2.1 IlpoexTpoBaHue padoyeil MOBEPXHOCTH KOPIyca IUIyra.

HEJIb PABOTBI. O3HakOMUTBCSA ¢ METOAUKOW MPOCKTUPOBAHUSA JIEMEIIHO-
OTBAJIbHOW MOBEPXHOCTH KOPITYCOB IIJIyra KyJBTYPHOTO W IOJTYBHHTOBO-
IO THUTIOB C aHAJIMTUYECKUM PacYeTOM OCHOBHBIX X MapaMeTPOB.
OBOPYJOBAHMUE. I'paduueckass yacTh paOOThI BBITIOJHSIETCS HA MHJLIU-
METpOBOI WM yepTexkHon Oymare popmara Al B macmtabe 1:2, a pacue-
ThI B paboueit TeTpaau. KaabkyasaTop, yepTeKHbIE MPUHAICKHOCTH.
OBUIUE IMTOJIOXEHUAI.
Pabouas moBepXHOCTh KOpITyca paslesieTcs Ha JBE YacTH: JIeMeX U OT-
BaJt (puCyHOK 1).

Bepxumuii o0pe3 orBaJia

IMoseBoii 006pe3

\JIe3Bne JeMexa

Pucynok 1. Pabouast moBepXHOCTb KOpITyca ILTyTra

JlemMexa OBIBAIOT TpaneuuIaIbHbIE U J0JI0TO0Opa3HbIe. Jlemex mojapesa-

€T IUIacT Ha TNIyOMHE MaxOThl B TOPU3OHTAILHON IUIOCKOCTU U MEPElaeT ero



Ha orBajd. OTBan B 3aBUCMMOCTH OT THUIA (KYyJIbTYPHBIN WA MOJYBUHTOBOW)
KPOIIUT WJIK 000paunBaET IIaCT MOYBBHI.

Pabouyro mOBEpXHOCTH KOpIlyca IUTyTa COTJACHO TEOPUHU aKaJeMHKa
B.I1. I'opsgukrHa MOXKHO paccMaTpuBaTh KaK Pa3BUTHUE TPEXTPAHHOTO KIIMHA
OABC (pucyHok 2), y kotoporo ogHo# rpanbio OBC sBisieTcsi THO O0pO3Ibl,
BTOpOi rpaHbio OAB sBasieTcs cTeHKa O0po3.bl, a TpeThel rpanbio ABC sB-
JII€TCs TIIOCKOCTh KJIMHA, HAKJIOHEHHAsI K CTEHKE OOpO3/bl Ha YTOJ Ol YTOJI O
CIOCOOCTBYET MOJIBEMY ILJIACTa. YTOJ %, — 3TO YTOJ CABUra IJIaCTa B CTOPOHY

OT CTCHKHU 60p03I[BI " yToJI B — yroi o60p0Ta IJj1aCta OTBAJIOM.

Crenka 6oposnn ||||II|..E

 JIno 60po3abl

PucyHok 2. Pa3BuTHe TpeXIpaHHOIO KJIMHA B paOOYyI0 MOBEPXHOCTh
KopIryca
B 3aBucuMocCTH OT THIIa OTBAJIa 3TU TPU YIia B CBOEM PA3BUTHUU UMEIOT
pasiiMyHbIe 3HAYEHUS U BJIMSIOT HA XapakTep MoAbeMa, KPOILIeHUsI U 000poTa
nacra.

COJIEP)KAHUE 3AJIAHUS



B mpouecce BbIOTHEHUS pacdeTHO-Tpaduyueckoil paboThl HEOOXO0AMMO:
MOCTPOUTH MPOoPuiIL 00p03/bI, J000BOM KOHTYp JIeMeXa W OTBaja, TOPU30H-
TaJbHYIO MPOCKIIMIO JIeMEXa M OTBaJia, KpUBbIE 11a0J0HOB, rpaduk HU3MEHe-
HUS YTJI0B O0Opa3yIoIIUX CO CTEHKOW OOpo37bl M KPHUBYIO IOJEBOTO 00pe3a
KopITyca.

Bce rpaduueckue mOCTpOEHMsI MOKHBI COMPOBOXKAATHCS aHAJIUTHUYe-

CKHMMH pacucTaMu.

Tabmuna 1 UcxonHble TaHHbBIE

Ne | Tunm | a, b, Yor | Vmins | Ymaxs | & | Ag, | Bu | S,
Bap. | OTBala| CM | CM |Tpaj | Ipaj | Ipaj | Ipaj | rpag| MM | MM
1 K 26 | 35 | 40 | 39 | 47 | 25 5 | 112 | 70
2 IT 25 | 35 | 35 | 33 | 48 | 20 8 |110 | 60
3 K 26 | 35 | 41 | 38 | 47 | 26 5 | 111 ] 65
4 IT 27 | 36 | 36 | 34 | 48 | 21 9 | 113 | 64
3) K 25 | 36 | 42 | 40 | 48 | 27 6 | 112 | 55
6 IT 23 | 32 | 37 | 33 | 48 | 22 | 10 | 110 | 60
7 K 24 | 36 | 43 | 41 | 49 | 28 5 | 130 | 56
8 IT 22 | 32 | 38 | 35 | 50 | 23 | 10 | 120 | 50
9 K 22 | 30 | 44 | 42 | 50 | 29 6 | 122 | 54
10 I1 22 | 33 | 35 | 33 | 46 | 20 | 10 | 105 | 60
11 K 23 | 33 | 40 | 38 | 47 | 30 7 | 112 | 62
12 IT 24 | 32 | 36 | 32 | 49 | 22 | 12 | 125 | 64
13 K 25 | 35 | 45 | 42 | 52 | 26 6 | 123 | 67
14 I1 26 | 36 | 38 | 36 | 50 | 23 | 10 | 121 | 65
15 K 22 | 34 | 41 | 39 | 47 | 28 5 | 112 | 60
gpApIIKgyMe TAGRIN 35 | 37 | 34 | 51 | 23 | 10 | 112 | 70
Ne Tun a, b, Yor | Yminy | Jmaxs | & Ag, | B S,
BAp. |oTBama| cM | CM | Tpaj | Ipaj | Ipaj | rpaj | rpaxg| MM | MM
17 K 21 | 32 | 43 | 41 | 50 | 26 7 1110 | 55
18 IT 24 | 33 | 38 | 35 | 52 | 22 | 11 | 134 | 63
19 K 23 | 34 | 42 | 39 | 47 | 28 6 | 113 | 70




20 IT 24 | 35 | 36 | 33 | 49 | 25 | 10 | 120 | 68
21 K 23 | 35 | 44 | 41 | 50 | 27 6 | 113 | 63
22 IT 21 | 30 | 35 | 31 | 48 | 24 | 10 | 130 | 62
23 K 22 | 31 | 45 | 42 | 51 | 30 8 | 115 | 60
24 I1 24 | 34 | 37 | 35 | 52 | 22 | 12 | 118 | 58
25 K 23 | 35 | 43 | 40 | 49 | 28 / | 110 | 57

B Tabmuue 1 3aganbl: a — riayOuMHa maxoThl, cM; b — paboyas IIMpHUHA 3a-
XBaTa KOpPITyca, CM; ¥, — YroJ MEXIy JIe3BUEM JieMeXa M CTEHKON OOpO3bI,
TPA; ¥min — YTOI MeX Iy obpasyromieir 0—0 (mpuMepHO Ha CTHIKE JeMexa C OT-
BaJIOM) U CTEHKON OOPO31bl, TPall; Ymax — YTOJ MEXKIY caMOi BepxHel oOpa-

