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Lleab padoTbl — 3HAKOMCTBO C TEOPETUYECKMMU OCHOBAMU Hape-
3aHUsl IBOJILBEHTHbIX 3yO4aTbIX KOJEC METOJAOM OOKAaTKW, H3ydeHHEe
reOMETPUUYECKUX MAapaMeTPOB KOJIEC, HApe3aHHbIX Oe3 CMELLEHUs U CO
CMELLIECHUEM.

MeToabl o0pazoBaHus 3y0beB

Onnum n3 Haubosiee CIOXKHBIX TEXHOJIOTHYECKHUX MPOLECCOB MpHU
U3rOTOBJIEHUM 3yOHaThIX KOJIEC SIBAAETCS WX HapesaHue W MOCIeayro-
masi MmexaHuueckas o0Opaborka. [lis Hape3aHusi UCTOJb3YHTCS CHELM-
aJlbHble CTAHKU U UHCTPYMEHTHI.

PaznuyaroT aBa OCHOBHBIX criocoba HapesaHus 3y04aThbiX KOJIEC:
KOMUpOBaHUE U 00KaTbIBaAHUE.

Cnocob rkonuposanus 3aKIOYaeTCs B NPOPE3aHUM BMNATUH MEXIY
3yObsSIMM AMCKOBBIMM WM nNaibleBbiMU (pezamu (puc. 1, a, 60),
npouib peKyLIMX KPOMOK KOTOPBIX AOJIKEH COBMaaaTh ¢ npoduiiem
BriaauH. [I1a Hape3aHus KoJieC C pa3HbIM HYKUCIOM 3yObeB HEOOXOAUMbI
pazHbie ()pe3bl, TAK KaK ¢ U3MEHEHUEM 4YKciia 3yObeB KOJieca MEHAETCA
1 (popMa BHAJAMHBI.

P I Konuesas
| Jnckosas thpesa »
(hpesa N7 i
%%
a 4]

Puc. 1. Hape3anue 3y0beB METOA0M KOITUPOBAHHUsI

K crnocoby konupoBaHuUs MOMKHO OTHECTH 00Opa3oBaHUE 3yObEB
KOJIEC MPOTATMBAHUEM, XOJOAHONW WM ropsyYei LUTAMMOBKOMN, a TakKe
MPeCCOBAHUEM U JIMTHEM MOJ1 IaBJICHUEM.

Haubonee npon3BOAUTENbHBIM U TOYHBIM ABISETCS CNOCOO 0OKaA-
mbiBaHus, NP KOTOPOM Hape3aHHWe MPOU3BOAUTCA WHCTPYMEHTOM B
BuAEe 3yOuaToii peiiku (rpedeHku) (puc. 2, a), LWIECTepHU 1070sKa
(puc. 2, 6), yepBauHoii (pe3bl (puc. 2, ) Ha 3ybocTporanbHbIX, 3y00-
NOJOEKHBIX U 3yO0(pe3epHbIX CTAHKAX COOTBETCTBEHHO.



I"pebenka

i

Puc. 2. Hapesanue 3y0Obes MeToaom 00KaTKH

B npouecce HapesaHus 3ar0TOBKA U MHCTPYMEHT [ABUKYTCA APYT
OTHOCUTENLHO ApYyTa TAK, Kak Oy ATO MPOMCXOIUT UX 3areryeHue. Uu-
CTPYMEHTY COOOLIACTCS JNOTOJHUTENIBHOE JIBMIKEHHE, 00ecreurnBaro-
Lee pe3aHue.

[Tpu Hapesanun 3y0uaToil peiikoii 3aroToBKa Kojeca Bpalaercs
BOKPYT CBOEH OCH M MEPEMELLAETCS BAOJIb PENKU, a peiKa COBEpILAeT
BO3BPATHO-ITOCTYIATEJIbHOE JABHIKEHWE PE3aHNs BJ0JIb OCH 3arOTOBKH.

[TpeumyiecTBOM 3y0UaToi peiikn Kak MHCTPYMEHTA ABJISETCA ¢
MPAMOJIMHEHHBIA pexKy WKl npoQuie, 4To 00ecreynBaeT TOUHOCTb W3-
FOTOBJIEHUA HHCTPYMEHTA U KOJIEC.

3y0uaToil peiikoil Hapes3aroT npAMOo3yOble U KOCO3yObl€ LIAIMH/-
pruyecKue Kojeca ¢ BHEUIHUM PACMONOKEeHHEM 3YObeB U OObIIAM MO-
ayneM sauernieHusd. Jlna Hape3aHus KOJeC ¢ BHEUITHMMU 3yObsIMH MC-
MnoJIb3yI0T Takxke (ppesbl U 10a0siku. Koneca ¢ BHYTpEeHHUMU 3y ObsiMU
0OBIYHO HAPE3AKT C MOMOLIBIO J0JIOAKOB.

