnu ctpyio Bo3nyxa ot dbedku HanpaBuTh Ha IDia-
M CIIMPTOBKH, & Jy4Ylle HA ropsiuil cyxoi coupT, TO
IUIaMs BHITSHETCSI BAOJBL CTPYM Bo3ayxa. Ecnu Tenmeps
HATIDABUTHL TUIaMd Ha CHauBaeMbie AETATU, KOTOphie
MOKPBITH (JIIOCOM M B paiioHe HIBAa KOTOPBIX MMEETCA
KycOYeK MPHUIOs, TO BbICOKAsA TeMilepaTypa MO3BOJIMT
HAM JIETKO CHasITh OTH ACTalM.

Hano oroBOpuThCs, YTO 30ECHh HE NPUBOMAIICH HAH-
Huie 110 dirocaM M HPUNOSM; 00 3TOM MOXHO Y3HATH
W3 CTIPaBOYHOM JIUTEPATYDHI.

BCIoMOraTebHbE MATEPHAIL]

TIpu H3roToBNEHUH PHIGONOBHBIX CHACTEH U UX pe-
MOHTE HaM HYXEH HC TOAbKO WHCTPYMEHT, HO ¥ pa3-
JNYHBIe MaTepHaibl. YacTh U3 3THX MATEpHAIOB OHHCA-
Ha Billie. 34eCh MBI OCTAHOBUMCS JIMIIL Ha a0pa3suBHBIX
MaTtepuaiax, T. €. Marepuanax [as uuindoBaHusa U MO~
nupopaHus. He3nanue WiaM HENMpaBUNBHOE NPHMEHE-
HHE H3THX MAaTEepUaNOB HEPENKO OKa3bIBaeT OTpHIIa-
TEJAbHOE BAMSHUE HA KOHEYHBIH pe3ynsTar paboThl
Onu npumensirorcs B BuAe munugoBalbHBIX (Haxzay-
HBIX) Kpyros, OpyckoB, HUIM(MOBAIBLHON WHIKYDKH, IIO-
AVpOBaNBHLIX NacT U T, M. IloagpobHOoe onucanue HeoG-

" XOAMMO HAWTU B CIIPaBOYHOM JUTEpPAType.

Obopynoranne pabogero Mecra

PaGora o M3roTOBACHHIO PLIOOMOBHEIX CHACTEH, H
ocobeHHO Mo - 00pabOTKe METAUIMYECKUX [CTasICH,
TpebyeT COOTBETCTBYIOILEIO MECTa, M IPUTOM XOPOHIO
obopynosaHHOro. Takas pafora He TEPNUT CIy4aiHBIX
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Mect. ITocrapaittech 0O6CYIUTH 3TOT BOMPOC B CEMbE H
obopynyiite cebe Kakoii-HUOYAL paboOYUil YroJoK.

Yronox HanmeH. IIpucMorpuTech K HEMY BHUMA-
TCJIbHEH, TAaK KaK BapMaHTOB 00OpyNOBaHMSA pabodero
MECTa MOXET ObITh OYEHb MHOTO.

HpeaneHblll BapuaHT — CiecapHbIii BEpCTaK, CTO-

ALIMA B Ballleil KOMHATE, WJIM B MacCTepCKOM, UJIM B
TOMalIHEH KJIAgoBKe. B JieTHee BpeMd BEPCTAK MOXKHO
YCTAHOBUTE B rapaxe, B capae WiIH BO JIBOpE [0OMa.

Cnecapublil BepcTak clenyeT nenaTb Ha MeETalIu-
yeckoM kapkace (puc. 15). ITonpo6Hoe onucanue HeoO-
XOOMMO HaWTHU B CIPAaBOYHOM JUTEpAType.

Ecny mo kakuM-nu00 NMpUYHHAM BepCTak B IOMe-
IEHWM YCTAHOBUTH HENBL35I, TO MOXKHO OTrpaHM4YMUTHCA
OTKMAHELIM BepcTakoM (puc. 16).

Ot TOro, HackoABKO YAAYHO BaM yHactcs o6opyno-
BaTh BEPCTaK, B HEMAaJIOW CTETICHM 3aBUCHUT VCIIEX B pa-
6ore. OyeHp BaxHO, YTOOBI BEPCTAK XOPOLIO OCBEIaI-
Csl B THEBHOE BpeMsl U Bedyepom. Jlig BeuyepHero ocse-
eHUs yaoOHa Jamma, KOTOpasg MOXeT ObiTh mepeme-
LIeHa B JTI000€ MoNIoXeHUE Ha/l BepCTaKOM (CM. puc. 15).

Ha Bepcraxe ycTaHaBIMBAalOT TUCKY, BCEBO3MOXHBIE
MOACTAaBKM NOJ MHCTPYMEHT, Ha Kpal0 KPHILIKH 3aK-
PeIUIAIOT CTANBHOM Yroaok ais ruboyHBIX pabor. [ig
MajiorabapuTHOrO OTKHUAHOLO BepcTaka ymobuee WHC-
[IONIb30BaTh CbEMHBIE TUCKHM CcO cTpyduMHoil. Korna
THCKH HE HYXXHBI, UX MOXHO CHSATb H CCBODOJIHUTEL MecC-
TO I8 APYTHX paboT.

Ecnu BepcTak Bce-Taky MOCTABUTH B IIOMELLIEHUM He
yHoaercs, Ui 3aKPETNeHUA TUCKOB MOXHO HCIIONB30-
BaTh HEPEBAHHBIA IMOAOKOHHUK, IPOYHBIA KYXOHHBIN
CTOJ U T. I

Mnoro TpynHOCTedl NPUHOCHT GecCUCTEMHOE Xpa-
HEHUE MEJIKOTO MHCTPYMEHTA: CBEPJ, METYUKOB, IUIa-
ek, Handuneid U T. 1. TO U He0 HHCTPYMEHT OKa3bI-
BAaeTCA B HENOAXOLSLUEM MECTe WIM TMPONajaeT, U B
HYXHYI0O MUHYTY €ro Hejib3s Haiitu. [lpurasiourechk K
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MHCTpyMeHTy. HeT COMHeHHUs, 4YTO KakHe-TO CBepia,
METYMKH M T. [I. UCIIOJIbL3YIOTCS yallle Apyrux. VX Ml
OTNOXUM. MeHee XONOBOW HHCTPYMEHT HeoOXOIUMO
pa3oXHTh MO KopobGoYKaMm, MeHadaM, YKIAIKaM |
NOMECTUTH B AIUKE.

Eciy moaxonsiero sukKa HET, X MOXHO XPaHUThb
oz wkagoM (puc. 17), non BepcrakoM (puc. 18).

ITopanok pacnojioXeHUS BTOPOCTENEHHOIO MHCT-
pyMeHTa Jierye 3alOMHUTb, €CIM Ha IeHanax, YKIal-
Kax ClelaTh COOTBETCTBYOUIME HAAIIUCH.

OTBepPTKM, KepHEephl, NMPOoOOMHUKM, IUIOCKOTYOLIbI,
NpOCeYKH, HaudoNee XOOOoBbIE CBEpla, METYMKH,
IUIAUIKY M T. 1. YIOOHO XpaHMThb B CIIELIMAJbHOW MOMI-
CTaBKe, pacnosioxeHHol Ha Bepcrake (puc. 19). Ilon-
CTABKa M3TOTOBJIAETCA M3 OTPE3KOB TOHKOH JOCKH M
tanepsl. KpuBonuHeiiHpie qetany AeaaioT ud GaHepsl,
BHEIIHMWE CJIOM KOTOPOil HaNpaBJIEHBI BECPTUKAIBHO!
TaK 3TU AeTany serde rHytb. COOpPKY MOACTABKH IPO-
BOAST HA KJIEIO, 3aKpennss JAcTalu eulie ¥ WypPYITaMH.

HanuwibHuku, 3y0Mia M Apyroil MHCTpYMEHT pac-
[0araloT Ha BepCTake, UCHONb3Ys HEPEBAHHYIO MOMI-
craBky (puc. 20). B moncraske genaroT yraydneHue mwist
yKIaaKy¥ MHCTpyMEHTA.

Ha Bepcrake ycTpauBaloT MECTO M JUIA MasibHUKA,
[Mpu HMCNONb30BAaHUM INEKTPUYECKOro mnasyibHUKA K
BEpCTaKy HeOOXOAMMO TIOABECTH PO3ETKY. D/eKTporia-
SUTBHUK CJIELYET I10 BO3MOXHOCTU HEpXaTb HA ClelM-
anpHOil noncraske (puc. 21), roe B KOpoboYyKe Haxo-
JUTCH KaHU(OAbL U MPUNOHA.



M3TOTOBJIEHUE METAJUIMYECKMX
BJIECEH :

Meroasl maroTeBicHAn Grecen

Kak yxe ObUIO cKa3aHO, U3TOTOBJICHHE MCKYCCT-
BEHHBIX PHIOONTOBHEIX NMPUMAaHOK, B TOM YHC/IE H Me-
TannuyecKux OneceH, He TpeGyer oT puibonoBa OcCO-
Goit xBanndukanun, He TpeGyerca Taxxke cnenuaib-
HOT'0 MHCTPYMEHTa u npucnocobienuii., Kaxnsii Mo-
XKEeT, IMOAYy4YHB HeOGONBIION HABBIK, M3TOTOBUTEL HE
TONBLKO M3BECTHBIE TIPUMAHKU, HO M CKOHCTPYHMPOBaH-
HBIC JTUYHO HM.

JII0GUTEIbCKUX METONOB M3rOTOBJIEHUS METALTH-
ueckux Onecen MHoro!. PaccMorpuM HeKoTOphIE H3
HUX.

1. Marpuuy oT/MBaOT U3 CBMHLA, 4 NYAaHCOH — IO
MaTpuue M3 Gonee JICTKOMJIABKOTO META/LIa MM CILia-
Ba (mpunou ITOC-61, TIOC-40).

B MeTauinieckyio KopoGouKy, pa3MEPOM HECKOIBKO
GonpmivM 4eM GliecHa, O TIONOBUHEI HAIUBAIOT Pac-
TUIaBIEHHBIA CBUHEN. DBrecHy, KOTopylo HEoOXOIMMO
CKOIMMPOoBaTh (WIN MOIETs HOBOM GNECHBI U3 alIOMU-
HUS), BOABIMBAIOT B €LIE€ HE 3aTBEPICBINMIA CBHHEL
Tax, YTOOBI ONa NOTrPY3Wwlach B HEr0 BCEW BRINYKION
NOBepXHOCTHIO. Korna CBUHEI! HONHOCTBIO OCTHIHET,
ONeCHY M3BIEKAIOT M IIPOBEPAIOT YETKOCThH OTIIEYaTKa.

! 3neck u ganee uner pasroBop o6 HTOTOBIEHMH U3 NUCTOBO-
ro MeTamna JIOXKKO0OpasHoW OCHOBEI (3aroToBkm) Guecnwr. Jla-
Jiee OyayT paCCMOTPEHBI MeTOAB M3TOTOBNCHUS GNEceH APYruX
dopm.

22

Ecnu oH HeynayeH, TO TPOUECC MOBTOPSAIOT A0 TIOJY-
YeHWs YETKOro OTIEYATKA. ,

Monayueunyo marpuiry {puc. 22) u DopTHKH KOpoDd-
KM {oHa To/mKHA OBITH M3 HEAYXEHOH XECTU) IIOKPbI-

paror rpaduroM. /IS 3TOro MCHOJL3YIOT NPOCTOM XKa-

paszam TeeprocTeio T wim TM. Ecnu Her moaxonstiuei
KOpOOOYKH K3 METa/L1a, TO €€ CKJICHUBAIOT U3 HECKOJIb-
KHX cloeB OyMar, MCIOJb3ys CWIMKATHBIA KOHTOPC-
KM KIeil (kuakoe CTeKIo). BHYTPEHHIO HOBEPXHOCTD
KOp0oOOYKKM NPOMa3BIBAIOT KJICeM HECKOIBKO pas.

[ToxperTyio rpaduTOM MATPHUIy 3AIHBAIOT PacIUiaB-
senusM mpumioeM (ITOC-61, ITOC-40). [Tocne ocreiBa-
HWSI IyaHCOH M MATPUIY HU3BACKAIOT M3 KOPOOOUKH.
MHCTpYMEHT I'OTOB. =

PaGora 110 M3roTOBICHMIO OJIECHBI 3aKJIOYacTCH B
caenyiomem. Y3 oTOXOKCHHOrO IMCTa MEAY WY JIaTyHU
BBIPE3AIOT 3arOTOBKY Oyayuie# GIeCHBI, Aenad ee KOH-
Typel Ha 1—1,5 MM GoblIE KOHTYPOB YIIyOMeHUS MaT-
puiibi. 3aroToOBKY MOMENIAIOT TOYHO HaA yniybiaeHuem
MaTpulisl. Jing Toro 4ToGhl 3aroTOBKA HE CHBUTANACh C
MecTa, HeoOXoAMMO TMOMECTHTh Ha MaTpuue 3—
4 wtudta, KOTOphie (PUKCHpOBAAU OBl 3arOTOBKY.

Caepxy Ha 3aroTOBKY HACTABMASIOT MYAHCOH Y yAapa-
MM TSDKENOr0 MOJIOTKA BBITMOAOT 3aroTOBKY, YTOObI
OHa npuuana dopMy MaTpUuUbL

HeanocTtaTKy MeTOHa: HEBO3MOXHOCTH HM3IO-
TOBJICHUS OJieceH M3 TOJCTOr0 JMCTOBOIO METANNA;
Oonbioit mponeHT Opaka (TEepeKOCHl, «rapMOLUKU» K
T.11.); AAS M3TOTOBJAEHHUS HOBBIX OJECEH HYyXHa MoO-
A, T. €. OpUTUHAN OGnecHsl.