3yIOIIeH, MPOXOoAsIeld yepe3 BEpXHIO TOYKYy Kj; OTBaja, U CTEHKOM OOpo3-

Ibl, TPaj; € — YroJl MOCTAHOBKHU JeMeXa K AHY 0opo3nsl, rpam; Ag — mpupa-
IIIEHUE ITOTO yTia, rpaj; B, — mupuHa nemexa, MM; S — IpsIMOJIMHEWHBIN y4a-

CTOK JIEMEXA, MM.
[TOPAOK BBITOJIHEHNUA PABOTBI

1 TIOCTPOEHUE IIPO®UJISI BOPO3JIbI W BEPTHUKAJIBHOU
[MTPOEKIMUA (JIOBOBOI'O KOHTYPA) KOPITYCA TIJIYT'A

1.1 Pacnosnaraem nuctT MAUJTUMETPOBOM Oymaru gopmarta Al BepTUKaIb-
HO OoJbiiel ctopoHoi. OTcTynaeM crpasa oT oopesa aucta 20 MM U POBO-
JIIM BJIOJIb BCETO JINCTA BEPTUKAJIbHYIO JTUHUIO Z — Z ! ‘Srta nuansg crenku 60-
po3nbl. Ha 3Toil muHuM, oTcTynas ot BepxHero oopesa nucrta 250 MM HaHO-

CHUM TOUKY B W depe3 Hee IPOBOAUM TOPU30HTAIBHYIO JIMHUIO BlIeBO L (Z —Z



/) 10 obpe3a nucra. D10 JNUHUS AHA O0po3awl (pucyHok 3). Jlamee Bce mo-

CTPOEHHMSI POBOJIUM B MaciiTade 1:2.
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Pucynoxk 3. ITocTtpoenue npoduist 60po3abl U T000BOTO KOHTYpa
oTBaja

1.2 Touka B siBisiercst HOckoM Jiemexa. OT TOYku B BBEpX Mo ocu Z OT-
KJIaJIbIBA€M 3aJIaHHYI0 TJTyOMHY MaXOThl — @, a IO TOPU3OHTAJIA BJIEBO OT TOY-
KA B oTKIaapIBacM 3aJlaHHyI0 MUpHHY 3axBata — D. [Ipsamoyromsauk ABC/
MPEJCTaBISIET COOOM CeUeHUE TIacTa MOYBkl, rIe AB = a — riyOMHa MaxoThl,
a BC = b — mmpuHa 3axBara kopiryca.

1.3 Ilpennosaras, 4To IUIACT HE PA3PYIIAETCS, PACCMOTPHUM IIOCIIEA0BA-
TEJIbHO €r0 NMEPEeMENICHUE BHAYAJIE OTHOCUTEIBHO TOYKM C 10 €ro BEPTHU-
KabHOTO nosioxkenuss CB1A4;/[1, a 3aTeM MOBEPHEM IJIACT OTHOCUTEIBHO TOY-

KW /{1 10 YCTOWYUBOTO MOJOKEHUS ITPU KOTOPOM TOUKA A, JISHKET Ha Iepece-



YEHHE C MOBEPXHOCTBHIO MOJIs, MojoxeHue /[1A,B,Cy. TlomydeHHBI KOHTYP
AB/1,C1B, nipeAcTaBisieT co00# MomepedHsli mpoduiib 00pO3abl, a KOHTYP
J[1A,B,C1/[, oriepeyHoe CeUYeHue OTBAJIEHHOTO II1acTa.

1.4 TloctpouB npodusib 6OPO3/bI, MPUCTYHAEM K MOCTPOCHUIO JIOOOBOTO
KOHTYypa Kopmyca rryra. JIMHus JIe3Bus JieMexa B 3TOM CJydae COBHAJAET C
auHUeH aHa O0opo3apl. KoHCTpyKTHBHAS MIMpHHA 3axBaTa Kopmyca — by — ¢

YYETOM HEOOXOJUMOTO MEPEKPBITHS KOPITYCOB MPUHUMAETCs paBHOM by =Db +

Ab, roe b — 3agannas Bennuuna, a Ab npuanmaercs pasuoit 2,5 cm. Ha 1o-

O0BOM KOHTYpe JuHuUI0 je3Bus BC, 00BOIUM KOHTYPHOU JIMHUEH.

1.5 st Toro, 4ToOBI MOMYYUTh TOUKY K ¥ NPOBECTH JIMHUIO BK M0OJIEBOTO
oOpe3a OTKJIaIbIBacM Ha BepTUKaIbHOU ocu BZ Benmunny H, paBHyro b (1mm-
pUHA 3axBaTa KOpIyca), U CMEIAEM €€ MO0 TOPU3OHTAIM Hal CM OT CTEHKH
00po3/bl. DTO MPEAOXpaHsAET CTEHKY OOpO3/bl OT 3aJIUpPaHUs MOJEBbIM 00pe-
30M, 00JIer4aeT MOCTaHOBKY HA paMe IUTyra Npearuly’KHUKa U JUCKOBOTO HO-
xa. Jluauto BK o6BoguM KoHTYpHOM nuHuel. [Ipsimas nunus BK ecThb mpo-
EKIIMs MOJIEBOro o0pe3a Kopiyca B BEPTUKAIBHON MJIOCKOCTH, TO €CTh Ha JIO-
OOBOM KOHTYpE.

1.6 IlocTpoenue BepxHero oope3a oTBajga HAYMHAETCS C TOTO, YTO U3 TOY-

ku C JIe3BHs JIEMeXa IPOBOIAT IyTy OKPYKHOCTH paguycoM va > +b®  (umm
PaBHOM JMaroHalld IJIacTa) ¥ Ha MEPIEHIUKYJIIpe, BOCCTAHOBIEHHOM B TOY-
ke C OTMEYaloT €ro TOYKY NEPECEUCHHS C IYroll OKPYKHOCTH. DTO camas
BEPXHsAS TOUKA nepecedyeHus: oteania — K. I3 Touku K K 3TOM Iyre OKpyx HO-
CTH NPOBOJAT KaCATEIbHYIO.

1.7 Jlns mocTpoeHus 1eBOM 4acTH BEPXHETO o0pe3a OTBaja HaXOJUM IO-

Joxenue Toukn E. OHa pacrnoyioxkeHa Ha pacctosauu 0,50 ot Touku B, U Ha



20 mMm mpaBee pedpa C1B; OTBaIEHHOIO IJIacTa. JTO JAeNaeTcs ISl UCKIIoue-
HHUS 38 IUPaHUsI OTBUICHHOTO Iiacta. Toukn Ky U E COEAUHSIOT MJIaBHOW KPH-
BOM 10 Jiekany. TakuMm o6pazom, tuHust KK E OyaeT sSBIsATbCsS BEpXHUM 00pe-
30M oTBana. [lanee Hameuaercsa nauHus EN Gopo3goBoro obpesa oTBajia ma-
pamtensHo pebdpy C1B,. bopo3noBoii o0pe3 iemexa JoCTpauBaeTcs Mocie mo-

CTPOEHHMS TOPU3OHTATILHON MPOEKIIMH JIEMeXa.