[IpenmyiecTBO METOJA OOKATHIBAHUS — BO3MOYXKHOCTH Hape3aHus
OJHUM M TEM K& WHCTPYMEHTOM 3yOUaTbIX KOJEC C Pa3HbIM UUCIOM
3yOBeB.



JIBOJILBEHTA OKPYRHOCTH

B coBpeMEHHOM MAIMMHOCTPOSHHH HAWOOTBINEE PAcIIPOCTPAHEHHE
MOJYUMIN 3yOuareie KoJjeca, poduiu 3yObCB KOTOPBIX OUCPUYCHBI MO
3BOJILBEHTEC OKPY KHOCTH.

D60nb6eHmoti OKPYKHOCTH HA3BIBAIOT TPACKTOPHIO TOUKH MPOU3-
600a1yell TIPSIMON  N-1, TICPCKATHI-
BaroIIEHCs 0€3 CKOMBKEHUSI TI0 3TOH
okpyzcHOCTH (puc. 3). B Teopum 3a-
LETUICHUS OKPY’KHOCTh, 3BOJIbBEH-
TOH KOTOpO#l ABIACTCA MPOPUIb
3vHa, HAZBIBACTCSI OCHOGHOI OKDYVIHC-
HOCMbIO C AUAMETPOM dp,.

OcHOBHBIE CBOWMCTBA 3BOJb-
BCHTBI:

—DBO/JBBCHTA HC HMMCCT TOUYCK
BHYTPH OCHOBHOH OKPYKHOCTH; Puc. 3. 3BoibBeHTA OKPY/KHOCTH

—HOpMaidb K JI00OH TOUKE
3BOJILBCHTBI HAMNPAB/ICHA MO KACATEIbHOM K OCHOBHOM OKPY’KHOCTH,

— LICHTPBI KPUBU3HBL 3BOIbBCHTHI JIC2KAT B TOUKAX KAacaHUA HOpMa-
au (OPOU3BOASIICH TPSIMOI) C OCHOBHOM OKPY’KHOCTBIO, P — paouyc
KPUGI3Hbl SBOIBBEHTHI B TOUKE S, p = AS.

KoopaunaTer mr000H TOYKH 3BOJBBEHTHI OMPEACTIIOTCS 360716~
senmuvim yenom O m paouycom-eexmopom seoaveenmoi R (R = OS B
TOUKE ).

VY paBHCHMS 3BOJIBBCHTHI B MOJISIPHBIX KOOP,JUHATAX:
e ()
cosa
rac 0 — yron MeKay HaYadbHBIM U TCKYUIUM PaIUyCaMH 3BOJIbBCHTHI;
0 — yeoa npoghuas — YTroil MEKIY KAcaTeTbHOHM K SBOIBBEHTE M PAINy-
COM-BEKTOPOM 3BOJIBBCHTHI,

[Ipu yBenwueHHH auamMeTpa d, OCHOBHOHM OKPY)KHOCTH Paguyc
KPHUBH3HBI IBOJIBBCHTHI P BO3PACTACT, TAK KaKk W3 TpeyroapHuka A AOP

O=tga—a u R=

; d
AS = p=-—tga, a B ipeaene mpu d, —> 0 IBOIBBEHTA CTAHOBHUTCS
2

IPSIMOM. DTO CBOMCTBO HCIIONB30BAHO MPH MOCTPOSHUH CIMAHOUPMHOLO



UCXOOHO20 KOHMYpd, KOTOPHIM TIOJOKEH B OCHOBY CTaHAAPTH3ALIMH
3yOuaThIX KOJICC BOIbBCHTHOIO 3ALICTICHHS,

OcHOBHBIE pa3Mepbl 3y0UaTbIX KOJI€C

3yOuaTroe Komeco — JAeTamk C 3aMKHYVTOH CHCTEMOH 3vObeB
(puc. 4). Kaxnapiii 3y0 O4YCPUCH CHUMMCTPHUYHO PACTIONQKCHHBIMH
3BOJIbBEHTHBIMH TIPOPIISIME, OEPYIMUMHU HAYATIO HA OCHOGHOU OKPYHC-
HOCIMU JTUAMETPOM b,

Puc. 4. Pasmepsl 3y0uaToro xomieca

Henumenvnas OKPYKHOCTh TUAMCTPOM d ACTUT 3VO HA 20106KY 3V-

Oa BBICOTOM /1, B HOMCKY 3yDa BBICOTOM /iy U TIEPECEKACT 3BOTBBEHTHBIH
npoduas B Touke, rae yroa npopumnst a = 20. CornacHo ypasaeHmoO (1)
d, /2

cosq = , H II0 MEPE VAQICHHSA OT OCHOBHOH OKpPY)KHOCTH, TAC

cosal :iz 1, yrox mpodwuis o pacTeT OT HYIS 0 HAHOONBIIETO 3HA-
g

YCHHSI HA OKPYACHOCHIU 8CPULLH.