JOCTOMHCTBA: OTHOCHUTENbHO BBICOKAA TO4-
HOCTh KOMUPOBaHHUA OJIECEH; JIETKOCTh M3TOTOBICHUSA
MHCTPYMEHTA — MAaTPHULBL U MyaHCOHA (3TOro HMHCTPY-
MEHTAa XBaTaeT, YToOb! M3rOTOBUTH N0 MOJIYTOpA AECAT-

- KOB OJIECEH).

2. Marpuuy aenalor U3 Aepesa, a MyaHCOH K3 0JIoBa,”
npunoes, Tunorpadckoro cnniasa (rapra) u T. .
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JpesecuHa mnsi W3rOTOBIEHWS MATPUUBL [OJDKHA

OBITE TOBONBHO TBEepHOH. Jlyulie Bcero mns 3THUX LeneH -

nouxoauT OyK, MOXHO MCIIONL30BaTh M 1y0.

B nepeBssHHOM Gpycke ¢ TMOMOILBIO MOJAYKPYIJIBIX U
IUIOCKMX CTaMECOK AENAOT yriyb/ieHue, COOTBETCTBY-
I01lice BHEUIHEH MOBePXHOCTH Oynyiuei 6iaecHbl. KouT-
pOJIb TOTOBHOCTH YIIyOJeHUs MaTPULIBI BEAYT Tak. B yr-
NyGJeHUE 3alIpPECCOBBIBAIOT TLIACTIWIMH M 33aTEM OCTO-
POXHO €ro uspnekaiwT. [lo OTTUCKY cyaaT O TOTOBHOC-
TH Marpuubl. Korna yraybnenue Martpunsl Gymer
rOTOBO, €r0 MOKPBIBAIOT rpadHTOM.

[MyancoH memaror Tak Xe, Kak ¥ B IEPBOM METOZE,
Ja ¥ MpPOLECC MU3rOTOBIEHHUS OJIECHBI TOXE HHYEM HE
ornmyaercs. K marpuilie Xe CUIMKATHBIM KJI€eM IpH-
KJIEMBAIOT OYMaXHbiil OYPTUK.

Henoctatkm MeToma: 6onbluoi npoueHT Opa-
Ka, HEJNOJTOBEYHOCTh MATPUIILI (PAaspyIuaeTcs IOCIE
nonyyeHusa 5—10 OneceH); HU3KaA TOYHOCTh KOMHKPO-
BaHMSI ONECHBI; HEJb3T AenaTh OJIECHBI U3 TOJICTOTO
MeTaJa.

JocToOMHCTBA: OTHOCHTENLHAS JETrKOCTb H3rO0-
TOBJIEHUSI UHCTPYMEHTA; BO3MOXHOCTh M3TOTOBJIEHUI
HOBBIX BieceH (MOXHO (HaHTa3MPOBATL HA XO4Y).

3. Martpurty nenamoT U3 AepeBa, a BMECTO IYaHCOHA
NPHMMEHAIOT HECKONBKO CHELMANBHBIX MPaBUIOK.

Martpuiy U3rotaBnuBalOT TaK Xe, KaK ¥ BO BTOPOM
MeETOoJIE.

[paBunku npencraBagaOT coboii OTpE3KH METaJUIN-
YECKOro MPYTKOBOro Marepuayia guaMmerpoMm 4, 6, 8u
10 MM, 3akpyrieHHBIe Ha paGoueM koHue (puc. 23, a).
Ilpu u3srororieHun rpaHeHbIX GneceH pabouHe KOH-
Libl ONHOM-ABYX ITPaBWIOK HOJKHBI OBITE TPaHEHBIMU
(puc. 23,6).

IIpouecc uarotopneHUs GieCHHI Clenyomuii. Beipe-
3210T 3aroTOBKY Oyayuleidl OlecHBI ¢ NpUMycKOM 1—
1,5mM. Ee yknaneisaloT Ha YIayOleHUME MAaTpPHUIHL,
NpyUYeM JHAMETP TPaBWIKH GEPYT COOTBETCTBYIOLIMM
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yrayonenuio MaTpust. B y3kux Mecrax 3arorosky obpa-
0aTHIBAIOT NpaBWIKAMH MaJOro AuaMeTpa, 1 HaobopoT.
Ecau MeTaul MpPaBWIBHO OTOXCKEH, TO IIPOLIECC IIPO-
TEKaeT NOCTAaTOYHO OKICTPO.

Ecnu y XOHUOB G€CHBI MM IO BCEH IOBEPXHOCTH
€CTh TPaHH, TO OKOHYATEJIBHO 3aroTOBKY oOpabartniBa-
JOT TPaHEHBIMY IIPABHUJIKAMH.

BnecHa cuuTaeTcss rOTOBOM, KOIZA IIOBEPXHOCTH
6eCHBI TTOJHOCTHIO TIOBTOPAET yIiuyOneHue MaTpHilhL.

HenocrtaToK MeTOHa: Henmp3s leaaTh ONCCHBI
u3 metamia tonume 0,5—0,7 mm.

JHoCTOMHCTBA: OTHOCUTEIIbHAA JETKOCTh M3r0-
TOBJIEHUS HHCTPYMEHTa; MOXHO JeJiaTb HOBhIEe Onec-
HBI; oYyTH HeT Opaka; npd H3roTOBJICHUM OJieceH
MOXHO 10 X0ny paOoTHl BHOCHUTbh KOPPEKTUBHI.

4, Matpuiry U3roTOBJISIOT U3 AepeBa. Ponb nyaHcoHa
BEITIONHAIOT cneunanbHbie Gokku. Dolixu moxoxu Ha
NPaBWIKU NMPEIbIAYILEro METONa, HO UX HenaloT u3 60-
Jiee TOJICTOrO IIPYTKOBOIO MaTtepuana auamerpom 20,
25 1 30 mMm. Konenr onuoro 6oitka aenaior chepryHbIM
WIM TpaHeHEIM (puc. 24).

Boexk co chepruyecKuM KOHLIOM C YCIIEXOM 3aMeHs-
IOT MACCHBHBIM 3YOWJIOM MJIM CTAMECKOW, TBUILHBIMN
KOHEI[ KOTOPBIX 3aKpyrieH. MCois3yloT Takke MOJIOT-
KA C KPYINBIM OOHKOM.

Hapmo 3aMeruTh, YTO NpY HEDONBLIOM HABBIKE YI-
NyGneHue MaTpUIBI IO 3TOMY METOAY HE 00sA3aTeNbHO
JIeNaTh TOYHO IOXOXUM Ha Oyayiryro OnecHy. MoxHo
OOXOMUTECS NBYMS JIOXKKOOOpPa3HBIMM YINIYOJIEHHSAMU
(omHO HEMHOrO MEHbLIUE [OPYroro) 4 IOJy4aTh IIpH
9TOM JiroObie odepTaHUS OJIeCeH.

Hsrorosnenue O61ecHb HaYMHAIOT € 3aroTOBKU. Ee
BRIpE3aIOT C IpuiyckoM 1,5—2 MM, oOs3aTenbHO u3
OTOXCKEHHOr0 METalJIa TOJNIIIUMHON 10 3 MM.

3aroToBKy NOMEWIAIOT Ha yriybJieHUE MaTpULbI H
JIETKMMH 4acCTbIMH ylapaMy COOTBETCTBYIOLINX OOMKOB
MPHUOAIOT HEOOXOONMYIO GOpMY.
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CoMHeHMSsI, YTO IO 3TOMY METONY HE/NB3d HM3rOTOo-
BUTH XOPOII¥E ONIECHDBI, HE UMEIOT OCHOBaHMIL. JIBaaua-
TUACTHHI ONBIT M NPAaKTHKa aBTOPA IOATBEPXKAAIOT
o10. IlpaBma, ToHkwe GmecHm (BpauaroIUecs, 3mM-
HUC, MeJIKMe OIeceHKH ¥ T. 11.) MM M3TOTOBJISIOTCS IO
TPETHEMY METONY. _

Henocratku MeTonma: ects HeGonbumioil mpo-
HeHT Gpaka; HU3Kasi TOYHOCTh KOMMPOBKH G/eceH.

HAOCTOUHCTRA: NETKOCTh M3TOTOBACHNA WHCTPY-
MCHTA; MOXHO KOHCTPYUPOBATh M K3TOTOBJSITE HOBBIC
G1eCHBI;, MOXHO NPUMCHATD METALI JIODOH TOMINUHBL
JICTKOCTh M3TOTOBJICHHS OJieceH; npu pabore MOXHO
Ha X0y BHOCHTH KOPPEKTHBH B (hopmy Oiecen.

PaccMOTpeB 4eThipe OCHOBHBIX METONA H3rOTOBIE-
HuUA OneceH, HeoOXonMMO CAenaTh HeGOMBIIOE OTCTYII-
JNCHUE Ui PA3roBOpa O HOBEWINVIX MaTepwanax, woy-
HIWX Ha NIPHIOTOBJIECHNE MHCTPYMEHTA. '

Cro¥icTBa HEKOTODBIX IUTACTMACC BO MHOIO paj3 Ipe-
BOCXOJAT CBOMCTBA APEBECHHBI M HEKOTODBIX METALIOB.
JIerkocTe HM3TOTOBNCHMSI M3 CAMOTBEPACIOIMX TUIACT-
MacC MHCTPYMEHTa ¥ OCHACTKM (a2 B HDajbHEMIIEM, MBI
YBUIVM, U CaMHX INPHUMAHOK) AEAA0T 3THU IUIACTMAC-
Chi OMEHDb INEPCIIEKTMBHBIMIL

DnokcHAEas CMONA XONOAHOTO orTBepaenuu! nMeer
BBICOKME MexXaHudyeckue KayecTpa. IIpu 3aMemuBaHum
CMOMBI JUISL 3KOHOMHH B HCE MOXHO B ONpEHeiIcHHON
TIPOMOpUMHK A00aBIATE HAMOJIHUTENLZ, YTO OXHOBpE-
MEHHO HECKOJILKO INOBBINACT €€ IIPOYHOCTE.

Denono-hopMassIeruHO-NOMAMATHbIE CMOJIBI He-
CKOJIbKO XYXE€ TI0 MEXaHUYECKUM HAHHBIM, YeM 3TI0K-
cuziHble. B mpoliecce oTBepAcHMS OTAMBKY M3 CMOJIBI
HEOOXOAMMO BBHIIEPXXHBAThL B CPEAE C HOBbImeHHOH
TEMIIEPATYPO.

lSnoxcpumaa cMoma — Tokcuyda! PaGorats B pe3wHOBBIX
nepyarkax! [loMeieHme AO/OKHO NpoOBETPHBATHCA!
2 OKUCh AIOMMHUS, TATHK, TIECOK, UEMEHT # T. 11
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ARpRIOIIACTEI COCTaBNAIOT 0COOYI0 Tpynimy IUIacT-
MacC, OTIMYAIOMMXCA JIETKOCTHIO M3TOTOBJICHMST GOpM
J BLICOKMMM MEXaHM4eCKUMM KaudectBamu. K akpuno-
miactam oTHocarest Taicke ractmaccel: ACT-T, cru-
paKkpwi, NPOTaKpwl, POAOHT, HOPAKPHWI, CTaIOHT M Ap.

PaccMoTpuiM  Temepb BO3MOXKHOCTL TNpWMEHEHUS
IJIaCTMacC B yX€ TPUBEACHHBIX METOIAX M3IOTOBIIC-
HUs OneceH.

B mepBoM MeTone Marpuuy W TIYaHCOH [ENaloT U3
TJIACTMACCHL.

IMonroToBlIeHHYI0 CMETaHQOOpa3HYI0 IUIacTMaccy
ACT-T zanuBapT B KOpoGOYKY A0 HNOJIOBHHEI M B HEHM
JenanT oTTHcK GnecHul. IToBepxHOCTs NOCHeRHEH CMa-
3BIBAIOT MEUTBHBIM PacTBOPOM JWIM PAacTBOPOM BOCKA B
CKUTUaape. _

IpuMepHO Yyepe3 yac, KOrma MaTpuna M3 IUIacTMac-
CHl 3aTBEpAceT, 6necHy m3Baekaior. IlosepxHocTs Mar-
PHMIIBI CMa3BIBAIOT MBUIBHHIM MJIM BOCKOBHIM PacTBO-
pom. Tlociie BHICEIXaHUA TAKOTO PasfCIUTCIIbHOTO CIIOA
Ha MATPHIY 3aJMBAIOT BTOPYIO MOPIUIO cMeTaHooGpas-
Hoi rmactMmacchl. Ilocne 3areepneHus — HMHCTPYMEHT

. TOTOB.

'Bo BTOpOM METOIE M3 IUIACTMACCHI AENAIOT ITyaH-
COH, a MaTPUIly U3 JPCBECHHHL

B TpeTheM M YETBEPTOM METONaX MaTpuly HenaloT
W3 caMoTBepAeronieil wiacrMaccrl. IIpu KoHCTpyHpoBa-
HWM HOBHIX GlieCeH MOJENb ICNA0T B HATYPANbHYIO Be-
AWYMHY W3 BOCKa, IapaduHa WM CTCapUHa, a 3aTeM
JIeNaloT OTTUCK TAaKO# MOJCNbI0 Ha IUIacTMmacce, T. .

\ BOCTIpOM3BOIAT MaTpUIly IO MOIENH.