2 TIOCTPOEHUE HAIIPABJISIOLLEN KPUBOU

Pabourie moBEpXHOCTH KYJIBTYPHOT'O M MOJYBHHTOBOTO OTBaJiOB 00pa3y-
I0TCSI TIyTEM TMEPEeMEIICHHUST TOPU30HTAIBHOW OOpasyroIieil mnapauieabHON
mI0cKocTH AHa O0opo3nabl (VOX) no Hanpasnsitonied kpusod M M, pacmodio-
KEHHOM B IJIOCKOCTH MEPNEHAUKYISAPHON THY 60po3abl (VOX) u ne3puto je-
Mexa MyB ¢ 3alaHHO 3aKOHOMEPHOCTHIO U3MEHEHUSI yIJIa Y MEXIy 3TOU 00-
pasytonieit u creakoit 6opo3ansl (ZOX) (pucyHok 4). JIJis TOro, 9To0bI HCIIONb-
30BaTh MPOCKIMOHHYIO CBSI3b MIPU MOCTPOECHUHU BEPTUKAIBHOMN MPOCKINU KOP-
yca W HaIpaBJISIONICH KPUBOW PACIIOIOKHUM IMOCIEIHIOI ClieBa OT JI0OOBOTO
KOHTYpa, Tak, 4ToObl ero Hadayio (Touka M,) pacrosiarajiach Ha JUHUMU JTHA
00pOo31bl, MPEIBAPUTEIHLHO CTEPEB C JIUCTA BCE JOMOJHUTEIBHBIE MOCTPOCHUS

KpoMme JJ000BOM MPOEKIIUU KOpITyca.



Pucynok 4. Xapaktep oOpa3oBaHus paboueil MOBEPXHOCTH KOpITyca

[TocTpoeHne HampaBiSAIOMIEN KPUBOW MPOU3BOAUTCS B CIEIYIOLIEH IO-
CJIEJIOBATEIbHOCTH
2.1 OnpenensieM paguyc OKPY>KHOCTH, HA KOTOPOM CTPOUTCS HaIpaB-

Jsiroras Kpusas (mapadosa), mo hopmysie

R = va’+b® O

cosg+SinAg ’

rne aub— rmybura 00paboTKM M MIMpPHHA 3aXBaTa KOPIyca, CM;

€ 1 Ag — yroJj MoCTaHOBKH JieMeXa K JHY OOpO3JbI M €ro mpupaie-

HUE, Tpa/l.
2.2 OmnpepaensieM BBICOTY PaCHOJIOKEHUS LEHTPAa OKPYKHOCTH, Ha IyTe
KOTOPOW CTPOMUTHLCS HampaBiisionias Kpusas (mapadosa) Haj JMHUEH aHA 00-

PO3.bI



h = Rcos €. (2)

2.3 Ha BeIcoTe h Hajx auHUEH JTHA OOPO3/bI IPOBOIUM TOHKYIO TOPHU30H-
TaJIbHYIO JIMHUIO U HAa HEW BeIOMpaeM Touky O e KOTOPOH MPOBOJUM IYTY
OKPY>KHOCTH TaKUM 00pa3oM, 4YTOObI 32 HEH OCTAIOCh MECTO ISl IOCTPOCHUS
MHOTOTpaHHUKA.

2.4 CHu3y 3Ta yra OKpy>KHOCTHM OTPAHUYMBAECTCS TOUKOW €€ Iepeceye-
HUSI C TUHUEH THa 60po3abl (Touke M,), a CBepXy, JUHUECH MapaleabHON JIN-
HUU JTHA OOPO3/bI U MPOXOSIICH Yepe3 BEPXHIOI0 TOUKY JIOOOBOM MPOEKIUU
oTrBana — Kj.

2.5 Jlns mOCTpPOCHUs HAIMpaBISIONICH KpUBOM (mMapadoJsibl) MCHOJIb3yeM
rpaduuecKuii MEeTOT MOCTpoeHUs. JIJIst 3TOro U3 TOYEK OrpaHUYUBAIOIIUX OY-
ry okpyxHocTu (M, u K;) npoBOUM JTUHUM MEPICHAUKYIISIPHBIE K paguycam
B 3TUX To4ykax. O003HAYMM TOUKY MX MepecedeHust — M.

2.6 Ha xacarenpHOM M, M OTKIaAbIBaeM 3aJaHHOE 3HAUYCHHE S (TPsIMO-
JUHEWHBIN yuyacTok Jiemexa). O0o3HauuM KoHell Toukoi t. Jlasee oTpesku tm
u Kim pa3zbuBaeM Ha 0JIMHAKOBOE KOJMYECTBO yacTeil (He MeHee 12) u HyMe-
pyeMm ux, npuHuMas 3a 0 Touky t Ha kacarenpbHOM M M U TOYKYy M Ha Kaca-
TeapHOM Kim. O1HOMMEHHBIE TOYKH COCIHUHSIEM MPSAMBIMHU JIMHUAMHU. B 10-
Jy4eHHBI MHOTOYTOJIbHUK BIUCHIBAEM Mapadoy.

2.7 Ha nonyuyeHHoi napabosie OT ToOuku M, OTKIaAbIBa€M IIUPUHY JIeMe-
xa M,n = B, (rne B, — 3anaHHasi upuHa Jiemexa). Touka N 3Ta Touka conpsi-
YKEHUs JIeMeXa UM OTBajla Ha HaIpapJIsouen KpuBou. IIpoBoaum u3 TOYKHU N

JMHUIO TapajuieNibHyl0 AHY O00po3nbl. OTpe30K 3TOW JMHUM 3aKJIFOYCHHBIM



MeX1y 60p0310BBIM 00pe3oM oTBana (uHueit EN) u moneBbimM oOpe3om (Jiu-
Husa BK) sBisieTcst TMHUEH CThIKA OTBajla U JieMeXa Ha JJOOOBOM KOHTYpe KOp-
myca IJiyra.

2.8 1yt mpOBEpPKH MPABWIBHOCTH MTOCTPOECHHUS TOCTATOYHO BOCCTAHOBUTH
NEPHEHIUKYJISAP K JIMHUM JTHa O0OpO3/bl B TOUKe M, U CpaBHUTH (PaKTUUYECKUE
3HAQYEHUS € C 3aJJaHHBIM U MOJYYEHHOE 3HaUYC€HHUE BhlIETa L C pacueTHbIM, OIl-

PCACIICHHBLIM I10 BBIPA’KCHUIO
L=R (L-sins). 3)

3 TIOCTPOEHHME I'OPU30HTAJIBHOM ITPOEKITNN KOPITYCA

[Ipexxae 4eM MNPUCTYNHUTh K TMOCTPOCHUID TOPU3OHTAIBHON MNPOECKIHUU
KOpIlyca HEOOXOJUMO Pacce€ub €ro rOpPU30HTAIBHBIMU IJIOCKOCTSIMHU Mapa-
JIENBHBIMU TIJIOCKOCTH JHA 00po3asl. Ha BepTukanbHOM mpoekiuu (1000BOM
KOHTYpPE) 3TH IJIOCKOCTH OYyAYT BBITJIAIETh B BUJIE MPAMBIX TOPU30HTAIBHBIX
JMHUN TapaJiyIedbHbIX JIMHUU JTHA 00po3/bl. Jlaree HE0OXOAUMO BBIYUCIUTH
MPOMEXKYTOUHBIC 3HAYEHUSI YIJIOB ¥ MEXIy OOpa3yoIIUMHU, JICKAIIUMHU B
ATUX CEYEHUSX U TIIOCKOCThIO CTEHKU OOPO3/IbI.