HuameTpsl oxpysiciocmeii eeputiin d, 1t 6nadun dy 3yObEB CBS3aHBI
COOTHOIIEHUAMH:

d,=d+2h,; dr=d-2h

BricoTa HOKKY /7y GONBIIE BHICOTHI FOJOBKY /1,, TAK KAK MCIKAY OK-
PVIKHOCTBIO BEPIIHH 3yOBEB OJHOTO KONECA M OKPYKHOCTBIO BIIAJWH
COMPSHKCHHOTO KOJieCa CYINCCTBYCT padudibHbiil 3asop. O0mas esicoma
3yv6a h =h, + hy.



PaccTosiune Mexxay OZHOUMCHHBIMU CTOPOHAMU JIBYX COCCIHHX
3yOBEB, M3MEPEHHOE TIO JCTMUTENBHOW OKPY/KHOCTH, HA3BIBACTCH OK-
pyucioid uiacom p. Paznnuaror Takike mard 1o OCHOBHOM f), U APVTHUM
OKPYKHOCTM.,

Torguna 3yoa s W iwmupuna enadurs ¢ (eM. pac. 4) CBA3aHBI COOT-
HOUICHHCM

ste=p.

M3 onpenedenns mara cnemyer, UTO ANHHA JCTATETBHOH OKPVIK-

HOCTH 23y0UaTOro Koneca zp = md, , TAC z — uncao 3yobce. Jluavierp ac-

JIUTCIBHOH OKPYKHOCTH o = £z
T

BenuuuHa, B @ pas MCHbLIAS OKPY3KHOIQ LUATA, HA3BIBACTCH MOOY-
e sayenaeHus m=p/n, Toraad=m  z.

Moay b SABISCTCH OCHOBHOM XapaKTCPUCTUKOH pasMCpoB 3vObeB.
3vO4aThIC KOICCA, HAXOASIIMCCS B 3AUCINICHUM, JOMKHBL UMCTh OAMHA-
KOBBIH MOIVIE.

Jlst oGccncucHMsl B3aMMO3AMCHSICMOCTH 3yOUaThIX KOJICC M VHH-
(bukauuy 3y00PC3HOTO MHCTPYMCHTA 3HAUCHUS MOAYJICH PCriaMCHTH-
poBansl cTanaapToM ['OCT 9563-80 (Tabanma).

1-# psia 1. 1.25:0 150 20 2.5 3. 4. 5 6. & 10: 12. 16; 20: 25; 32
40: 50; 60; 80; 100
-1 paa 1125, 1,375, 1,75: 2.25. 275, 3.5 4,5: 5.5. 7. 9, 11, 14:
18:22: 28; 36; 45...

CTanaapTHBIN MOY/Ib OMPCAC.BICTCS 1O OCAUMCTBION OKPYICIIOCHIIL,
IBOJBBEHTHOE 3ALCTIICHHE

Cx¢Ma 3BOMBBCHTHOTO 3AUCIUICHUS 3VOUATBIX KOICC, BpalLaio-
WUXCH BOKPYT oceil () 1 (O € 4aCTOTaMM #1; U 4>, TIOKA3aHA HA pUC. 3,
TIe 2), Z; — YAcHa 3y0bpeB WECTEPHN U KoTeca; h, — ITHPHHA Ko:Teca (pa-
dwl +dw3 .

> :
d,1. dy; — AMAMCTPBl HAUAIbHBIX OKPVKHOCTCH WICCTCPHH M KO.ICCA.

Oouas naMHa 3vDa). @, — Mexcocesoe paccmoanue, d,, =

Hauaasnviyvy Ha3bIBAKOTCH OKPYKHOCTHU, O KOTOPBIM 3y0UaTBIC KO.1CCA



NCPCKAThIBAKOTCA APYT OTHOCUTCIBHO Apyra 0¢3 ckoawbxkeHus. [lonoc
s3ayenieHus PP — Touka KaCaHUS HAYATbHBIX OKPYKHOCTEH.