Kpome paccMOTPEHHBIX YETHIPEX METOJ0B M3TOTOB-
JeHns OneceH ecTb M Jpyrue, Ho Ooinee TpyAOeMKue
MpY M3TOTOBJICHUU MHCTPYMEHTA.

Hanpumep, MeTOA, KOrja NMYaHCOH JENalOT U3 cra-
U, a MAaTpUILy BeIGUBAIOT CaMUM MyaHCOHOM B CBHHIIE.
3Heckr M3rOTOBJIEHME ITYaHCOHA TPYLOCMKMM IIPOLIECC,
TpeOyonuii Kpanudukanumnu.
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Meton, rme myaHCOH CTanbHOH, a MATPHLY BbUIH-
BAIOT M3 CHJIYMUHA (QIIOMUHUS U T. [.) TOXKE TPYICH B
HUCITOJTHEHH . -

CraHoBHUTCA SICHO, YTO B KaXIOM OTIEJIBHOM CIy-
4ae BBIOMpAOT Haubonee noaxonsiuiit Meron. Hanpu-
MEp, I HU3rOTOBACHUS OyiecHBI 1O 06pasify MCITO/]b-
3YIOT TIEPBBIA METOA (WIM TPETHH M YETBEPTHIH rtpH
TIacTMaccoBoi Martpuile)., JIis M3roTOBACHUS HOBBIX
OieceH MONB3YIOTCS TPETHHM M YETBEPTHIM METONAMH.

Ocnacrka Oaecen

[TpaBunbias ocHacTka GeceH YIyYIaeT UX «Urpy»,
Aenas ee Gonee XWBOH, a MHOINA (EC/IM 3TO HAamo)
Hao0OpoT — MeHee MoABUXHOMA. PaccMoTpuM, Kak oc-
HAIAIOT BpAIlAIOIIHECS GJIECHEI.

Krnaccudeckyro HeyTsxeneHHyl0 G/1eCHYy OCHAIIAOT
TaK, KakK MoKa3aHo Ha puc. 25. Jns yaydimeHus Bpaiue-
HUA Takux OneceH Oycunky Oepyr dapdoposyio umm
CTeKIAHHYIO. YTOOBI BpallleHUE JIENECTKA HECKOIBKO
NOATOPMAXUBANIOCh, OYCUHKY NENAIOT M3 MATKHX IDia-
CTMacC — MOJAMXJIOPBHHMUNIA, ITOJUITHAEHA M T. I1. YTo-
Obl e1nie GOMbIIe CHU3HUTH TPEHHE BO BPAIAOLEMCS CO-
WICHCHUM, B JICMIECTKE AENAOT chepuuecKoe yruybie-
Hue (puc. 26).

Y HeKOTOpBIX Bpaularomuxcs 61eceH JIenecToK CTa-
BAT HE HEMOCPEACTBEHHO HA CTePXEHb, 4 HA CIOELHU-
aTbHbIA CKOGKOOOPA3HbIN BEPTIIONKOK. BepTIHOKKY 13-
FOTaBJIMBAOT M3 MPOBOJOKM U JIMCTOBOLO MeETalia
(puc. 27).

Kprouku y Bpalaiommuxcst 6/1€CeH BceX BULOB OLHO-
NOMNCBHBIC, NBYXIOAJUEBHbLIE U TPEXTIOANEBHBIE, 3aK-
PEIUIAIOT MX HA CTEPXKHE-OCH WIM C IOMOIUbBIO CHEIH-
AJIbHBIX 3aMOYKOB (puc. 28). )

Ilpu otHOCHTENEHO GONBLIIOM Bece NemecToK Grec-
HBI, Bpailasch IPU IIPOBOAKE, CHIBHO OTKIQHAETCH
(Ha 6oapILIOI yron) OT cTepxHs!, myrag puiby. IIpu ma-
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JIOM BeCe JIeNEeCTOK Kak Obl IpuaniaeT K crepxHio. Ha-
JMYHE TUIACTMAcCOBOTO MOAMIMIHHKA (0 HeM OGymer
CKAa3aHO HIVIXE) IO3BOJIET CO34ATh IOCTOSHHBIA Yroj
OTKJIOHEHUA JIeTleCTKa U U30aBUTHCS OT <«METaInyec-
KOTO» IIyma.

TlocrosHHBI YrONl BpalllSHUsi JISTIECTKa CO3NAIOT 3a
CUET JOTIOJHUTENBHOTO YIIOpa, IPUIIAMBAEMOTo K
BHYTPEHHEN ITOBEPXHOCTH JIENIECTKA, CKBO3b KOTODHIMA
MIPOXOIUT CTEPXEHb (pHc. 29).

Hmeercs menslit psan Bpamampomuxcs O1eceH, y Ko-
TOPHIX B CHJIY KOHCTDYKTUBHBIX OCOGEHHOCTEH OTCYT-
CTBYET CTEPXEHb-0Ch. QCHAILAIOT KAXIYI0 U3 HUX MO0-
ocodoMy. Ha puc. 30 nansl npuMepbl OCHANIEHUSA TAKUX
OreceH.

V xoneomomuxcss 6r1eceH (OOBIMHBIX M YTSDKENCH-
HBIX) OCHACTKa Ooyiee TIpocTast, ¥ 34eChb HET TaKOro
pasHooOpa3us, Kak y Bpamamoumxca 6neceH. 3aro Ba-
PMAHTOB PACIIONIOXEHUS KPIOYKOB M MX KpETUICHMA
MHOTO, HEKOTODHIE NpUBeJAeHB Ha puc. 31 u 32.

IMpuBeneHHbIA KOpPOTKMiII 0030p OCHAacTKM OiieceH
He OKOHuYeH. Jlanee npH OIMCaHUU KOHKPETHBIX 00pa3-
OB OynyT NPUBEACHBI HOBBIE BapUaHTHI OCHACTKH. TO
XK€ MOXHO CKa3aTh U O ApYIHX OnecHax: 3MEHKOBBIX,
pa3IMIHBIX PBIOOK M T. 1.

IIpaMeps! H3roTOBRECHHA OJieceH

PaccMOTpUM Ha HEKOTOPHIX IpUMeEpax NOPANOK H3-
rOTOBJCHUS OJleceH MeTONaMH BLIOMBAHUS U BBLIABIU-
BaHUsS IIPaBUIKAMU. '

Meron sei0usanua. Heckonbko CloB O IOATOTOBU-
TeNbHBIX onepauusax. JIaTyHHBIA WA MEeOHBIA JIKCT, U3
KOTOpOro BHIOMBAIOT ONECHY, HOJDKEH ObITH OTOXCKEH.
Ecniu Ha BHemHel mnoBepXHOCTM Oymyuieil 6necHBI
NpEATIoNaraeTcst co3Iarb PHUCYHOK 4YelnyH, XabepHoi
KPBILIKM M [J1a3a, KOTOPHIM HAaHOCAT CHEIHMATbHLIMU
HaceyKaMH, TO BCE 3TO NENAIOT N0 BhIOMBaHMSA GJIECHBL
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PHCYHOK MOXHO HaHECTH TakkKe BBITPaBIKBAHUEM
N XHMHWYECKUMH <KPacKaMK», HO YX€ Ha BbIGHTOM
u obpaboranHoOM O6necHe. 3aroToBKy GJICCHBI BLIPC3AIOT
[0 KOHTYpY obpasiia ¢ mpunyckom [,5—2 M.

It M3roToB/IeHUs GNIECHBI TUIIA «ITopnek» Heob-
XONMMO HMETh MATPHIY M3 AEpPEBA WU TIACTMACCHI C
TpeMs yryGneHusmu (puc. 33). Kouryps yrnyonenus
ACTAIOT MPOU3BOJIBHO, 0€3 Kakoii-mib0o onmpeaeseHHOM
($opMmbl, I GBI MX 0GBOABI COOTBETCTBOBAIM pasme-
paM Oynymieit Gnechsl. Jisi HAIIAHOCTH Ha puc. 33
NpuBeNeHB! pasMepsl GiecHsl Tuna «llltoprex» u yr-
JyOneHuiA,

3aroToBKy (TOMIUMHA MeTama 2 MM) KJIaAyT Ha yT-
nyOnenne 1y caMbIM KPymabBIM GOHKOM CUIBHBIMH
yAapaMu BEIOMBAXOT HauGojiee KpyTyio gacTs (puc. 34).
Hyxwubiit usrub y KpaeB 3TOro yrayOJeHUs Nenaor
boiikoM HeGonbuIoTo AuaMeTpa Ha yruybnenuwm 2. Ha
yriayoneHun 3 BEIGHBAIOT HICHKY ONECHBI M ee HOCUK,
Kotopslii y «llITopneka» oToruyr HeMHOro B [IPOTHBO-~
MOJIOXXHYIO CTOPOHY. _

IMpaBunsHOCTE OBpaGoTKu KOHTPOJIMPYIOT IIyTEM
CpPaBHEHUA ¢ 00pa3uoM, B3STHIM 32 3TaIoH. [IpH KO-
IMMPOBAaHUM ONECHBI C PHCYHKA 3TO JEJAOT IO Kap-
TOHHBIM IA0I0HAM, U3rOTOBAECHHBIM IS 3—S5 ceye-
HUit (OOVH 006s3aTeNbHO U MPOACILHOTO npodmns
GnecHsr).

OGpaboTKa 3aroTOBKHM 32KTIOYAETCS B 3aIIMTMBAHYL
KpacB, BLIDaBHMBAHMU BHCUIHEH IOBEPXHOCTH, LLIM-
($hoBKe u nonuporke. 3arem BBICBEDJIMBAIOT OTBEPCTHS
IO/l 32aBOJHBIE KONBIA. blieCHY pacKpauIMBaloT Wik ce-
peobpsr.

PaccmotpuM, kax BrIGuBaOT GeCHY, HMEIOLLYIO
DyOOKMii U PaBHOMEpHBII M3rub Mo Beel mHe. Baec-
Ha NpeaHasHaYeHa WJIA JIOBIH INyKH, OKYH#, CydaKa |
T. K. ABTOp Ha3Ban ee «ILIOCKOCITMHKAY.,

Yrny6nenue 1B Matpune (puc. 35) momxHO coor-
BETCTBOBaTb KOHTypaM OsecHbl. YriyOnenue 2 menaior
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41 TOTO, YToOBI NPUAATL COOTBETCTBYIOLIYIO KPyTH3-
HY €€ KpasM.

3aroroBKy (TonuHa Meranna 1 MM) KiamyT Ha yr-
ay6neHre 1 ¥ caMBIM KpynHBIM GoiikoM OyieCHY BHIGH-
BAIOT MO BCEMY KOHTYpY. MenbiimM mo pasmepy Goii-
KOM Ha yrinyboneHuu 2 co3paioT Golee KpyTele Kpas y
OJICCHBL.

B pesynerare 3THMX onepauuid OiecHa npuoOpeTaer
O4eHb OOJMBIIYIO IOIIEPEYHYIO KPYTHU3HY M €€ HeoOXonu-
MO0 ocaauTe. Ocaaxy MpOM3BOAAT Ha POBHOM MOBEPXHOC-
TH OOBIYHKIM MOJIOTKOM HE CWIBHBIMH YIapaMu C Ta-
KUM pacycToM; YTOOH TONywinachk IUIOCKash CIMHKA,
npunaomas 6iaecHe cBoeobpa3Hyio «urpy» (puc. 35, 06).
IMoBepXHOCTh BRIPABHMBAIOT YA2paMH HEGOIBINOIO MO-

JIOTKa M3HYTpH OJICCHEL
HansHeiimag 06paboTka GaeCcHBI 3aKII09ACTCS B 3a-

. MANMBaHWM KpaeB, BBICBEPJAMBAHWUM OTBEPCTUN 1ON

3aBOMHEBIE KOJiblia, nuindoranym, nonuposke. Ilpn na-
pobHoCcTH ONIeCHY CepelOpsT, HUKEAUPYIOT, IMacCHBH-
py:ot! ¥ OKpalMHBaIoT.

PaccmorpruMm ocobeHHocTH 00paboTKM Takoil Giaec-
Hil, Kak «Kanaga». OcoGeHHOCTE 3T0ii OJIeCHB — rod-
PHUpPOBaHHas TIOBEPXHOCTh B XBOCTOBOIl 4acTH.

XBOCTOBYIO 4acTh OJNIECHBI KJIaAyT Ha CIEHUaTBHO
[IOATOTOBJICHHYIO MaTtpully (C4MTaeM, YTO B 3arOoTOBKE

! TTaccuBupopanne — xummudeckas o6paGoTka, B pe3yibTaTe
KOTOpOIi TOBEPXHOCTh MeETa/LIa UIMTCIBHOC BpEMA OCTAcTCA
naccuBHOM K oxuciexnnio. [lepea nmaccupoBaHUeM IeTalb 3a4h-
IMAIOT, MOJAMPYIOT U 0GE3KUPUBAIOT, 2 3aTEM TILATENLHO NpO-
MEBIBAIOT BOAOM U CYIUAT.