3.1 IlocTpoeHune CeKyIux MIOCKOCTEN

Ha ocu Z' na pacctostHuu 7,5 cM (He 3a0bIBaTh PO MacIITad) OT TUHUHU
1HA 00PO3/Ibl HAHOCUM Havajo KoopAuHAT Touky O U U3 Hee BJIEBO MPOBOIUM
JMHUIO MapaJUIeNIbHYI0 JIMHUU JTHa 00po3asl U o6o3Hadaem ee OY. Ot ocu OY
BHM3 uepe3 2,5 CM NMPOBOJAUM TpH JUHUU napauienbHbie OY u o0o3HayaeM ux
1/—1/; 2/—2/; 33 [Tocnenusst TUHUS COBNAJAeT C JUHHMEH THA 00po3asl. OT

ocu OY BBepx yepe3 Kakaple 5 ¢cM aHaJIoTH4HO npooaum 1-1; 2-2; 3-3; 4-4;



5-5; 6-6, a Taxxke yepe3 Touky K U caMylo BEpXHIOI0 TOUuKy Ki. DTH nuHUU
JOJKHBI TIEpeceKaTh U HAMPABJISIONIYI0 KPUBYIO. AHaJIOTHYHbIE 0003HAYEHUS
IOJKHBI UMETh U OTPE3KU ATHUX MPSIMBIX, JICKAIIUE MEXKIY HAIMPABISIOLIEH
KPUBOM U MEPIEHIUKYJISIPOM K JIMHUH THA OOPO3/bl B TOUKE M,,.

3.2 BplunciaeHre TpPOMEXKYTOUYHBIX 3HAYEHHMH YTJIOB ¥ 00pa3yHIIUX CO
CTEHKOU O0pO03/bl. YTIIBI ¥ Il OTBAJIOB KyJIbTYPHOI'O U MOJYBUHTOBOIO THUIIA
M3MEHSIFOTCS B IPEAETAX OT %, A0 Vmin X OT Jmin A0 JYmax,» HO XapakTep U3MEHE-
HUS STUX YIJI0B HE OJIMHAKOB.

V3MeHeHHe YIioB ¥ 0Opa3yoIIMX CO CTEHKOW 00po3abl (IS OTBAaIOB

KYJbTYPHOTO THIIA) MPOUCXOIUT MO Tapadoiie, ypaBHEHUE KOTOPOW HMeEEeT

BUJT

~ 6,2X 4
Y= %7 +100° (4)

rae X — pacCTosiHUE OT Hadasia KoopAuHaT ) BHU3 WIM BBEPX 10 JUHHUHU

COOTBETCTBYIOILETO CEYEHUS, CM;
Y — COOTBETCTBYIOLIHUE X OPAUHATHI, CM.

3amaBasich 3HAYCHUSMU X, TIOJTydaeM BEIMYUHY Y , CM, (PUCYHOK 5).

Pacder mpoBoAMM OTIENBHO IJI1 HUKHEW M BEpXHEW BETBU MapalOIbI.
Bripaxxenue (4) HEMOCPECTBEHHO HE JAeT TEKYIINX 3HAYEHUU Y B rpagycax.
Ho nockoiabKy KOHEUHbIE 3HAUECHUS YTIJI0B 3aJ]aHbl JIJIsi 00enX BeTBel mapado-
JIbl ¥ U3BECTHBI PACCTOSIHUSA T10 BBICOTE, HA KOTOPOU MPOUCXOAUT UX U3MEHE-
HUE, TO MOXKHO ONPEACIUTh MACIITad U MO HEMY PaCCUUTATh MPOMEKYTOY-

HbI€ 3HAYEHUS YIJIOB 7.
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PI/ICYHOK 5. 3HayeHus X IMIPpXU BBIMUCIICHUHN ITPOMC)KYTOYHBIX YTJIOB )/

JIns HKHEN BETBU MapaOoJibl U3BMEHEHUE yIIa ¥ MPOUCXOJUT B IpEJe-

Jax OT ¥ JO Ymin» TO €CTh AY = ¥ — ¥min, @ U3MECHEHUE MIPH 3TOM OpJUHAT Y —

U3MEPSAEMBIX B CAaHTUMETPAX, ONPEAENACTCS KaK Pa3sHOCTb Y, — Ymin, HO TaK
KaK Ymin=0, To Ay =y, . Torma macmrad st HIKHEH BETBH 1apaboJIbl OIl-
peeauTCs Kak

Ay

Moo=y [20] ()

yg/ CM

[IpomexxyTOUHBIE 3HAUEHHUS YTJIOB ¥ ONIPEACIISIIOTCA CIEIYIOUUM 00pa3oM



'Y]_/ = Ymin+ ”‘H.g yl/; )

'Yz/ = Ymin + un.g yzl; >‘ (6)

'Y3/ = Ymin + ”H.e y3/: Yq,/

Jliist BepxHel BETBU MapaboJibl K3MEHEHHUE YIJIa Y MPOUCXOAUT B TIpee-

JaX OT Ymax JO Ymin» TO €CTh  AY = Ymax — Ymin, @ ©3MEHEHHUE IIPU 3TOM OpPIUHAT
Y — U3MEPSAEMBIX B CAHTUMETPAX, OMPEACIACTCA KaK AY =
Yi,— Ymin, @ TaK KaK Ymin = 0, TO Ay =Y, .

Torz{a MacuITad JJIA HI)XKHEN BETBU napa60m>1 OIIPCACIIUTCS KaK

Ay _ Ay

_ — rpanu
66 — A — ’ 7
e Ay yI(l [ CM ] ( )

[IpoMeKyTOUHBIE 3HAYECHUS YIJIOB Y OMPEIEIISIIOTCS TAK

y]_ = 'Ymin+ u’e.s y]_ \

Yz - 'Ymin+ “e.e yz

Yi = Ymin+H,. Vs >
(8)

Ty = Ymin+ Moo Vi, = Ymax _J

Pe3ynbTaThl BHIYUCICHUN 3aHOCSTCS B TAOIHILY 2



Tabmuna 2

2 X, |V, 2 0% |y,
5 CM | CM 4 g | 10019 ¥ 5 CM | CM 4 197 | 10019y
o o
O O
S S
0-0 [ 0| 0 |ymn 0'-0'| 0 | O |Ymin=
1-1 | 5 1'-1'|-25
2-2 |10 2'-2'| -5
3-3 |15 3-3|-75 Yo =
4-4 |20
5-5 |25
K-K
6—6 |30
K- K, Ymax=

Paccrostaue ot ocu Y J0 TOYKHU K n K]_ HU3MCPACTCA M YMHOKACTCS Ha
MacIITad JJIA IEpexoia K p€aJIbHbIM pasMepaM U ITOCJIC 3TOTO TOACTABIIACTCS

B TaOnuILy 2.

JLisi 0OTBAJOB MOJYBUHTOBOTO THIA U3MEHEHHUE YIJIOB Y O0pa3yloluX CO

CTEHKOM 00pO3/bl MPOUCXOUT IO TTapadosie, ypaBHEHHE KOTOPOil UMEET BU/

Y=op: (9)

racy — COOTBETCTBYIOIIHMEC X OPAUHATHI, CM,




X — pacCTOsIHUE OT Havajaa KoopauHaT () BHU3 WJIM BBEPX A0 OYEPEIHOMU
o0Opa3yroie, cm;
2P — mapameTp, KOTOPBIN ONpeeNsaeTcs] B 3aBUCUMOCTH OT BEIOMPAEeMOTO

maciurada.

Ecny n3BeCTHBI BEIMUYMHBI KOHEYHBIX 3HAYEHUM X U Y apaMmeTp 2P Mo-

KeT OBITh HAJICH U3 BRIpKCHUS (9)

2P= —— (10)

JJ1s HYDKHEH BETBHU 11apa0oJibl K3MEHEHHE YIJIa Y POMCXOAUT B IIpeiesiax
OT Yo ZIO Ymin, TO €CTb AY = Yo — Ymin , @ U3MCHCHHUE IIPH 3TOM OpPAHUHAT Y — U3-
MepAEMbIX B CAHTHUMETPAX OHPENENAETCs KaK Pa3sHOCTh Y, — Ymin, HO TaK KaK
Ymin=0,T0 Ay =Y, .

