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Icnye oymxa, wo Haubibut MOYHUM PI3ATLHUM THCMPYMEHMOM OJisl 6U2OMOBIEHHs. Pi3bOu € MOKApHUL pizeysb
3 NIACKOI0 NEePeOHbOI0 NOBEPXHEIO, KA JeHCUMb ) 0CbO8Il NIOWUHI 28UuHMO60i nosepxhi pizobu. Came momy 01
8UpPObHUYMEA pizbbosuUx KiHYie mpybd HAmMo2az08020 copmamenmy, 00 AKUX ICHYIOMb NIOSUWEHI 8UMO2U W00
MEXAHIUHOT MIYHOCIE | 2epMemuyHOCImE, BUKOPUCTNO8YIOMb 00HO- ab0 bazamonumkosi pizbh06i pizyi yu pizyesi
2011068KU. Ane y Oinbuocmi 6unaoxie NPAMONIHIUNI Pi3ATbHI KPOMKU MAKUX THCMPYMEHMI6 € MUMOOINCHUMU 8IOHOC-
HO oci pizbbu. Hanpuknao mooi, koau Kym Haxuiy ix pizanvHoi Kpomku 6ionogioae Kymy niouomy pizvou. Te came
8i00y8acmMbCsl y BUNAOKY, KOAU NepeOHill Kym IHCMpYMeHma He 00pienioc Hyao. Y dauitl cmammi idemvbcsi npo me,
wo y eunaoxy MuMoOIdNCHOCMI Pi3aibHOi KPOMKU pizys i oci pizbbu, 051 hopMysanHs sIKOL 8iH 3ACMOCOBYEMbCA,
Pizb606a NOGEPXHA POPMYEMBCA HA OCHOBI KOHBOTIIOMHO20 2eliKoioa i He 8I0nosioac 3adanii ¢opmi pizebu Ha oc-
HOBI  KOC020 3aKkpumoeco 2enikoioa. Lllnsaxom 3acmocy8ants KPUSOMIHIIHUX YUTTHOPUUHUX KOOPOUHAM OMPUMAHO
CKAMSAPHULL AHATTMUYHULL 8U250 PYHKYIT 0Cb06020 Nepepizy KOHBOIOMHO20 28UHMA Y NPSIMOKYMHIL cucmemi Koop-
OUHAM, Ap2yMeHMamu Koi € 8eIUNUHA NEPEOHbO2O KYyma pizys | dlamemp pizbOu, a maKoic GUCOMA MeopemuyHo-
20 npoghinto i eenuuuUHa KpoKy pizvou. JJana @yHKYiss € mpancyeHOeHmHOoW i He 8i0nogidae aneedOpaiuniu QyHKyil
nepuio2o nopsoKy, AKA GUIHAYAE NPOPinL MpuKymuoi yu mpaneyeioanrvHoi pisvbu, wo , enacie, i oac niocmasu
3POOUMU BUCHOBOK NPO HEMONCTUBICTIL GIOMBOPEHHS. MEOPEMUUHO-IMOYHO20 NPOPINIO 26UHMOBOI Pi3bOU MOKAPHUM
pizyem.

KirodoBi cioBa: pizb0OBHH pi3ellb; KOCUI 3aKPUTUHN TENIKOiJ; KOHBOJIOTHUI BIAKPUTHIA T'eIIKOIN; MEPeIHiH
KyT; KyT HAXWITY pi3aIbHOT KPOMKH; TPUKYTHA pi3b0a; TpanerneinaapHa pizbda; 0ChOBHIA Mepepi3; mpodiias pizaibHOT
KPOMKH; TpaHCIIeHACHTHA (DYHKIIis; anreOpaidHa JiHiiHa (YHKITiS.