O61mmas HoOpMaTk #-77 K 3BOIIbBEHTHBIM TTPOMHIIM B TOUKE HX KOH-
TAKTA SIBJISICTCS OOLICH KACATC/bHOM K OCHOBHBIM OKPYIKHOCTSIM M Ha-
3BIBACTCS Junueti 3ayennenus. Ilpn BpamcHUU KOJCC TOUKA KaCaAHUs
3BOJIBBCHT MEPEMEIIACTCs MO JTUHMM 3aucricHus. Otpe3ok AB nuHuM
3ALETUIEHNs], OTPAHHUEHHBIH OKPYKHOCTSIMH BEPLIUH 3VOBEB MIECTEPHU
U KOJeca, HA3BIBACTCS QKMUGHOU JUHUEl 3ayenieHus. ITOT OTPE30K
OTPCACTSICT HAYAIO BXO/1A Maphl 3yObCB B 3aLICIIJICHUC U BBIXOJA U3 HC-
ro. Hurae BHe oTpeska AB kacanust 3BONBBCHTHBIX NPOoduicii ObiTh HE
MOJKET, T.€. DBOJbBEHTHI BHC AB HE NMEIOT 0OLICH HOPMAJIH.

Puc. 5. DBOIBBCHTHOE 3aLCIIICHUE

Yron o, MEKAY JUHUCH 3aLCIICHUS U HOPMAIbIO K MCIKOCCBOI
maaun 0,0, (001meit KacaTeTbHOH K HAYATbHBIM OKPYKHOCTSIM) Ha3bl-
BacTCA yerom sayenienusd. YTON 3aUCTIICHUS 0,, YUCICHHO PAaBCH YTy
npouas o B TOUKAX 3BOABBCHTHBIX NPOMUICH, PACHOIOKCHHBIX HA
COOTBETCTBYIOMMX HAYATBHBIX OKPYKHOCTSIX.



Hcxoanblii KOHTYP

Jlis cokpainieHusi HOMEHKJIATYPbl PEKYLIEr0 MHCTPYMEHTA CTaH-
JAPT YCTAHABIMBAET HOPMATUBHBINA PsiJi MOAYJIEH W ONpENEICHHbIE CO-
OTHOLICHUS MEXKAY pa3MepaMu 3JIEMEHTOB 3y0a. DTU COOTHOILEHUS A5
3y0uaTelX KOJIEC ONPEIEIIOTCS MapamMeTpaMi HOPMalbHOIO CEYEeHMs
UCXOIHOU PEHKU — uCcxo0H020 konmypa (puc. 6).

Puc. 6. Mcxonubiit KOHTYP

Jlna peiiku, Kak 3y04aroro koaeca ¢ OECKOHEUHBIM PaguycoM Oc-
HOBHOM OKPYKHOCTH, 3BOJILBEHTHBINA mpoduib 3yda mpeacraBisier co-
00l npsAMy10, 00Pa3YIOLLY 0 YTOJI O ¢ NEPIEHANKYJISIPOM KO BCEM Xapak-
TEPHBIM [1aPAUIEIbHBIM IIPSIMBIM.

[Ipsmasi, npoxoasiuas nocepeanHe oduiei BbICOTHI 3y0a, Ha3bIBa-
€TCsl cpeoneil (Oeaumenvhoil) npsamoil, Ha Hel ToiumHa 3yda paBHa
wupuHe Bnaauubl. [ar peiiku p nocTosiHeH Mo BbICOTE 3yObEB.

[TapameTpsl ucxooHoeo konmypa:

— BBICOTA I'OJIOBKH 3y0a /1 = h; m,

% *
— BbICOTA HOKKHM 3y0a hy=h,+c=(h, +c¢)m,

— BbicoTa 3yb6a h = hy+ h, ,
— ToJMHa 3yba s =p/ 2,
— IIMPUHA BNAJAUHBI € = p / 2,
— pagualibHbIN 3a30p ¢ = ¢ m,
rae cornacHo 'OCT 13755-81:
— K03 pULUEHT BBICOTHI FOJIOBKU 3y0a h, =1,
— k03 pUIHMEHT pagHaTbHOro 3a30pa ¢ = 0,25,
— yron npoduns o = 20°,
— paaunyc 3akpyraenus py= 0,38 m.



3ybuarbie Koseca co cMeleHueEM

[Tpu HapesaHum 3yObeB BO3MOKHBI TPH BAPHUAHTA TOIOMKESHUS Peid-
KH ¥ 3arOTOBKH KOJICCa!

1) cpeansas (aenurenvHas) mpsavag (—C pelikM KacaeTcs JeTH-
TEJIbHOM OKPYKHOCTH KoJsieca (puc. 7, a) — HyleBasi yCTaHOBKA.

