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BBEJAEHUE

dacoHHBIE pe3lbl — OAHOJE3BUIHBIC PEKYIINE WHCTPYMEHTHI, KOTOpPBIE MPH-
MEHSIIOTCS 111 00pabOTKU TeN BpallleHusi ¢ paznuyHoi dopmoit oOpasyromieit. [lo
CpPaBHEHMIO C OOBIYHBIMU pe3laMu (PaCOHHBIC PE3Ibl 00ECIEYNBAIOT UICHTUYHOCTD
(GbOopMBI, TOUHOCTH Pa3MepOB JETalIeH, TaK KaK OHHM 3aBUCST B OCHOBHOM OT TOYHOCTH
u3rotossieHus pesna. Kpome toro, dhaconHsie pes3ipl 00eceurBalOT BHICOKYIO MPO-
U3BOJIUTEIHLHOCTH 00pa0OTKH 3aroTOBOK OJ1aroiapsi OJJTHOBPEMEHHOM 00paboTKe BCex
y4acTKOB ()acOHHOTO MpoduiIs AeTald U NpocToTe neperouku. dDacoHHbIe pe3lbl
UCIOJIb3YIOT HAa TOKAPHBIX M PEBOJIbBEPHBIX CTaHKaX, aBTOMAaTaxX U MOJIyaBTOMaTax B
KPYIMHOCEPUHHOM U MacCOBOM Mpou3BojicTBe. DacoHHbIE Pe3lbl MOTYT OBITh CTEPK-
HEBBIMU, MPU3MATHUYECKUMU U KpyribiMu. Haubonbiee pacmpocTpaHeHHE HaIUIH
7IBa MOCJIEIHUX TUNA pe3UoB. Kpyenvie ¢haconunvie pe3ysbt UCHOIB3YIOT ISl TOUCHHUS
HAPYXKHBIX U BHYTPEHHUX TTOBEPXHOCTEH, a MPU3MATHIECKUE TOJIBKO JIJIsT HAPYKHBIX.
OCHOBHBIMH TPEUMYIIIECTBAMU KPYTIBIX (PACOHHBIX PE3IOB SBISICTCS MPOCTOTA MX
W3TOTOBJICHUS, OOJIBIIIOE KOJUYECTBO MEPETOYCK M0 CPABHEHUIO C TIPU3MATHICCKUMH
pe3namu. B 1o ke BpeMst mpusmaTuyeckue (pacoHHble peslibl 001a4at0T 00Jee BhICO-
KOH TOYHOCTBIO M HAJEKHOCTBIO KperuieHus. [1o HampaBieHuto momadn (acoOHHBIC
pe3libl MOAPA3EISAIOTCS HA pajualibHble W TaHreHuuaidbHbie. [Ipu pabore paduans-
HbIX pe3yos 00ecTieunBaeTCs MonepeyHas nojaya no pajuycy 3aroToBku. Y npusma-
TUYECKUX PE3L0B OCYIIECTBISIOT KacaTeIbHOE HaIpaBiIeHHE MoJayu K o0pabdatbl-
BaeMo# (hacoHHO# oBepxHOCTH. [Ipu nmpoexTupoBaHuu (HacOHHOTO pe3lia PeIaeTCs
3amaya ero npodunupoBanus. CrnpodunrpoBaTs GaCOHHBIN pe3ell — 3TO 3HAYHUT OIl-
pEeAeNUTh ero NPoQuiIb B IMIIOCKOCTH HOPMAIBHON K €ro 3aJHel MOBEPXHOCTHU MO H3-
BECTHOMY OCEBOMY MPODUITIO ETANH.

1. METOJIUKA PACUETA KPYTJIbIX ®ACOHHBIX PE3I[OB
C PAJIMAJIBHOU NTOJJAYEN

1.1. OnpeaesieHue KOHCTPYKTUBHO-T€OMETPUYCCKHUX MTAPaMETPOB KPYIJIOro
(¢paconHoro pesua

1.1.1. Onpenenenue HapYy>KHOTO TUAMETPA pe3la U TUaMETPa OTBEPCTHUS
0] OTIPABKY

MuHUMAaNbHO TOMYCTUMBIM HAPYXHBIA paguyc Iy Kpyriioro ¢GacoHHOTO pe3la
PacCCUUTBIBAETCS, UCXO/s U3 CXEMBbI pHC.1:

,t+e+1+0,5d, (1)
rne  t=r.,, —Iyip— [MIYOHHA npoduist Aetanu; € — pacCTOsSHUE 10 NepeqHel Io-
BEPXHOCTH, HEOOXOAMMOE /U1 00pa3oBaHUsl U 3aBUBAHUS CTPYXKKHU: € =3 +10MMm;
f — Tommuna crenku: f=0,2 1, ; dp— nuamerp nocagounoro orsepcrus; dp=0,3- d, =
0,6 - r,, Tne d,— HAPY)KHOTO THaMETpa pe3lia.

[Tocne noacranosku f u dy B hopmymy (1) nmomyuum:
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r,=2-(t+e) mm d =4x(t+e). (2)

CranpaptHbie 3HaueHus d, u dy MoxHO BeIOpaTh 1o Tabs. 1 win mo riyouHe
npodus t, WM Mo pacueTHOMY 3HaueHHIo dy (cM. popmyiiel (4) u (5)).

a mpens.

Puc.1. Cxema K pacueTy Hapy>KHOTO AHMaMeTpa Kpyrioro (paCOHHOTO pe3la

Tao0numa 1
OnpeneeHue HAPYKHOTO TUAMETPA U IMAMeTPa MOCaT0YHOT0 OTBEPCTHS
KPYIJIoro (pacoHHOro pe3na

['my6una mpo- d,, do, (t+e), e, R,
buns t, MM MM MM MM MM MM

5 40 13 8 3 |

6 50 16 10 4 1

8 60 16 12 4 2

11 75 22 16 5 2

14 90 27 20 6 2

18 100 32 24 6 2

25 125 40 31 6 3

[To BbIOpaHHOMY JHaMETPy MOCAAOYHOTO OTBEPCTHUS MPOBEPSETCS MPOYHOCTH
OIPaBKH.

[TprMeHSI0TCSI OAHOCTOPOHHEE U JIBYXCTOPOHHEE KpeluleHue pesnoB. OmHo-
CTOpPOHHEE KpEeIIEHUE MPUMEHSETCS Ul Pe3LOB UPUHOHN B10JIb ocH AeTanu 10 30
MM. B 3TOM ciiydae co cTOpOHBI OTPE3KH JI€TalIM B pe3lie AeNaloT BBITOUYKY O] ro-
70BKy ompaBku nuamerpom d,=1,4-dg+1 mmunoit 1,=5+8 mm. Ilpu mupune pesua
6onbiie 30 MM MPUMEHSIOT ABYXCTOPOHHEE KpETUIeHUe, P KOTOPOM OMpaBKa AJis
YCTaHOBKH pe31ia UMEET JIBE OTOPHI.
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JIist IpOBEpKH MPOYHOCTH OIPABKH, MPEXKIE BCETO, HEOOXOIMMO PACCUUTATH
CHIIy pe3aHus 1o GopmyJe:

Pz =Pyn. '11/17 (3)
II€ Py; — CHIA pe3aHus, NMPUXOAAAscid HAa €AWHUIy IUIMHBI PEXyIled KPOMKH
pesna mpu obpadotke cramu 45 (40X) (tabm. 2), H/mM; 1, — mpoeKuus IIHHBI
PEXyIIEH KPOMKHU HA OCh pe31ia, MM.
ITpn 0OpaboTKe NPYTrUX MaTEpHAIOB CIENYET YMHOXKUTH Py, Ha KOOQOHUIHEHT
k, paBHBI  OTHOIIGHWIO  JIOMYCKAa€MbIX  HANPSOKCHWA  HA  PACTSHKCHHE
paccMmatpuBaeMoro matepuana u cram 45 (40X).

Ta0nuua 2
yI[eJIbHaﬂ cnJjia pe3aHmI 3aroTOBOK U3 KOHCprKHI/IOHHOﬁ cTalin

[Topaua, S, MM/00 VY nenenas cuna pe3anus, Py, , H/Mm
0,03 150
0,04 190
0,05 220
0,06 (pexomenmyeTcs mpu pacuere) 260
0,08 320
0,09 350
0,1 380

Pacyer Ha MPOYHOCTH MPOU3BOIUTCS MO (HOpMyTiaM CONPOTUBICHUS MaTepua-
70B. JlJI1 OTHOCTOPOHHETO 3aKPEIUICHHS Pe3La MPOYHOCTh ONPABKU PACCUUTHIBAECTCS
Ha OCHOBE CXeMbI pabOThl OaJKH, 3aKPEIJIEHHOW OJTHUM KOHIIOM B omope. s nByx-
CTOPOHHETO 3aKPEIUICHHS] — HA OCHOBE CXEMBbI PabOThl IBYXONOPHOM O6anku. OOBIYHO
OPUMEHSIOTCS onpaBku U3 cranu 45 win 40X, gomyckaemble HaNpsHKEHUST Ha U3THO
KOTOPBIX MOXHO IIPUHSTH paBHBIM 160200 MITa (H/Mm?).

B [1] npuBenens! GopMybl, 10 KOTOPBIM MOXHO ONPEIENIUTh AUAMETP Ioca-
JIOYHOTO OTBEPCTHUs (PaCOHHOTO pe3lia:

dg=0,6 L% P8 4)
AJIL ABYXCTOPOHHETO 3aKPCIIJICHUA pE3Lia:
dog=0,78 1%33 . P25 (5)

rae L, — anuHa neranu, M.
[Tocne pacuera dy hbopmynam (4) u (5) ciienyer NpUHATH CTaHAAPTHOE 3HAYE-
Hue dy ¥ COOTBETCTBYIOILIEE EMY 3HaYeHue no tadn. 1.

1.1.2. HazHadyeHue nepeaHero 1 3aiHEro yrioB pe3na

OpHeHTHPOBOYHBIE 3HAUCHUS YTJIOB 0 U Y; Y (DAaCOHHBIX PE3I0B, U3TOTOBJICH-
HBIX 13 ObicTpopexyieit ctanun PSMS mo 'OCT 19265-73, B 3aBucuMoctu oT o0pa-
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OaTpIBaEMOro MaTepHalia, MPUBEACHBI B Ta0J. 3 (MepeaHul U 3aJHUN YIJIbl Ha3HAYA-
10T 11711 0230BOIl TOUKM pe3lia).

Tabnuna 3
3HaueHHe reoMeTPHUYECKUX MapaMeTpoB (acoOHHOI0 pe3na
OOpabaTeiBaeMblil |  MexaHuueckue cBOWCTBa 3HaueHue yrioB
Marepual (B 6a30BOI TOYKE)
o5, MlIla HB Y1, Tpaxyc oy, Tpagyc
Kpacnas menp, — — 2025 B 3aBucumo-
ATIOMUHUN CTH OT KOH(HU-
bpon3sa, cBUHIIO- rypanuu 1npo-
BHCTAs JIATyHb — — 0+5 s
10 500 10 150 25 o =8+15°
Cranb 500-800 150-235 20+25 | [4(ctp.31+38,
8001000 235-290 12+20 bopmybI
1000-1200 | 290-350 812 10+14)]
no 150 15
Yyryn 150-200 12
200-250 8

1.2. IlpopuanpoBanue KpyrJjoro ¢acoHHOro pe3na ¢ 60KOBbIM HAKJIOHOM
nepeaHe nosepxnocTu (A£0)

Cnpodunuposats kpyriiblid paconusbli pesel] (KDOP) — 310 3HauuT onpeaenuTh
€ro npopuib B HOPMAJIBHOM K 3aJIHEW MOBEPXHOCTH CEUYECHHUU (OCEBOE CEUYEHHE) IO
u3BecTHOMY npoduito aetanu. [Ipodpuns KOP B HopManbHOM cedeHUH HEOOXOAMMO
3HATh JJI €r0 U3TOTOBJICHUS (3HATh MPOMUITH PEXKYIIEro HHCTPYMEHTA JIJIsl U3TOTOB-
nenusi KOP) u koHTposist TouHOCTH TTpoduiisd 111abJ0HOM WIIM Ha YHUBEPCATIBHOM H3-
MEPUTEIILHOM CPEJICTBE.

[TpodunupoBanue KOP MokeT ObITh BBIMOIHEHO rpadiuecKy U aHATUTUIECKH.