Cywecmeyem muenue 0 mom, 4mo Hauboiee MOYHbIM PEHCYUUM UHCIMPYMEHMOM OISl U32OMOBIEeHUs Pe3bObl
AGNAEMC. MOKAPHULL pe3ey C NIOCKOU nepedHell N0BePXHOCIbIO, He Jledcayell 8 0Ce8oll NI0CKOCU GUHIMOBOU NO-
gepxrnocmu pesbbol. Hmenno nosmomy ons npouseoocmsa pesb0osbix KoHyos mpyb negpmezazosozo copmamenmd,
K KOMpbIM NPeObAGIAIOMCs NOBbIUUEHHbIe MPeO0BANUSL N0 MEXAHUYECKOU NPOYHOCU U 2ePMEeMUYHOCTNU, UCHONb-
3Y10m 00HO- UM MHOSOHUMOYHbIE Pe3b008ble pe3ybl, GUHMOpe3Hble epebeHKU U pe3yosble 20a06ku. Ho 6 nodasns-
1owem OONbUWUHCNGE CLyHae8 NPAMOTUHENHbIe pexcyujie KPOMKU MAKUX UHCMPYMEHMO8 ABNAIOMCA CKPeujusaro-
wumecs OMHOCUMENbHO ocu pe3vbovl. Hanpumep moeda, ko2oa y2oi HAKIOHA UX pexcywell KPOMKU COOmMEemcmasy-
em yeny noovema pesvovl. To dce camoe HabIOOaemcst, eciu nepedHuUll y2oi UHCHMPYMeHmMA He pasHsemcs Hyaw. B
OaHHOU cmamve peyb uoem o Mmom, 4mo 8 ciyude Cpewusaroujelics pexcyuell KpomMKU pe3ya u ocu pesvoul 0 ¢go-
PMUPOBAHUsL KOMOPOU OH NPUMEHAEMC, pe3b008as N0BEPXHOCMb hopmupyemcs Ha base KOHBONOMHO20 2eUKOU-
0a u He omegeuaem 3a0aHHOU opme pe3vobl Ha baze KOCo20 3aKpuimozo eeauxoudd. Ilymem npumeHneHus: Kpugoiu-
HEUHbIX YUTUHOPUUECKUX KOOPOUHAM NOLYHEHA CKATAPHO20 8UOA PYHKYUS 0CE8020 CeYeHUsl KOHBOTIOMHO20 GUHMA
8 NPAMOY20JbHOU cucmeme KOOPOUHAM, AP2YMEHMAMU KOMOPOU ABIAIOMCA 8eIUYUHA NepeoHe20 Y2ia pesya u oud-
Memp pe3vbbl, a MaKHce BUCOMA MeOPemuUyecKko20 NPoGuis U eeIUIUHA waza pesvosl. [annas QyHkyusa aeisemcs
MPAHCYEHOEHMHOU U He omeedaem aneedpauteckoll QYHKYuu nepeoco nopsaoxa, Ymo coOCmeeHHo U 0aem O0CHO8A-
HUsL coenamv 6bl800 O HEBO3ZMONCHOCHU BOCHPOU3BO0CMEA MEOPEMUYECKU—IMOYHO20 NPOPUISL BUHMOBOU Pe3bObl
TMOKAPHBIM PEe3YOM.

KiroueBbie cnoBa: pe3p00BOI pe3ell; KOCOH 3aKPBITHIN T'eIMKOU; KOHBOIIOTHBIN OTKPBITHIN TEITHKOU; IEPEe/I-
HUI YTOJI; YroJ HaKJIOHA PEXYIIEH KPOMKH; TPEyroiibHasi pe3b0a; TpaneneuaanbHas pe3bda; 0CeBOe CeYCHHUE; TPo-
bup pexymieit KpOMKH; TpaHCICHIEHTHAs QYHKIWS; anreOpandeckas TUHEHHas yHKITHSI.

It is believed that the most precise cutting tawl haking thread is a turning cutter with the flatke face
which lies in an axled section plane of the scriesedd. Therefore, for the production of oil and gas ttded pipt
ends, where requirements on the hastcal strength and tightness are more exactingg or many threade
cutting edges turning tools or chasing tools aredisBut in most cases, the right cutting edgesskesv tathe axit
of the thread. For example, when the inclinatioglerof the cutting edge corresponds to the hetigle. The san
happens in case the rake angle of the threaditoobt zero. This article states that if theraiskew cutting edge
the axis of the thread, the threaded surface imémt as a convoluted open helitdut not as the oblique clos
helicoid, which is equal to the given profile oétthread. Having used curved cylindrical coordirgathe scals
analytic function of the axled section view of aadoted screw in a rectangular coordinate systemengttre value
of the tool rake angle, thread diameter, theowdtibeight profile and pitch of the thread are argemts, is
obtained. This function is transcendent athesn’t correspond to algebraic function of thestfiorder, whicl
defines an angular or leaning thread profile thatwally grants us the right to conclude that these technologl
cal inability to produce a theoretically accurateofile of the screw thread by turning tools.