JlaTtyunayio getans onyckaior Ha 1 cek. B pacTBOpD, NMPUIOTOR-
NeHHBH 13 1 yacTy a30THOM 1 | YacTH CepHOI KUCNOTEL, B cpa3y
¥xe nepeHocsaT Ha 10—15 MuH. B KPeNKKii pacTBop ABYXpOMOBO-
Kucxoro xanus (xpomnuka). CepebpaHoe HOKPHITHE TACCHEUPY-
10T B TEIIOM 1-IIpOLEHTHOM pPACTBOPE XPOMIIUKA B TCUCHHE
20 vun. HugennpopatHpie NOBCPXHOCTH NACCHBHPYIOT IYTEM
nporupanus (2—3 pa3a) cMechi0 BOIKM € 2 IPOLICHTAMM Kpen-
Kolf cepHOil KMCNOTBL. '
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YIIyO/ieHHe CreNaHo) C NPONOTBHBIMH - BBIEMKAMM,
COOTBETCTBYIOIIMMH OyayiieMy rodpy 61ecHsl (puc. 36).
3aTyIuIeHHBIM 3YOWIOM HPU MOMOIUM MOJIOTKA JENalOT
yeTelpe rodpa, Mocjie Yero Mx NOAPaBHUBAIOT H Oiec-
Hy 00pabaTbIBalOT OGBIYHBIM IOPSIIKOM.

BeizaBmuBanue npasunkaMi. Kak yxe 66010 cKasaHo,
IIpH OIPOOOBAHHON OJIECHE IO 3TOMY METOLY Jy4lie
caenath IUTaCTMAcCoByio Marpuiy. OnHako 3a HeMMe-
HUEM TUIACTMACCHI MOXHO OOOWMTHCH U NEPEBSIHHOM.

[Ipy M3rOTOBNEHMM 3THUM METOAOM OJIECHBI THIIA
«baiikan» 3aroTOBKY BBIPE3aI0T M3 OTOXCKEHHOM JaTy-
HY Wi Menu Tomumnoi 0,4—0,6 MM C TTPUITYCKOM
1,5—2 MM. 3aroTroBKy TOYHO (UKCUPYIOT IITHOTAMU
Haj yriyOaeHHEM MaTpUIB W JUIUb TOCJE 3TOrO BbI-
IaBIUBaioT 61ecHy (CM. puc. 22).

BeinaBnuBaHue OnecHBl BeOyT CHadala MPaBHIKOW
fonpUIOTO OMaMEeTpa, a 3aTeM IO Mepe HanoOHOCTU
JAaMeTp NpaBWIOK yMeHbinaoT. [Ipu BelmaBauBaHuu
onecHsl «baiikan» MOXHO ODOMTHCHL ONHOM caMOH
KpYITHOI 1paBuikoi. Korna 3aroToBka BCeil TOBEPXHO-
CTBIO «CHJeT» B yraybJjeHUe MaTpUIIbl, BbIIABJIMBaHUE
3aKaHYUBAIOT.

Kpast 6necHsl 3anwiuBaior. [TosepxHocTs HuHGYOT
U rmonupyioT. CBepJIsAT OTBEPCTUS ISl ITOCAAKY JIETIeCT-
Ka G1eCHBI Ha CTepXEeHb. BiecHy cepeOpsaT WK maccu-
BUPYIOT.

JoObwinBas Bpallaowmasics 0lecHa, Ha3BaHHas aB-
TopoM «I'paHeHast ynada» (puc. 37, a), MMEeT Ha CBOEH
MOBEPXHOCTH I'paHu. PaccMOTpuM, Kak NEnaroT rpaHe-
HYIO IIOBEPXHOCTD.

3aroroBKy M3TrOTABJHBAIOT M3 OTOXCOKEHHOIO Mé-
tana (1atyHb, Menb) ToamuHoi 0,4—0,45 MMm. Bei-
JaBJIMBaHHE BCAOYT OOBIYHBIM METOJOM KpYIJIOM Ipa-
BWIKOH (KpynmHOH) O TeX IOp, IOKAa IOBEPXHOCThb
3arOTOBKM HE «CSIIET» Ha IPaHH, CHEJaHHEIE B MaTpH-
e (puc. 37, 6). OxoH4aTeabHYI0 00paboTKy OJIeCHBI Je-
JIal0T TpaHEeHOM TpaBWIKOH, NOOGUBasCh, YTOGHI Giiec-
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Ha IOJIHOCTHIO NOBTOpsuUIa (popMy yrinyonenus. I'paHe-
HYIO NPaBWIKy Npu o0padoTKe nepeMeHnialoT BIOJb MO
rpaHsM C JISTKMM HaXWMOM, IPUYEM CHAYANIA OCAXKU~-
BAlOT METAM1 B YyrIyOleHue, a 3aTeéM BHPABHHBAIOT
IJIOCKOCTh MPAaBWIKM.

JanpHelyio oTaenky OJeCHBI HpPOBONAT TaK XK€,
KaK U B IPEABIAYIINX CAy4asx.

«ByrepOponHrie» GJIeCHBI HenalT Tak. W3roToBisior
JIB€ OOMHAKOBBIE MO (popMe OJIECHBI U3 pPa3HbIX MeTas-
JIOB, & 3aTE€M CIIaWBaOT UX MM MPUKPEIUITIOT OOHY K
Opyro#t 3awienkamu. [lony4aoT NOBOMBHO TSIKE/YIO
OnecHy ¢ ABYMSI PasIMYHBIMU TMOBEPXHOCTAMHU (BHE-
LIHAA JIaTyHHAas, BHYTPEHHASI U3 KpacHou menu). Ilpu
KEJAHUU MEXIY OBYMS 3arOTOBKAaMU 3aKpPEIUISIOT TOH-
Ky0 CBHHLOBYIO IUIACTMHY M TEM CaMBbIM IIOJIY4aIOT
enie Gosee TKENYIO OJIECHY.

IIpu wmsrotoBneHUM «OyTepOPOAHBIX» GJeceH 3aro-
TOBKHW JIYYII€ M3TOTaBIMBAaTL METONOM BBIIABIMBAHMS,
TonmuHa CBUHIOBOM 1L1acTUHB! (0OBMHO OT 06010Y-
KU Kabenst) MoxXeT ObITh YMEHBILEHA IYTEM paCKaTIaI-
BAHKUA WIM PACKOBBIBAHUS.

CoenuHeHME 3aroToBOK (JIENIECTKOB) U CBHHIA B
O[HY KOHCTPYKLMIO IeNaloT Tak. JlemecTku 3auyxuBa-
IOT IO Kpal0 BCETO IIEpUMETPa CO CTOPOHBI, KOTOpast
Oymer mpwierars K CBHHLY. 3aTeéM BCE TPU AETAIH
CKJIaIBIBAIOT, KPENKO CXUMAT M NPONauBaiT ¢ TOp-
1Ia [0 BCEMY MEPUMETPY C NMpUMEHEHUEM (Uiroca,

Hpyroii 1myTe M3roTopneHust «OyrepOpOIHBIX» Oie-
CeH — najika cioxeHMueM. [IBe NOAroTOBJICHHEIE 3aro-
TOBKH 3&JIyKMBAIOT: BHELIHIOK BHYTPH, BHYTPEHHIOIO
CHapyXu. BHeWHW JeNecTOK HarpeBalOT HA OrHe.
BuyTps nenecTtka moMeniaioT onpeaencHHOe KOJHYe-
ctBo npunod I1OC-18 (moxuo moboro npyroro). Kak
TONBKO MPUIIONH pPacIUIaBATCH, BO BHELIHMI JIETIECTOK
BCTABJSIIOT BHYTPCHHMM’. JlemecTky CXMMAOT IO Tex
IIOp, MOKA M3 TOPLIOB HE MOKAXYTCH KAeIbKU IIPUTION.
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Tlocne 3toro cxarbie AEMECTKH OXJIAXAAIOT W IopAYnM
MAasUIBHUKOM CHMMAIOT € Kpaes NpUIion.

«Byrepbposarpies ONECHBI C 3AMMUTHIM MEXNY HABYMS
JIETIECTKAMY TIPUIIOEM XOPOIIM TEM, YTO ITUM CIIOCO-
OoM JieNiaroT JI00BIe TI0 BeCy GJIECHBI U3 AOBOJIBHO TOH-
KOro aucroBoro Marepuana. Ilocrennuit (umea MHOrNA
tomuuyy 0,25—0,3 Mmm) o4eHp XOpoio oOpabaThIBACT-
Csl METONOM BHIAABJIMBAHMS.

Hemnoxue «0yrepOpoaHbie» OJicCHBI HMOAYYAIOTCA B
TOM CHAy4Yae, ©ClAM BHEIIHMI JENECTOK BBHITHYT He-
CKOJBKO KpydYe, 4eM BHYTpeHHMIi. Torma mpu naiike
CIIOXEHUEM II0JIYYAIOT KOHCTPYKIIUMIO C XOPOIIMMU
rupponvHaMudeckuMu bopmamu (puc. 38).

Ecnn «ByrepGponnyio» GiecHY JenawmT U3 AByX 3a-
TOTOBOK (JIEMECTKOB) AOCTAaTOYHOIO Beca M WX Hamo
TONBKO CIIAsiTh, HE VBEIMYWBasi BeC OJeCHBI, TO UC-
NOMBb3YIOT CHENMANbHYI0 NasJibHyI0 nacty. Mexny
JIBYX 3ar0TOBOK, NPEABAPUTENBHO 3aYMIICHHBIX IKYP-
KoM, TOMEIAIOT TOHKHH CI0H IasabHOH mactei!. 3a-
TOTOBKM CXMMAIOT ¥ HArpeBaioT A0 TeX IIop, NOKa ma-
CTa He pacCIIaBUTCSA. 3aTeM JETANM OXJIaXKIAloT B 3a-
XATOM COCTOSSHMYM — ¥ OnecHa roroea. Otoenka drec-
HBl OOBIYHAS.

«ByrepbponHbie» OnecHB ASAAIOT YU U3 aMOMUHUA.
Jlentectk¥ ¢ DPONOXEHHBIM MEXIY HHUMH JAWCTOBHIM
CBHHIOM CKPEIUIIOT 2—3 3aKiAeIKaMu.

HeobxongnMo Takke OTMETUTb, YTO CIOCOOOM BBI-
JABJAVBAHMS JENAIOT ¥ Bpamjaoiiuecs 6IeCHbl U3 ajlio-
mMuHusa. Ecam yyecTb, YTO AMOMUHUN JETKO KYHNMTh
(npopaeTcs Aaxe HOKPBHITHIA MeNHON (onbrod) M 4TO
OH JIETKO TOKPBIBAETCS HUKEACM W APYIMMMU MeTaia-
MM, TO MOXHO C YBEPCHHOCTBIO CKa3aTb, 4YTO BHEIIHE
TaKkue GMeCHBI MOTYT HMYEM HE OTAMYaThbcA OT JATyH-
HBIX ¥ MEOHBIX, @ Urpa y HHX WHOTrZa jay4ie. :

I Cmecy onmmnox npunog (30%) u mnopoiwka KaHuponu
(70%), cMOUYEHHBIX CIIUPTOM AO MACTOO0PAa3HOro COCTOSTHHA.

Ilpu HeOOXOOMMOCTH aMOMMHMEBHINA JENECTOK Bpa-
malouleics ONeCHH YISDKEISIIOT, 3aKpelisis Tpy3 B
HYXXHBIX MecTax 1—3 3axsenxkamu.

H3rorosnenne memMenxux Oneced

ITnockou30rHYTHIE, TAK HA3BIBAEMBIE HEMEHKHE
ONeCHBI, TOXANYW, CaMBbie JETKHE B H3TOTOBJICHUK
(puc. 39, a). Hago orMeTHTh, 4TO, HECMOTPS Ha KaXy-
IyIOCA NPOCTOTY 3THX GleceH, HEKOTOPLIE M3 HUX O
XWBOCTU <HUIPBI» U IIO YNIOBUCTOCTH HUYYTh HE XyXKe
MHOTHX Y€ 3apEKOMEHAOBaBIINX ceOst 6aeceH.

Kpome mroCKOM30THYTHIX 61eCeH MMEIOTCST IUIaBHO-
H30THYTBIC HeMeuxue Omecust (puc. 39, 6). Ilpocrora
¢opM nmoxoOHBIX GIeCEH TOXE OYEBUIHA, U HEAAIOT UX
be3 ocoboro Tpyna.

PaccMoTpyM OCOGEHHOCTH M3rOTOBIEHUS HEMELKUX
Gnecen obeux opm. _

Ha puc. 40 uzobpaxens HauboOJICe XapaKTepHBIE He-
Meukue GaecHsl. [Inockou3ornyrsie GICCHBI M3rOTAB-
JIMBAIOT CIERYIOHUM O0pa3oM. 3aroTOBKY BCTABJTIOT N
VKPEIIAIOT B TUCKAX Tak, YTOOBI JUHUSA Ileperunba Jie-
Xaja Ha ypoBHE I'yOOK THCKOB. TOJICTHI 4yypOax Ha-
CTABJIAIOT Ha BBICTYIIAIOIIYIO YacTh 3arOTOBKU M yaaps-
10T 110 HEMY MOJOTKOM. Ecnu yron oxasajics HEZOoCTa-
TOYHEIM, YAap HOBTOPSIOT. YTOJ YV BCEX IUTOCKOM30THY-
ThIx OneceH paeeH npumepro 140°.

Yemyro, ecnu ee BHIOWBAIOT, HAHOCAT HAa TUIOCKYIO
mAacTHHY. XMMUYECKVM IMYTeM PUCYHOK JENaloT HOCle
M3rKba M OKOHYATENBHOM MEXaHUYECKOU 00paboTKiL.

IL1ocKOM30THYTEIE OJIECHEI MOTYT OBITh OBAJILHOM U
pombuyeckoit ¢opMul (puc. 40, a, 6, B) ¢ KOCEIMU
neperubamu. B aToM caydae yron nmeperuba KenainT He-
MHOTO MeHbIIEe — oKoo 130°. M3rubaror GiecHy B XBO-
CTOBOIT 4YACTH, NPUACPXKMUBAACH MNPOIOPLMIA, YKa3aH-
HBIX Ha puc. 40.