1.2.1. I'padpuueckoe nmpodummupoBanne KOP
['paduyeckoe mpodunupoBanne KOP mokakeM Ha ciemyromeM MpuUMepe.

ITycth 3amana ¢dacoHHas AeTanb Tejla BPAIICHHS, UMEIOIas KOHUYECKHA YYacTOK,
KOTOPBIM HEOOXOAMMO MU3TOTOBUTH C MUHUMAILHON MOTPEIHOCTHIO (GOpMEI (puc.2).
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Puc. 2. Cxema o0paboTku netanu (hacoOHHBIM PE3IOM

B stom ciiyyae HeoOxonumo ucnosibzoBaTh KOP ¢ OOKOBBIM HAKJIOHOM Tie-
peaneit mosepxHocTH (A#0). Jlasiee BHIMOIHSIOT CEIYIOUUE AeUCTBUS:

1. YcranoButh mupuny KOP ¢ yyetom HEOOXOIUMOCTH MepeKphITUsi o0pa-
OOTKOM JJIMHBI AETAJIA: CO CTOPOHBI TOPIIA MPYTKa (M3 KOTOPOro U3rOoTaBIMUBAIOT (ha-
COHHYIO Ji€Talb Ha MPYTKOBBIX TOKAPHBIX IMOJyaBTOMAaTax) AJisi KOMIEHCALUU BO3-
MOKHOM HEMEPHEeHIUKYJISIPHOCTH TOpLA OCU JETajlu MEepPEeKpbIThE cocTaBisieT 1...2
MM; a C JPYTrOf CTOPOHBI JIETalu JJIsl MOCIAEAYOIIENH OTPE3KU J€Tadu OTPE3HBIM pe3-
1IOM NIEPEKPBITUE COCTABIISET 2...5 MM.

2. IlpocraBnsieM xapakTepHbie TOUKH Ha Tipoduie netamwm (1. 1, 2, 3, 5, 6), BBI-
Oupasi B KauecTBe 0a30BOM T. 1, pacHOJIOKEHHYIO Ha MEHBIIIEM AHAMETpe KOHyca, U
yuuThIBaeM Kpaiinue Touku npoduiast KOP (1. 4 u 7).

3. Uzo6paxkaeM B BbIOpaHHOM MaciiuTade (3aBUCUT OT TpeOyeMOW TOYHOCTH
npodurpoBanusi) 00pabaThBaEMyI0 J€Talb C JONOJHUTEIbHBIMH TOYKAMH TEpe-
KpbITUsL 00paboTKOM (T. 4 1 7) B ABYX mpoekiusax (puc.3). XapakTepHble TOUKHU MPO-
buns neranu, Jiexanme Ha oTpe3kax npsMbIX (T. 3 U 6), MOXHO HE MPOPUIUPOBATD,
TaKk Kak UX NpouiIMpoBaHUE B 3TOM cilydae oOecrneyuBaeTcs MpoduInpoBaHUEM
KOHIIOB OTPE3KOB NMPsAMBIX (T.2 1 4 1y1st 1.3; T.5 u 7 17151 T.6).

4. PaccuuthiBaeM npeBbiiieHrne ocu KOP Han ockro geranu

h=R,-sina,,
rae R, — paguyc napyxsoit noBepxHoctu KOP B 6a3oBoii Touke 1 (cm. m. 1.1.1)
R =r,, o0y — 3aaHuit yroa B 6a3zosoit Touke 1 neram (cMm. m. 1.1.2).

[To m3BecTHBbIM 3HaUeHMSIM h 1 R; ¢ OMOIIBIO ITUPKYJIA U JTUHEHKH HAXOIUM
ueHTp K®P Touky O, u nopucossiBaeM KOHTYp KDP.



4y

P

R - [=s
7,,

T567

/7

0, ~
N

Puc. 3. I'padnueckoe npodrmmpoanue kpyrioro ¢paconnoro pesia (KDOP):

D,— daktuueckuii HapyxHbIl 1uameTp KOP (ipu A#0 nomyckaercs OTKIOHEHUE

BENTWYUHBI D, OT CTaHIApPTHOTO 3HAYCHMS)
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5. Ilonp3ysch METOAMH HAYEPTATEIBbHON F€OMETPUH, HAXOAUM Touku 1", 2",
4", 5", 7" nepeceuenus nepeaHeil nopepxHoctu KOP ¢ xapakTepHbIMH OKPYKHOCTSI-
MU (OKpPY>KHOCTH, NMPOXOJSAIINE Yepe3 XapakTepHble Touku 1, 2, 4, 5, 7). Ilpu A#0
T. 1" u 2" nexat Ha oOpa3yrolieil KoHyca, a octainbhble T. 4", 5" u 7" HaxoAsT ¢ mo-
MOIIIBIO JIOTIOJTHUTEIBHBIX TTocTpoeHuil. Hampumep, 1t HaxoxaeHus T. 4" HeoOxo-
JTUMO TIPOJIUTH 00pa3yIollyl0 KOHYyca JI0 MepeceueHus ¢ TUIOCKOCThIO XapaKTepHOi
OKpPYXHOCTH T. 4 — nosryuum T. 4'. Haxogum mpoekuuto T. 4' Ha Jpyro MpoeKIuu
JETaIu ¥ MPOBOAUM YEPE3 HEE JIMHUIO MOJ] YTIIOM 7Y A0 IEPECEUCHUS C XapaKTepHOU
OKPY>XHOCTH T. 4 — 3TO U OyAeT uckomas T. 4". AHAJOTUYHO BBIMOJHSIOT TOCTPOCHHS
s apyrux Touek 5" u 7". CoequnuB orpe3kamu npsmbix 1. 1", 2", 4" 5" u 7", no-
Jy4aeM COOTBETCTBYIOINIYIO Mpoekinto npoduis KDOP.

6. [IpoBepsieM 1OCTATOYHOCTH BEIMUYMHBI 3a/IHETO yria oy« JJs BCeX crpodu-
JUPOBAHHBIX TOYEK: BCE TOUKHU JOJKHBI ObITh HUKE TUHUU LeHTpoB O, u O,. B npo-
TUBHOM CJTydae HEoOX0aMMO OO0 OTKa3hIBAThCS OT MPO(HIMpOBaHUS BCEU JETaIH
omanM KOP, mnbo yBennunBaTh 3Ha4CHHE 0 B 0a30BOI TOUKE.

7. Yron A onpenensercs Ha Buje A (cMm. puc. 3).

8. Paccrosinus ot nentpa O, K®OP no touek 1", 2", 4", 5" u 7" ectb pannycsl
K®P, coorBercTByronme xapakrepHbiM ToukaMm 1, 2, 4, 5 u 7. OTknageiBas 3T pa-
nuycel oT ocu KOP B ero oceBomM ce4eHHH Ha COOTBETCTBYIOIIMX OCEBBIX PACCTOSI-
HUSIX JPYT OT Apyra, noiayuuM crupodunupoBanHbie Touku KOP. Coenunss cnpodu-
JUPOBAHHBIE TOYKU OTPE3KaMU MPSMBIX, OJIy4aeM MCKOMbIN Mpoduib pe3lia B HOp-
ManbHOM ceueHuu. Ha yuactkax mpoduns KOP, nepnenaukyisipHbIX ero ocH, (3a
UCKIIFOYEHUEM YYacTKOB, HE YYaCTBYIOLIMX B PE3aHHMM) BBIMOJHSIOT MOJAHYTPEHHS
2...3°. Co CTOpOHBI OCTPBIX KPOMOK PEKOMEHIYETCS BBINOJIHUTH LUJIUHIPUYECKUI
Y4aCTOK JUIMHOM 2...3 MM JJIsl YCUJICHHUS] KDOMKH.

9. I'padpuuecku ¢ yyerom Macmraba OmpeAensioT Mepenaabl Mexay crpodu-
JTUPOBAaHHBIMU TOYKAMHU U TIPOCTABIIAIOT UX Ha pabodyem ueprexe KOP.

1.2.2. Ananutnueckoe npodunuposanre KOP

1. BBogum cuctemy koopauHaT YO X ¢ LEHTPOM Ha OCHU JAeTanu (CM. puc. 3).
Koopaunate! niearpa KOP Touku O, OynyT:

You =h=R;sina;; x,, =Rjcosa+1,

2. Haxomum koopauHatel Touek 1", 2", 4", 5" u 7"

i t. 1": yn=0; Xn=17.

Juia 1. 2": yor=0; Xon =1,.

Tiist 7. 4"; Y4r u X4 HAXOAUM KaK PEHICHUE CUCTEMBI U3 [IBYX YPABHEHUM: OHO —
ypaBHEHHUE MPSMOH, Tpoxoasiel yepe3 T. 4' moJ yriioM y; K ocH X; BTOpOE — ypaB-
HEHUE OKPY>KHOCTH JI€Taju, MPOXOsiiei yepes T. 4.

y=-1gy - Xy +r, gy,

2
y2 -|-X2 =I'42
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1Y)

rme I, =1, +l - tgoy, tge, =
4 Iy,

Pemenue cucremel ypaBHeHI/Iﬁ HUMCCT BHU.

X =1y -sin? Y1 +\/(r4. -sin? y1)2 —rj -sin? Y1 +r42 .cos? 11

2 2
" :i Iy — X n»
y4 A T4 R

3HAK «t» TIPU T4 > T4 U «—» OpH Ty < I4.

Ut Touek 5" m 7" KOOpAMHATHI Y5, X5 U Y7v, X7v OIPEAEIAIOT aHAJIOTMYHO
Touke 4" C COOTBETCTBYIOIIEH 3aMEHOU B (popmyIie Iy HA I's ¥ I, @ T4 HA I'5 U 7.

Pamnycer KOP ompenensiem kak paccrossnue mexay neHtpoM KOP 1. O, u
toukamu 1", 2", 4", 5", 7".

Pagnyc KOP no touku 1" R;» u3BecTeH Kak paauyc Hapy>KHOUM MOBEPXHOCTH
K®P (cm. m. 1.1.1), .e. Rj»=Ry=1,.

Pagnyc KOP 1o Touku 2" HaxoauM 1o U3BECTHOM dhopmyIie:

RZ" = \/(YOI/I - y2" )2 + (Xon - X2“ 2 >
Paanycet KOP no ocranbubix Touek 4", 5", 7" KOP HaxoauMm aHalOTUYHO T.
2". C COOTBETCTBYIOIIEH 3aMeHOM B (POpMYyIIE Y, U Xy HA KOOpAMHATHI Touek 4", 5" u
7" nomy4yaeM Ry, Rse, Ry
4. ITo nainennsiM paguycam KOP R+, Ry, Ryr, Rsv, Ry paccunTbiBaeM cooT-
BETCTBYIOIIME TIeperaibl IpoQuiIs pesia:

Ap =R =R .;
Ay =R, —R.;
Ajs =R =R
Ay =R —R..

ITepenaapl MOTYT OBITH TIPEACTABIEHBI B BUJIE YIIIOBOIO pa3Mepa:
A@, = arctg[A, /1],

rae 1 — npoekuus paccrosHus Mexy Toukamu 1" u 2" Ha oce KOP.

AHaAIOrMYHO MOTYT OBITh PAaCCUUTAHBI YIJIbl OCTAJIBHBIX MEPENagoB AQig4,
AQys, Agy7.

5. PaccuuTbiBaeM 3aJlHUE U NIEPEAHMUE YIIbl B INIOCKOCTH BpPAILEHUS AeTalu (B
MJIOCKOCTH pHC. 3).

JUtsa . 1": yromel O» 11 Y v 3aJaHBIL: O n =0y, ¥ v =Yy
I[Hﬂ T. 2”: (X.ZH = arctg[(yOH - yzn )/(XOI/I - in )] - aI‘C'[g(yzn /in )
'an = 'Yl + arctg(yzn /X2n ) .

st octanpHbix TOuek 4", 5" m 7" 3HaYeHUs YIJIOB pacCUMTHIBAIOTCS aHAJO-

THYHO T. 2" ¢ COOTBETCTBYIOIIEH 3aMeHON B (hOpMyIsie KOOPAMHAT Yot U Xpn Ha KOOP-
nuHaTel Touek 4", 5" u 7".
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6. PaccuntpiBaeM 3HaUeHMS 3aIHUX U MEPEIAHUX YTJIOB B HOPMAJIbHOM CEUEHUU
(MepHeHAUKYIISIPHOM MPOCKIIUN PEXYIIEH KPOMKH Ha OCHOBHYIO IJTIOCKOCTB), OT BE-
JWYUHBI KOTOPBIX 3aBHCUT CTOMKOCTH pe3Iia.

o = arctg[tgoci.. -sin(pi.. 1,

Y .« =arctg[tgy » -SInQ .|,

rae O 1 Yij» — COOTBETCTBYIOIIME 3alHUN U NEepeIHUM yribl B 1"- 1 Touke mnpodu-
151 KOP B mnockocT BpalieHUs eTainu; Oyi» U Ypiw — COOTBETCTBEHHO 3aJHUM U IIe-
peanuii yrasl B 1"- . Touke npoduns KOP B HopmanbHOM cedeHHMH; @;r — yTOJ B
maHe (yroa Mexay KacaTelbHOU K Mpo(uiiio pe3lia U HampaBIeHUEeM 1mojayuun) B 1"- i
Ttouke npoduis KOP.