2) npsamasi C—C peiiky OTOMBUHYTA OT JACTUTCIBHON OKPYKHOCTU
Koneca (puc. 7, 6) — MONOKUTEIbHASA VCTAHOBKA;

3) npamasg C—C' peiiku nepecekaeT ASIUTEIbHYIO OKPYKHOCTh KO-
neca (puc. 7, 6) — OTpULIATEIBHAS YCTAHOBKA.

a + -

a O 8
Puc. 7. Tlonoxennue pelikH OTHOCUTEIBHO KOJIECa

PaccTodnue Mexay ACIUTCIBHON NPAMON U ACTUTEIBHOU OKPYIK-
HOCTBIO HA3BIBAIOT CMEU{CHUECM UHCMPYMEHMA W BBIPAXKAIOT B BUIE
NPOU3BCACHHUSI MOIY IS M Ha KO3(hhuyuenm cmeujenus x. Ipu Hy 1eBoi
yCTaHOBKE MHCTpyMeHTa cmewmenue xim = (0 (x = 0); npu nonoskurenb-
HOW ycraHoBke mx>0 (x > (), npu OTPULIATCIBHOM YCTAHOBKE
mx <0 (x<0).

[Ipu nHapesanmm 0e3 CMEIICHHA MHCTPYMEHTA TOMIHUHA 3yDa 1o
JETATEIIBHOU OKPYKHOCTH PaBHA IIHPHUHE BINAAWHBI PEHKHU MO CPEIHEH
JUHHH.

Jns nepenad, cocTosiux M3 3yOuaThIX KOJIEC, HAPE3aHHBIX 0e3
cMeujerusl, ICIUTCIbHBIC U HAYaJbHbIC OKPYIKHOCTU COBMAJAKOT, T.C.

d = dwl; > =dys.



Pazmepsr 3y6uaToro Koneca, HApe3aHHOTO CO CMEIIEHHEM

— BBICOTA I'OJIOBKH 3y0a A, — (h:+ x) m;

— BBICOTA HOXKH 3y0a hy = (h, + ¢ —X) m;

— IHAMET]P ACTUTEIBHOH OKPYKHOCTH d = mz;

— AUAMCTP OKPYIKHOCTU BEPIIUH d, = d + 2 h,,

— AUAMETP OKPYKHOCTH BIaguH dr = d — 2 hy,

— TOMIIMHA 3y0a 10 AeTHTETEHOM OKPYKHOCTH S = p/2 + 2x miga ;

— IIAPUHA BIIAJUHBL € = P — §.

Ecnu npu HapesaHnu 3yO0UaToro Kojeca VBETHIHBATHL CMEIICHHUE
XM, TO JTHAMETPHI ACTUTETBHOM ¢ U OCHOBHOM OKPYIKHOCTEH d), OCTAIOT-
cs O€3 M3MCHCHHMS, a JUAMETPbl OKPYKHOCTH BEPIIUH d, U BNAAUH dy
Bo3pacTtaroT. [Ipu 3TOM yBEIMUMBACTCA paaulyC KPUBU3HBI AYTH 3BOMb-
BCHTBI, OMMCHIBAOMICH mpodmip 3yda, Tak Kak OHA Pacmojo’KeHAa Ha
DOJIBIIEM PACCTOSIHUM OT LICHTPA KoJieca (COriacHO CBOMCTBY 3BOJIb-
BCHTBI). Y BEIUUUBACTCA U mpoduiabHbii yrona. TommuHa 3yda mo acnu-
TEABHON OKPYKHOCTH BO3PAacTacT, a MO OKPYKHOCTH BEPIIMH S,
yMeHbIaeTes. [Ipu oTpHLIATCIBHOM CMEICHUH MPOUCXOAUT HA0OOPOT.

Ha puc. 8. @ w300pakeHsl aBa 3BOTBBEHTHBIX 3y0a, I KOTOPBIX
X2 > X1, Ao > da, 53> 81, Sap < Sar.

JBOJLBCHTA

S2025m
= Vg

~x=10
x=0

a 7]
Puc. 8. @opwma 3v0a B 3aBHCHMOCTH OT CMCIICHHA

Hapezanne konec co CMCUICHHCM PCHKH HA3BIBACTCH HCTTPABICHH-
eM 3v0YaToro 3auenICHHS, HIH Cro KOPPHrHPOBAHHEM,

10



[Npu HAPCIAHUH KOJICC ¢ MATBIM YUCTIOM 3VObCB MOXCT BO3HHK-
HVTb SIBICHHUC HHTCP(CPCHLUMH, KOrAa YacTh MPOCTPAHCTBA OKA3BIBACT-
s 3AHATOI OTHOBPEMEHHO 3VOBSIMU PEHKN 1 00padATBIBASMOTO KOJIECA.
B pcayasrare HaOmi0AacTes noApc3aHuce 3y6a Kojieca — CPe3aHue 4acTu
€ro BOILBCHTHOTO Npodung v ocHoBaHud 3vOa (puc. 8, 8). 3HauUTEIB-
HOE TIOAPE3aHue 0CIa0IAET HOKKY 3y0a U ABIACTCA HEIOMYCTUMBIM.