35



Bonee uHrepecHbl OJECHBI, HMMEIOLME CHELHAIb-
HbIEe TIPMWIMBBL Uit KproukoB (puc. 40, r, n). Onu nena-
10T GnecHrr 6oJiee MOABVDKHBIMY IIPY NPOBOIKE.

Tpu 6necusl (puc. 40, e, X, 3) UMEIOT NpAMOH ne-
perud, mpuYeM yroJ MeXHy IUIOCKOCTAMH COCTaB/IsACT
okono 145°. Takue OnecHbl KoJeOmioTcs Ipu cnaboit
noagMoTtke. Ilpu Gonee CHIBHON MOAMOTKE OHU Ha4yu-
HaIOT BpalnaTecs. VX oCHAIawT Wix HeMOABMXHO 3aK-
PEeIUVIEHHBIM KPIOYKOM, WM TPOWHUKOM Ha CIelUalb-
HOM BepTIIOXKe. JjimHa TPOWHMKA AOKHA OBITH Ta-
KOM, yTOOBI OH HE 3ameBaj 3a Kpail OJECHBDI.

Hexotopsle Buabl GleceH 9TOr0 HampapieHUs Jesa-
10T IUIaBHOU3OTrHYTHIMH (puc. 40, u, K, J) U 3uUrsaro-
obpazusiMu (puc. 40, m). VU3roToBIsSIOT X METOXOM BBI-
OuBanug. 3aroTOBKY KIaayT Ha yrnyoneHue (puc. 41) u
yoapaMyd caMoro KpymHoro 6o#kKa paBHOMEDHO M3ITH-
0aloT 10 HOPMHEIL.

Hemenxue O1ecHBI U3roTaBIMBAIOT U3 JIMCTOBOM Ja-
TYHM Wi Mead, TommuHou 2—3 MM, Otmenka OneceH
caMast pasHooOpasHas. PUCYHOK demly® nU XaOepHBIX
KPHILIEK HAHOCAT ITOYTH Ha Bce OsiecHbl. MHorue Oinec-
Hbl 2TOTO HAMpAaBICHUS UMEIOT OTBEPCTUSA B PpaiioHe
[j1a3a, B KOTOpO€ BCTABJISIOT KYCOYEK CBETIOKPACHOI'C
OPraHUYeCcKOro CTexia, XOpollo MMUTHUPYIOLIETO HaTy-
panbHBEIA pEIOMI rna3d. MOXHO BCTaBUTh KPYIIIYIO WIH
rpaHeHyw OyCHHKY.

HsrorosiieHne yTsoKeXeHHbIX Grecen

OcHalleHHe CITMHHUHTA JIErKONH DIeCHON ¢ OTAEIb-
HEIM TPY30M 4YacTe NPUBOJAMT K 3aXJICCTHIBAHUIO (BO
BpeMs 3a0poca) OecHBI 3a rpy3. Yrobwer n3dbexarb 310-
IO, COEHHUHIUCTBI Havyalyd NPUMEHATH YTSIKEIECHHBIE
GiecHBI 663 HONOJIHUTEIBPHOIO Ipy3a. JJoBOABHO IPOCTO
YTSOKEJUTh Bpauiaonmecst onecHel. s 3Toro nocra-
TOYHO JIMIIb PAcoJiaraTh Ipy3 IO BO3MOXHOCTH C HE-
peaHeil MEHTPOBKOI, W XBOCTUK €€ Acnarh DOiee Xec-
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TKUM (HEePBIKHA TMOKPLIBATE JIaKOM), 4YTOOBI OyecHa
[PU IPOBOJKE NBUTANACH TOPUIOHTANLHO. B mpoTuBHOM
cliydae oHa He Oyner Bpaiuatbes (puc. 42).

M3rotaBiuBalOT  CHMMETPMYHBIE  BpalllalONIHECs
6necHsl (puc. 43, a) U3 OTHOCUTEJIHLHO TOHKOIrO Mare-
puana — 0,4—0,7 mm. TlpuueM s He3anerUisieMoOro
BapuanTta (puc. 43, 6) Oepyr marepuan, 00IamAIOIIMIA
MOBBILIEHHBIMUA IPYXMHIAIMMU KadecTBaMu (docdo-
pHCTast MeOb U T. 11.).

Ha puc. 43 nokasaH packpoii meTtamia misg ofeux
oneceH. Mecra neperu®oB yka3zaHbl IITPHUXOBBIMM JIH-
HUSAMU.

Ecnu rpy3 y GhecHsl, 300paskeHHONW Ha puc. 43, 6
OyheT npunasH, TO €ro OTIMBAIOT B CHEIMATBHON
dbopme. [Apyroit BapuaHT — rpy3 OTAC/HABHbIN. CTepXeHb
B 3TOM ciay4ae bepyr Gomnee toncteiit (mo 1,5 MMm), 4T0-
OBl OH HE COTHYJICS TIPH yaapax GJECHBI O BOMY.

TpynHee yrsoxenuTd Koaebmiommecs: 6aecHsl. 3aech
OCHOBHAs 3a3j1a4a COCTOMT B TOM, YTOOBI yTAXEJIeHHAs
GnecHa umena OBl XOPOLIYI0 MIPY HA BCEX CKOPOCTSX
MPOBOJIKMU.

B pesynbprate MIMTERbHBIX ITOMCKOB aBTOPY YAAIOCH
CO30aTh Psi YTSXKENEHHBIX KoaeOmomuxcsa OJeceH, a
TAKXKE YTSOKEIWTh HEKOTOPBHIE CYLIECTBYIOLIWE TUIIBI
Onecen. VIx mpuMeHEHUE B TeYeHHE HECKOJBKHUX JIET
110Ka3aJ10, YTO [10 OCHOBHBIM Ka4€CTBAM OHM IOYTH He
YCTYIIAIOT OOBIYHBIM (HEYTSDKeJIeHHBIM) OnecHam, 06-
Jlanas JOCTOMHCTBAMHK, O KOTOpPbIX OBLIO cKa3aHo
BBIIIE. i

BreiiHe yTsOKEIEHHBIC OJIECHBI MOXHO OXapakTe-
pu3oBaTh Tak., PopMa IpylIeBUIHAS C PACIIMPEHUEM B
CTOPOHY KproykKa, NpudeM NOPOmOJbHBIM u3rud Ooiee
KpyTo#, yeM y 0ObBuHBIX GneceH. JIoGoBoe compoTun-
JieHHe HaberaionieMy IOTOKY BOIBI ONPENEseTCa In-
POKOI KOHIIEBOM YACTBIO, 32 CUET YEro M IPOUCXOOUT
urpa GnecHBI IIPU MPOBOIKE.
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I'pys (cBuHen ¢ HEOOMBPMIMM COACPXKAHMEM 0JIOBA
wm ppunoit [T0OC-18, xortopwiit 3anuBarOT Ha 3ainy-
JKEHHYIO TIOBEPXHOCTh GJIECHBI) pachojiaraloT B Iiepe-
AHel yacTu GIECHBI OT €€ HayYajla ¥ NPUMEPHO JO Cce-
peauHel. IlepeliKM, MaCKMpYIOUIWE KPHOYOK, HOJDKHBI
OBITh MAIKMMY, HEIUIOXO JUIA 3TUX Iejeil IPUMEHSTh
IEPCTIHBIC WM IEJKOBBIE HUTKY.

Ha puc. 44 nokazansl 6ecHB TOKOOHOIO pona; BCe
OHJ M3TOTOBJICHBI U3 OTHOCUTE/IBHO TOHKOIO MaTepyua-
nma (0,6—1,0 Mmm), moGBIM MeTOZOM. ABTOp NIENaeT UX
METOOOM BHIOHMBAHUSL.

Ornenka OnaeceH camasi pasHooOpasnas. bBonnmas
YaCThb M3 HMX MMEET DUCYHOK HelllyM, XabGepHBIX KphI-
ek U raa3. [losepxHocTs mocepebpenHasi, HEKOTOPHIE
OniecHBI HATYpaJIbHBIX IIBETOB, €CTh TCMHEIC.

Teneps HECKONBKO CHOB O HEPEHCIKE B YISLKEIEH-
HBIE YK€ CYLIECTBYIOIUX GeceH. PYKOBONCTBYSICh BBI-
IEMPUBEAEHHON  XapakTEPpUCTUKON  YTSDKENCHHON
OnecHsI, HETPYAHO 3aMETUTh, YTO ¢ HEGONBINON Iiepe-
nenkoi (3aMuTh Ipy3 U crenath Gonee KpyToil poaosib-
HBI M3rUb) MOXHO YTKenuTh OjecHbl Tnmna «Ho-
puuw», «illtopnex», «Hopsera» u HexoTOpEIe Hpyrue.
M3 Beex stux Gneced mMmb «Ypanka» XOPOILQ UIpaeT
Ha BCEX CKOPOCTAX MPOBONKH, @ OCTAJIBHBIC TOJIBKO Ha
MOBBIIIEHHBIX CKOPOCTSX.

YuuteiBagd HEAOCTATOK, NPUCYIIMHA KOJaeOmomuMcs
YTSOKCJICHHBIM OniecHaM, NepeAeNaHHBIM K3 CYLIeCTBY-
IOINAX TUIIOB, aBTOPOM ObLIa npoBeacHa ux momudu-
Kanusa. KoHcTpyKua MoauduIpoBaHHLIX BIeceH o~
Ka3aHa Ha puc. 45. Brecny 6epyT rotoByio WIH H3roTas-
AMBAOT AOOKIM METONOM (aBTOp OISITH-TAaKU MCIIONb-
3yeT METOHN BhIOMBaHMs). TONNMHA METaia OKOJO
I mM. OcoGeHHOCTRIO 3THX BJIeCeH SBIAETCS HAIMYUE ¥
HHUX CHENMANBHOIO XBOCTUKA, 3aKPEIUIEHHOIO Ha OxM-
HAapHOM, BIIASIHHCM HarJyXxo Kpioyke, YIoOHO UMETH B
ITPOTHUBO3ALEITHOE YCTPOMCTRO.
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XBOCTHK [Ie/IaiOT U3 JIMCTOBOTO XJIOPBUHMIA 6enoro
useta ToanrMHOM 1—1,5 MM W OKpammMBaIOT KpacHOH
CIIMPTOPACTBOPUMOI KpACKO¥i!, pasBeleHHOH NUKIO-
pataHoM. OTBEPCTHS IIPOXMUIAIOT PACKAICHHOI POBO-
JIOKO¥M TaK, YTOOBI XBOCTHK CHAEH HA KPIOYKE, KaK 3TO
nokazaHo Ha puc. 45. Ilpu Takoil mocagke OH IOYTH
HEMOJBIDKEH, YTO O0A3aTCABHO AN 3TOH KOHCTPYK-
UMM TIOBBINIAETCS JIOGOBOC COMPOTHBAECHME, YTO OIl-
penensier urpy OJecH®HI.

Oco00 Hao OCTAHOBUTHCA HA OnecHE, U300paXKEH-
Hoit Ha puc. 46, a, Ha3BaHHO! aBTOpOM <«IlnocKoCTIMH-
Ka» (IIpoliecC €€ M3rOTOBNEHHMA OBUI onmMcaH Bbiue). B
YTSDKEJIEHHOM BapHaHTe BCE AOCTOMHCTBA, ONKMCAHHEIC
paHee, OCTaloTcH. _

Ouenp xopomra, HOOBWIMBA M MPOCTA B U3rOTOB-
JeHun OjecHa, Ha3BaHHas aBToOpoM <«OKyHEBOM»
(puc. 46, 6). D1y HEOONBIIYI IO pa3MepaM THKEIYIO
bnecuy (maccoit o 35—40r) HOMHOCTPIO 3AJIMBAIOT
ceuHIOM. MarepuasioM juist uarotoneHus: «OxyHesol»
OGMECHBI MOXET CIYXHUTh OTOXCKCHHAas MEAL WIW Ja-
TYHL TOMmuHoOM 10 0,2 MM, T, €. ouTH donbra. binecHy
JIy4Iie JCNATh METOJOM BBHIIABIMBAHUA.

Ecnu «OxyHeByio» QJIECHY [ealoT M3 OYE€Hb TOHKO-
O MeTaj/Ula, TO YCWIMBAIOT pailOH OTBEpPCTHS IOA 3a-
BOJHOE KOJIBIO. BTO HOCTHraeTCs 3amadBaHuMeM (IIpu
3aIMBKe ONCCHBI CBUHIIOM) HEOONBIIOH 3aTyXEHHOMN
TITIACTVMHKY 13 Mend TonmuHo#i 0,3—0,5 mM.

Bnecna «OxyHeBasi» ONpaBIBIBAcT CBOE HAa3BaHUE:
OKYHE OXOTHO WACT Ha Hee, He OTKA3BIBAIOTCA OT Hee U
ApYTHE XUITHUKH.

BrecHnl, nokazaHubie Ha puc. 45 u 46, ocHaAOTCA
Kproukamu Ne 12—16 B 3aBUCUMOCTH OT pasmepa Giiec-
Hsl. Kproyok nepen 3aiMBKOM OJIECHBI CBMHILIOM 3aJTYXM-
BaiOT Ha y4yacTKe, KOTOPBIA OyIeT HaxOOWThCA B CBUH-
e, ¥ 00g3aTeIBHO 3aTayrBaloT. Jlydinmii BUI 3aTOYKHM
Xajna KpIOYKa — TPAHEHLIA, B YE€ThIpE-1IECTh IPaHei.