3HaueHue (¢ MOXKHO OIPEETUTH M0 bopmye:

¢@.» =arctg[l . /(‘R,u - R‘)] )

rae  lj» — mpoeKIus paccTOSHUS MEXTY ABYMS cOCeTHUMH Toukamu npoduis KOP,
oJHa U3 KoTophix 1"-1, HA ocb K®P; R ;» — paguyc KOP no toukm 1"; R — paguyc

K®P 5o cocenneit k i -if Touxe. [Ipu ‘R — R‘ =0 . =90°.
1

1
Jlnis obecrieueHus pe3aHusi HEOOXOAMMO, YTOOBI Oy >3° U Yy >0°. B mpoTus-

HOM cilyyae HeoOXOAUMO JUO0 MPUHUMAThH OOJIbIINE 3HAUYEHUS (O U Y; TMOO OTKa3bI-
BaThCS OT MPOMUITUPOBAHUS AETAN OJTHUM (DACOHHBIM PE3IIOM.

7. Yron 60KOBOTO HAaKJIOHA MEpeaHe MOBEPXHOCTH A (cM. BUI A Ha puc. 3) u
NepeIHUI yrojl B ONEePEeYHOU MITOCKOCTH Yo (CM. ceuenue b-b Ha puc. 3):

y = arctg[tge, -siny;];
Vron, = arctgtge, - tgy,].

1.3. OcobenHocTH NPOPUIUPOBAHUSA KPYIJIOTr0 (pAaCOHHOIO pe3na 6e3 00KOBOro
HAKJIOHA NepeaHeil moBepxHocTH (A=0)

[MpodumupoBanue KOP ¢ A=0 mpoBoauTCS B OCHOBHOM aHAJIOTHYHO Mpodu-
mupoBannio KOP ¢ A#0. Ocobennoctu mpoduinpoBanus (Kak rpauueckoro, Tak u
AHAJIMTHYECKOT0) 3aKJII0YAETCS B CIEAYIOIIEM.

1. 3a 6a30ByI0 TOUKY JeTanu OepyT XapaKTEPHYIO TOUKY, HAXOAUIYIOCS Ha ee
MEHBIIEM JUAMETPE.

2. IIpoekiuu Bcex TOYEK MEepeceyeHusl XapakTEepHbIX OKPYKHOCTEH JleTaiu ¢
nepeaHeit moepxHoctoto KOP (1. 1", 2", 4", 5", 7") Ha MIOCKOCTb, MEPIECHAUKYJISP-
Hy!0 ocu KOP, niexxar Ha oHOM IpsAMOM, Tpoxoasden yepes T.1 nmox yrioM Y k ocu X.

[Tostomy mist rpaduueckoro HaxoxaeHus touek 2", 4", 5", 7" nomonHuTENb-
HBIX MOCTPOECHMI Aenath He Tpedyercs (cM.m.1.2.1) m UX MpoeKUHH Ha IJIOCKOCT,
nepneHauKkyapHyto ocu KOP, HaxondT kak TOYKHA NepecevyeHrs] COOTBETCTBYIOLIUX

XapaKTEPHBIX OKPY>KHOCTEN € MPsIMOL, Mpoxo et yepes T.1 moa yrioMm Yy k ocu X.
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[Ipu anamuTHueckoM MpoUIMPOBAHUU KOOpAMHATHI Touek 2", 4", 5", 7" Ha-
XOJAT Mo (opMyiaM, Hampumep s 1. 2"

_ .2 .2 0N\2 .2 .2 2 2.
X n =1 -sin”y +\/(r1 sin” y,)" —1 -sin” y; +15 -cOS” ¥y ;
2 2
w=—_11Ty — X n .
Y, 2 2
JUta ocraneHbIX ToYek 4", 5", 7" koopAMHATHI Xj» ¥ Yj» HAXOAAT aHAJIOTMYHO
T. 2" ¢ 3aMeHOM B MpuUBEACHHON dopmylie paauyca Iy Ha palyCc COOTBETCTBYIOLIEH
XapaKTepHON TOYKHU PO JETaH T;.

1.4. OnpenesieHne HEAOCTAKIIUX Pa3MepoB NPOPuUIIs 1eTAIN, UMEOIUX
KPHMBOJHMHEHHBIA YYACTOK B BUJIE 1Y OKPY’KHOCTH

KprBonuHenHbIi yyacTok npo@uis 1eTaiu, Kak MpaBuio, 3a0aeTcsl Jyrod OK-
pYy’KHOCTH. BapuaHThI 3a1aHHsI 3TOM AYTH OKPYKHOCTH MOTYT OBITh Pa3JIMYHBIMH.

I[Ipeanonoxum, 4To st mpoQuis JeTaIn 10 pyc. 4, a U3BECTHBI auamMeTphl d3

v d4, u mmnHa L. M3BECTHO TakXkKe, YTO YYaCTOK HNPOQHIS MEXKIY TOUKaMu 3 u 4
ouepueH Iyroil okpyxHoctu paauyca R. Jlns ompenenenust npoduis (pacoHHOTO
pes3la Mexay ToukaMmu 3 U 4 HeoOXOAMMO OIPENEIUTD TOMOIHUTEIbHBIE TApaMETPBI
3aJJaHHOTO y4YacTKa Npouis JeTalu: KOOPAMHATHI LIEHTpa OKPY>KHOCTU pajauyca

R(X(,Y0) ¥ KOOpAMHATBI CaMO HMKHEN (BEPXHEH) TOYKH KPUBOJIMHERHOTO MPOQHIIS

netanu (Xg,Y¢) ONpeIestonel MaKkCUMabHbIN (MUHUMAJIBHBIN) TUaMeTp JeTalld Ha
ydacTke Mexay Toukamu 3 u 4 (puc. 4,0).
Ha ocHoBanuu rpaduueckoii cxeMol puc. 4,0 cocTaBleHa CUCTEMa YPaBHEHUIA:

Xo+yo =R’
(y6—¥o)’ =R’ (6)
(x4 — Xo)2 +(yq — Yo)2 =R’

Pemmenue cucreMbl ypaBHeHI/Iﬁ IMO3BOJIACT OIIPCACINTD Xo, yO, y6:

2 2 2 2
Xq4+Yy ., Ya . a” -R%
a=—"; b=">;, c=———

2X4 X4 B 1+b2
dzlaiz;yozd+\/d2—c;
+

Xo=a—-byy; Y¢=R+Yyj. (7)
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y 2Q~ A
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y
e
& X
N —
o
kil
L~ |
& fi
340/ .
1 74/1 f/ *

60%,.y;/

0)

Puc. 4. 3ananHblii KpUBOJIMHEHHBIN y4acTOK POl 1eTanu (a) U CXeMa K ONpeeICHUI0
HEJIOCTAIOIINX ero mapaMeTpoB (0)

Taxxke moryT ObITh 3agaHbl ds, dy4, dg, L ¥ Ha "epTexe MokazaH y4yacTOK Ipo-

dbus, 3agaHHbI TOukamu 3-6-4, — myra oOKpy>XKHOCTU. Tpebyercs onpenenuTb Koop-

JMHATHI LIEHTPA OKPYKHOCTH X M Yo U BEJIMYUHY pagnyca 3TOU OKpykHOCTH R. Pac-
YeT MOXKHO BBITIOJHUTD MO (popMyTam:

2 2
A= Ye(X5+ Yy _Y4Y6); B= X4Y6 ;
Ya Ya

Xg=B-vVB*—A;R=1x%+y]; (8)

2, .2
_Xgtyg X4
Yo = oy X0-
Ya Y4
ITocne pacdera paguycoB npoduiabHbIX ToUYeK pe3na R;, Ry, Rg, MoxHO onpenenuts

KOOPJIMHATHI TOYEK MPOGUIS OTHOCUTEIHHO BBIOPAHHON CHUCTEMBI KOOpAMHAT, Ha-
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npuMep, Tak, Kak 3TO TOKa3aHo Ha rpaduyeckoi cxeme puc. 5. Ha ocHoBaHHM cXeMbl
MOKHO COCTaBUTh CUCTEMY YPaBHEHUI:

(x0)> +(y9)" =(R)’

(x4 —=X0)" +(y4—yo)  =(R) 9)
(x6 —X0)* +(yg —¥o) =(R)?
A
y
e Z s
Xp
)
e Q N .
=\ 300 1 Sy
I X
‘ 4/[, _/74/ l

V)

Puc. 5. Cxema k onpezaenenuro paauyca R' kpuBonuHeitHoro npoduis pesua 1 KOOpAUHAT
x'ou Yy

Pemienne cucremMbpl ypaBHEHUM NO3BOJSET ONPEAEIIMTH KOOPAMHATHI LEHTpa
OKPY’KHOCTH, 3aMEHSIOLIEH KPHUBOJMHEWHBIA YYacCTOK TEOPETHYECKOro MpOQuiLs
pesna, x'g 1 y'y 1 BeIU4uHy ee paauyca R":

o _X§YaYeYs ~X4Ye ~ Yiy6
0 — s
2(XgY4 —X4Y6)
| _Xéx4+yéx4—xix6—yix6_ 10
YO - s ( )
2(XgY4 —X4Y6)

R =/(xp)? +(yp)* .
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[
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[

T) )

Puc. 6. Kpuonmneitasie mpodum (a, T) 1 UX 3aMeHa Jyisi 00paboTku pacOHHBIM PE3IIOM
(6, B, 1)

Crnenyer Takke 3aMETHTb, YTO HE JIFOOOW KPUBOJUMHEHHBIM MPOPUIL MOKHO
o0Opabotath (paconHbIM pe3ioM. Ecnu Ha KpuBoIMHEHOM Npoduie 1eTaal UMEITCS
Y4acTKH C yrjioM npoduist @, = 90°, To B 3TUX TOYKax pesla 3aJaHuil yroa B HOp-
MaJbHOM MIIOCKOCTH OyneT paBeH 0, a BOJIM3U 3TUX TOYEK OH OyJeT HEAOCTAaTOYEH.
Hanpumep, B Touke A (puc. 6, a) 3aAHUN yrojl B HOPMaJbHOW K PEXYyIIEl KPOMKE
pe3iia IIOCKOCTH PaBEH HYJII0 HE3aBUCUMO OT YTiia ¢.); HA KPUBOJIUHEWHOM y4acTKe,
npUOTMKAIOMIEMCS K TOUKE A, 3aTHUN yroi OyAeT TakKe HeIOCTAaTOYHBIM.
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[TosToMy, 4TOOBI MONYUYUTH YAOBJIETBOPUTEIBHBIE YCIOBUS PE3aHUSI C TOUKHU
3peHUs 3aTHEr0 yriia B JTUX MECTax, HEOOXOAMMO HM3MEHHUTHh NPO(WIb IeTaju.
W, ecnu 3T0 AOMYCTUMO N0 HA3HAYEHUIO JIETalu (BOIPOC U3MEHEHHUS CIIEIyeT corja-
COBaTh C KOHCTPYKTOPOM Y3Jjia, B KOTOPBIM BXOJHUT JI€Tallb), TO BO3MOKHBIMU Bapu-
aHTaMH U3MEHEHHOTO MPOoduIs JeTadu MOTYT ObITh BApUAHTHI, IPEACTABICHHbBIE Ha
puc. 6, 6 u B. B Bapuanrte 6 (puc. 6) npyroi npodusib 3aMEeHSETCS AYTOBBIM U CO-
NPsDKEHHBIM ¢ HUM MPSAMOJIUMHENRHBIM nipoduiieM. [Ipu a3ToM ymensinaercs pasmep 1
netanu. B Bapuante B (puc. 6) pasmep l; coxpansiercs, a 4acTh AYyroBOTO MPOQUIIs
3aMEHSETCS XOPAATbHOMN MPSIMOU.

Ha puc. 6, T ipeactaBien apyroit mpouib U BO3MOXKHBIM BapUAHT €T0 3aMe-
HBI (puc. 6, 1).