Key words: thread turning tool; oblique closed ¢wilil; convoluted open helicoidake angle; inclinatic
i’;_\ngl]?; leaning angular thread; leaning thread;daslection; cutting edge profile; transcendent fiamctalgebrai
ine function.
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AKTyanbHicTh MHUTaHHA. TOYHICTH BiATBO-
peHHs pi3bOOBUX IMOBEPXOHB 3aJICKUThH Bij Oara-
THOX YMHHUKIB, Y TOMY YHCIIi BiI 00paHOTO TeX-
HOJIOTIYHOTO TIPOIIECy iX BHUTOTOBIEHHSA. Ha cho-
FOZHILIHI Y BUPOOHHMUTBI Pi3bOOBHX KiHLIB TPYO
Ha(TOra30BOro COPTAMEHTY TOMIHYE NPOLEC HApi-
3aHHs KPIMWIBHOI Pi3bOH TOKAPHUMK OZHO- 1 1BO-
HUTKOBUMH PIi3b0OBHUMHU PI3LSIMH, Pi3bOOBUMHU
rpebiakamMu, abo pi3reBUMHU Pi3bOOBUMHU TOJIOBKA-
MU. BU3Ha"9ampHUMH TIapamMeTpaMHu TOYHOCTI Kpi-
MWIBHOT Pi3h0OHU € 11 BiANOBITHICTH 3a/laHOMY KPO-
Ky, CepelHbOMy AiaMeTpy Ta mpodimo. Bixg mo-
TPUMaHHS BKa3aHUX MapaMeTpiB 3aJie)kaTh OCHOB-
Hl XapaKTEPUCTHKU SKOCTI pi35603p1x KIHIIIB pr6
BKa3aHOTO COPTAMEHTY: MILIHICTb 3’ €HAHHS, HOTO
3TBUHYYBAHICTh 1 TEPMETUYHICTh. 3TiTHO 31 CTaH-
naptom [3, cTop. 41] PCTIaMEHTOBAHHM  [TapaMeT-
POM pi3b0u € KyT il npodinio, a BiH, y CBOIO 4epry,
3aJIeKUTh BiJl TOYHOCTI CaMoOro pi3ajbHOTO iH-
ctpyMenTy. OTOX, aKTyaJbHOIO € 3ajladya BHUSB-
JICHHSI MOJIMBOCTEH IOCSTHEHHS HOMiHAJIBHOTO
3HAYCHHS 33JaHOTO MpoQiIo pPi3bOH MeTomaMu
TOKapHOI 00poOku. ToOTO #HHEThCS MPO MOKIH-
BICTh BIJITBOPECHHS TEOPETHIHO-TOTHOTO TIPODIITIO
pi3p0OM 1Ipu popMyBaHHI ii TOKAPHUM PIi3IIEM.

AHaJi3 iICHYIOYHNX JOCTiIZKeHb Ta My0JiiKa-
wiii 3 miei mpodaemaTuku. KiacuuHi 1ocCiipKeH-
HS 1100 MOXJIMBOCTI JOCSTHEHHA TEOPETUYHO
TOYHOTr0 HPOQIITI0, MPEACTaBICH] Y 0ararbox IMoci-
OHMKax Ta MiIPyYHHUKaX, 3araioM 3BOASTHCSA M0
OTPUMAaHHS TOYOK MPOQITI0 pi3anbHOI KPOMKH 3
ypaxyBaHHSIM 3MILICHHS iX KOOPAUHAT y3I0BX OC1
pi3sOn. Ha pucyrky 1 mokasaHa cxema BU3HAYCH-
HSl PI3aJIbHOT KPOMKH PI3Lis, IO NPU3HAYCHAN JUTs
HapizaHHS pi3pOu. Cxema BiANOBIAAa€ PUCYHKY 3
nepio/prepena [8, crop.238].

BennunHa mNOB3IOBKHBOTO 3MILIIEHHS KOOP-
IMHATH TOYKH pizanbHOi KpoMku A (yHKIioHA-
JbHO 3aJICKUTh BiA BEJIUYMHM KyTa 7, a TOH y
CBOIO 4epry BiJ BiJICTaHI BKa3aHOI TOYKH BiIl OCi
Pi3b0H i BeMMYMHN HAXWITy NEpeAHBOI IUIOIIUHHE )
Bkaszane 3MillleHHS CIPUYHHSE ACHMETPUYHICTH
npodinto pizpOu. BennunHa BkazaHoi acuMeTpuy-
HOCTI MOKe OyTH TIPOIrHOpOBaHa Y IMPOIieci Ipo-
(himroBaHHA PI3AJIBHOI KPOMKH y BHITJKY, KOJH
kyT y e menmmM 10 rpagycis [1,cTop.28]. Onnak
Takuii He3HaYHWH (QyHKIIOHaNBbHUN BIUIMB BKa3a-
HOT'O IOTEPEYHOTO 3MIIIEHHS CTa€ MOMITHUM Y
BHITAJIKy, KOJH HEOOXiTHO IOCATTH TEOPETHIHO
TOYHOTr0 MPOQILITIO Pi3aibHOT KPOMKH. 3 1€l TOUKH
30py, KOPUCHHM MoOKe OyTH NpOrpaMHHH aJro-
PUTM BH3HAYCHHS TOB3AOBXKHIX 3MIIIEHb TOYOK Y
3aJIe)KHOCTI BiJ AiaMeTpa pi3bOM 1 BEJIMYMHU Tie-
pemasoro kyra [5, crop. 53]. Ileit aBromaTH30Ba-
HHUH pO3paxyHOK Ja€ MOXIIMBICTb OTPUMYBAaTU He
TIIBKH BEJMYUHY acCHUMETPHUYHOTO Hpodinio, a i
KOOPIMHATHU YCiX 3aJaHUX TOUOK MpOdisio pizais-
HOI KPOMKH, SKIIO MOTPiOHO 11 BUKOHATH KPHUBOJIi-
HIIHOIO 3aJUIsl AOCSTHEHHS OLIbILIOI TOYHOCTI, HIK
MOJKIIMBO JIOCSI'TH Y BHIAJKY 3aCTOCYBaHHS Mps-
MOJIIHIMHUX Pi3aJIbHUX KPOMOK.