Macirad u3mMeHeHus yria y no opauHare Y B 3TOM ClIy4dae OMpeaesieTcs

KaK

Ay
uu.e. = A_y

[Ipumem ero paBHbIM 1. B 3TOM cnydae



Ay
A_y =1 Ay=Ay, Y, = Yo— Ymin

IToncraBnasa 3HadeHue X, U Y, B Bepaxkenue (10), onpenensgeM napa-

metp 2P,

IToncrasnsist B popmyiny (9) 3HaueHue X, , X, , X, ¥ 3HaueHue 2P Hail-
neHHoe u3 BeIpaxkeHus (10), mosyuum coOTBETCTBEHHO Y, Y, , Y, . IIpome-

KYTOUHBIC 3HAYEHUS YTJIOB Y JUIsl HUJKHEN BETBU MMapalojbl ONPENEIIHM 110

BBIPpAKCHUAM

yl = Ymin+ yu.s. yl/; )

y2 = Ymin+ M. Y, >~ (11)

Yg = Ymin + luu.s. ys/:'Yo- —

Jns BepxHeil BeTBU apadoibl AY = Ymax—Ymin X AY =Y, , 4TO IO aHAJO-

I'm IPpUBOJAUT K BBIPAKCHUIO

(12)



Omnpenenus napametp 2P, , u3 Boipaxenus (12) u mojacrasisis B Gopmyry

(9) 3HaueHUs X1, Xz, X3... X¢ , MOJYYMM COOTBETCTBYIOIIMX BEJIHYUH )1 )2,

V3, Vk,.
HpOMC}K}ITO‘IHBIe 3HAUYCHUA YIJIOB Y JIA BCpXHGfI BCTBH Hapa60m>1 orpce-

ACIISIEM TAK

yl = 'Ymin+ ﬂe.s. y]_ , \
Yz = Ymin + ﬂe.e. y2,

Yg = Ymin+ lus.e. Y3, > (13)

Yk, = Ymin + ;Lls.s. yk1 = Ymax- J

B Beipaxenusx (11) u (13) K, u Hgs paBen 1 rpan/cm. Pesynbrarsl
BBIYMCIICHUI 3aHOCAT B TaOmuiy 2. CieBa OT JJOOOBOr0 KOHTYpa, UCHOJIb3YS
ochb Z, B y100HOM Maciitade CTposT rpaduK U3MEHEHHUS YTIIOB Y 00pa3yoInx
CO CTEHKOH OOpO3/IbI.

3.3 IlocnenoBaTeabHOCTh MOCTPOCHUSI TOPU3OHTAIBHON MPOEKLUHUH KOP-
nyca. [locTpoeHne TrOpU3OHTAIBHOW MPOCKIMU KOpIyca NPOBOJUM B Clie-
TYIOUIEH TTOCIIEN0BATEIBHOCTH.

e Ha ymunn Z — Z ' amke Touku B otknazpiBaem Touky Bo,. D10 Oynmer

IrOPpU30HTAJIbHAA IMIPOCKIUA HOCKA JICMCXaA.



e U3 Touku B, nmox yriom v, K nunun Z —Z /(JII/IHI/ISI CTEHKHU O00pO3/ibl)
MIPOBOJIUM JIMHUIO Ha KOTOPYIO MPOEKTUPYEM U3 JJOOOBOTO KOHTYypa Touky C,
(koner; nemexa). Ilomyuennyro Touky o6o3Hauaem C!. CoenuHsieM KOHTYD-
HOM nuHUEN Touku By u C! . 9T0 ropru3oHTanbHas IPOEKIUS JIE3BUA JIEMEXa.

o [lepneHIUKYISIPHO JIE3BUIO JIEMEXA B TOPU3OHTAIBHON MPOEKIIUM Ha-
HocuM juHuio F — F, npeacrapistoniyro B Ij1aHe IJIOCKOCTh B KOTOPOM pac-
roJjiaraeTcs HampaBJfionias KpuBasi. Ta MIOCKOCTh MPOXOIUT:

JUIs OTBajla KyJbTUBATOPHOTO THUIIA — HA PAcCTOSHUM, paBHOM 2/3 pabo-

Yyel JUIMHBI JIeMexa OT HOcKa Jiemexa (Touku By). 3a pabouyro ayinHy jiemexa B
, /

IJIaHe IMpUHUMaeTcs airHa otpeska BoC!, rne C ' — mpoekmus Touku C (1ie-

PEKPBITHE HE YUUTHIBACTCS);

AJI OTBaJia IIOJIYBHHTOBOI'O THIIA — B KOHIIC pa6oqel71 JJIWHBI JIEMEXAa, TO

€CTh IPOXOAUT Yepe3 TOUKy C / (mpoekiuo Touku C).

e lI3mepsieM LMpKyJEM OTPE3KUM HA TOPU3OHTAIBHBIX JIUHUAX (Clienax
CEeKYIMX IJIOCKOCTEH Ha JJOOOBOM KOHTYpE), 3aKJIIOYEHHBIC MEXK]y HaIlpaB-
JISIOIIEH KPUBOM M MEPHEHIUKYJISIPOM K JJUHUM JHA O0pO31bl B Touke M, pa-
Hee 0003HaYeHHBIE KaK 2/—2/, 1/—1/, 0-0, 1-1, 2-2, 3-3, 4-4, k—«, k,—K, ! OT-
KJagpiBacM X Ha TuHun F—F | HaunHas ot nmuauu nemexa (B,C!). Iomyden-
HbIE TOYKU COOTBETCTBEHHO 0003HAYaeM 2/, 1/, n,o0,1,2,3urT. 1.

e Hanecennbie Ha nunun F—F Touku npu-

2
=
l92)
100tgy & HaJJIekKAT K 00pa3yroIINM Pa3IMuHbIX CEUCHUH.
©
E [TpoBecTn MMHUIO MPOEKIMM B TUTAHE JIS KaXK-
<?]
I
§ - JIOTO CEYCHHSI MOXKHO B TOM CJIy4ae, €Ciiu OyJeT
=
U v o
2 HaliJieHa BTOpas TOYKa oOpa3zyrolei, ooecreun-
B S
2 Baromas TpeOyeMbIil yrol K CTEHKE OOpO3bL
=
=
=
=




Jlns oOpasyronux pa3IMdHbBIX CEYCHUM HaMH
yKe paccuuTaHbl 3HaueHus vy, tgy, 100tgy (Tad-
auna 2).
BTopyro Touky MOXHO HalTH, €CIIM U3 paHee OINpeacIeHHON B ceueHuu F—F
TOYKH ITpoBeCTH BBEpX 0Tpe30k 100 mm u Bneso 100tgy.
B sTom ciyuae tgp mexnay aunuei (oOpasyrolei), mpoBeACHHON uepes

JIBE€ HalJICHHbIC TOUKHU (00pa3yroleil) u JUHUEH CTEHKH 00PO3/1bl COCTABUT

100tgy
th - 100 - tg'Y ) (14)

Y

I B

To ectb nuHUA, MOCTpOEHHAsE TaKUM 00pa3oM, OyAeT MpOBEICHA MOJ YT-
JIOM Y K CTEHKE OOpO3/IbI.