[Ipu mosiBIeHUN KaKuX-TMOO0 APYTUX aHAIOTHYHBIX Mpoduieit ¢ ¢,=90° peko-
MEHJIyeTCs JIEUCTBOBATH 110 aHAJIOTUH.

2. METOJUKA PACUETA MIPUBMATHYECKUX ®ACOHHBIX PE3IIOB
C PAJIMAJIBHOU TOJTAYEN

2.1. OnpenesieHue KOHCTPYKTUBHO-T€OMETPUYECKHX ITApaMETPOB
NpU3MaATH4YeCKOro (pacoHHOro pe3ua

2.1.1. Onpenenenne rabapuTHBIX Pa3MEPOB U JIIEMEHTOB KPETUICHUS pe3iia

[Ipuzmatuueckue Qaconnsie pesipl ([IOP) m3roraBamBaoT U3 OBICTPOPEKY-
mei cranu. JJis 3KOHOMHHM OBICTPOPEKYIIEH CTaIM UX WU3TOTABIMBAIOT CBAPHBIMH.
Pexymias yacth mpUBapyBAETCsl BCTHIK WM B MPSIMOYTOJBHOE THE3A0 JIEPKABKU W3
craneit mapok 45 i 40X. Ilpu MaccoBoMm Mpou3BojACTBE (PaCOHHBIX AeTayiei (Ha-
puMep, MpU NPOU3BOJCTBE KOPITyca 3anajibHON CBEYM JIBUTATEIIsI BHYTPEHHETO Cro-
paHusi) mpu3MaTHiYeckue (pacoHHBIE Pe3llbl OCHAIIAIOTCS TBEPBIM CILJIABOM, MPUBa-
pUBaEMbIM K KOpPIyCY pe3la.

dopMma 1 pa3zmepbl OBICTPOPEXKYIIEH YacTU pe3lia 3aBUCIT OT Cocoda CBapKH
U pa3MmepoB npoduis pesna. B tadn. 4 npuBeaeHbl KOHCTPYKTUBHBIE pa3MeEpPhI MPHU3-
MaTUYECKUX (PAaCOHHBIX pe3LoB Mo puc. 7. Co CTOPOHBI OTKPBHITOIO TOPLA 3arOTOBKH
peser no npoduiIo JOJDKEH MepeKphiBaTh AeTanb Ha 0,5+2 MM (T. €. I0JDKEH UMETh
Haryck). Co CTOpOHBI TOpIa pe3la, KOTOPbIM pe3ell IOJHKEH pacrnojiaraTbCs K ma-
TPOHY CTaHKa, JEJaeTCad JOMOJHUTENIbHAs KPOMKA JUIMHON 45 MM (mpsamoil uiu
Tpanenen1aibHou (OPMBI) MO TOCIEIYIONIYI0 OTPE3KY TOTOBOM netanu. Takum 00-
pasoM, pazmep L ckiiagpiBaeTcst U3 JJIMHBI 00pabaThiBa€MOM J1€Talu, HAIycKa U JIJTU-
HBI TPOUIIS TIOJT OTPE3KY.

IIpn nnune obpadarbiBaemoit aetanu 10 30 MM pa3sMmepsbl «JIACTOYKMHA XBO-
CTa» OMPEACISIIOTCS TONBKO ryouHou npoduns aetanu t. [lpu qnuHe o6padbaTsiBae-
Mot netanu Oosbine 30 MM cienyeT MpOBEPUTh IPOYHOCTh «JIACTOYKUHA XBOCTa» B
Haunbosee ocinabieHHOM Mecte. JlJis 3TOro HeoOXOIUMO ONPEACTUTh CUITY pe3aHus
npu oopadotke aetanu P,. Ilopsgok pacuera P, ns IIOP ananoruuen pacuery s
K®P, xoropsrit npencrarnex B 1. 1 (popmyna 3 u tadi. 2).

[Tnomans ceueHus: MaTepuaina «IaCTOYKMHA XBOCTa», pabOTaloIIero Ha cpes,
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MOKHO TIOJICUHUTATh MO popMmyiie:

F,=(A-L15-E)-(H-B-tgy,), (12)
rae y,=qo,+7y, (cM. m 2.1.2). Hanpsbkenue Ha cpe3 paBHO:
P
T, =—2. 13
@ =g (13)

cp
JIoTKHO OBITH BBIJIEPKAHO YCIOBHE:

Tep < [rcpJ, (14)

IJIE Tp — AOIYCKAaEMO€e Hanpsbkenue Ha cpes i cranu 45 (40X); [te,] = 120 H/mm®.

Ecnu ycnosue (14) He BBITIONHSETCS, TO CIEAYET NePEeUTH K KOHCTPYKIIUU PE3-
113, pa3Mepbl KOTOPOTO OYIyT COOTBETCTBOBATH OOJIBIIIEMY 3HAYCHUIO t.

Jlinst Toro 4toObl MOBBICUTH KECTKOCTh pe3lld, CIEAYET MPEeIyCMOTPETh C
TOpLIa, TMPOTUBOMOJOKHOTO TMepeaHeN MOBEPXHOCTH, pPE3b0OBOE OTBEPCTHE, B
KOTOpOE MPHU UCIOJIb30BAaHUU MHCTPYMEHTa OyJeT BBEPHYT BUHT, 00ECIICUNBAIOIIHIA
JOTOJHUTENBHYIO OIOPY.

Ecau momyuunocs, uto pasmep A<2/3L, To ciaeayer B KayeCTBE OCHOBHOTO
pa3Mepa npuHsATh pazmep A=2/3L, a Bce ocTajbHbIe pa3Mepbl YCTAaHOBUTH 1O TabJ1. 4
no ctpoke 3HadeHust A. Ilpu Benmuunne A>60 MM cienyeT MpOU3BECTH pa3padOTKy
KOHCTPYKIIMU PE3LEIECPKABKHA C YUETOM KOHKPETHOTrO O0OOpYy/IOBaHUS, HA KOTOPOM
OyJIeT UCIOJIb30BaH CIPOEKTUPOBAHHBIN MpU3MaTHUYECKU (hacOHHBIHN pe3ell.

Imay

A
!

Puc. 7. KoHCTpyKTHBHBIE pa3Mepbl IPU3MaTHYECKOTO (PAaCOHHOTO pe3ia
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Tabnuna 4
Pa3mepsbl npu3MaTH4eCcKUX pe3loB
['my6una Pa3mepsl pe3ua, Mmm Pa3mepsl XxBoCcTOBHKA Pa3mepsr
npoduist B MM B 3aBUCUMOCTH IIpyBap.
t, MM OT AUAMETPa POJIUKOB, 4acTH, MM
MM
B |[H |[E |[A |[F |r d |M d |M b H
4 9 |75 |4 15 17 10514 (21,313 |18,58 30
6 14 |75 |6 |20 |10 |0,5]6 [2946|4 |24 30
10 19 |75 |6 |25 |15 |0,5 |6 [3446|/4 |29 30
14 25 190 |10 |30 |20 |1 10 |4577|6 [34.85| ¢ 40
20 35 190 |10 |40 |25 |1 10 | 55,7716 |44.,85 ;é 40
28 45 10015 |60 [40 |1 15 83,66 |8 |64,54| & 55

Kpome kperseHust peslia ¢ NOMOUIbIO «JIaCTOYKMHA XBOCTa» MPUMEHSIOTCS U
Ipyrue crnocoObl KperuieHus. B aTom ciiydae mpoekTupyercs pes3lbl ¢ OTIUYHBIMU
AJIEeMEHTaMH KpPEeTUIeHUs, TPUCTIOCOOIIEHHBIMUA K COOTBETCTBYIOIIUM KOHCTPYKIHUSAM
pe3uenepKaBok [S].

OcHalieHue Npu3MaTHYECKUX (PAaCOHHBIX PE3IOB TBEP/ABIM CILIABOM MOBBIIIIA-
€T TPOU3BOJAUTENBHOCTh OOpPaOOTKM 3aroToBOK. OJHAKO H3TOTOBJIEHHE TBEPJIO-
CIUIaBHBIX (DPACOHHBIX PE3IIOB CBSI3aHO C ONPEEICHHBIMU TpyaHOCTsIMHU. Kpome Toro,
B CBSI3U C HEJOCTATOYHOM MPOYHOCTHIO TBEPJOIO CILJIaBa BIIOJIHE BO3MOXKHBI CKOJIBI
pexXylux Kpomok. [1o3ToMy mepexoq Ha KCIOIb30BaHHWE TBEPIOIO CILIaBa IS OC-
HAIICHUA MpPU3MaTH4eCKoro (pacoHHOro pes3na TpedyeT MPHUHLUIUAILHO HOBOTO
MoJxoJa K pa3paboTke KOHCTpykiuid. Hampumep, HexenaTenbHO HCMOIB30BaTh pe-
3e11 1711 00paboTKuU noJiHOTO Npoduiis neranu. Llenecoodbpaznee pacoHHBIA MPOPUITH
neTaiu o0paldaThIBaTh C MOMOILIBIO OTIEIBHBIX pe3loB. B 3ToM ciydae BbIXOI U3
CTpOs OAHOTO M3 PE3LOB U €ro 3aMeHa CTAaHOBSTCS MEHEE OILYTUMBIM C TOYKH 3pe-
HUSl 3aTpaT HAa MHCTPYMEHT IO CPaBHEHHUIO C TeM, €CJIIM Obl HCIOJNB30BAJICSH OJMH
nosHonpoduibHBIN pesenr. Kpome Toro, mpumMeHeHue pe3ioB AJid OTIEIbHBIX Y4acT-
KOB IpOo(uiis AeTaid MO3BOJISIET MOCTABUTh PE3Ibl ¢ 00eCleYeHUEM ONTUMAIIbHBIX
3HAUCHUMN 3aIHUX YTJIOB MO MPOQPIIIIO PEKYIIEH KPOMKH.

2.1.2. HazHaueHue nepeaHero U 3aJHEro yrioB
OpueHTHpOBOYHbBIE 3HAYCHHS YTIIOB 0 U y; Yy [IDP BbIOUparoTcs Tak xe, Kak u

st KOP mo ta6sm. 3 (cm. m. 1.1.2). Jlna pe3ioB, OCHAIMEHHBIX TBEPABIM CILJIaBOM, B
CpeaHEM MOXKHO IPUHATH o= y;=10°.
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2.2. llpopunupoBanmne NPU3MATHYECKOr0 (pacOHHOTrO pe3na 0e3 60KOBOro
HAKJIOHA NepeaHeil MOBEPXHOCTH (IPaHu)

CnpodunnpoBath npusMaTUYeCKuid PacoOHHBIN pe3el] — 3TO 3HAUUT 10 U3BECT-
HOMY NPOQUITIO JETalH ONPEAEIUTh NPO(UIIb €ro pexKyIle KPOMKHU B ABYX IJIOCKO-
CTSIX: B IJIOCKOCTH MEpEIHEN rpaHu JJisi TOYHOTO KOHTPOJISl MPOQUIIsl HA ONTHYECKUX
npubopax (MHKPOCKOIIE, MPOEKTOPE) U B IIOCKOCTH, MEPHEHANKYIISIPHON K 3aJHEN
MOBEPXHOCTH (B HOPMAJIbHOM IJIOCKOCTH) JUIsl U3TOTOBJICHUS PO pe3lia U KOH-
TPOJISL €70 C TTOMOIIIBIO I1abI0Ha (111a0JI0HOB).

[IpodunrpoBanre NPOU3BOAUTCA TpahUUeCKUM M aAHATUTHYECKUM ITyTEM.
I'paduueckoe npodunrpoBanue MO3BOJSAET MOTYUUTh TPpaQUUECKYIO CXeMy JJIS aHa-
JUTUYECKOTO MpodUIupoBaHus (MOTYyUYUTh pacueTHbIC (HOPMYIIBI).

['padmyeckoe nmpoduinupoBaHue MO3BOJSET BBISIBUTH IPyOble OMMOKK aHAJH-
TU4ecKoro mpodunupoBanus. B psne cmydaeB rpadudeckoe mpoduianpoBaHue 00-
JIEr4aeT co3aHue pabouero yepreka MHCTpyMEHTa (Hanpumep, ais pesna A#0°).

[TonmyunTh TOYHOE 3HAYEHUE pa3MEPOB NPOodHIIA pe3la BO3MOXKHO Kak IMpHU
rpadguueckom npodunupoBanuu B CAD cucrtemax, Tak U MpU aHATUTHYECKOM MPO-
(GunMpoBaHUU.