Y psai nyOmikanii npodink pisanbHOI KpoM-
KU pi3b00BOro pislis PO3IISAAETHCS SIK Iepepis
KOHIYHOI ITOBEPXHI, IVIOLIUHOIO 5IKa HE IIPOXOIUTh

yepe3 BiCh KOHYCa, apke TEOpeTHYHa MOBEPXHS
Pi3b0M BU3HAUYAETHCS KOCHM 3aKPUTUM TeJKOiI0M
[6, cTop. 112],100T0 € NiHifiHOK NOBEPXHEO, SIKA
YTBOPIOETBCS 38 PaXyHOK ~PIBHOMIPHOro 06epraH-
Hsl HABKOJIO BIIACHOI OCI | HANPSMHOrO KoHyca T3
BEPLIMHOIO S i OAHOYACHOTO HOTO PiBHOMIPHOTO
HOCTYNAJILHOTO PYXY Y3J0BX Ii€i 0cl (PUCYHOK 2).
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Pucynok 1 —CxeMa BU3Ha4YeHHS MOB3I0BKHIX
3MillleHb TOY0K NPo(diiIo pizaabHOI KPOMKH
pi3b00BOrO pizus

Pucynok 2 —KomIiuiekcHe KpecJieHHsI
KOCOT'0 3aKpPUTOrO reJikoiga
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oo TpukyTHOI pi3bOU, TO BOHA TEOPETHY-
HO Moxe Oyru cpopmoBaHa [BOMa TAKUMH KO-
CUMU TEJIKOIaMU 1 MOBEPXHEIO CIPSIKCHHS MiXK
auMu. Y poboti [7, cTop.12] 3anpornoHoBaHo Bu-
3Ha4YaTH NPOodiTh Pi3aIbHOI KPOMKH MUIIXOM JIi-
HiliHO1 iHTepnomALii rinepOoniyHoi KpUBOi, OTpU-
MaHOi BHACHI/JIOK TMEPETHHY HANpPSIMHOTO KOHYyca
pi3b00BOi  TOBEpXHI MEPEIHBOIO  IUIOMIUHOIO.
CrarTa mokasye BiTIyTHI pe3yiabTaTH. yKE TpH
y= 8° HeoOxigHa Kopekuis Npodiigio pizanbHOI
kpoMku csirae 1°30, mo mig Tpy6 HadTOrazoBoro
COPTaMEHTY 3TiMHO i3 MiI0YMM CTaHgapToMm |[3,
crop. 41] mepeBuIlye periIaMeHTOBAaHHU JIOMYCK
Ha BEJIMYMHY KyTa HaXwmiy OidHOi CTOpOHH Mpodi-
JIT0 Pi3bOH.

VY mmcepraniitniii poboti €. B. ®omina mpo-
BEJIEHO INIMOOKUI aHAITUYHUAN aHaJII3 3a]1€KHOCTL
3MIIIEHHS KOOpAUHAT MPOdiar0 OTpUMaHO1 pi3n0oHu
MpH 1i BUKOHAHHI TOKAPHUM PI3IEM Y 3aJICKHOCTI
Bil 3MIIMEHHS KOOPAWHAT YCTAHOBKH  Pi3lA
[9, cTop. 129].

VY BcixX mepeniueHuXx mpausx HasBHUU CHilb-
HUW HEJONIK — y HHUX pi3ajbHa KpOMKa HE PO3-
TJISTA€ThCs SIK TBIpHA 1HINOI TBUHTOBOI TOBEPXHI,
aHDK 300paXkKeHOi Ha PUCYHKY 2. AJie XK, SKIIO pi-
3a/bHa KPOMKA pi3lisi (BOHA K TBipHa IBUHTOBOI
MOBEPXHI) HE MEPETHUHAE BICh ITi€1 TIOBEPXHi, Ha-
NPHKJIA] AKIIO BOHA JEIIO 3MillleHa y BEPTUKAJIb-
HO HAIpSIMKY BIJHOCHO OCi J€Talli, TO CIJ O4iKy-
BaTH OTPUMAHHs i TEOPETUYHO IHWIOI IBUHTOBOI
TIOBEPXHI.

Ha pucynky 3 BitoOpaKeHO KOMILIEKCHE Kpe-
CJIEHHS BiJIKPUTOrO KOHBOJIIOTHOTO T'eJiKOiaa, TBi-
PHi SIKOrO He NEPeTHHAIOTH BiCh IBUHTA i, a € mo-
TUYHUMH JIO HOT'O OCHOBHOTO IWITIHJpA, HA TKOMY
JISKHUTH HANpsiMHa — renica ;. ['BUHTOBaA MiHisA I
o0Mexye KOHBOJIOTHHUH refikoin i330BHi. Hamps-
MHUH KOHYC 1 CIIyTye U1l TOOyIOBH YCiX TOTPIO-
HUX TI0JI0KEHb TBIpHOi L y ToUKax &;...&, mif 3a-
JTaHUM KYyTOM HaxXwiy O019HOI CTOPOHH HAIIPSIMHOTO
koHyca [ 3 BepmmHow S OTpuMaHi y pe3yibrari

moOyaoBu Toukd bj...Dy € ToukaMu 30BHIMIHBOT
TEIICH 5.