[Tonb3ysick METOJIOM IpaUUECKOro MOCTPOEHHUS 3aJaHHBIX YIJIOB U3 Ka-
KJIOW TOYKH, HaHeceHHOU Ha nuHun F—F, oTknagsiBaem BBepx 100 MM u Biie-
Bo 100tgy u ompenensiem BTOpble TOUKU. YUepes mosydeHHbIE IBE TOUKH Ha
cnene miockoctu F—F u Ha koHue cooTBeTcTBYIOMIEro oTpe3ka 100tgy mpo-
BOJAAT MpSIMbIE JTUHUU. DTO M OynyT oOpa3zytouue B uiaHe. OHU, HauYMHAS C
33 (te3Bue nemexa) g0 0—0, OyayT OTKIOHEHBI OT CTEHKH OOpPO3IbI C
YMEHBIIECHUEM YTJa Y OT Yo AO Ymin ( T. K. Yo — 3TO YrOJ IOCTAHOBKH JieMeXa K
cTeHe OOPO3/bl, & Ypmin — YrOJd MOCTAHOBKHU JIMHUM CTHIKA JIEMEXa C OTBAJIOM K

CTEHKe 0OpPO3/bI U OH MEHBIIE Y, Ha 1-4°).



Janee, HaunHas ¢ oOpaszyromieit 1—1 pacronaokeHHOH BBIIIE 00pa3yroIei
0-0, Bce oHu OyayT pacmojaraTbCsi K CTEHKE OOpO3ibl MOJ COOTBETCTBYIO-
MU yriiamu (Yy Y2, V3, ... 1 T. A.). A camas BepXHssl 00pa3yroias noj yriom
Ymax K CTEHKE OOPO3IBI.

e 113 1000BOrO0 KOHTYpa KOpIyca mpoekTupyem Touky K Ha oOpasyro-

. I
nyt0o K—K Topu30HTaJIbHOW MpOEKIMU U mojydaeM Touky K °. DTy Touky
. . o l
KOHTYPHOM JIMHUEN COENUHSAEM C TOUKOU B,. JIunusa K "B, eCTb TOpU30HTAIIb-
Hasi MPOEKIU TTOJIEBOT0 o0pe3a.
e Touky nepeceuenus: 0opo3aoBoro oopesa (nuuus EN) ¢ nuHue cTeika
neMexa u oTBasia (Touka N Ha J1000BOM MPOEKIMHU KOPITyca) MPOEKTUPYEM
/ .
BHU3 Ha oOpa3zyroinyo N—N u o6o3nayaeM N . Y3 3TOi TOUKK MPOBOAUM JIH-
HUIO CThIKA MapajyieabHO JUHUU B,C! 10 mnepecedyeHuss ¢ TOpU30HTAIBHOM
e // ~ (V)
MPOEKIIKEH mojeBoro oopesa K~ B, KOHTYpHOU JIMHUEH.
/ ~ / o

o Touky N’ coenunsiem ¢ Toukoit C!. Jlunus N 'C! — 6opo3goBoit oope3
JeMexa Ha TOPU30HTaIbHOM MPOEKIIMU KopITyca.

e YT0oOBl 3aKOHYUTH MOCTPOCHUE BEPTUKAIHHON MPOEKIUU (JI0O0BOTO
KOHTYypa) Koprnyca TOYKH MepecedueHus 00po370BOro oopesa jemexa ¢ odpa-

I al .
3ytomuMu 2 1 1° Ha TOpU30HTAIBHOM MPOEKIIMK CIIPOSKTUPYEM BBEPX [0 Tie-
I 4l .
pecedeHus ¢ obpazyromumu 2 1 1' Ha BEpTUKAIHLHOW MPOEKITUU U COCTUHUM
nmoydeHHbIe TOUKA B TOUkd Co 1 N enmHOM nuaueH. [lomyunm 60po3moBoit
00pe3 Jiemexa Ha JIOOOBOM KOHTYPE.

e Ha nonydeHHbIe B IIaHE 00pa3yIOIIUE MPOEKTUPYEM U3 BEPTUKAIBHOM
MPOEKIIMU OCTAJIbHBIE TOYKHU MEPECEUEHUS] KOHTYypa ¢ 00pa3ylolMMHU, COEIH-
HSIEM TIOJIYYCHHBIE TOUYKHU IJIABHOM KPHUBOM W TMOJydaeM KOHTYp KOpIyca B

IJIaHE.



4 TIOCTPOEHUE KPUBOH ITOJIEBOT'O OFPE3A

Ha 1060BOM KOHTYpE M Ha MPOEKIMU B IJIaHE MOJEBOU 00pe3 MpeacTaB-
aseTca Kak npsiMas auHusg BK (Ha no6oBoM koHType) u K "B, (mMpoeKuuu B
miaHe). B 1elCTBUTENBHOCTH K€ 3TO KpHBas. XapakTep KPUBU3HBI U HATY-
paibHas BEJIMYMHA TOJICBOTO 00pe3a MOTYT ObITh ONpEJEICHBI B pE3yJibTaTe
CJIeNyIOIMX MocTpoeHui. Ha nmpoekuuu B rjiaHe U3 TOYEK IepecedeHus oopa-
sytoumx 22, 1'-1', 0-0, 1-1, 2-2, 3-3, 44, k—«, k,—K, C IPOEKLKEH JIMHUHN
nosieBoro oopesa K "B, MPOBOST MEPIECHAUKYISPHI K JIMHUU BoK "u Ha HuxX
MOCJICTIOBATEIILHO, HAUMHAS OT TOUKHU 2! OTKJIAJbIBAIOT OTPE3KU B — 2/, B — 1/,
B-0,B-1,B-2,B-3,B—-4,B—-K, B—K,, B34Tbl¢ U3 JJOOOBOT'O KOHTYpa.
[TonydeHHbIE TOYKH, HAYUHAS C TOYKU B, COCTUHSIOT TIJIABHOW KPUBOM, KOTO-

pasi u OyJieT NPEeACTaBIATh COOOM MOJIEBOM 00pe3 KOHTYpa.

5 ITIOCTPOEHUME KPUBBIX, XAPAKTEPU3VYIOINX NUSMEHEHUE
YT'JIOB B B 3ABUCUMOCTHU OT TUITA OTBAJIA

Kak Obu10 OTMEUEHO paHee, yIyibl B XapakTepHU3YIOT 000pavyHUBaIOIIYIO
CIIOCOOHOCTH OTBaja. J[Jisi MOCTPOEHHUS 3TUX KPUBBIX HEOOXOIUMO MPOEKIIUIO
KopItyca B miaHe pacceub miockoctsimu U; — Uy, Uy, — Uy, Uz — Uz eprienu-
KYJIIPHBIMHU CTE€HKE 00po3bl Z — Z !

3aTeM CTBIKM MEPECEUYCHUs 3TUX IUIOCKOCTEW C KOHTYpPOM KOpIIyca H C
00pa3ylolUMU HAa TOPU3OHTAIBLHOW MPOEKIHUH KOpIyca CHPOEKTUPOBATH
BBEPX Ha BEPTUKAIBHYIO IPOEKIMIO KOPIyca Ha COOTBETCTBYIOIIWE KOH-
TypHbIE JUHUM U oOpazyromue. [lomydeHHbIe TOYKU COEMHUTh Ha JIOOOBOM
KOHTYype M1aBHbIMU KpuBbIMU Uy — U, U, — Uy, Uz — Us. OTu KpuBBIE MO3BO-

JIAFOT CYJIUTh O CTENIEHU KPUBU3HBI TPYIHU U KPbLIA OTBAJIA.