1 Moxuo ucnons30Bars MacTy M3 CTEpXHENH IHAPUKOBBIX PYYeK.
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IToepxHocTh Grecen MOXKET ObITh nocepedpeHHas,
JaTyHHAasl, TONUPOBaHHAsd M IMacCUBUPOBAHHAs, Kpac-
HOM Meny, CJerka 4epHeHHas u T. 1. Heobxonumo us-
OeraTb XpOMHUPOBaHUS 0J€CEH M IMOKPBITUS UX pa3inyg-
HBIMHM PTYTHBAIMHM aMajbraMaMu, HO MOXHO HHUKEIUPO-
BaTh;, NMpu 3TOM 3¢ @eKT Oyner NpUMEpHO TaKOM Xe,
KaK ¥ MpH cepeOpeHUN.

W, HakoHell, HECKOJbKO CJOB 00 amilOMHUHHEBBIX
VTSKeJIeHHBIX OjiecHax. MX M3roTraBiMBalOT TaKMM X€
MMOPSAAKOM, KaK M OOBIYHBIC. AJIOMUHHIM nepen LITaM-
TIOBKOI OTXWIAIOT, IPU STOM OH CTAHOBHTCH Golee
IJIACTHYHBIM. 3aroToBKy 00pabaThIBalOT ONHMM K3 BhHI-
IUETTPUBENECHHBIX METOHOB.

CBHUHIIOBBIN I'PY3 3aIMBAIOT B F'OJIOBHYIO 4acTh OJiec-
HBI, OXJIAXKIAIOT, 4 3aTeM KpETST ABYMS 3aKJIeIKaMu
0 MECTY.

Ecnu amoMmurueByo OJIeCHY OCHANIAIOT HEMOABUX-

HBIM OJIHOMOAACBHEIM KPIOUKOM, TO €0 KPEHAT TakkKe

3aKJIETIKOM, TpUYeM KPIOYOK GepyT C METENbKOIA.

Otnenxa amIOMUHUEBBIX 0j1eCeH 3aKAI0YaeTcd B IIO-
JIUPOBKE MOBEPXHOCTH, aHOAWPOBAHUM €€ IT0JI 30JI0TO,
HUKEIMPOBAHUY, IIMHKOBAHMM U T. . MOXHO pacKkpa-
1MBaTh GJIECHBI KpacKaMu.

PucyHox yemyd, mia3 u xabep HaHOCAT MEXaHU-
YeCKUM MyTeM Mepeji M3roToBleHMeM. Ecnu pucyHOK
BBINIOJIHSIOT XUMUYECKUM TIyTEM, TO 3TO HEHAKOT YXKe
Ha roToBOi OnecHe.

MzroroBneHye yTSKEIECHHEBIX KOJEOIOMMUXCS anio-
MUWHHEBBIX OjieceH «OyTepOpONHOrOo» TUIla MBI YXe
paccMaTpHBAITH.

WMzroroBieHne NeBOHOB H TYPOKHOK

B apcenane psIi000Ba BCerna MOXHO HalWTH JEBOHBI
1 TypOuHKH. PaccMOTPUM HEKOTOpHIE TUITHL IEBOHOB U
TYPOUHOK M CIIOCOGH UX U3TOTOBICHUSA.
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JIuThie EBOHDBI U3BECTHBI BCEM JIETKOCTbIO U3TOTOB-
neHus. Momeap Oyayuieii NpuMMaHKd W3TOTABIMBAIOT U3
Joboro marepuana. Yamnie Monens HeJal0T U3 JEPeBa,
Bocka, mapaduHa. MOXHO HCMOJAB30BaTh B KadeCTBE
MOJIEJIM TOTOBYIO TPHMAHKY, €CJIM OHAa XOpolo cebds
3apeKOMEHIOBANA.

U3 BoCcKOOOPA3HEIX BENIECTB (O HUX MBI VK€ TOBOPHU-
JM) MOpeab Caenarh Jerdye, 4em u3 aepesa. M3 mior-
HOM OyMaru CxJIeMBaloT TPYOKY ¢ moHsIKOM (puc, 47),
B KOTOPYI0 TOYHO IO LEHTPY BCTABIAIOT CTEPXKEHL M3
OTpPe3Ka CTANBHOTO MPYTKa MOAXOAAUIEr0 AUAMETPA.

B Tpy6Ky 3anuBaloT pacrulaBjIeHHOE BOCKOOOPa3HOE
peniectso. [locne 3acTeiBaHMS OYyMaXHYIO 00O0JOYKY
yransttor. He BeIHMMAS CTEpXHs K3 BOCKA, C TIOMOLIBIO
OCTPOro HOXa M HaxXAauHoi Gymaru JeialoT MoJeb
Oyayuiero nespoHa (06€3 KpbUIBIIEK).

I'uiicosyio ¢dopMy TOTOBAIT CASAYIOUIMM OOpa3oM.
BepyT kapToHiiylo KOpoOKY TO UIMHE M IUWPUHE He-
CKOABKO OOJbLIYIO, YeM Moachb. [nybuHa KOpoGKu B
2,5—3 pa3za 00JiblLU€ €aMOI0O TOJICTOrO MOIMEPEYHOIO Ce-
YEHUS. MOSESJIN. '

ITepByio NOpLMIO FUIICA 3aJIMBAIOT B KOPOOOUKY TaK,
4yTO0bI OH 3aNOJIHWI JIWLIE TTOJIOBHHY KOPOOKU IO BbI-
corte. B eule He 3acTHIBHINN THIIC BIABAMBAIOT MOJENb
CO CTEDPXHEM 10 YPOBHS NOJOBUHHOIO CEYEHUS MOAe-
Ju U crepxHd (puc. 48, a).

B nepsoii monoBuHe Oyayuieii opMbl AeJaloT 110 yr-
JlaM IBa HeOoNbLIMX YrayOneHus AN MOCAEAYICLIEro
TOYHOIO COBMCLICHHS TIONOBHHOK (DOpMBI Mepes OT-
auskoit (puc. 48,6).

Tlocne 3acTEIBaHMSA TIMIICA €r0 MW BBICTYHAICIIYIO
YacTh MOMENM CMAa3bIBAIOT IYCTHIM MbUILHBIM PacTBO-
poM. ITocne HeGONBUIOH MPOCYUIKM 3a1MBAIOT BTOPYIO
MOPLYIO TUIICA IIOYTH IO BEPXHErO YPOBHA KOpOOKH.

PopmMa COXHET NpU KOMHATHOM teMrniepatype Gonee
cyTOK. ITocne 3TOro KapToHHYIO KOpOOKY pa3pylialoT,
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(opMy OCTOpPOXHO PacKphiBAIOT U M3BJACKAIOT U3 Hee
MOIENb.

06e nonosuHky QOPMBI COXHYT €11I€ HE MCHEE CYTOK.
ITonxyio roToBHOCTH (DOPMEI ONPEACAAIOT MOCTYKHBA-
HMEM M0 Helt ierkuM npeameTom. [oroas dopma uszna-
€T TAKOil Xe 3BYK, KaK yaiiHas (asHCcOBas HOCyaa.

B dopme nenaior JUTHHK M Boimop (puc. 48, B).

BuyTpeHH010 monocts (POpMBI MOKPHIBAIOT MbUIb-
HBIM PacTBOPOM C TrpadUTOBOM MBLIBI (MUCTONYECHHBLI
rpucdens xapanaaima tBeppocteio T wim TM). Crep-
XEHb MOAMPYIOT, IMPOTHUPAIOT IrpadUTOBON NLUILIO M
BKJIaAbIBAIOT B (POpMY, KOTOPYIO IUIOTHO CXKUMAIOT.

B NUTHUK 3anuBaiOT pacIUIaBICHHBIH CBUHEI (TapT,
NpUIIOH, U T. A.) IO TeX MOp, IMOKA OH HE TOKAXKETCsA
U3 BBITIOpA.

[Tocne 3acTeiBaHusA cBHMHOA (OPMY PACKPBLIBAIOT M
OT/IUTHINL JIeBOH OCTOPOXHO, 4YTOOBL HE TMOBPEAMTH
¢dopMy, M3BIIEKAIOT U BHIOMBAIOT U3 HEIO CTEPXKEHb.

KpBUIBHIKY 3ATYXKHBAOT JIETKOIUIABKUM IIPHITOEM B
TOM MECTE, KOTOPHIM OHM OyOyT KDEIHUTHCHA K OTIHB-
K€, BCTaBISIOT B MPOPE3M, CACNAHHLIE HOXOBKOI B
TeNe AeBOHA, M IPUIIANBAIOT ¢ MCIOJB30BaHUEM (o~
ca (puc. 49, a). JleBOH OCHAIIAIOT ONHUM WIM TpeMs
KprouykamMy. B mocnemnHem ciyyae B Tes€ HEJAIOT MpO-
nun (puc. 49, 6), Kyna 3axo48T IBa U3 TPeX KPIOYKOB.

HeBon nonupyoT (MOXHO GOKOBOII MOBEPXHOCTHIO
60IBNION UIJIBI) WIK OKpaIIMBaroT. JIyylile OKpaniusaTh
B CBETIBIE TOHA A0 GEIOro ¢ PasNIMYHBEIMM TEMHBIMU
NATHBILUKAMHA WM TIOJIOCKAMM.

'PribonoBy MHOrzAa XenarebHO MMETh KPYITHBI fe-
BOH, HO OH OVIET CIHILUKOM TSXKEJIbIM, €CJIU €ro OT-
JINTH U3 CBUHUA WIMA CIUIABOB. ABTOpP WM3TOTABIUBAET
KpynHbie AeBOHBI caeayiomuM obpasoM. Monens, dop-
Ma M BCE APYIHe BCIIOMOTaTelibHbie MaTepPUaIbl TAKHE
XK€, KaK ¥ TpU OTIMBKE HOPMaILHOro AeBoHa. Ha
CTEepXEHb fepen MOMeUeHHEM B (opMy HaueBaioT
aNIOMUHUEBYIO BCTABKY € ITPOCBEPJEHHBIM OTBEPCTH-
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€M, paBHbIM AuaMerpy crepxhs (puc. 50). IIpouecc ot-
JIMBKYM M TIOC/ICAYIOIIME OIEpaliMy HHYEM HE OTaMya-
JOTCH OT BHILICOTIMCAHHBIX. ,

Ionsie nesonwr. DTOT BMA AEBOHOB XOPOHI BO BCEX
cnyyasx. VIX npuMeHsiOT AAS JOBAW KyMX# (M Rpyrux
LEHHBIX MOPOA phi0, pa3spellICHHLIX OIS JIOBAM), & TaK-
KE XCpexa U Ipyrux XUIHUKOB.

JIeBOH MMEET AUTYIO FONOBKY CO CTEPXKHEM (puc,
51, a), Ha XOTOpOM BpaMacTCs MOJOE TENO HNEBOHA C
Kpbinsitikamy. Bo3MoxeH BapuaHT, KOIZa BpallacTcs
cpelHsis 4acTh AEBOHa, a IPy3sl PacHoNaralorcs Ha
crepxHe 1Mo obe cropons or Hee (puc. 51, 6). Ou He-
MHOTO XYK€ IO MIpe.

Packpoii oboux ACBOHOB M MECTa M3ruba NpHBCHE-
HbI Ha puc. 51. Marepuan — Meab WIH JaTYHb TONIIUA-
Hoit 0,4—0,6 mm.

Tlepen nsruGanuemM Npou3BOAST CICEYIOIME OTicpa-
nuu. Jynar sce kpas packpoiiku ¢ BHYTPEHREH CTOpo-
HbI, HE Xaneq npunog, B Ipope3u BCTapusAOT U BuKCH-
PYIOT KDbUIBIHKHK, a 3aTeM HPUNauBaroT.

Packpoiiky usrubaior Tak, uro0sl BCC pebpa To4HO
COBHANAMM, W NPOINAKBAIOT CHAPYXK (MASTIBHUK HE 3a-
ayxeH!), MCONL3YS TOT IPUNION, KOTOPBIH OBlLT Ha-
HECEeH NpM 3anyxusannu Kpaes. Ilaiika Oynet BHyTpeH-
Heii. Kpas AeBoHa 3a9dILAiOT, 3aTeM €ro HuiHdyooT U,
€CNI¥ Hal0, NOJUPYIOT.

Toneie jgeBonn: oQOpPMIZIOT caeayomuM o6pasoM.,
Teno mesoHa MOXeT ObITh NOJMPOBAHHBIM, NOcepeO-
PEHHBIM, HaTYpaTbHOTO LBETa (TYCKIONIONUPOBAHHOE),
OKpallICHHOE B CBETIbiC TOHA (A0 6eNoro) ¢ KpacHBIMU
NATHBIIKAMY. [O0J0BKY OKpamIKMBAOT AIFOMHHUEBOM
Kpackoii Ha TeMHOM WM CBETAOM Jiake, OpoH30BOI
Kpackoii Wiy cBernoii (5o Oeaoro). Inasa Bo Beex ciyya-
six Oonble, OKpalICHHBIE KPAacHOM KpacKoii.