M2 Teopun 3BOTEBEHTHOTO 3ALCTUICHHS W3BECTHO, UTO TIOPS3aHAS
HC BO3HUKACT, CC/IM YHCI0 3YObCB LMTMHIPUUCCKOTO OpPsiMO3y00oro Ko-
Jeca Oombuie 17. [lpu HEOOXOIMMOCTH H3TOTOBICHUSA KONEC ¢ HHCIOM
3y0OBeB z < |7 ¥ TIpH YCTOBUW YCTPAHSHUS TIOAPE3aHus 3y0heB TpeOyeT-
Csl MOMIOMKUTCABHOC CMCIICHUC, MUHUMAIbHBIN KOIPQUIIMCHT CMCLIC-
ot ipu o = 20°, A, = 1, veTpassiowmuii moapesanue 3v5a, ONpeacsioT
o GopmMy e

17—z
min 17 )

Kak ©Obu10 OTMCUCHO BBILIC, MNPU YBCAMUCHHUM KO3(pPULMCHTA
CMEIICHUA X VMEHBILIACTCA TOMIIMHA 3y0a §, Ha OKPYKHOCTH BEPIIHH.
[lpy HEKOTOPOM KPUTHUCCKOM 3HAYCHWH X, HACTVIIAET 3a0CTPCHUC
svOa. Jns npcaoTBpallicHUS M3A0MA BCPLIMHbBL 3A0CTPCHHOro 3vO0a
TONIIHHA 3v0a JOTKHA VIOBICTEBOPATh VCIOBHIO 5, = 0.253m (puc. 8. 6).
Takmv odpazoM. k03PPULINEHT CMENIEHNsT HA3HAYAKOT TaK, YTOOB! BbI-
[I0.THY.I0CH COOTHOLICHUC Ximin < X < Xpax.

Koncca ¢ moI0KUTCABHBIM CMCLICHUCM HMCIOT 00.1CC MPOUHY IO
HOKKY 3v0a MO CPAaBHCHHIO ¢ KOJeCAMM O€3 CMELICHHMS IPH TOM JKe
THCTE 3vOBEB.

Haxoait npuMCHCHUC TAKGKS KOICCA ¢ OTPULATC/IBHBIM CMCILCHU-
€M, HalpuMEP, € LTI 00CCTICUCHUA 3aJaHHOTO MEKLICHTPOBOTO pac-
CTOSTHUS B 3ALIETIIICHHUH,

Takum 00pazom, KOACCA ¢ OOIOIKUTC/IBHBIM H ¢ OTPULATC/IbHBIM
CMEMICHHEM TIPUMEHAIOTCS KaK ANMA VAVYIOCHHSA KAJeCTBA 3aLCTUICHUA
(veTpaHeHHsT moape3annst 3v0a. MOBBITIEHUS MPOUMHOCTH 3v0a. VBEIH-
UCHUS KOYDOUUUCHTA NCPCKPHITUA, YMCHBIUCHHS H3HOCA), TAK U AJIs
00CCICUCHHS 33,JAHHbIX raDapuToB 3ALCILICHUS KOJICC.

el

Onucanue yCTAHOBKH

JaGopatopHasg vceraHoBka TMM HMUTHPYET HApesaHHE JBOJNb-
BCHTHBIX 3yObCB NpH NOMOLIM 3y04ATON PCHKKU MCTOAOM OOKATHIBAHUS
U MIO3BOISCT HAVHUHTD BITHSAHHEC CMEIICHAS Ha (opMy npohuns 3y0beB.
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Ycranoska coacput (puc. 9):

— ANCK M3 OPTaHMYECKOro CTeKaa /. Ha KOTOPOM C MOMOIIbIO MPH-
AKMMa 2 M BHHTA 3 3aKPCMIsCTCs OVMAKHBIH KPYT PaBHOTO C JAMCKOM
AdaMeTpa.

— 3y0UaTYIO PEHKY 4. MPEACTABIAIOMIVIO CODOH MCXOIHBIH MPOH3-
BOMIIMH KOHTYP HHCTPYMCHTA,

— KapeTKy J. MMCIOLIVIO BO3MOJKHOCTh MEPEMEIIATHCS BMECTE
C peifkoH BIOTR KOpmyca mpuOopa 6 M COACPKAMYIO IIKATHI-HATTPAB-
JISIFOLIME 7, OTHOCHTEIBHO KOTOPbIX peiika (puKCHPYCTCS BHHTAMHM &,

— pbiyar [/, no3BoIsAOMI HATATHBATH MIM 0CIA0AATH CTPVHY,
MEPEKHHVTYIO Wepe3 AHCK H PacToIokKeHHYI0 cHU3y npuoopa. [lpwu pa-
00TC YCTAHOBKH HATSHYTAs CTPYHA HE JAONMYCKACT MPOCKATb3biBAHMSI
AMCKA | OTHOCHTCIBLHO PCHKH 4.