6 [IOCTPOEHUE KPUBHBIX [IIABJIOHOB

J171st TpoBEpKU M3TOTOBJICHHBIX MOJIEJIEH, IITAMIIOB, a TAKXKE JJI1 KOHTPO-
Js YK€ OTIHITAaMIIOBAaHHBIX M3 MeETaula JIEMEXOB W OTBAJOB HEOOXOJMMO
uMeTh mabsionbl. KprBu3Ha oTBanga ¢ pocTOM €ro BhICOTHI, HAUUHAS OT JIeMe-
xa, pe3ko MeHsetrcs. [loaTomy aiig mOCTpOEHUsS KPUBBIX, MO KOTOPHIM OyayT
M3rOTaBJIMBAThHC MA0JIOHBI, HEOOXOIMMO B JIEBOW CBOOOHOM YaCTH HAaHECTH
obOpazyromue 33 22 1-1,0-01-1,2-2, 3-3 urax nanee, B34B
ux ¢ ocu Z — Z' no6osoro KOHTYpa M PacIOJIOkKUB BepTUKAIbHO. [Ipoekiuto
KOpITlyca B IUIaHe paccekaroT miockoctsimu Vi — Vy, Vo -V, V3 -V 3 iepnien-

IUKYJISPHBIMU JI€3BHIO Jiemexa B,C! .
Ha o0Opasyromieit 3—3 (coBnazgaromieii ¢ ne3puem jemexa B,C!) bepercs

nepBas Touka. B pganpHeleM Ha 3TUX 00pa3yIOMIKUX OTKIAIbIBAIOTCS OTPE3-
KU paBHbBIC PACCTOSIHUIO OT JIMHUM JIE3BUSI JIEMEXA O COOTBETCTBYIONIEH 00-
paszytouieid. [1labnoH HauMHaeTCsl U 3aKaHYMBAETCA TEMU 00pa3yroIIMMU, KO-
TOPBIE TIEPECEKAIOTCA C KOHTYPOM B COOTBETCTBYIOIIMX CEUCHUAX. TOUYKa Ha-

o Al o o
yaJa maoJioHa COCAUHACTCA C TOUKOU 3 ITYHKTUPHOHU JIMHUCH.

ITpuMep BBINOJHEHHUS pacuy€TOB IPH NPOCKTUPOBAHUHN JEMEITHO-OTBAJILHOMN

noBepxHocTh KYJIBTYPHOI'O Tnna.

Hano: I'myOumHa maxotel a = 22,5 cM; IMpWHA 3axBaTa KopIyca
b = 37,5 cM; yron Mexay JIe3BUEM JieMeXa U CTeHKOU 00po3bl ¥, = 45°% yron
Mexay oopasyromieit 0—0 (mpuMepHO Ha YpOBHE CTHIKA JIeMeXa C OTBAJIOM) U
CTEHKOM OOPO3JbI Ymin = 43°; yroa Mexay caMoi BepxHel oOpasyromen (Tipo-

XOMISIIIEN Yepe3 BEPXHIOI TOUKY oTBajia Kij) U CTEHKOW OOpPO3Mbl Ymax = 51°;



yToJI IOCTAaHOBKH JieMexa K JHy 00po3asl € = 30°; mpupalieHnue 3Toro yria Ae
= 6° mmpuHa nemexa B, = 105 mM; npsIMOJIIMHEHBIN ydacTok Jemexa S = 60
MM.
Pacuer
1. Onpenenenue paanyca HaIPaBISIIOLIEH KPUBOU

Va’ +b* 2257 +375°

cose+sm Ae 0,866+ 0,1045

R = =45,06cm

2. BpicoTa HampaBJsoIIeil KpUBOU

h=R-cose=45,06-0,866 =39,02 cm

3. BeuieT HampaBIistoiie KpuBoi

L=R-(1-sm¢&)=45,06(1-0,5)=22,53 cm

4. BpryucieHue MpOMEKyTOUHBIX 3HAYCHUH YIJIOB Y 0Opa3yrolux co
CTEHKOI OOpO3/Ibl.
JIist HUKHEW BETBU MapaloIibl 3HAYCHUS X U3MEHSIOTCS OT Hadayia Koop-

nuHaT (0 BHU3 J10 JIMHUM JIE3BUS JIeMexa yepes 2,5 CM.

_62-x;  6,2-(-25)

, = = =0,3647cMm
Y, xf, +100 (-2,5)° +100
6,2- X2 . (=5)2
Y, =— L= 6’22( ) _1240m
x, +100  (-5)” +100
6,2-X> (=7 5)2
Yy = ¢ _ 62:(-75) =2,232cMm

x5 +100 (~7,5)* +100



Ay =¥y = Vimin =45°—43°=2° N =Yy =Y =Yy ,

TaK KakK Ypmin = 0 (Hauaso KoopauHar).

Macrrrad

_Ay Ay o 2°
Ay Ay, 2232

75 = 0,896 rpag/cm

Vo=V v, =43°+0,896- 03647 = 43°20';
Vo =Vl Yy =43°+0,896-1,24 = 44°6';
Vo =y i, py =43°+0,896-2,232 = 45°.

I[JISI BCpXHCfI BCTBU napa60m>1: 3HAYCHUA X U3MCHAIOTCA OT Haydalla KO-

opauHat 0 BBepX /10 BepxHel oOpasyrollei, mpoxodineit yepes Touky K de-

pe3 S cM.
2. x2 .52
y, = 62’ o 62’2 > _124cm
X2 +100 5% +100
62. 2 . 2
y o 623 62100
x; +100  10° +100
62 2 . 2
[N ek Hp 6’22 157 429em
x2+100  15% +100
7. 2 A2
Vi = 62’ Yo _ 6’3 20 =496cMm
x; +100 20 +100
62 2 . 2
ys =25 o 0225 _5345cm

S x2+100 2524100



_62-x; _ 6,2-30
x; +100  30% +100

Yk =5,58¢cMm

_62-x; 6,235
xg +100  35% +100

Ve =15,732¢cm

_62:-x,  6,2-36,23]
x; +100  36,23* +100

Vi, =5,76cm

AY =¥ = Vein =21°—43°=8°;

AY =Y = Vinin = Vi, =,76CM.

Macriirrad

Ay Ay 8

/Lle.& = Ay = Aykl 5,76

=1,3886 rpan/cm

V=V + M, -V, =43°+13886-1,24 = 44°43'
Vo =V 4, -y, =43°+13886-3,1 =47°18
Vi =y - yy =43°+13886-4,29 = 48°57'
Vo=V i, v, =43°+1,3886-4,96 = 49°53
Ve=yo . - ys =43°+13886-5345 = 50°25
Ve =V + 1, -V, =43°+1,3886- 5,58 = 50°44'
Vo=V . -y, =43°+1,3886-5,732 = 50°58'
Vi = Viin + My Vi =43°+13886-5,76 =51°

[Io mosy4eHHBIM AAHHBIM CTPOUM TrpaduKk HU3MEHEHUs YIJOB Y 00pa-

3YIOIIUX CO CTEHKON 00p031bI (PUCYHOK 6).



Jlns mocTpoeHust 00pa3yronMx Ha MPOSKIIMHA Kopryca B IJIaHE HE00XO-
OVMO JUISl KaKJIOTO YTJjla Y BRIYMCIUTG 3HaueHus tg y u 100-tg y u pesyiibra-

THI CBECTH B TabuIy 3.