Jins GBICTPLIX BOJ MONBIC AEBOHBI aBTOP YTAXENSET.
Hns 51010 B TEAO NEBOHA 3aMMBAIOT CaMOTBEPACIOINYIO
mnactMmaccy ACT-T. it Toro 9yTodsl OCTaNOCh OTBEP-
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CTHE TIOJ CTEPXKEHb, B TEJO ACBOHA MOMELIAKT IPYTOK
HECKONBKO OONbUIETO NMaMETpa, YEM TOT, KOTOPIH
ObI1 3a7enaH B rosioBKy. CrepXeHb CMa3bIBalOT I'YCTHIM
MbUTHLHBIM PAcTBOPOM U cywat. B ocTaibHOM Takoi ae-
BOH HE OTIMYAICTd OT OOBIYHOIO HOJOI0O JEBOHA.
IIneckue pesoHsl. DTH JIEBOHBI, IOXanyd, Haubo-
Jie€ JIETKM B M3rOTOBJICHUM M XOPOIIM B IKCIUIyaTallUM.
Mmuorum uszsectHbl aeBoHBI JImTBHHIIEBA, Ky3Helo-
Ba 1 apyrux koHctpykropos., Ha mpumepe nesouna Jiur-
BUHLIEBA PaCCMOTPHM IPOIECC €ro M3TOTOBJIEHMA.
3aroraBauBaloT nse OOKOBHHKU (pHC. 52, a), Ha KO-
TOPBLIX 3aKPEIUIAIOT KPBUIBILIKH. DOKOBUHKH OOJIyXKU-
BaIOT MO NEPUMETPY C BHYTPEHHEH CTOPOHBI Ha LIMPU-
Hy 2—3 mm. [loaroraBauMBalOT CBUHIIOBBIE BKJIANBIILIM
M3 JIMCTOBOTO CBMHLA. BCTaBUB OOMH BKJIABII 10 MeC-
TY MEXKOY NByMsA OoxouHKaMu (puc. 52, 6), 3axuMaloT
WX [MCKAMM WM TIOCKOTyGLaMu, a 3aTeM I10 BCemy
NepUMeTpy cransaT ero ¢ 6okopuHkamu. Ilocre 2t1o-
ro TaK »X€ 3aKperuvisioT Apyroit — u neBoH roros. Ocra-
€TCS JIMIIb 3alOJHUTL MPUIIOEM YrnyOneHUsA BO BKJa-
JABIIAX, KyAa BXOAUT 3aMOK KDPBUIBILIEK.
EcrectBenHo, yTOo mpouecc M3rOTOBJACHUS NOLO0-
HbIX [CBOHOB M3 AIIOMUHUS TaKOM Xe, TOJbKO BMECTO
maiky OOKOBMHKHW M BKJIANBIIH CKPEIUISIIOT MaleHb-
KHMM 3aKienKaMy. BKaanbnu B 9TOM Cly4yae U3roTas-
JIUBAIOT W3 TBEpABIX 0a00MUTOB, rapra 4 T. II.
Paccmorpum Temeps MmonubHKanuno nesoHa Jiur-
BHHIIEBa, mnpoussegeHHylo aBTopoM. OHa Kkacaercd
JMLIb KOHCTPYKIIUH, TEXHOJIOTUSI OCTAeTCH IIPEXKHEIA.
Ha puc. 53 npuseneHa packpolixa MoauHUIUPOBaH-
HOTO BapuaHTa IUIOCKOTrO NeBoHA JIMTBMHIEBA, LITPH-
XaMu JaHbl JTUHUH reperuba. M3 prcyHka BUAHO, 4TO
TaKoi JIEBOH clenaTh Jerde, 4em Kaxkoi-i1udo apyroii.
M Hakonen, B NpoLecce COBEPLUICHCTBOBAHUS IUIOC-
KOTO JICBOHA aBTOPOM ObLIM CKOHCTPYMPOBAaHBI /1BA NE-
BOHA, OTIMYAIOIIMECS APYr OT Apyra TOJILKO pacrofo-
KEHUEM KpBUIbILIEK.
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[lepBbiit neBoH (puc. 54) UMeeT nepelHee pacroio-
XeHue Kppuibinek. OHY Tak He3HAYUTEJNIBHLI O BHICO-
T€, YTO HE MEIIAIOT 3aCeKaHMIO XMIIHUKA HAa KPIOYKE.

HsroTosnenune nogodbHOro pona AEBOHOB HE BCTpPe-
yaeT ocoboro. 3arpynHeHust. HeoOXOaIMMO TOJIBKO
UMETh HEeOONBLIOE TMPHUCIOCOOAeHNE g W3TUOaHuA
KPBUIBIIIEK. (OHO MpeACTaBAseT CODON CTANBHYIO IUTac-
TUHKY-1Ua0JIOH, IO KOTOPOMY [€NaloT ONUHAKOBBIH
u3rud oboux xpeuibiiuek. (Ha puc. 54 naHel nBa BapuaH-
TA XPBIIBIIEK. OOHU IIPSAMBIE, APYTUE — M30THYTHIE.)
~ Tlocuenyronas o6pabortka, cnamBaHKe U T. 1. HPOUC-
XOAUT TEM XKe NOPSAAKOM, YTO M A neBoHa JIuTBuH-
Hena.

Bropoit neson (puc. 55) uMeeT KPBUIBIIIKKA C3amu.
DT0 HEMHOTO CHMKAeT e€rc JocTouHcTsal, HO BCe pas-

~HO OH Jy4YlI€ ACBOHOB, MMCIOIIIHX DoJibLIME KDBIABIII-

KM BIEPEIU. _

Hano ormetuts, 4TO Yyroa wu3ruba KpBUILIIIEK
(puc. 55, B) Bceneno 3aBHCHUT OT TOTo, rae Oyaer npu-
MeHATbCA eBoH. Eciu B ObICTpOi BOAE, TO YIOJl H3TH-
0a noskeH OuITh Mopsinka 30—35° (0T NpomONBHON ocH
[IICBOHA), €CNU B CIOKOMHOI BOLE, TO OH MOXET OLITh
yBeJuuyeH 1o 45°.

Typboungu. TypOuHKM 110 CBOEMY IIPUHIMUITY Majio
yeM OTAMYAIOTCS OT AeBOHOB. Ha puc. 56 M300pakeHbl
OCHOBHBIEC TuIbl TypOuHOK. IlocnemHssn («Kosopano»)
ABASETCS KakK ObI NEepexOMHBIM BapMaHIOM OT TYPOMH-
KH K OsniecHe. Bce OHM MPOCTH B M3TOTOBJIEHUH.

ABTOpPOM ObLIM pa3paloTaHbl YTSXKEICHHBIE Bapu-
anTel «Otrepa». IlepBrIil M3 HUX NMPEACTABIAAET COOOM
VIUIMHEHHBIM CBWHLOBBIM IMOArPY30K, Bpallalouipics
BOKPYT CTAIBHOIG CTEPXKHsI, B MPOPE3U KOTOPOTO Bra-
SIHBI KPBUIBIINKY (prc. 57). KpbuiblllKy CieiaHbl U3 na-
TyHu (Mean) toamunon 0,6—0,8 mMm. Tlocne mocraHos-
KM Y4 NpUOadky KOHUBI MX €jerka oTTu0aioT B pa3Hble

! Kpuutsllliky, pacrionoXeHHble €324H, YBEIWUMBAIOT BEPO-
ATHOCTE CXOA4 pPrIGHI,
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cTopoHbl. TakuMm Xe MEeTOAOM nenaioT YTSDKCJICHHBIIH
«XayrcIMHHEp».

IToBepxHocTh BTOpOro «Otrepas (puc. 58, a) — non-
HOCTBIO JIaTyHHas (Mennast). MarotomrneHue ero Hauu-
HAIOT C TOrO, YTO AENal0T AEMEHTAPHEIA mTaMi. B Oy-
KOBOM Opycouke BBIpe3aloT KaHaBKy, B KOTOpYIO HOJI-
XeH CBOOOOHO MOMeEIAThCS OTPE30K METAUIMYECKOTO
npyTKa noaxopsilero puametpa. IlyancoHom sBiseTcs
BTOPO#i NONOOHBINA JAepeBAHHBIN OPYCOK € KaHABKOH
(puc. 58, 0).

OTONCKEHHDBIM NWCTOK JATYHU WU Mez[H (Tomuu-
Hoit 0,3—0,4 MM) 3aKNaNBIBAIOT MEXIAY NMYaHCOHOM M
MaTpulei. YaapoM TsOKEJIOro MOJIOTKA BRIOMBAIOT MHeEp-
BYIO TTOJIOBMHKY Oyayiero «OTtrepa». BTopyio mojioBUH-

Ky OCHaloT TaK XKE€. ITonoBuHKHU MOXHO CHEIATh X1 METO-

IOM BBIJABIMBAHMSA, IIPUBEICHHBIM BBHILIE.

BHYTpEeHHME MOBEPXHOCTH TMOJOBHHOK 3aTY>KHBAIOT
u crnausaioT. [loayyeHHyo TakuMm oOpa3oM 3aroTOBKY
CTaBAT BepTHKaIbHO. HIDKHIO 4YacTe 3akeusaior Oy-
Maro¥, npuMeHss cwinkatHeli kneit. ITo menTpy yecra-
HABIMBAIOT METAUTMYECKHI CTEPXKEHB, CMAa3aHHBIA
MBITBHEIM pacTBOpoM ¢ rpadurosoii neuesio. B orep-
CTHE 3arOTOBKM 3IMBAIOT PACIUVIABJICHHBIM CBHHEL.
MoXHO HCIIONBE30BaTh CaMOTBEPACIOUIYIO 3yOONpOTE3-
Hy10 wractMmaccey (s obnerdyeHHoro «Orrepar). Ilocne
3aCTHIBAHMS HATOJMHMTENSI CTEpXeHb BEIOMBAIOT. 3aro-
TOBKY 00pe3aioT 1o ¢opmMe.

lonosroit yactu «Otrepa» npunanT obTexaemyio
dopmy, mwmdyior u nonupyior. Ecan Hanmo, «Otrep»
Kpacdr, cepebpsar, IacCUBUPYIOT U T. II

HMHTepecHB 10 KOHCTPYKIIMM IBOWHBIE YTSDKENCH-
Hble «OtTepbr» (puc. 59, a). KpbuIbiky y HUX OTOTHY-
THI TaK, YTO 3JIEMEHTH! BpalllalOTCH B Pa3HbIE CTODOHHI.
IMpu 3TOoM MOXHO O6XOZUTECS 0€3 AHTHMKHMHKEpa H
Jlecka He OyAeT IepeKpyqIMBaThCS.

I[MTopobHbIM 00pa3oM [OenalT HMHOIAA M JCBOHBI
(puc. 59, 6).
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HMzroroBnenne 3MeifKOBBIX OJeceH

3MeiikoBrie GJECHBI TOSBIUIACHL BIIEpBHIE 3a pyde-
koM. Heckoneko ner Hasan aBTOpy ObLIM MOAapeHbI
IBe 3apybexHbic 3MclikoBrle OnecHbl. HabmoneHus m
pe3yabTaThl MOKa3alM, YTO YIOBMCTOCTb TakMX OneceH
BBILIIE, YeM y OOBIYHBIX GaeceH. BTO 0COGCHHO KacaeT-
CA YXC OCBOCHHBIX BOJIOCMOB, IZie pBIOA «3HAKOMa» €
pasnuIHBIMU OJICCHAMM M HPYTHMU UCKYCCTBEHHBIMU
NpUMaHKaMi M BEET ce0s OCTOPOXHO.

PaccMoTpuM ofiHY M3 3MeHKOBBIX OineceH (puc. 60),
BTOpas OnecHa HE3HAYUTENBHO (B OCHOBHOM pazmepa-
MU) OTIMYAEETCS OT NEPBOM.

biecHa oTHiTaMIOBaHAa U3 JATYHU TOJIUMHON OKOJIO
I MmM. Bepx OnecHBI HOKPHIT cepeOpOM M TYyCKJIO TIONH-
poBaH. MimeeTcsa pucyHOK xabepHOI KPHIIKYU ¥ BCTaB-
JIEH KPAaCHBIH INIacTMAcCOBHIM IN1a3. BHyrpeHHss no-
BEPXHOCTh OTHOJIMpOBaHA 0€3 KaKOro-aubo MOKpeITHS,
npuuyeM OnecHa MacCHUBMPOBAaHA M 34 CYET 3TOr0 OHA
MOYTH He TyckKHeeT. Hebombinoid xunb (ctabunuzarop)
npunasH K OaecHe menapio. Merann v TonuMHa KU
TAKHE Xe€, KaK U y camoil OnecHBHI.

[Ipu npoBonke Takoii ONecHBI €€ «UIpa» OTIMYACT-
Csl PHICKAHBEM, B OCHOBHOM B TOPM30HTaNBHOM IJIOC-
KOCTH, YTO OYCHb XOPOLIO UMUTUPYET NBUXCHUE poiG-
KM, CKPBIBAKOILUEICS OT XMIIHHKA.

ABTOpPOM ObIJIM HE TOJIBKO MCHOBITAHBI HA NMPAaKTHKE
3MEMKOBBIC 3apy0exHbie OJecHbI, HO TaKXKe CKOHCTDY-
HPOBaHBI M UCIIBITAHBI TOA00HBIE OiecHbl. Bee oHK oT-
JIMYAIOTCSI XOpOIUeil «Urpoit» ¥ yIOBUCTOCTHIO.