OmKe KO NPHIiMATH pi3aibHy KPOMKY pi3-
s, K MPSAMOJIHIHHY i TaKy, IO € MUMOOIKHOIO
JI0 Oci p13b00BOI MOBEPXHI |, TIOJIOKEHHS SIKOT 3a-
JA€ThCSl KYTOM )/ Y TOPH30HTANIbHI IIOLIMHI MPO-
ekuiit i kyrom [ (pucyHok 3)y BepTHKAIbHIM TO
y pe3ynbTati il TBUHTOBOro pyxy Oyae oTpuMaHa
KOHBOJIIOTHA pi3h00Ba MOBEpPXHS, 0OMEKeHa Tei-
caMH 5163,

Crnin 3ayBakuTH, 10 OUTBINICTH pi3b0 Hapi-
3al0Th PI3LSMU i3 Pi3aJILHOI0 KPOMKOIO, Opi€HTa-
15T SIKOT BU3HAYAETHCS KYyTOM Hiniomy pi3pom [10,
cTop.338], [11,cTop.1]. Ile poburhes 3amis  pis-
HOMIPHOTO pO3MOAUTY OIYHUX 3aIHIX KYTiB i € 3a-
raJbHONPUIHATOIO TPAKTUKOI), Y TOMY YHCI JUIS
4ncTOBHX PisuiB [6, crop.112].

Binomi mpaui, y sSKMX aHAIi3yrOTbCS METOAHU
00pOOKH JIHIHHUX IIOBEPXOHB, BKa3yIOTh Ha ICBHI
TEXHOJIOTIYHI TpyxHOIIl iX (opMyBaHHS pi3aib-
HUMH iHCTPYMEHTaMH, & Y BUNAJKY BUKOPUCTAHHS
KPYIJIOro LHIIHAPUYIHONO IHCTPYMEHTY BKA3yeTh-
CS Ha HEMOXIJIUBICTb TEOPETHYHO TOYHOI iX
06pobku [2, cTop. 73]. Lle MOSICHIOETBCS THM, IO
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Pucynok 3 —KomIiuiekcHe KpecJieHHsI
KOCOI0 BIIKPUTOI0 KOHBOJIIOTHOIO IeJIiKoina

€KBIIMCTAaHTa KOHBOJIIOTHOI'O TeJIKOina, Ha SKIA
Mae€ JISKATH TPAEKTOPis OCi iHCTpyMeHTa, HE € Ji-
HIHHOIO ITOBEPXHEIO.

Y HalIoMy BUNAJKy pi3ajbHa KPOMKA JICKUTH
GesmocepeiHbO HA TBIPHIH, TOMY MNpUYETHA [0
CTBOpEHHS JIiHIWHOI MOBEPXHi, ajie HE 3aKPUTOTO
KOCOTO, a BIAKPHUTOTO KOHBOJIOTHOTO TEJIKOina,
MOBEPXHI AKUX, OUYEBUIHO, HE CIIBIANAIOTH (IUB.
puc. 4). OCKITbKY 3TiIHO 3 HOPMATUBHUMH JIOKY-
MEHTaMH Tpodisb pi3bOM BU3HAYAETHCS Y TUIOIIH-
Hi OCBOBOTO TEpepi3y, TO JJIA MOPIBHSIHHS JBOX
O3HAYCHUX BUINEC TBUHTOBHX MOBEPXOHb CIIiJ| BU-
3HAYATHCS 13 aHAIITHYHUM BHPA30M, IO OIHCYE
OCBOBHI TIepepi3 KOHBOJIKOTHOTO KOCOTO TeIiKOoia.

ITocTtanoBka 3aBnanHsi. sl BU3HAYCHHS Te-
OpPETHYHOI HEBIMOBIIHOCTI  3aJaHOl pI3bOM 1
pi3sOH, copMoBaHOi pisleM, pizalbHa KPOMKa
SAKOTO HE JISKUTD y il 0CbOBOMY mepepisi, Heo0-
XiJHO 3HAWTH aHANITHYHY 3aJICKHICTH OCHOBOTO
nepepizy KOHBOJIIOTHOTO TBUHTA BiJl BEIUYHHU
KyTa ) IHCTpyMEHTa Ta AiaMeTpa pi3bOM 1 3miiic-
HUTH WOT0 aHaJITHYHE MOPIBHAHHS 3 (HOPMYJIOHO
npodinto 3a1aHoi pi3pou.