['padpuueckoe u ananutuueckoe npodunupoanue [IOP nokaxem Ha npumepe
00paboTKH pacoOHHOM ACTaNIH MPOU3BOILHOTO Mpodus (puc. 8).

N3o6pazum cxemy mpoduis aetanu coBMmecTHo ¢ mpodunem [IDP (puc. 9).
Hamyck B 1...2 MM cO CTOpOHBI TOpIIa MPYTKa (M3 KOTOPOTO M3rOTaBIMBAIOT (hacoH-
HYIO JIeTaJlb Ha MPYTKOBBIX TOKAPHBIX MOJIyaBTOMATaX) Il KOMIICHCAIIMH BO3MOXK-
HOW HENeprneHIUKYISIPHOCTH TOpLa OCH JAETall 00ecleuuT rapaHTUpOBaHHO oOpa-
00TKy Bcero npoduiis, a mpoduiib pesiia, 0003HAYEHHBIN ToukaMu 5-6-7-8, npeaHa-
3Ha4aeTcsa I MPOPE3KU KAHABKH I0J] MOCIEAYIOUIYI0 OTPE3KYy J€Talu OT MpYTKa.
B yueOHbIX KypcOBBIX MpoeKkTax (padoTax) moJi OTPe3Ky BIOJHE JOMYCTUM y4acCTOK
npoduis AmuHOM 2...5 MM, 00o3HaueHHbIM Toukamu 5-9. Ilpu 3TOM cO CTOPOHBI
Topua pe3ua (T. 9) cienyer npeaycMOTpeTh NOJHYTPEHHUE JUIsl CHUKEHUS TPEHUS Ha
TOPLIEBOW PEXKYILIEH KPOMKE.

3a 0a30ByI0 TOYKY CJIEAYyeT MPHUHATh TOUKY MPOQUIS AETalu, JISKALYI Ha
OKPY>KHOCTH HaMMEHBIIEro auameTpa. Takod Touke clefayeT MpPUCBOUTHL Homep 1.
[IpocTaHoBKa HOMEPOB BCEX OCTANIbHBIX MPOGUIBHBIX TOUEK JIeTaau Oe3pa3InyHa.

Tak kak npexycMOTpeH Hammyck npoduiis pesia no OTHOUIEHUIO K TOPILY JieTa-
7, TO B JJAHHOM CJIy4ae Iejiecoo0pa3Ho HoMepoM | 0003HaYuTh HE (PaKTUUECKYIO
TOYKY MpoQuMiIst JeTanv, a TOUYKy Npoduiis, pacrojoKEHHYI0O Ha OKPYXHOCTH
916 h12 u oTcTosimyto OT TOpIa JAeTanu Ha | MM, T. €. Ha PACCTOSTHUU HAITyCKa.

s mpodunupoBanus KpUBOIHHEHOTO yyacTka npoduis [1OP, npeanasna-
YEHHOTO ISl 00pabOTKM JYroBOro ydacTka mpoduias netandu (Ha puc. 8 3amaH pa-
anycom R14), HeoOxoammo, 4ToObI Ha AYrOBOM ydacTKe Mpoduis aetaiu ObLIN U3-
BECTHBI KOOPAUHATHI TPeX TO4YEK. M3 ueprexa BUIHO, YTO KOOPAUHATHI TOUYEK 3 U 4
U3BECTHBI. B KauecTBe TpeThell TOUKH Mpouis cleyeT BbIOpaTh TOUKY I0JI HOMeE-
pom 10, KOoTOpast HAXOUTCS Ha MEPECEUEHUU IyTH OKPYKHOCTU U MPSMOM, NepreH-
OUKYJSIPHOM OCH IETAIM U IPOXOMSIEH Yepe3 LEHTP OKPYKHOCTU. DOpMyIbl, CB-
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3aHHBIE C OMPEJIEIEHNEM HEJOCTAIOIUX Pa3MepOB MPOoduis aeTaiu, UMEIOIUX KpH-
BOJIMHEWHBIN Yy4aCTOK B BUAE AYT'M OKPYKHOCTH, IPUBOAATCSA B II. 1.4.

Bl6hT%
22U

236410

79 2 6
68

Puc. 8. Dcku3 o6pabaTeiBaeMoi neTanu

—

A

Puc. 9. Cxemarnueckuii npoduis aist npopunuposanus [IOP
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Puc. 10. Cxema k ananutuyeckomy npodunupoanuto [IOP



23

Cxema k ananutuaeckomy npoduinpobanuto [IOP npencrasnena na puc. 10.

OceBbie pa3Mepsl (PacCTOSHUS MEXKAY NMPOPHIbHBIMU TOYKAMHU, U3MEpPEHHBIC
BJIOJIb OCH JIeTaju) Npouis pe3la He UCKaXarTcs M0 CPABHEHUIO C OCEBBIMH pa3-
Mepamu npoduiid 1etaiu, T. €. pa3Mepsl 1., lr.3 U T. 1. 0O1MHAKOBBI Ha pe3le U AeTa-
au. Tloaromy npodunupoBaHre CBOAUTCS K ONPEIEIEHUIO MepenagoB NpoPUIbHBIX
TOYEK B JIBYX BBbILIEYKa3aHHBIX MJIOCKOCTAX. HeoOxoaumo onpenenuTs nepenaisl B
wiockocTsx nepenHedt rpaHu Ci.ig, Cio3, Ciig9 U B HOPMAIBHOM IUIOCKOCTH hj. 1,
hl+3, h1+4,9-

Ilepenuuii yroa B IJIOCKOCTH, NEPHEHAMKYJIAPHON K OCH JIE€TaiH, JUIsl TOYKH
pesna 10 MOXHO OoTnpeenuTh 1o GopMyIie

[ dp
Y10 = arcsin| —--siny; | . (15)
10

[Tepenanbl Ci-19, hi:19 MOXHO OmpenenuTh 1Mo GopMyiam:
Ci.10=0,5-dyg -cosyjp —0,5-d; - cosyy, (16)
hy.19=Ci.p -cos(ay +7vy). (17)
[lepeanuii v 3aAHUI yroJ 11 000 1-11 TOUKK OMpeestoTcs 1Mo GopMyiam:

[ dy .

y; =arcsin| —--siny; | o, =0 +y, —; . (18)

10
A mepenazapl 1)1 1-d TOYKHU — 110 hopMyam:

Ci.i =0,5-d; -cosyyg —0,5-d; - cosyy, (19)
hy.;=Cp-cos(oy +71p). (20)
[lepenaapl MOXKHO OIIPEAETUTH 1O APYTUM opMyJiaM:
Cy=0.5-d, SN =T) @1)
siny,
Ecnu y,=0, To mo ¢popmyine (21) cuutars Henb3ss. Caegyer NpUHSATS:
Cy =92 22)

Jlnst Toro 4toObl yOenuThcsi B pabOTOCIIOCOOHOCTH HHCTPYMEHTA, ClIeIyeT
ONpENEeNUTh 3HAUCHHE MEpPEJHEr0 M OCOOEHHO 3aJHEro yria BO BCEX TOYKaX
peXKYIIEH KPOMKH B CEKYILIUMX IUIOCKOCTSX, HOPMAaJbHBIX K PEXKYIIEH KPOMKE.
Nx MoxHO onpenenuTs no popmyiiam

o, = arctg[tga; - cos; ], (23)

Vi = arctg[tgy; - cosg; ], (24)
rae ¢; — yroi npoduis pesua B i-il Touke. OH 3aKIIOYEH MEXAY OCBIO JIETalu U
KacaTeJIbHOM K MPOUITIO pEeXKYIIeH KPOMKHU B JAHHOM 1-U TOYKE.

B GounbmivHCTBE NPOGUIBHBIX TOUEK UMeeTcs JBa yriia npodwuist. Hanpumep,
B TOYKE 2 yrodl mpouiis, eciau ABUTAThCS CO CTOPOHBI TOUKH 1, OyneT paBeH ¢,=0°, a
€CJIM JIBUTATHCSA CO CTOPOHBI TOUKH 3, TO OH OYJIET paBeH

B touke 3 yron npoduisi, ecinu IBUratbCs cO CTOPOHBI TOUKH 2, OyJIET paBeH
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h,.
(p; = arctg 2+3 ,
12+3
a co cTopoHbI ToukH 10 OyaeT paBeH
lig-3

O3 = arcsmT )

rae R' — paauyc nyroBoit yactu npoduiist pesna, onpeaeieHue KOTOporo packpbIiTo B
n. 1.4.

AHaIOTMYHO HaXOAATCS YTkl NpOouUiIs pe3lia U Il OCTAIBHBIX TOYEK Npodu-
ns1. Ecnu my1st ;aHHOM TOYKW MMeeTCs JIBa yriia npoduiis, To, KaK ciaeayeT u3 GopMy
23 u 24, B 3TOI TOUKE pe3ia Oy yT UMETh MECTO TI0 JIBa 3HAYCHUS YTJIOB O U V.

Jlis obecniedeHus: yIOBIETBOPUTEIBHOTO PE3aHUsI HEOOXOIWMO BBIIEPKATh
YCIIOBHE O = 2930,

B npoTtuBHOM citydae cieyer aub0 yBEIUYUTh Yol o, TU00:

- MPUHATH MEpPbl KOHCTPYKTHUBHOTO XapakTepa (Hampumep, HAaKJIOH B BEpTH-
KQJIbHOW TUIOCKOCTH WJIM PACIIONIOKEHHUE Pe3la MO YIJIOM K OCH JIETalIh), KOTOPbIE
OBbI TTO3BOJIMIIM YBEITUYUTH 3HAYCHUE YTJIa Oly;;

- BBIIIOJIHUTH MOJHYTPEHUSI HA PEKYLIUX KPOMKaxX ¢ ¢; =90°.

[Tocnennee HanboJiee YaCTO OCYIIECTBIISCTCS MPU TPOSKTUPOBAHUH WHCTPYMEHTA.

Ha pabouem 4eprexe MapKUpyeTcs yron y, = o + 7, -

2.3. IIpodpuinupoBanue NpU3MaTHIECKOTr0 GacOHHOr0 pe3na ¢ 0OKOBBIM
HAKJIOHOM IIepeHell TPaHu

['papuyeckoe npodunupoBanue [IOP ¢ GOKOBHIM HAKIOHOM MeEpeaHEH IMo-
BEPXHOCTU (TpaHu) MOKAKEM Ha mpumepe npoduampoBaHus pesna Jjs o0paboTKu
JeTalu, NpoPuiib KOTOPOU COAEPKUT TOUHBIN KOHYC (puc. 11).

B srom ciyuae 3a 0a30ByI0 OKpPY>XKHOCTb MPUHUMAIOT OKPYKHOCTb C Hau-
MEHBIIIEM JHAMETPOM KOHMUYECKOH IMOBEPXHOCTHU JIETAIN. 31€Ch IOCTAaBUM TOUKY C
HoMmepoM 1. Homepom 2 crnenyer 0003HAUMTh TOUKY Ha NpOQUIIE AETaIH, JIEKAILYIO
Ha OKpPY>XKHOCTH HauOOJIBLIETO AMaMeTpa KOHMUYECKOH MoBepXHOCTH. IIpocraHoBKa
BCEX OCTAJIbHBIX HOMEPOB TOUEK Oe3pazInyHa.

[Ipsimass oOpasyroias KoHyca AeTalld JISKUT Ha JuHuu 1-1, coBmamaromieit ¢
JUaMETPAIIBHON MJIOCKOCThI0 KOHMUYECKOW MOBEPXHOCTH. ClIe10BaTEIbHO, PEXyIast
KpoMKa pesia, obpabaTeiBaromias (mpoduiaupyromias) 3Ty 4YacTh JeTajiu, JTOJDKHA
pocTUpaThCst OT TOUku 1 10 Toukm 2 (puc. 11,a), a paccrosiaue hy., onpenenser me-
penaj Toyek | u 2 B IIIOCKOCTH, MEPIEHANKYIISIPHOM K 3aIHEM rpaHu pe3la.
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[TpuHIIMTT HAXOXKIAEHUS OO0 NPyrod TOUKHM Mpoduis pe3lia Ha MPOCKIUU a
(puc. 11) nokaxxeM Ha mpUMeEpEe HAXOXKIAEHUS TOUKHU pe3lla, COOTBETCTBYIOIIEH TOUKE
4 npoduns geranu.