Puc. 9. JTabopatopras ycraHoska TMM

MexaHH3M VCTAaHOBKH 0OECTIEUHBACT MPEPBIBHCTOE MOCTYIIATEMb-
HOC MCPECMCIICHHC PCHKH, COTIACOBAHHOC € MOBOPOTOM JWCKA: MPH Ka-
AI0OM HRKATHH Ha kaaBuwy /0 peiika cABHracTcsi CripaBa HaJICBO Ha
paccTosiHue As =4...5 MM, a AKHCK C 3aKPETUIEHHBIM HA HEM OVMakKHbIM
KPYTOM MOBOPAYMBACTCS HA COOTBETCTBYHOLIHIA yroa Ag.
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B noI0kKeHUN. KOTJA PHUCKA PEHKHW COBNATACT € HV.ICBOH OTMET-
KOH LOKATIBI 7, MOAV.IbHaA OpsAMas /2 peliku KacaeTcd JAe.IUTE.IbHOH OK-
pykHOCTH /3 3v04aTOro koscca, u 3vObd OVAYT NOCTPOCHBI OC3 CMC-
meHus (x = 0).

3vObs KOICCa OVAYT NOCTPOCHBL CO CMCLICHUCM (x # 0), ccau peii-
Ka CABUHYTA OTHOCHTETBHO HY.IEBOW OTMETKH IIKATH / OT HEHTpa (1o-
J0KUTENBHOE CMELICHHE) U000 K HEHTPY KoIeca (OTpUUATENbHOE CME-
LICHMC).

IMopsaok Bbinonnenus padoTbl

1. O3HAKOMHUTBECST ¢ TECOPESTHUSCKOM TACTHIO PAOOTHI, ONIHCAHUEM
VCTaHOBKH.

2. OnpcncauTe OCHOBHBIC MApaMcTpel 3yO4aToro koscca OC3
CMEMICHHA, HCTIOTb3VA VKAZAHHEIE HA PeHKe TaHHBIE.

3. OOpazosarb Ha OyMakHOM Kpyre mpoduan 3yObCe Koncca 6¢3
CMETICHHS.

— 3aKpenUTh OVMKHYIO 3ar0TOBKY HA JMCKEe MpUOOpa ¢ MOMOLOBIO
npxuMa 2 1 BUHTa 3.

— VCTAHOBHUTDH PUCKY PCHKH HA HVIICBOU OTMETKE IIKAJIBL;

— TIOBEPHVTH phlyar ¥ npoTUB YacOBOHU CTPENKHU, MEePeIBUHYTH Ka-
PCTKY € PCHKOM B KPANHCC MPABOC MOI0KCHUC, BCPHYTH phiuar 9 B Ha-
YANTBHOE MO TOXKECHHUE

— QOBCCTH KapaH1AIoM KOHTY]P 3VOBCB PCHKU HA Oy MauKHON 3arOTOBKC,
MPOBO,II .TMHHW BILTOTHYHO K PEHKE;

— HAKAB HA KJaBuwy /0, IEpeIBUHYTH KAPEeTKV HA OJHH LUar Ble-
BO, CHOBA OOBCCTU KOHTYP PCUKM KAPAHJAMIOM M T.1. A0 TCX OOpP, MOKa
KAPETKA ¢ PEUKOH HE OKAKYTCA B KPAMHEM JICBOM TMO.TOKCHHUN.

4, Onpcacaute OCHOBHBIC MAPAMCTPbl 3vOUATOro KOJICCA ¢ MOI0-
HKHUTECITBHBIM CMEIEHUEM, TIPSIBAPHUTEIIBHO 3a1aB CMEIICHNE PCHKHA X1,
OpU KOTOPOM OVIET OTCYTCTBOBATL MOAPE3AHNE, W MOJCUUTAB I6HCTBU-
TCJ/IbHbIH KOPDUIMCHT CMCIICHUS X,

5. OOpazoBaTe Ha OVMaKHOM Kpyvre mpoHIH 3yOBEB KOJIEca CO
CMCUICHUCM:

— 0C1a0WB BUHTH &, CIBUHYTH PEHKY OTHOCHTEIBHO HYVIEBOU OT-
MCTKHM HIKA.1bl HQ BCJAUMYUHY CMCUICHHS XA U 3AKPCIIUTD B STOM [10,107KC-
HHH BUHTAMH &:
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— MOBEPHYTh pblyar ¥ NpOTUB YACOBOW CTPEJIKH, CABUHYTb PEHKY B
KpaiiHee [paBoe NOJ0KEHHUE, BEPHYTh pblyar Y B HAUaJbHOE MOJOKEHUE,