9 )

ISSN 1993—9868. HadbtorasoBa eHepreTuka. 2015. Ne 1(23)



Hayka i cyvacHi rexHonorii

|
i
1
—
//I
l\\'
\ Ny 2

Pucynok 4 —Cxema ¢opMyBaHHS KOHBOJIOTHOI
Pi3b00BOI MOBEPXHIi pizueM i3 nmpsiMotiHiiiHOIO
Pi3aJIbHOI0O KPOMKOIO, IKA He JIEKUTD Y 0ChOBiil
IUIOIIUHI 3ar0TOBKH

AHATITHYHUH WAXiA X0 PO3paxyHKy OChO-
BOT'0 mnepepizy KOHBOJIIOTHOI TBUHTOBOI MOBeEP-
xni. Ha pucynky 5 tBipHa L kOHBOMIOTHOTrO reii-
Koifa moOymoBaHa y MWIHIPHYHUX KOOPAWHATAX.
Bick Z KoOpIMHATHOI CHCTEMH CIIBITAIA€ 3 BiCCIO
TBUHTA. Y BIIMOBITHOCTI A0 PUCYHKY 4, BeTUIHHA
r; IO3HAYaEe pajiyc OCHOBHOTO LMIIHIPA, Ha KO-
My pO3MillleHa HampsiMHA — OJHOIMCHHA 3 IUM
pazaiycom remica r; KOHBOJIFOTHOTO TBHUHTA, a o1 I3
€ BIJIIOBIHO BHYTPIIIHIM 1 30BHIIIHIM pajiiycamu
pi3poH.

[TnomunHa XY € nepnenauKyIspHOO 10 oci Z i
MICTUTh TOYKY OYAaTKy KoopauHat O.

TBipHa L KOHBOJIOTHOTO TBHUHTa IEPETUHAE
Bich X y Toulli 4, a A0 wiomuHu XY HaxXuIeHa i

a; : o
KyTOM - [Ipoekmieto TBipHOi L Ha TutommHYy

koopauHat XY € mpsma MiM,. Biapizok 4B ne-
JKUTH Ha TBipHiH L 1 € pi3aqbHOI0 KPOMKOIO Pi3Ls.
[Tnommua, mo 3agana TpukytHukoM ABM,, € me-
pPEIHBOIO TIOBEPXHEIO Pi3b00OBOTO Pi3ild. IIpu mbo-
My Biapizok BM, € mapanensanM 70 oci Z, a iioro

,Z[OB)KI/IHa|BM2| BHU3HAUa€ arumikary Touku B. Bin-

pi3ok AM; € TIpOEKIIier0 pizanbHOi KPOMKH AB Ha
wiomuHy XY.

Jlis 3HAXOKEHHS aHANITUYHOTO OMUCY T'BU-
HTOBOI KOHBOJIIOTHOI TOBEPXHI CKOPHCTAEMOCS
MeToaoM, sAKud 3ampomnonyBaB B.C.JlrokmmH
[4, cTop.43]:
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Pucynok. 5 —Cxema po3miliieHHsI epeIHbOL
MOBEPXHi Pi3L00BOro pizus y HHTiHAPUIHHUX
KOOPAMHATAX

1. fxmo TBipHa L omucyeTbcs piBHAHHIMHU Y
T HAPUYHUX KOOPAHHATAX

p=1(0); ®
Z=F(1), (2)
ne npoekis L #a mrommny XY (mpsima MiMo) Bu-
3HadaeThest popmynoro (1), mo € piBHAHHIM Y TI0-
JISIPHUX KOOPJMHATAX:
p=1(r)
e O — BiAcTaHb JOBUIBHOI TOYKH Biapizka AM,
10 Toukd O, TO PIBHSHHS TBUHTOBOI IOBEPXHi Y
CKaJIIpHIH (OpMi 3alIMCYIOTh Y BHUTIJISAL TaKol CHU-
cTeMH piBHAHB [1]:
x =f(r)codr +v);
y =f(r)sin(r +v), 3)
z= F(r) +pv,
ne mnapameTpu 7 il BU3HAYalOTh MOJOXEHHS TO-
YKH Ha TIOBEPXHi 1 € 1i KpUBOIMIHIHHUMHU KOOPIUHA-
tamu. [Ipu npoMmy mapamerp I BH3HA4Ya€ TOJO-
JKeHHS TOBiIBHOI Toukn M Ha mpoekmii TBipHOi L
Ha miomuny XY. [Tapamerp V BU3HAauYa€ BENUIHHY
MMOBOPOTY TBipHOI L HaBKOJI0 OCi Z;
BeMMYKMHA [) € MapaMeTpOM TBUHTA i BU3HAYA-
€Tbes 32 PopMyIIOLO:

P

2ir’
ne P —xpok reuHTa.
2. SIxmio supimmty piBasaHs (1) BigHocHo T,
TO piBHSHHSA TBipHOI L HAOyXyTh TAKOTO BUTIIIY:

r=1(p); 4)
z=F(p) . (5)

CucreMa piBHAHB (3) 'BHHTOBOI IOBEPXHI y
CKAJIApHIA ¢opMi BiATAaK MATUMYTh HACTYITHHA
BUrIAz (4, cTop 44]:

x = pcodr +V);
y = psin(z +v), (6)
z=Fy(p)+ pv,

—
{ 97



Hayka i cyvacHi rexrnonorii

ne mapameTp I HEOOXITHO 3aMIiHHTH QOPMYJIO0
(4). KoopnuHaTtHuMHE TiHisME €. Tipu V =const—
TBipHa L, a mpu T =CONSt— T'BUHTOBA JiHisA, KA
po3MillieHa Ha HUITiHApi 3 paxiycom O .