Ha npoexuuu 6 (puc. 11) npoBeneMm o00pa3yrollyr0 KOHyca AETalau 10 KOHIIOB
npoduiig (c yueToM Hamycka ¢ OJJHOM CTOPOHBI I€Tajdd U AOMOIHUTEIBHOIO Ipodu-
Js o], OTpe3HOM pesen). 3aTem yepe3 npoduiIbHble TOUKHU aeTanu 3, 4 u T. 1. HeoO-
XOJIUMO TPOBECTH MpPSIMBIE, MIEPIICHINKYIJISIPHBIE OCH JeTalid. B Mecte nepecedueHust
ATUX NPSAMBIX U oOpasylolleldl KOHyca JETald MOSABSATCS TOYKH, KOTOPBIE CIIETyeT
0003HAYNTh MPEKHUMHU HOMEpaMu co mrpuxamu. Hanpumep, Ha nepeceyeHuu mnpsi-
MO, KOTOpasi MPOXOAMUT Yepe3 TOUKY 4 MEepHEeHIUKYISPHO OCH, U MpAMON — oOpa-
3yIOIel KOHYycCa JIeTalu MOCTaBUM TOYKY 4' (uHIekcamu «d» 1 «(» mpu quaMmerpax
d4 0003HAYMM TOYKH, MPUHAJJICKAIINE AETATU U MPOJIOJDKEHUIO TPOPMIIST IeTalu ¢
ydeToM Hamycka). Touka 4' IeKuT Ha OKPYKHOCTH C TUaMeTpoM dy.

Touky 4' ¢ mpoekiuu 6 (puc. 11) cnemyer neperectn Ha mpoekiuio a. Ha mpo-
eKUMHU a Touka 4' OyaeT pacnoynoxeHa Ha npsaMoit 1-1, a pacctosnue ot Touku 0 10
Ttouku 4' Oyner paBHo: 04'=1, = % :

Yepes Touky 4' mpoBeeM NpsSIMYIO MO YTJIIOM Y; U HAlIeM IepeceueHne 3TOn
OpsIMON M OKPYXKHOCTU ¢ fuameTpoM dy. OO603HAUYUM TOUKY MepeceueHus: TOUKOH 4.
Ona u Oyznet Ha npoekuuu a (puc. 11) uckomoit Toukoil npoduiist pesua. Paccrosnue
h;.4 onpenensier nepenan Touyek pe3ua 1 U 4 B IIIOCKOCTH, MEPHNEHIUKYISIPHOU K
3aJlHEN TPaHU pe3La.

AHanoruyHelie MOCTPOCHUS MMPOBOMAST U JIsl APYTUX TOUEK MPpoduiIs pesna.

I'paduueckoe npoduimrpoBanue npu npoektupoBanuu [IOP ¢ 6okoBbIM Ha-
KJIOHOM TIE€pe/IHEeN TPaHU SIBISIETCS 00513aTeNbHBIM, T. K. 3TO Ja€T BO3MOXHOCTbH Ipa-
BUJILHO BBITIOJIHUTH paboumii ueptexx mHcTpyMeHTa. [Ipu rpaduueckom mpoduimpo-
BaHUU BBISABIIACTCS TAaKKE BO3MOXKHOCTh MPOQMIMPOBAHUA pe3lia Juisi 00paboTKu
BCEro npoQuiisd JAeTajal U3 yCIOBHUS JOCTaTOUHOCTH 3aJHET0 yTia JUisl BCEX €ro mpo-
(GUIBHBIX TOYEK.

JUis Toro 4toObl rpa)MyecKUM IyTEM ONPENEIUTh JOCTATOYHOCTH 3aHETO
yria, Ha npoekiuu a (puc. 11) yepes Touky O nmposenem npsmyro 00; mox yriaom o, K
aunuu 1-1. Ecnu kakas-mu0o TouKa OKa)KeTcsl Ha ATOM MpsIMOM, TO JUIsl Hee 3HAaUCHUE
3a/IHero yria OyJleT paBHO HYJIIO, U, CJIE€I0BATEIbHO, IPOLIECC pEe3aHusl B TOM MECTE
HEBO3MOXeEH. B Toukax mpoduns pesua, nexamux Boie npsmoi 00, OyayT oTpu-
HaTeNbHbIEC 33JJHUE YIJIbI, U MPOLECC pe3aHus TeM Oosee Oyner HeBO3MOXKeH. B nep-
BOM U BTOPOM CJIy4asiX CJIEIYET NONTHU CIAEAYIOIIMMU My TAMMU:

- YMEHBIIUTh MEPEHUNA YTOJI;

- YBEJIMYUTb 33 JHUN YTOJI;

- OTKa3aTbcsi OT 00pabOTKU BCero MpoQuiis AeTad OJHUM PE3I[OM, 3aMECHUB
00paboTKy IBYMS pe3laMu;

- IEPEUTH OT MPOPUIIsA Tpaneren1aaIbHOro Mol OTPE3KY K IpSIMOMY MpPOdUIIO
(cM. puc. 8, 9).

[Ipu HaxOXaeHUM TOUYKU Mpoduiis pesna Huxke npsimor 00; JOCTaTOYHOCTDH
3aJIHETO YIJIa OMPEIENIAETCS pacueToM IMpH aHaTuTHUYecKoM npodunupoBanuu [1DP
¢ OOKOBBIM HaKJIOHOM MEpEIHEN IPaHH.
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Ananutnueckoe npodunupoBanue I[IOP ¢ OGOKOBbIM HAKIOHOM MepeaHeit
TPaHM TIPOU3BOJIUTCSA HA OCHOBE TPadUuecKOro MOCTPOCHUS U CBOJUTCS K OTIpeiese-
HUIO TepernaioB MPOPUIbHBIX TOYEK, T. K. OCEBBIE pa3Mephl pe3lia HEe HU3MEHSIOTCS
0 CPaBHEHMIO C OCEBBIMHU pasMmepamu mnpoduis neranu. Pazmepsl li-,, lys, I3y
¥ T. J. OJWHAKOBBIE HA PE3IE U Ha JeTalH. /{111 Takoro pes3na I0CTaTOYHO OINpejie-
JIUTH TMEPENaabl TOJbKO B OJJHOW CEKYILEH MIOCKOCTH: IJIOCKOCTH, MEPHEHIUKYIISP-
HOU K 3aJHEN TIOBEPXHOCTH pPe3La.

[Tepenanbl Touek 1 u 2 onpeaesstores mo Gpopmyiie:

d, -d
h., = % - COS QL . (25)
Ilepenans! Touek 1 u 4 onpenenstorcs no Gopmysie:
d d
hi.,=—%cos| a, +arctg‘Y4‘ —L.cosay, (26)
2 Xy 2

rac X4 U 'y4 — KOOPpAUHATBI TOYKH 4 OTHOCHUTEJIBHO KOOp,Z[I/IHaTHOI;'I cuctembl XO0Y.
d
4'

Y4aursiBas, 4To 1, = 74 , Ty =——, TIOJly4YHM:

X, =1, -siny, + \/(r4. -sin®y,)? — 17 -sin’y, +1; -cos’y, , (27)

Ya=H15 —X] . (28)

Jiist mo00it 1-11 TOYKK KOOpAUHATHI X; M Y; ONPEIeIII0TCS Kak:

. 2 L2 N2 2 .2 2 2
X; =T, -sin y1+\/(ri,-sm Y1)  —rr-sin”y,+1”-cosyy , (29)

yi =tr7 —x{ . (30)

3HaK «t» IPH Iy, 2= [y U «—y IPHU Ty, < Iy
Co0TBETCTBEHHO Mepenaa Mexay - TOUKOM M TOUKoi ¢ HoMepoM 1 Oyner:

= di - COS oc1+arctg‘y1‘ —ﬁ-cosocl. (31)
2 X; 2

h,
1
3uak «t» npu ¥ < 0, «-» npu y; = (.
IIpu h;.; < 0 Toukm mpoduns pe3na naibiie yAaleHbl OT 0a3bl («JTACTOUYKUH
XBOCT») 110 CPAaBHEHMIO C TOUYKOH 1.
3nauenus quaMerpoB dy MOKHO paccunTaTh 1o Gopmyie:
d, -d
di' - dl i gl i 1
14
1+2
3HaK «+» MpPHU YCIOBUM PACHOJIOKEHHUS TOUKHU 1 CO CTOPOHBI TOUKH 2, PU PacIoiio-
KEHHH TOYKH 1 CO CTOPOHHI 1.

3anHuii yroi B J1000# Touke mpo@uiist OyIeT TOCTaTOYHBIM, €CIIH BbIACPKAHO
yCIIOBHE:

(32)

o, —arctg=—"- Yi|>oe (33)
Xl
VYron HakJIOHa peXyIIer KpoMKH, o0pabaThIBarOIICi KOHYC JIeTaiu, Ompee-
asercs 1mo popmyiie:
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“t1s2
VYTroa HakJIOHa nepeHel NOBEPXHOCTH pe3lia B MONEPEYHOM TNIOCKOCTH (3Ha-
YEHUE MCHOJB3YETCS MPU 3aTOYKE U ONPEACIICHUH yIia B HOPMAJIBHON IUIOCKOCTH)
ompenensieTcs o Gopmyie:

A= arctg(% -sin ylj . (34)

d, —d
v =arctg) —2—2L-tgy, |. (35)
2- £1+2

AHanu3 U3MEHEHUS 3aJHETO yIjla B HOpPMAJIbHOM IUIOCKOCTU MPOU3BOJAUTCS T10
dbopMynam, NpUBEIECHHBIM B II. 2.2.
[lepenuuii yros B HOpMaabHON TMJIOCKOCTHU ISl 1-i1 TOUKM MOKHO ONpPEACIUTh
o ¢opmyiie:
Vi = arctg(tgy; - cos@;) +arctg(tgyy - sing;). (36)
Benuuuns y; 1 yy; Hamo moacTaBisaTh B popMysasl 33 u 36 cO CBOMMH 3HAKaMH,
ay; =y % arctg(yi/xi).

3. METOAUYECKHUE YKA3AHUS 11O PASPABOTKE PABOYHX
YEPTEXEHN ®ACOHHOTI'O PE3IIA 1 ITABJIOHA
C KOHTPIIABJIOHOM K HEMY

Jlommyck Ha mepernassl mpoUIbLHBIX TOUYEK pe3ila OmpeaeseTcs Kak 2/3 cyMMbl
JIOTyCKOB Ha PaJNyChl XapaKTEPHBIX TOYEK MPOPMIS JETalld, COOTBETCTBYIOLIUX
paccMaTpuBacMOMY IIepernany.

Hanpumep, nonyck Ha nepenaj Mexay Toukamu 1 u 3 OyaeT paBeH:

T(hH)=§[T<r3)+T<r1>]=0,7(T7d3+T7C“],

rae T(r3), T(ry) — momycku Ha paanychl XapakTepHbIX Touek aeranu; Tds, Tdy — no-
IyCKH HAa TUAMETPhI XapaAKTEPHBIX TOUEK JAETAIH.

Ecnm okaseiBaercs, 4to paccunmTaHHblid qonyck menesme 0,02 MM, TO ciemyer
y)KECTOYUTh JIOMYCK HAa JUAMETP OKPYKHOCTH, COOTBETCTBYIONTHI 0a30Boi Touke 1,
T. €. IpUHATH Td; MO EeBATOMY WJIM BOCBMOMY KBaJIUTETy. Torna paciimpuTcs mose
JIOITyCKOB Ha BCE OCTajbHBIE Mepenaasl. B mociaenneM ciyuae, Kak mpaBuiio, odecre-
yuBaeTcs JAOMycK Ha nepenaj 6osee 0,02 M.

3HaK nepea OTKJIOHEHUEM Ha Iepenajbl AOJHKEH ObITh OJMH U TOT )K€ Y BCEX
NEPENasioB: «+» WIH «—».

Jlomyck Ha oceBbI€ pa3Mepbl peslia MpUHUMaeTcsl paBHbIM 1/2+1/3 wactu go-
yCKa Ha COOTBETCTBYIOIIMIA OCEBOM pa3mep neranu, Ho He 6ornee +0,03.

[Ipumep ucnosnHeHus pabodero yeprexa Kpyrioro ¢aconHoro pesua 6e3 60-
KOBOT'O HAaKJIOHA MEpeaHeH MIOCKOCTH MoKa3aH B npuioxkenuu 1. Jmamerp OypTuka
¢ TopuoBbiMu 3yObsiMu dg = (1,5+1,7)-dy. Yron mo nHy 3yObeB NMpUOIU3UTEIHHO MO-
KeT OBITh pacCUMTaH 1Mo GopmyJie:
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T
tgo; = ; ,

I7i€ Z — KOJIMYECTBO 3yObeB.