Ha puc. 61 usobpaxeHa 3aMeiikoBas OfieCHA C Y-
HEHHBIM KWIEM M KpEIUIEHHMEM KpIoYyKa Henocpea-
CTBEHHO K KWIIO. becHy nenaioT U3 MEAy HIM JaTyHU
tonuuHoi 0,8—1 MM, Jyyuie METONOM BHIOMBAHMUSL
Kunb w3roraBnmBaor U3 Toro Xe MeTaiia ¥ MpUNaK-
BalOT K OnecHe. biecHy nono6GHOro TUra, Tak Xe Kax u
ApYrue 3MEHKOBble OJIECHBI, OEJAIOT C JBYXLIBETHBIM
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NOKPLITUEM. BHELIHIOW MOBEPXHOCTH MOMMPYIOT U Ce-
pebpsiT, BHYTPEHHIOKO ITOBEPXHOCTL U KUb TOJBKO I10-
aupyioT. Hemioxo uMmeTs IBe-TpU 3MEWKOBLIE OIECHBI
NOJIHOCTbIO HATypaibHOro IiBeTa. BO Beex caydasax
OJiecHbl 1TACCUBUPYIOT.

JlexopaTuBHAsA OTAEsIKA OJjieceH 3aKIIO4YaeTcs B Ha-
HECEHWHN PHCYHKA KabCpHON KpHIUKUA MEXaHHYCCKHUM
Wik XMMHU4YeckuM nyteM. Ha HekoTOopbix OaecHax gesa-
IOT PUCYHOK 4Yewryd. ['71a3 pucyroT MaciIsiHOM KpacKown
(6es10¢ MATHO C KPACHOM TOYKOM nocepennne). B Heko-
TOPLIX Cly4asx NENAaloT IIPO3payHblil IUIACTMACCOBBLIN
rnas, BCTARJEHHBIA B CKRO3HOE CBEPJIEHOE OTBEPCTHE.

Jng Toro 4roGhml XPIOYOK MPM IPCBOAKE HE CTydan
0 GriecHy, OTITyTHBAasl puiby, ero KpemAar Ha creuyaib-
HOM TPWIMBE C IIOMONIBIO KyCOYKa HUIINEIBHOM TPY-
oouxu. IIpm xBaTke pHIOBI TPpyOOUKA COCKANBL3LIBAET C
IpUnYBa, OCBOOOXKNASA KPIOYOK. HYToObI HE BHIMINBATH
CHELUAIBHO TIPWIKB, €r0 MOXHO CHejlaTh, INPUITasB B
XBOCTOBOM 4acTu OJIECHEL OTPE30K IPOBOJIOKM TOJIIM-
ot 1,2—1,6 mMm.

BriecHa ¢ XMBOW «urpoit» nokasaHa Ha puc. 62. Ona
XapakTepHa TEM, 4TO y Hee OoJiee BBITSHYTHIH Iepe-
IHU Kpail m rpymeruaHas ¢dopma. Martepuan, nsro-
TOBJICHUE ¥ OTAEJIKA TAaKHE XK€, KaK U VY IIPEeAbIayLIeH
GyieCHBI.

3melixonble OnecHbl TpeOyioT OIPeAeACHHON pery-
muposKy. OHa 3aKII0YaCTCA B M3MEHEHWH PACCTOSHUSA
OT MeCTa KpeIieHUsi I[OBOJKA OO0 IEPeIHEro Kpas
OnecHBl. DTUM MOXHO J0GUTBECS pPasHOOOpasHOM
«UIpbl» NpPH PA3JIMYHBIX TEMIax IPOBOAKHU B DBICTPBIX
1 TuxuX Boxax. OBBIYHO 3TOT BOIPOC PEILACTCS 3a CYET
CO30aHMs PsJia OTBEPCTUI B Havyane Kwist (puc. 61, 62).
[MoMenian 3aBOOHOE KOJBIO B TO Wil MHOE OTBEPCTHE,
epeHACTPAUBAIOT GIEeCHY Ha APYrod TEMIT «UIPBI».

B HEKOTOpHIX CIyyasx IpU HavyalbHBIX 3Tanax pery-
JIADOBKM TPUXOIUTCH Cpe3aTh WA COWIMBATL Hepe-
AHU Kpait Gnecusl. Vigorna 6s1BacT 1OCTATOYHO HaBe-
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cuTh Ha GrnecHy Oonee MIOTHBIA WIA JUIMHHBL XBOC-
. THK M3 HUTOK (II€pbeB), MacKupyomwii xpioyok. [pu
JIOBJIE HA MEJIKOBONBE K TOMY XK€ COKpAIaoT PaccTos-
HHE MEXIy rpysoM u OGiecHoit. I'py3 ycramasiausaior
boJsiee TSKEJBIA.

3MmelikoBeie GnecHBl 0hOPMISIIOT M B He3aLeIvise-
‘MoM BapuaHTe. Ha puc. 63 naHs! nBa BapmaHTa Takux
onecen. Ha puc. 63, a mzobpaxkena GiuecHa, kotopas He
TpebyeT ocoboro onucaHus, BCe SCHO Y3 PHCYHKA.
MOXHO TOJNEKO OTMETUTH, YTO BO3MOXKHO Y HENoj-
BIDKHOE KpErieHWe Kpioyka Ha KuJe,

Bropoii Bapuant odopmieHus (puc. 63, 6) mmeer
cIeayomue 0cobeHHOCTH. Kpioyox (IBYXITOAnEBHBIMN,
KYIUIEHHBIM B MarasmHe) BO <«B3BCIESHHOM» COCTOS-
HHU VACPKHUBAETCA HA KMJIE B KpAaiHEM IOJOXEHUU
33 CYET CXUMAHHA €ro KyCOYKOM pPE3HHOBON HUII-
IEJAbHOU TpyOOUKM, NMOMEIHEHHOW Ha 1eBbe KPIOYKa.
Kproyok cTaBaT yepes paspes B Kuiie, KOTOPHLt TOTOM
3aMmanBaIoT.

Ilpn xBaTke pBIGOIT GIECHBI KPIOYOK CMELIAETCs,
BOH3a€TCA B NacTh PHIOLI M NEPEXOAUT B JPYIOE Kpaii-
Hee noJjioxeHue (IaHo Ha puc. 63, 6 wrpuxamu).

Heckonbko c10B 006 yIsXeneHUH 3MEeHKOBBIX Ojie-
ceH. OHO BO3MOXKHO IpU UCTIONB30BAHUM MX B OBICTPHIX
Bonax. Ha puc: 60, 61 monrpy3ku — 3aLUTPUXOBAHEL.

3MeHKOBbIe OJieCHBI, KaK ¥ MHOTHE IPYIHE, C YC-
IEXOM J€JIal0T U3 allOMMHMS K ero cruiasoB. OnuH u3
BapUaHTOB aJIIOMHUHMEBON 3MEUKOBOM 0J1€CHBI MOKa3aH
Ha puc. 64, a. BeIcTymer KW/isl 3aBOOATCS B NPOPE3H,
IIPOMMWIEHHEBIE B Tene OnecHbl. Brictynaiomiye KOHIIBI
passomAr IuiockorybliaMm TakK, Kak 2TO NOKA3aHO HAa
puc. 64, a. VIx MOXHO U PaCKJIEIIATh.

BoaMmoxeH BapuanT KperuieBusa KWl Ha 3aKJIeNKax.
B stoMm caywae dopma kuns momskna GHITH TAKOM, KAk
9TO MoKa3aHo Ha puc. 64, 6.

AIOMUHHIEBBIE 3MEHKOBBIC ONECHBI TAKKE YTSXKe-
J10T. Iloarpysku B 3ToM Cllyuse CTAaBAT HA 3aKiIenKax,
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V3roToBiieHne MAJOHIyMAMMX OjeceH

JInuTenbHbie HAOMIONEHMS aBTOpa 3a TOBENEHMEM
pHI6 anu cueaylomue pe3ybTarhl. B 0CBOCHHBIX (cymo-
XOHBIX) BojgoeMax pbiba, B TOM YKCIE W XMILIHAHA, «HE
yBaxaeT» OJeCHBI, M3Jalomye MpHU ABAXKCHUM B BOAC
METAIMYECKUH 3BYK, YEM>TO HAlIOMWHAOLIMIA 1IyM
BpallicHusl BUHTOB Karepa, MOTOPHBIX JIONOK 4 T. IL
BOABIIMHCTBO BpAILAOLIMXC METAUIMYecKux OneceH
M3NaeT MMEHHO TaKWe 3BYKHM, OTIYrupas poiby.

Kax wu36aBUTBCS OT 3TOre Hemocrtatka? ABTODOM
GeUTM pa3paboTaHbl BpalIAIOUIMECs ONecHbl C ILIACT-
MACCOBBIMM NONIIMIIHUKAMMK, B pE3yjabTaTe 4ero Io-
ABWICK LIEABL psia GaeceH 0€3 METAIMYSCKOTO LyMa.

Ileppast OnecHa, CKOHCTPYMpOBaHHAasA aBTOPOM,
HMeia CBOeoOpa3HbliA HOMMITHUK (pHUc. 65). K HocuKy
JIENECTKA MPHIIAMBAIOT B ABYX MECTaX MU30THYTYIO ILIac-
TUHKY. OTBepcTya B Teje JienecTka M B JUIACTUHKE
npo6UBaOT NPOGOMHMKOM TaK, 4YTOOBI pBaHbIE Kpasd
OTBEpCTHs OBUIM HATPaBi€Hbi B Pa3HbIE CTOPOHHL.

Kycouex illecTuKa 3uMHEH YAOYKH, CACTAHHOIC M3
aKpWaTa, BCTaBIAIOT B OTBEPCTHE Tak, 4YTOOR OH
BHIMIAALIBAK ¢ 0beux cropoH Ha 4—5 MM. KoHusi ax-
PHJIATOBOrO BKJIAAbILIA «PACKICHBIBAIOT» FOPAYMM Me-
TajnugeckuM npeamerom. HoammnHuK roTos.

OtBepcTye I OCH JENaloT Clerka KOHYyCcO000pa3-
HBIM JUIS TOTO, YTOGHI MPH BpAaIlEeHWM Jenectok bnec-
HBl MOT NPHOMICKAThCA WK YHAlsThes OT rpysa. Ko-
HYCHOCTb OTBEPCTHIA [eNaloT Clerka pa3orpeToil npo-
BOJIOKOM. -

HanpHeliee ofbsicHeHHE He Tpebyercs, TaK Kak
BCE XOpOIIO BHUAHO M3 puc. 65.

Y MOJBIX IEBOHOB (puc. 66) MOJIIUIIHMUKA JCHAIOT
obszarensHo. IlpryueM B 3TOM Cly4ac KpoMe HaMa3hiba-
HUs aKpWiara TOpAYMM METaUIMYEeCKUM TPEAMETOM
OPUMEHSIOT CaMOTBEPACIOLINE FUIACTMACCHI ACT-T
CTUPOKPWI, NPOTAKPWI K JIp.
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Xopouine pe3ynbTathl JaeT NPUMEHCHHE IUIACTMAc-
COBBIX NONIMMITHMKOB Ha TaKOW pacHpoCTPAHEHHOI
Bpawaiomeiicst 6aeche, kax «bBaiikan». IMopnmnuuku
AenaloT METOIOM HaMa3BIBAHMS aKpwWiaTa Ha PBaHOE
OTBEPCTHE, CHeNaHHOEe npoboitHukoM (puc. 67). Oteep-
CTHA B IUIACTMACCE MOJ CTEPXKEHb-OCH JAENAIOT CJIerka
KOHYcOOOpa3HBIMH, 4TOOBI AEMCCTOK B OOHOM Kpaii-
HEM TIOJIOXKCHUM HE Kacajcs CTepXHA (WIM Ipysa,
ecny OJeCHa YTSDKENIEHHAs), 4 B APYIOM — HE OTXOMMI
CWIBHO OT HETO.

ITonoGurIM Xe 06pa3oM HAeNaloT M APYTUE Bpalaio-
mpecst GiecHbl, HanpuMep GECHY, HA3BaHHYIO aBTO-
pom «OKyHeBas rpaHeHKa» (puc. 68), ¢ xopomeil «ur-
poO¥i», KOTOPYIO aBTOP CYUTAET ONHON M3 JIYYLINX.

Yurarenio MOHSATHO, YTO HEPe] HUM OTKPBIBAIOTCS
HEOTPaHWYCHHBIC BO3MOXHOCTU IJISI KOHCTPYHMpPOBa-
HUA OneceH C UCMONb30BaHMEM IUIACTMACCOBRIX IO~
HIMTTHHUKOB,

MaroTonenne Giaecen ans GBICTPHIX pek

BnecHsl pna GHICTPBIX DeK, KaK MpaBWio, NpPEi-
CTaBJIAIOT CODOM TSKEJIbIe, OTIJIMTHIE U3 CBUHIIOBHIX
CIUIABOB KOHCTPYKLIMHU, UMEIOMKNE Majoe 1060BOE CO-
npotusncHue. Haubonee pacnpocTpaHeHbl y HAC TaKHeE
GnecHnl, kak «Tpexrpanka» m «Csupka» («IDracTun-
Ka»). BnecHsI 3T caMOZIE/NBHbIE, TaK KaK B MIPOAAKE HX
HeT,

Jlutyio «Tpexrpanky» AenaoT OOHIYHO B JEPEBSH-
Ho# (dopme, npencrapnsionicit coboit yrnybieHne on-
peaeneHnon KoHpurypauuu (puc. 69). ipesecuny 6epyr
OykoByro wiu my6osyio.

PacrinaBieHHbii CBUHIOBBI CIUIAB 32IMBAIOT B
topmy. Ha eme He OCTHIBIIMIA META/UT HAKAAABIBAIOT M
OPHXMMAIOT AIIOMMHMEBYIO IDIacTuHy. Msnumiku Me-
Talia BRINABIMBAIOTCS YEpe3 CHEIUAIbHBIE KaHABKH.
Takas onepanus neobxommma mwis TOTO, YTOGHI BepX-
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