3. [IpuBenemo cucremy piBHSIHB (6) 10 HOBHX
KPHUBOMIHIHHUX KOOPAMHAT, 3pOOUBLIH 3aMiHY:

¢=T+V.

Cucrema piBHSHb TBHHTOBOI 1oBepxHi (6) Ha-

OyJie Takoro BUTIISAY:

x = pcodg);
y = psin(g), (7)
z=F(p)+ pe,
e
F(o)=F.(0)-pr. 8)

Tyt (0 ,¢) KpUBOIIHIHI KOOPIAHHATH TOYKH
Ha TBHHTOBIH MMOBEPXHi, SKIIO ¢ =CONSt,TO MaEMO
TBipHY L, sIK1mo >k 0 =CONSt,T0 MaeMO TBHHTOBY
ninito. Oynkuis F (p) BU3HAYAE 3aKOH 3MiHM ai-

JiKaTH TMOTOYHOI TOYKM HampsiMHOI L 1 1 MokHa
3amucaTH y TakoMmy BUrsi [4, crop 45]:

F(o)=F (r)-pr=z-pr.
I'eomerpuynnii 3MicT wiei GyHKLIT JErKO BHU-
SIBUTH, SIKIO MiJICTABUTH Y CHCTEMY DiBHSHB (7)
¢ =0.Toxi oTpMaemMo Taki 3HAaUCHHS:

X=p0;
y=0;
z=F (p),

a0o, 1110 TO came:
z=F(x),y=O; 9)
PiusiHHs (9) BU3HAYAIOTH JIIHIIO NEPETUHY
TBUHTOBOI MOBEPXHI TUIOMIMHOK XZ, TOOTO aHai-

TUYHO ONHCYIOTh OCHOBHUH IEpepi3 KOHBOJIKOTHOI
TBUHTOBOT ITOBEPXHI.

BuzHayeHHsi piBHAHb Pi3aJbHOI KPOMKH
K (pyHKIiI mepeqHBOro KyTa y HUJIIHIPHIHHUX
KoopaMHaTax. Po3rnsHyBmM TpUKYTHUK OMiM,
(puc. 5), MOKeMO BU3HAUUTH BEIUYHHY pajiyca
OCHOBHOTO MWJIHApA [4:

rL=r, cos(@) =r, co{ 5~ yj =r,siny. (10)

SAxio Bice OX npuitHATH 3a MOJSPHY BICh TO
noJsipHi koopauHate (0,7 ) BU3HAYATHMYTH TIO-
JIOKEHHS Bijipizka AM, O € MPOSKIIIE0 Pi3anbHOT
kpoMku AB Ha mmouuny XY.

Hexait Touka M5 € OQHI€IO i3 JOBUILHHX TO-
4qoK Bimpizka AM,, Toxi KpuBOIiHINHA KOOpIWHA-
Ta P Oyzne BiapiskoM 3MmiHHOI BenmuumHu [OMy|. 3
TpukyTHUKa OM;M>, CKOPHCTABIIUCH (HOPMYIIOI0
(10),3Hax0AMMO 3MiHHY BETHYHHY L :

r,siny r,siny

co{r + - yj ) sinly ~7)’

plr)= (11)

Orpumana dopmyna (11) sixnosinae (bopMym
(1), ToOTO OmHOMY i3 pIBHSIHB Pi3aNBbHOI KPOMKH
AB y nMniHIApUYHUX KOOpAWHATAX.

I3 TpukytHHKa OAM> KOPUCTYIOUHCH Teope-
MOIO CHHYCIB, BIJIIYKa€EMO 3HAa4YEHHS BiJpi3Ka
(4M):

r,sinr

sin(y-1)’
I3 npsamoxyTHOTO TpHKyTHHKa ABM, MOxemMo
OTPUMATH 3HAYCHHS TOBXHHU Bizpizka (BMy):

|BM2| =tgﬂ|AM2| =tg @ ﬂ
2 2 )sin(y-r)
Ockinbku TOuka M, TIpUiTHATA HAMHU SK JTOBi-
JTbHA, TO MOXHA BBaXKaTH, IO JOBXKHWHA Bilpi3Ka
BM, € 3MmiHHOIO 1 BIAIIOBIZac amurikaTi JOBIIBHOI
TOYKH Pi3albHOI KPOMKH AB y IIIIHAPUIHUX KO-
opaunatax. OTxe, 3aMicTh |[BM,| mifcTaBnsemo z:

r,sinr
=tg| =% | 24— 12
r) g( 2 Jsin(y—r) (12)
Orpumane pisnsnns (12) Binnosinae gpopmyiti

(2) i € apyruMm i3 piBHSHB, 10 OMKMCYIOTH TBIpHY L
y HTHAPUYHUX KOOPIMHATAX.