Tabmuia 3

BepxHsst BeTBb mapalosibl HwxHsst BeTBb mapadosib
X,CM | Y, cM Ys tgy | 100-tg X,CM | Y, cm Ys tgy | 100-tg

= =

‘5 rpaj Y, MM % rpan Y, MM

2 2

> >

< S

=3 Q,

o) o)

S S}

1-1 5 1,24 | 44°43 10,9897 | 98,97 | 1-1' -2,5 10,3647 | 43°20 [0,9435| 94,35
2—2 10 3,1 | 47°18 |1,0837|108,37| 2'-2' -5 1,24 | 44° |0,9691 | 96,91
3-3 15 429 | 48°57 |1,1471|114,71| 3'-3' -1,5 | 2,232 | 45° 1,0 100
4-4 20 496 | 49°53 |1,1874|118,74

5-5 25 5,345 | 50°25 | 1,2089 | 120,89

K-K 30 5,58 | 50°44 | 1,2232|122,32

66 35 5,732 | 50°58 |1,2329 | 123,29
Ki—K, | 36,23 | 5,76 51 [1,2349 123,49




Pucynok 6 [IpoekTtupoBanue JIeMENIHO-OTBAIBHON MTOBEPXHOCTH

KYJIbTYPHOTO THIIA
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ITprMep BBITOJHEHUS PacUy€TOB IPU NPOCKTUPOBAHUY JICMEIIHO-

otBaibHOU nmoBepxHocTu [IOJIYBUHTOBOI'O tuna.

Hano: riiyOnHa maxoTsl ¢ = 23 ¢M; mMpHUHA 3axBaTta Kopiyca b = 35
CM; YIOJl MEXK]y JIE3BUEM JIeMeXa U CTEHKOU 00pO31bl Y, = 37°; yroa Mex-
ny obpasyromeit 0—0 (mpuMepHO Ha ypOBHE CThIKa JEMeXa C OTBAJIOM) U
CTEHKON OOPO3IBI Ymin = 34°; Yroa MEeXay caMOM BEpXHEH oOpa3yromien
(mpoxopsiiel depe3 BEPXHIOK TOYKY oTBaja Ki) M CTEHKOW OOpO3JIbI
Ymax = 92°; YTOJ MMOCTAaHOBKHM JieMeXa K IHy 00po3bl € = 22°; npuparnieHue
storo yria Ag = 10°; mmupuna nemexa B; = 130 Mm; IpsAMOJIMHEWHBIN y4a-

cTok neMmexa S = 60 mm.
Pacuer

1. Onpenenenue paanyca HaIpaBISIOLIIEH KPUBOU

P Va® +b? 23% +35?

_ : — =38,045cMm
cose¢+smAe 0,9272+0,1736

2. BpicoTa HampaBJIsIONIEe KPUBOM

h=R-cose =38,045-0,9272 = 35,27 cm

3. Brutet HanpaBisitoniel KpuBoi

L=R-(1-sin &) =38,045-(1—0,3746) = 23,79 cm



4. BprunciieHre MpoOMEeKyTOYHBIX 3HAUCHUH YTIIOB Y 00pa3yoIIuX CO

CTEHKOW OOpO3/Ibl.

I[J'IH HWKHEU BETBU Hapa6OJIBIZ 3HAYCHHUA X U3MCHAIOTCA OT Haydalla

koopauHaT () BHU3 110 JUHUH JIE3BUS JIEMEXA Uepe3 2,5 CM.

AY =Vo = Vmin =37°—34°=3°
A=Yy = Voin = V3 = 1,5 CM, TaK KaK Ymin=0.

Macmrab npuaumaeMm g, . = lrpag/cm, To ecTb

A
:uH.e. = _7/ = 19 HIIN A’Y - Ay’ 'YO - 'Ymin - y3'
Ay
2 2
op= M _ (T g5
7/0_7min 370_ 40
2 2
xl' (_295)
P gad =0,33(3)cM
TP T 1875 )
2 2
x5 (=5)
= = =1,33(3)cm
Y=o p T 1875 )
2 2
Vy = Yo (75) 3cM
2P 18,75

Vo =Yoo+ vy =34°+1-0,33(3) = 34°20
Yy =V Uy =34°+1-133(3) = 35°20"

73' =7/1’nin+lLlH.6. .y3' =34O+1_3=370



Jlist BepxHel BETBU MapaboJibl: 3HAYEHUS X U3MEHSIOTCS OT Hayasa
koopauHaT 0 BBEpX /10 BepxHEW 00pa3zyrole, MpoXoIsaiiel yepe3 TOUKY

Kjgepe3 5 cm (pucyHOK 5).

AY =¥ o = Viin = 22°—34°=18°;

AV =Y = Vimin = Vi, » TAK KaK Ymin = 0.

Macmrab npuauMaem: U, , = 1 rpaa/cm.

A
He g :_7:1;1/1']11/1 Vi =7Vmax ~ Y min-
“ = a 1
2 2
X
op=—h I s
Ymax — Y min 18
2 2
y=3_ 2" _03g8cu
2P 65,67
2 2
y =2 o 100 sosen
2P 65,67
2 2
y=5 o 36
2P 65,67
2 2
yo=e 2 20 6 o0tem.
2P 65,67
2 2
Vs = I 9,52cm.
2P 65,67
2 2
y, =2 215 si60m.

2P 65,67



Cx; 307

=26 = —13,705¢cMm.
Yo = Hp 65,67
Xp 343812
Vi = = =18cMm.
L 2P 65,67

3Ha4YEeHUS YIJIOB Y:

Vi =Vmin T Moy - V) =34°+1-0,38 =34°28'
Vo =V 4, -V, =34°+1-1,523 =35°31"
Vs =Vuin T Mo V3 =34°+1-3,426 =37°25'
Vo =Vmin + M, - Vs =34°+1-6,091 =40°5'
Vs =Vuin T Moy Vs =34°+1-9,52 =43°31'
Ve =V T M, - Ve =34°+1-11,516 =45°31
Ve =Vmin + Moo - Ve =34°+1-13,705 = 47°42'

ykl :ymin+ﬂg,g,°ykl :34O+1°18:52°

[lo mony4YeHHBIM TaHHBIM CTPOUM TI'paUK U3MEHEHUs YTJIOB Y 00pa-
3YIOMINX CO CTEHKOM 00p03/1bI (PUCYHOK 7).

Jlia moctpoeHust 00pa3yrolux Ha MPOEKUU KOpIyca B IJIaHE HE0O-
XOJIUMO JIJIsl KQX0T0 yIJia Y BBIYMCIUTh 3HaueHus tg y u 100-tg vy u pe-

3yJbTaThl CHECTH B TaONHUILy 4.



Tabnuna 4

BepxHsst BeTBb mapadosibl HwxHsst BeTBb mapadosibl
- x,cM | y,em |y, rpan | tgy | 100-tg - x,ecM | y,em |y, rpan| tgy | 100-tg
< <
g Y, MM 5 Y, MM
> >
< <
Q. o,
O )
S} S
1-1 5 0,38 | 34°23 |0,6842 | 68,42 | 1-1' | —2,5 | 0,3(3) | 34°20 | 0,6830 | 68,3
2-2 10 1,523 | 35°31 |0,7137 | 71,37 | 2'-2 -5 | 1,3(3) | 35°20 |0,7085 | 70,85
3-3 15 3,426 | 37°25 | 0,7650 | 76,50 | 3'-3' —7,5 3 37° 10,7536 | 75,36
4-4 20 6,091 | 40°5 |0,8396 | 83,96
5-5 25 9,52 | 43°31 | 0,9495| 94,95
K-K | 27,5 | 11,516 | 45°31 | 1,083 | 108,3
66 30 | 13,705 | 47°42 | 1,0990 | 109,9
K,-K, | 34,381 | 18 52° 11,2799 | 127,99
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PucyHnok 7 I[IpoekTtupoBaHue JIEMEIIHO-0TBAJIbHON IOBEPXHOCTH
IIOJIYBUHTOBOI'O TUIIA