— ocnabuB PyKoOATKY [/, pykamMu TIOBEPHYTb OUCK ¢ OYMasKHOI 3a-
roroBkoi Ha 180° u 3ahukcUpoBaTh, BEPHYB PYKOSATKY [/ B HCXOIHOE
TTOJIOYKEHU €,

— o0BoAs 3y0bs peliku OCTPHEM KapaHIAlla MOC/Ie KayKooro HaxKa-
THS HA KJaBumy /0, MoJyuuTh Ha OyMaskHOM Kpyre npoduiu 3yObeB
3y0UaTOro KOJjieca CO CMEIEHUEM.

6. CHsaATb OyMaKHbIH KPYr ¢ YCTAaHOBKM ¥ MPOBECTH HA HEM OK-
PYKHOCTH, IHAMETPHI KOTOPBIX ompenenensl pacueToM (puc. 10).

Puc. 10. Kpyr ¢ npoduasamu 3y0beB Kosce

7. U3mepute mapameTpsl Kojeca, YKa3aHHBIE B OTHETE, U CpaB-
HUTb UX C PACUETHBIMHU.
8. 3anoJHUTHL OTYeT.
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KonTpoasHbie BOnpochI

1. Kakne MeTo 81 W3rOTORICHHUS 3yOUaThIX KOJIEC BAM U3BESCTHBI?

2. Jantc onpcacncHus: vraa npoduiis, ACIHUTCIbHOH, OCHOBHOM,
Ha4aIbHOH OKPYXKHOCTEH, IIara, MOAY.IA, JIUHUU 3aUCIUIeHUd, YIa 3a-
TETINICHHS,

3. Kak usMCHsIHOTC OCHOBHBIC HAPAMCTPhL KOJICC MPU CMCIICHUU ]

4. 3anmumnTe 3aBHCHMOCTH MEXKIY MOIVIIEM, YHCIOM 3VOBCE,
JAAMETPAMY TETUTSITEHBIM, BEPIITHH 3vObSB M BIMATHH KOJIECA, MEKOCE-
BbIM PACCTOSHHUCM,

CrnHcoK JIUTEepaTyphI
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HPHAOMKIA T
JlaGoparopitas paborta
HOCTPOLIHE DBOJILBEITTTILIX [TPODHIITN 3YLDLLEB KOJILEC

METOHOM OBEKATKU
1. Hanusie 1pubopa
Moty s peliki m MM
JluayeTp JemITeRHOM OKPYKHOCTH d = MM

. il

Yrou upodit pekiku o = 20
Kond dmmentT BLicoTr ToToBkH 3v8a ko, = |
voa :
Koad printenT paguatsHere 3azopa ¢ = 023

2. [TapameTpnl koleca paceTInIe, MM

HaumcHosanue, Bes evenicnmst | Co eMeIncHUEM
pacyeTtiasi opvvia x=0 x=

Yucno aydren kolteca z  d/m
[Tlar saternmenus p T i
BricoTa romonku 3voa i,  (h, | X)m
BricoTa owau syoa iy (B, - ¢ —xwm
Buicotanvbalt | by
Jluanerp pepriti 3ydnen d,  d | 24,
JIMaMeTp oKpPYKIoCTH B, dy  d —2 by
Toimpua 3y0a 110 JCHUTCIBHON OKPY KHOCTH
s=p/2—-2xmiga
[LlupuHa BIAUHEL ¢ =p —§
JHaMeTp OCHOBHOH OKPYIKHOCTH ¢, = d cosa,

Koo GHUIMCHL CMCUICHHA MUHMMAIBHBIA Xy, =1 (2.717) =
Kond prrpientT eMeniernms MpUHISTLET (X & i) X
CMertenne peiiku npudaroe ( X7 < 10 am) XA =

3. llapamMeTprl KONIeCa H3MEPEHHEBIS, MM

buez cmemenust | Co cMeIUCHUCM
Hamwviertonarmie . _LH .

| ompHa 3v0a 10 S THTETEHON OKPYKHOCTH 8
[IupyrHa BrIaJUHbI [0 ACIUTE IBHOM
OKPY3KHOCIH €

JIHaMCID OKPYRHOCTH BLIAMH dy

Bricora 3y0u /i

PaGory BBIIOIHWIIA
{ paMIDOIN, TPVIIHa, JaTa)
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