|AM,| =

BusHaueHHsi piBHSIHHSI OCHOBOIO Iepepi3y
KOHBOJIIOTHOTO TeJlikoiga, 0TPUMAHOT0 NMpPH J10-
MoMo3i TBHUHTOBOI0 PyXy TBipHoi L. 3acTocyemo
nojanenid Kpok Mmeroay JliokmmHa 1 3rimHO 3
(bopMyJIoro 4 Tta BuKOpHCTOBYHOUM (opmyny 11,
PO3B’ sSKEMO T€ PIBHSIHHS BiTHOCHO 7 :

T=y- arcsir(ﬂ/] .
P

Hactymuum kpokowm 3rifgHo i3 dopmyon 5
Mae OyTH po3B’SI30K arulikaTH Z BiAHOCHO O, TOO-
TO ciif migctaButH ¢opmyny 13 y piBHsHHA 12.
OTxe, OTpIMAEMO TaKy 3aJICKHICTB:

a.
Z(p)=1g ?l )
. [ r,siny
sin y— y—arcsv{pj

Ilicns mestkux CKOpOdYeHb OTpUMAaHE PiBHSH-
Hs1 HaOy1e TAKOTO BUTJISTY:

a.
zZlp)=tgl =+
(0) g[ sz sy

st OTpUMaHHS CUCTEMH PiBHSHb T'BHHTOBOI
NOBEpXHi 3a GopMmynamu 7 Ciia 3AIHCHUTH Iepe-
TBOpeHHs QyHKUii 14 BiamosinHo xo hopmynu 8 i
y pe3yJibTaTl OTPUMATH 3TiAHO i3 Gopmysoro 9 pi-
BHSIHHSI OCBOBOTO TI€pepi3y KOHBOJIOTHOI I'BUHTO-
BOI MMOBEPXHi:

a ) sint _ P
z(x) X————T;
siny 2
ne [ — 1e omHa i3 KPHUBONIHIMHMX KOOpPIWHAT

pi3aIbHOI KPOMKH, IO BU3HAYAETHCSA 3a (HOpMy-
JI010:

(13)

. (14)

(15)

)
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r= y—arcsirE—r2 smyj;
X

P —xpok 3amaHoi pi3n0wy;
y —mepenHii KyT.
Q; — KyT MK IPaBOIO Ta JIiBOIO Pi3aJbHHMH

KPOMKaMH pi3b00BOT0 pi3Lsl y MJIOMIMHI HOTO Tie-
penHboi oBepxHi. 3rigHo i3 [7, ctop.13]:

91 - arctg P+ Amax = Bmin |
2 2H

ne H — Bucora BuxigHOro npodiar pi3sOH 3rif-
HO 3 [13,52];

_rsin’y
1+cosy’
2 ain?
A = r2sin’ y |
r, ++/r2 =(r,siny)

e ro1irs3 Bi,Z[HOBl,Z[HO BHYTPIIIHIA 1 30BHIIITHIM
pazniycu pi3p0n.

max

BucHoBkH i nepcnekTUBU
NMOJATbIINX PO3BiIOK

1. Ilig yac opMOyTBOpEHHS TPUKYTHOI, a00
TpamneneifarbHoi Pi3b0M  pi3lieM, MNpsSMOiHiiTHA
pi3albHa KpOMKa SKOTO HE MPOXOIUThH Yepe3 BiCh
pi3pOH, YTBOPIOETHCS HE 3aaHUi MPOdiIh pi3nOH
(sIx apXiMeTOBOTO 'BHHTA), & KOHBOJIOTHA TBUHTO-
Ba TIOBEPXHS.

2.0TpuMaHe TpaHCICHICHTHE piBHAHHSI 15
0CBOBOTO TIPOiIsI Pi3bOM BUKOHAHOI BHINE O3HA-
YeHUM pi3leM BKazye Ha HOro TCOPETUIHY HEBiIl-
NOBiJHICTE MPOdiso 3aganoi pi3bOH, sSKa OMHCY-
€ThCS ANTeOpaidyHIM PIBHSHHSAM HEPLIOTO MOPSIIKY:

Ax) = tg(ng

Ae O —xyt npodust 3aaHOT pi3bOH.

3.BkazaHa HeBIAMOBITHICTE OCHOBHX Tepepi-
3B 3@/1aHOi T4 OTPHMAHOI T'BHHTOBHX IOBEPXOHBb
BKa3ye Ha TEXHOJIOTIYHY HEMOKJIMBICTh BIJITBO-
PEHHS TEOPETHUYHO-TOYHOTO MPOQit0 TBHHTOBOI
Pi3b0OH TOKapHUM pi3LieM 3 KyTOM HaxXWiIy Hepea-
HBO1 TTOBEPXHi, 1110 HE TOPIBHIOE HYJIIO.

Y HacTymHHX HaWOIIKYMX PO3BiAKaX BapTo
3MICHUTH aHATITHYHI JOCHIHDKCHHS OTPUMAaHOI
3anmexHOCcTi 15 Ha npeMeT BU3HAYCHHS BETUYUHU
il BigxuneHHA BiA 3amgaHoro npodiigro pi3edu i
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