[IpenoTBpaTuTh MOBOPOT KPYTJIOro (paCOHHOTO pe3la OTHOCHUTEIBHO ONpPAaBKU
MOKHO M C MTOMOILBIO MaJbLa, OJJMH KOHEL KOTOPOro BXOAUT B OTBEPCTUE HA TOPILIE
pe3na. Takum 00pa3oMm, okoHUATENIbHOE O(opMIeHHE pabouero yeprexa KpPyrioro
(acoHHOTO pe3ua ciaeayeT CoracoBaTh ¢ KOHCTPYKIMEH pe3leepKaBKu Il €ro 3a-
KpeIUIeHHs. B pa3nnMuHbIX JINTEpaTypHBbIX UCTOYHUKAX [3, 4, 5] npuBeneHsbl pa3nny-
Hble KOHCTPYKIIMH, NPEAHA3HAUYECHHBIE /JIs UCIIOJIb30BAHUS HA Pa3IMYHBIX MOJEIIX
ctaHkoB. [lo3Tomy, npexae 4yeM NpUCTYyNUTh K pa3paboTKe KOHCTPYKLMU pe3lenep-
’KaBKH, CIEAYyEeT yCTAHOBUTh MOJEIb CTAHKA, HA KOTOPOM MOHO M3TOTOBHUTH 3aJaH-
HYIO JI€TaJIb.

JnuHa numdoBaHHONM uacTu mocagoyHoro oreepcerust 1 =0,25-(B-1,);

B=(L, +1, +6...8), rne B — mmpuna pe3ua, |, — mupuHa Bpe3KK MO OTPE3HOM pe3ell.
Ha ueprexe pesna o0s3aTesbHO yKa3bIBatoT pacctossnue H =1, sin(a; +7;) oT

IJIOCKOCTH MEPEHEN MMOBEPXHOCTHU 10 OCH pe31a, KOTOPOE HYKHO BBIIEPKUBATH IPU
nepetouke pesna. [leperouka obecrieyuT oOpa3zoBaHue yriia y; MOCTOSTHHONW BEITUYH-
Hbl. Ha 4deprexe ykaspIBaeTCs IPEBBILIEHUWE OCU pe3lla HaJ BEPLIMHOW pexyLIeH
KpOMKHU h. DTOT pazMep BBIIEPKUBACTCS MIPU YCTAHOBKE pe3lla Ha CTaHKe M obecte-
YUBaET 3a{HUN yToia . Bemnumasl H u h Mapkupyrotcs Ha Topiie pesia.

[Ipumep ucnonHeHus padoyero 4yepTexa Mpu3MaTHIecKoro (pacoHHOro pesua
¢ OOKOBBIM HAKJIOHOM MEpPEIHEN MIOCKOCTH MOKa3aH B MPUIOKEHUH 2.

Odopmnenue pabouero yeptexxa [IOP takxke criemyer coriacoBaTh ¢ KOHCT-
PYKLIMEN pe3leAep/KaBKU ISl €T0 3aKpeIuIeHus. B murepaTypHbIX UCTOYHUKAX |3, 4,
5] npuBeneHBI pa3IMYHbIE KOHCTPYKIIUH, MPEIHA3HAYCHHBIC ISl UCIOJIb30BaHUS HA
Pa3IMYHBIX MOJENSAX CTaHKOB. [loaTOMy cieayeTr ompenenuTb, Ha KAKOM CTAaHKE
MOHO 00pabaThIBaTh NMPOGUIb 3aJaHHOMN JACTaNH.

[Tpu m3roroBnennu [IOP u KOP koHTpOoaupyoT npoduiib ¢ TOMOIIBIO 1a0-
JIOHA 110 pa3MepaM B HOpMaIbHOM ceueHud. [Ipu KoHCTpyrpoBaHuU m1abJioHa Ceay-
€T IPeIyCMOTpPeTh 0a30BYI0 TOBEPXHOCTh, K KOTOPOM MPUKIIaIbIBAETCA 1MIA0JI0OH U Ha
IPOCBET KOHTponupyeTcs mpoduis. OO0sdHO 3TO TOpen (pacoHHOro pesna. s on-
pedelieHns CTENEeHN M3HOca MIa0JioHa MperycMaTpUBaeTCsl KOHTpiadioH. Pabouunit
YepTexk MmabiioHa M KOHTPIIA0JIoHA MJIs M3MepeHus mpoduis (HacoHHOTO peslia IMo-
Ka3aH B IPWIOKEeHUAX | u 2.

Jlomyck Ha pasmepsl nmpoduis madioHa NPUHUMAIOTCS paBHBIMH 2/3 OT Jo-
nycka Ha npoduib pesna. Packa mo npopuiato madioHa JaeT BO3MOKHOCTh TOUHEE
IPOKOHTPOJIUPOBATH NMPOGUIIb pe3lia, T.K. IPU MaJIOH TONIIMHE 1abjloHa Jy4lle BU-
JIEH TPOCBET MEXAY PE3LIOM U MIA0JIOHOM.

[I1a610H M KOHTPIIAOJIOH M3TOTaBIMBAIOT M3 cTanu 20 ¢ mocienyromen Ie-
MEHTAIIMEH U 3aKaJIKOH, 1100 u3 ctanu Y7, Y8 ¢ 3aKaJIKOM.
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3AK/IIOYEHUE

OOpaboTKka Hapy>XHbIX M BHYTPEHHUX MOBEPXHOCTEH (PACOHHBIMU pE3LAMHU
ABJISIETCSI BBICOKOIIPOU3BOJIUTENBHBIM U TOYHBIM METOJOM MEXaHMYeCKoW o0padoT-
k. DPGHEeKTUBHOCTH 00pabOTKH (PACOHHBIMU pe3laMH B 3HAUYUTEIIBHOW CTEICHH
npelonpenensieTcss KOHCTPYKTUBHON (OpMON MHCTPYMEHTa, METOJaMU UX PEryiu-
pOBaHUSs, KPEIUICHHS U MIEPETOUKH.

Pacuet (hacoHHBIX pe3loB, Kak U APYrUX PEXYIIUX WHCTPYMEHTOB, SBIISICTCS
MHOTOBapUaHTHOM 3ajadeil. B manHOM yueOHOM MOCOOMHU PacCMOTPEHBI 0OCOOEHHO-
CTH KOHCTPYKIIMU KPYTJIBIX U MPU3MATUUECKUX (PACOHHBIX pe3loB. [l Kaka0ro BH-
Jla pe3loB JaHbl METOJHMKH pacueTa W IMPOCKTUPOBAHHUS ONTHMAIBLHOTO BapHaHTa
KOHCTPYKIMU C YYETOM YCJIIOBHM 3KCIUTyaTallud M TpeOyeMOro KadecTBa IOJydae-
MBIX TTOBEpXHOCTEH. JlaHbl TaOIHIIBI ¢ HEOOXOAMMBIMH CITPABOYHBIMU JAHHBIMHU JIJIS
pacuera. KpoMe TOoro, B momMolp CTy/I€HTaM MPUBEIECHBI IPUMEPHI pacueTa pe3LoB,
pa3paboOTKM uepTexeld U TEXHUUECKUX TpeOoBaHui K pe3iam. ColepxaHue JaHHOTO
y4eOHOT0o MocoOus MO3BOJIUT CTYACHTAM M3YYUTh COBPEMEHHbIE METOAUKU pacyeTa
U TIPOCKTUPOBaHUS (PACOHHBIX PE3IIOB U IPAMOTHO PACCUUTATh TAKOM MHCTPYMEHT B
KYPCOBBIX M IUILTIOMHBIX ITPOEKTAaX.

VYyebHoe nmocobue npeHa3HaueHO ISl CTYJACHTOB BBICIIMX y4eOHBIX 3aBejie-
HUM, oOyyaromuxcs 1o HanpasieHuo 151900 «KoHCTpyKTOpCKO-TEXHOIOTHUECKOE
o0ecrnieueHre MallMHOCTPOUTEIbHBIX MPOU3BOJCTB». Kpome Toro, nanHoe mocobue
OyJeT TOJIe3HO MPETOoIaBaTelsIM U aCIIUPAHTaM BBICIHIMX yUY€OHBIX 3aBEJCHUM.
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HNPUJIOXKEHHUE 1

IIpuMep pacyera KpyrJioro ¢gacoHHOro pesua

1.1. OnpeneseHue HAPYKHOTO TUAMETPa pe3na
U IHaMeTpa 0TBEPCTHS MO/ ONPABKY
MuHUMaNbHO TOMYCTUMBIN Hapy>KHBINA painyCc KPyriaoro (acoOHHOro pe3lia:
danpen = 4-(t +€) =4-(12 +5) = 68 Mmm.
BriOupaem ByXCTOpOHHEE 3aKperieHue pe3la, T.K JJIMHA AeTanu 6omibiie 30 M.
OmnpenensieM yIOENbHYIO CHIy pe3aHHs I PEKOMEHAYEeMOW Mojadu
S = 0,06 mm/00; Py, =260 H/Mmm.
['maBHast COCTABIAIONIAS CHIIBI PE3aHUS:
P, =Py, I’, =260 - 120=31 200 H.
[IpenBapuTenbHO TUAMETP MOCATOYHOTO OTBEPCTHS:
domper = 0,78- L, - P,%* = 0,78-120%%-31200"* = 50,3 mm.
[Tpuanmaem S = 0,03 Mmm/06; Py, = 150 H/mMm.
P, =Py, I’,=150-120=18 000 H.
donper = 0,78- L, - P,%* = 0,78-120%%-18000"* = 39,7 mm.
OkoHYaTeNbHO BHIOMPAEM CTAHIAPTHBIC 3HAUCHHUS:
da=125 mM; dyg =40 Mmm; € = 6 MMm; R =3 mM.

1.2. Bo1Oop nepeaHero u 3aHero yrjioB
Y1 = 200, o = 120

1.3. I'pa¢duueckoe npoduanpoBanue Kpyriaoro pacoHHOro pesua ¢ 00KOBbIM
HAKJIOHOM mepeaHeil moBepxHocTH u (A=0)

VYcranaBnuBaem mmprHy KOP ¢ yyeToM HEOOXOIMMOCTH MEPEKPBITUS 00pa-
O0otkol mnmuubl Aetanu: 1=126 mm. [IpocTtaBnsem xapakTepHble TOUYKHM Ha Tpoduiie
netamu (1. 1, 2, 3, 4, 5, 6), BeIOupaeM B kKauecTBe 0a30BOH T. 1, pacroioKeHHYIO Ha
MEHbILIEM AuameTpe KoHyca. M3o0paxkaem B BbIOpaHHOM MaciiTabe oOpabaThiBae-
MYIO JIETajlb B IBYX MTPOCKLIHSIX.

PaccuntsiBaeMm nipeBbiieHne ocu KOP Hag ockro neranu:

h =R, -sina,; = 62,5-sin12° =12,994 mm.

1o uzBectHsIM 3HaueHusIM h u R; mopucossiBaem kouTyp KOP.

[IpoBepsieM 1OCTaTOUYHOCTH BEIMUMHBI 33 JHETO yTia 0 JUIsl BCeX CIpOoduiInpo-
BAaHHBIX TOUYEK: gce mouku, kpome m. 6, Hudce aunuu yenmpos O, u O, Cnedosa-
menvHo, 8 moyke 6 3a0null yeon ompuyamenvuviii. Omraszvieaemcs om obpabomru
oemanu oOnHum pezyom. Cmynenw lss He oopabamvieaem.

Jlanee, T. K. BC€ MOCTPOEHUS BBINOIHEHBI B mporpaMmme AutoCAD, cHumaem
MOKA3aHMs C MOJTYUYUBIIETOCS U300paXKEHUS:

R” =62,500 mwm;
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R, = 52,760 mm;
R”; = 64,328 mm;
R”; = 65,095 mm;
A =-9,740 mm;

A13 = 1,828 MM,
A4 =2,595 mm;
2=3,9132°.

1.4. Ananutudeckoe npopuanposanue KOP

BBoaum cucremy koopauHat YO, X ¢ IeHTpoM Ha ocu Jetainu. KoopauHaTsl
uentpa KOP 1. Oy Oyayrt:

You =h =R;-sino; = 62,5-sin12° =12,994 mm.

Xou = Ry-coso + 11 = 62,5-005120 +20=281,134 mm.

Haxoaum koopaunater 1. 17,27,3":

s Toukm 17

yi»=0; X7y =1, =20 Mmm.

Jlnsa Toukm 27

vy’ =0;x7;=r1,=30 Mm.

s Toukm 37

r3; = 18 Mm;

I',3 =1 = 20 MM.

X5 =r1isin’y, + \/(r3' sin? y,)? — 1> sin? v, + 173 cos® vy, ;
X =20-sin” 20° +4/(20-sin® 20°)> =207 -sin” 20° + 18 - cos® 20° =
=17,9850 mm;

Y3 =413 — X3

y7 =+:/18% — 17,9850 =0,7334 mm.

s Toukm 47

4= 18 MMm;

@y = arctg[(r,—1;)/1;5] = arctg[(30—-20)/50] = 11,30993 rpan.
'y =11 — L4 tgp, = 20 — 42- tg11,30993° = 11,6000 mm.

X4 =rjsin?y, + \/(rjt sin?y,)? —r;°sin? y, + 24 cos® v, ;
X =11,600-sin’ 20° ++/(1 1,600- sin’ 20°)> —11,600" - sin’ 20° +18* - cos’ 20° =
=17,855 Mm ;

Y =+yr8 =X
yh = +./18%-17,855> = 2,2767 mm .

Haxonum paguycer KOP.
J{nst Toukm 27
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R% = \/(YOu B yg)Z + (Xou o X,é 2;

R) = \/(12,944 -O)2 +(81,134-30)2 =52,760 mMm.

AHaJOTHUYHO JIJISl IPYTUX TOUEK:

RY =/(12,944 — 0,7334)* + (81,134 — 17,9850) = 64,328 mm;

R} = \/(12,944 +2,2768)* +(81,134-17,8554)* = 65,095 mm.

ITo HannenusiM paguycaM KOP paccuuTbiBaeM COOTBETCTBYIOIIKE MEPEIAIbI
npoduiisg pesna:

A =Ry — Ry»=52,760 — 62,500 = — 9,740 mm.

AHAJIOTUYHO JIJIs1 APYTHX TOYCK:

Aj3=R3» — Ry»=64,328 — 62,500 = 1,828 mm;

A1s= Ry — Ry»=65,095 — 62,500 = 2,595 mm.

PaccunTeiBaeM 3aH1E ¥ TIEPETHKE YTIIBI B TUIOCKOCTH BPAICHUS JCTAIH:

Jns Toukm 1" : o = oc1=120; Y= y1=200.

Hons 1. 2"

ol = arctg[(You —y27)/(Xou — X2»)] — arctg(y2+/Xxy»);

o = arctg[(12,994 —0)/(81,134 — 30)] — arctg(0/30) =14,258 rpax;

Y2r =71+ arctg(y>/xzv);

o = 20° + arctg(0/30) =20 rpaz.

AHaIOTUYHO U JUISl IPYTUX TOUEK:

Josa . 3":

oz = arctg[(12,994 —0,733)/( 81,134 — 17,985)] — arctg(0,733/17,985) =
= 8,652 rpan;

vy = 20" + arctg(0,733/17,985) =22,335 rpax.

Jns 1. 4":

oy = arctg[(12,994 +2,277)/( 81,134 — 17,855)] — arctg(-2,277/17,855) =
= 12,733 rpan;

vy = 20" + arctg(-2,277/17,855) =20,834 rpa.

OmnpenensieM yTiibl B TUIAHE.

Jlnst Touek 17, 27

@ = @y» = arctg (1;/ | Ri» —Ry- | ) = arctg(50/ | 62,500-52,760 | ) =78,9763 rpa.

Jlnst Touek 37, 47:

@3 = g = arctg (1s4/ | R Ry | ) = arctg(42/| 65,095-64,328 | ) =88,9538 rpan.

PaccunThiBaeM 3HaUEHUS 3aTHAX U TIEPETHUX YTIIOB B HOPMAJIHLHOM CCUCHHUH
(TTepIIeHIUKYISPHOM MPOCKIIUN PEXKYIIEH KPOMKE Ha OCHOBHYIO TNTOCKOCTH):

s Toukm 17

Oy = arctg(tgo- -sing;»);

oLy = arctg(tg12” -sin78,976°%) =11,784 rpap.

Yur» = arctg(tgyy- - sinQy-);

Yui~ = arctg(tg20° - sin78,976") =19,659 rpax.

s Toukm 27

Ol = arctg(tgol,: -sing,»);

oLy = arctg(tg14,258° - sin78,976%) =14,005 rpap.




35

Yno» = arctg(tgyy - singy»);

Yoo = arctg(tg20° - sin78,976°) =19,659 rpa.

Jlns Toukm 37

OLy3» = arctg(tgous- -sings-);

0Ly = arctg(tg8,652° - sin88,954°) =8,651 rpay.

Yn3~ = arctg(tgys - sings-);

Ynz~ = arctg(tg22,335° - sin88,954°) =22,332 rpan.

Jlnst Toukm 47

Ol = arctg(tgouy -singy-);

0Ly = arctg(tgl12,733° - sin88,954%) =12,731 rpax.

Tna» = arctg(tgys - SinQy»);

Yoan = arctg(tg20,834° - sin88,954%) =20,831 rpax.

Jliist obeciedueHus pe3aHust HEOOXOIUMO, YTOOBI: Ypi» > 00; o> 0°. D1u yCJo-
BUSA BBIITOJIHAKOTCA AJI1 BCEX TOYUCK.

VYr0o1 60KOBOr0 HaKJIOHA MEPEAHEN MOBEPXHOCTH A U MEPEHUMN YroJl B MOIe-
PEYHOM TUIOCKOCTH Yo -

A = arctg(tgg, siny,);

A =arctg(tgl 1,3099° - sin 20°) =3,9132°;

Vion = arctg(tg@i tgy,);

Y op = arctg(tgl1,3099° - tg20°) = 4,1634°.

H = R;-sin(o + 71 )= 62,5-sin(12° + 20%)= 33,120 mm.

1.5. lonycku Ha nepenaabl U oceBbie pa3mepbl KOP

Jonyck Ha niepenag KOP onpenensercs Kak pa3HOCTh JOIMYCKOB HA PaanlyChl
XapaKTepHBIX TOYEK JAETAIM, COOTBETCTBYIOIIMX pPACCMAaTPUBAEMOMY II€penanmy.
[Ipu mosry4eHUH CIMIIKOM KECTKHX J0MyckoB Ha nepenaabl KOP neobxonumo me-
PEHA3HAYNTH JOIMYCK Ha JMAMETP OJHOM M3 XapaKTEepHBIX TouyeK (Jrydiie 0a30BON)
Iepenajga B CTOPOHY YKECTOUYEHUS.

Jonycku Ha nuametrpbl 3aroToBku: Ty = 0,1 Mmm; Ty, = 0,12 mm; Ty3 = Tys=
0,62 Mm.

Jlonycku Ha nepenassbl:

T, =0,7-(Tg/2 + Tgy/2) = 0,7-(0,12/2 +0,10/2) =0,077 mm.

T13 = T13 = 0,7(Td3/2 + le/Z) = 0,7(0,62/2 +O,10/2) 20,252 MM.

3HAK OTKJIOHEHHS IPUHUMAEM JUISl BCEX MEPENagoB « — ».

Jonycku Ha oceBbie pa3mepbl KOP HazHauaem kak Y2..."5 4acTb JOMycKa Ha
COOTBETCTBYIOIIME OCEBBIE PA3MEPHI NETAIIH.
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INPUJIOKEHHUE 2

BapuaHnTh! 3a1aHus Ha TPOSKTUPOBaHKUE (PACOHHOTO pe3ia

Cnpoexmupobams Kpye/sil @acokHsitl pesey

Bapuarm 07

Hexodisle darmse

R65

R
[ . II'. N N : \
oS | | s
s % | ] w | =
w S / g
' 1 'ul A
r 7 3 N !
é": 10025

Mamepuan 3azomobku
bp. AX9-4n

HB = 100

Modens cmawka - 123

Cnpoexmupobams Kpyeasl @acoHHey pesey BSpU.G’Hﬂ? oz
2, Hexodwsie darHsle
\ 3 Mamepuan 3azomobxuy
|| S T cmanb 30X
, 3 S 3?3 2
Q| S = 0y =110 k2c/ MM
= 3 3 Modens cmanka - 1290
| ® ®
e | 0 25 8
55
(npoexmupobame kpyziel @acoHHsU pesely BapUﬁHﬁ? 07
AR Hexodksie daHHsle
T
T
Y Mamepuan 3azomabku
3|
Ny cmank 20,
S g gy=42 kec/m”
he _| Modene cmawka - 1261M
|I [
P 5SS
=)
6 <y
| 3
h=%
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[Iponomkenue mpui. 2

Lnpoexmupobame Kpye/isd @acoHHsIl pesey

Bapuarm 04

g62

Hexodusie daxtse

=
B IS
.
S
[ S B
\ Q|1
/ [T IS =
| sl&|]s g8
/ === ¥ g
SISHLS D
1’& =Y _
ﬁ 1
1 vl 25 |2
‘ 7 65

Mamepuan 3azomobry
cmans 30XIC

gy =110 kec/mm”
Modens cmanka - 1265M

Cnpoexmupobams Kpyeasil gacorHsil pesey

Bapuarnm 05

36

Hexodusle davise

BI04y
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S
\&I
B /
S ® /
RN Q\'/"
} 53
=
Ii -
| 70! 30 5
\5 | 60

Mamepuan 3azomobry
cmans 3

0,35 kec/tm”

Modess cmarka - 14136

{npoexmuypobams npusMamUYeckuy Pacia/ibHel
QaCoHHBIU pesel Bapuasm 06
5° §| Vcxadksie dakHsle
A e TS
. e
T RIS
AN e
___\__ ) Mamepuan 3azomobku
N 20X,
| _ L I cmans 20X, ,
s . T~ e~
N | S N3N3S 0,=90 kc/mm
SR NS SIS\ Modew cmawa - K62
SN JHE
‘ s [® }_ w8 W
! 1
|
VT2 2 |85
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[Iponomkenue mpui. 2

(rpoexmupobame npuUaMamu<eckuy pacua/ibHsiu
@aconHsil pesey ng uasm 07
20° Hexodwsie darHse
AT
'| Mamepuan 3azomobku
|| — cmane 20,
| 3 T 0, =40 k2c/mm”
| | X Kl = Modesn cmanka - 1290
® / ® § A=Y \%
DN N
r 1
1 R4
3 60

(rpoekmupobams npusMamuyeckul GacomHsIU pesely Bapuarm 08
Hcxaodksie darHsie
K6 kacamernsHo K mopyy
\ / RY
u - Mamepuan 3azomobky
= . cmans 30,
% iy < ® 05=50 kec/mm”
S8 § A Modens cmanka - 126 1M
g i\
S ~
0 20 8| 5|58
S
r_é 60 ééa
N

(npoexmupobams Kpyzasid @acamksl pesey Bapuarm 09
| o3 Hexodksie darHsie
\". f"—
III . i'
1 . Mamepuan 3azomobky
33| Sa35 cmans 45
S &/ 5N B 2
S S ‘f ‘@: 3 0,=61 Kkzc/ M
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1
||
| I 6
200
6 55




39

[Iponomkenue mpui. 2

(npoexmupabame npuMamu<eckuy QacoHHsIU pesely BﬂpU&’Hm 10
Hcxodrsle darrse
1°
A R25
'1 — / Mamepuan 3azomobku
A cmans 5,
X | g ;=55 kec/mm ?
§ § [ %‘5" N Modens cmawka - 1290
3| 3
e 08 F 1%
‘ 8 78
Crpoekmupobams Kpyz/sid Gacomsmsid pesely Bapuaxm 17
Hcxodusle darHele
ﬁl
) 3 Mamepuan 3azomobky
% § f S cmans 40X i
S 0,=90 k2c/mm
! [ S Modess cmanka - 14136
B 5,
. , 0 v |8
/55 N
0 -

Cnpoexmupabams npu3MamuYeckud @acoHHsIl pe3ey BﬂﬁUQHm 1%
15° Hcxadmsle darHse
S
T Ay

I'| — Mamepuan 3azomobky

| — cmane 30,
o | St s 0,50 kzc/mm”
Q|| S| IE Modens cmaua - 1262

3| |%
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[Iponomkenue mpui. 2

(npoexmupobame Kpyz/sil GacoHHsIll pesely Bﬁ’pUﬂHﬁ? 17
R95.45 Ncxodksie daHHse
} A\
\' k45
> Mamepuan 3azomobku
S | ] oxl 5 cmane 35,
G Fl 2 2
SNEINIS | SIS 0y=54 Kec/mm
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/
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[Iponomkenue mpui. 2

(npoekmupobame npuaMamuYeckud GacomHsIL pesey Bapuarm 76
= iy Hexodksie dasmsie
= | 28
/ |
' R0
II — Mamepuan 3azomobky
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