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Koniuni 2eunmosi napizi wiupoxo 3acmocogyiomsvcs y mexuiyi, 30kpema Yy KOHCMpyKyiax mpyo nagmozazo6o-
20 copmamenmy. Ix ucomosnenns ma pemonm 30[UCHIOEMbCA 36 OONOMO20I0  HAPISHUX MOKAPHUX PI3Yi6, modic
gopma npodinio  HAPISHUX KOHIYHUX NOBEPXOHL SHAUHOIO MIPOIO 3IHCUMb 610 NPOPLNIO PI3ANLHOI KDOMKI Pi3ys
ma iiozo ceomempuinux napamempie. Ompumani meopemuyni 00CLOHCEHHA YMONCIUSIIOIOMb BUSHAYAMU  OCbO-
8Ull NPOQinb GUXIOHO20 MPUKYMHUKA 28UHMOBOT 3aMKOB0I HAPI3i Y 11020 PYHKYIOHANbHIT 3a7eIHCHOCMI 8I0 2eomen-
PUYHUX napamempie pi3aibHOI KpOMKU HApi3HUX pi3yie. Bukopucmanns ompumanux meopemuyHux 3aielcHocmen
oacms 3M02y 3HAYHO NIOBUWUMU eeKMUBHICb BUZOMOGIEHHS HAPI3eUX KiHYié Ha mpydax Hagmo2az06020 cop-
mamenmy.

KirouoBi ciioBa: 3aMKOBa 'rBUHTOBA Hapi3b, BUXIHUH TPUKYTHUK Hapi3i, KOHIYHA TBUHTOBA [TIOBEPXHs, Hapi3-
HUH pi3elb, KyT HAXUIy Pi3aTbHOT KPOMKH.

Konuueckue eunmogoie pe3bOvl WUPOKO NPUMEHSIOMCS 6 MEXHUKe, 8 YACMHOCMU 6 KOHCMPYKYUsix mpyo Heg-
meaaz06020 copmamenma. Hx uzeomoeienue u pemonm ocywecmensiemesi ¢ NOMOubIO pe3bb0o8biX MOKAPHBIX pe3-
yo8, nosmomy opma npopuis pe3ob08bIX KOHUUECKUX NOBEPXHOCMEL 8 3HAUUMENbHOU CeneHU 3a8Ucum om npo-
Quns pesxcywel KpOMKU pesya U e2o0 2eomempuieckux napamempos. Ilonyuennvle meopemuueckue uccie008anus
NO360JSI0M ONpedesamy 0Ce8ol NPOPULL UCXOOHO20 MPEY2OIbHUKA GUHIMOBOU 3AMKOBOU Pe3bObl 8 €20 (PYHKYUOHA-
JIbHOUL 3A8UCUMOCTIU OM 2e0MEeMPUYECKUX NAPAMEmPOo8 pexcyujeli KpOMKU Hape3HblX pe3yos. Hcnoavsosanue noiy-
YEeHHBIX MeopemuiecKux 3a8UcUMocmeri NO360IUM 3HAYUMENLHO NOBbICUMb P PeKMUBHOCHb NPOU3BOOCMBA Pe3b-
008bIX KOHYO8 HA MPYOAX Heghme2a306020 COpmMameHmd.

KiroueBble ciioBa: 3aMKOBasi BUHTOBasi pe3b0a, BRIXOJHOW TPEYrOJIbHUK pe3b0bl, KOHUYECKAsi BUHTOBAs MOBE-
PXHOCTh, HAPE3HOM pe3el], yroJl HaKJIOHA PEXYIIEH KPOMKH.

Tapered screwhreads are widely used in engineering, particulainlyoil and gas pipe designs. They
manufactured and repaired with the help of the wci@rning tools, so the screw profile form of tlomical surface
largely depends on the tool cutting edge profitel its geometrical parameters. The obtained thtcal studie
allow determining of the axial profile of the outgtiangle screw of the togbint screw thread in its function
dependence on geometrical parameters of the tatihguedge. Use of éhobtained theoretical dependencies

significantly increase the efficiency of manufautgrof the threaded pipe ends of oil and gas pipes.
Key words: tool-joint screw thread, output thregdrtgle, conical helical surface, threading tooittiog ed@

inclination angle.

Beryn. BupoOHMITBO Hapi3eBUX KiHIIB TPYO
Ha(TOra30BOr0 COPTAMETHY SIK MPABHIIO 3[IiHCHIO-
€TBCSI HA BEJIMKUX TPYOHMX KOMITAHIAX IUIIXOM
3aCTOCYBaHHS aBTOMAaTHU30BaHUX 1 Cremiani3oBa-
HUX BEpCTATiB Ha SIKUX MNpodiib Hapi3i BUKOHY-
€THCS 3a JIOTIOMOTOI0 TOKApHUX HAapi3eBUX Pi3LiB.
Takum 9MHOM TIPOAYKTHUBHICTE 1 TOUYHICTH BUTOTO-
BJICHHS Hapizel OypoBux Ta oOcagHuX TPyO 3HAY-
HOIO MIpOIO 3aJIeXKHUTh BiJ] TOYHOCTI Ipodimto Ta
TeOMETPUYHHUX NapameTpiB 3a3HAYCHUX METaJIopi-
3aJbHUX 1HCTPYMEHTIB.

Orusix rocaikens i mydJaikauwiin. BusHa-
YeHHs1 Npo(iIf0 TBUHTOBOI Hapi3i y 3aJeXHOCTI
BiJl OO0 Ta TEOMETPUYHHUX MapaMeTpiB Hapi-

3eBOr0 pi3ld onucaHo y myOmikanisx [1,2,3,4,5,6].

Ane Tpo0IeMaTHKOI KOHIYHUX TBHHTOBUX JIHIH
3a3Ha4yeHl myOmikamii HEe OXOIUMOIOTh. [leBHOIO
MIPOIO BKa3aHy TeMy PO3IJIAAI0TH y MyOikarisax
[7,8,9]. [Tompu neBHi TeopeTI/I‘lHl 3100yTKH, y 32-
3HAYCHHX IMyOIIKALlis He HACTBCS PO BIATBOPCH-
H (opmu podidro KOHIYHUX IBHHTOBUX Hapizen
y 3QJIEKHOCTI BiJ Mpodiao iHCTpyMEHTa Ta HOTO
reoMeTpuuHuX napametpis [10].
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3rigno i3 nannmu [11] va pucyuxy 1 Ta Tab-
mani 1 mokasano mpodins TpI/II(yTHOI 3aMKOBOT1
Hapi3i g MyT Ta HimeniB U ycix I’ ATH HOro
dopm. Haiib1bm mpobaeMaTHIHIME IIOBEPXHAMH
uiel Hapisi € 3BICHO OIYHI MOBEPXHI MPOPLIIO sIKi
BJIACHE 1 € 'BUHTOBUMH KOHIYHUMH TIOBEPXHSIMH,
NpUyYOMy iXHil Mpodins HE € aHI OJHAKOBUM, aHi
J3epKATbHIAM.

Kpok P BUMIipIOIOTH MapaienbHo 10 OCi TBHUH-
TOBO1 Hapi3i, a BUCOTY BUXIJHOTO TPUKYTHHKA Ha-
pizi H — neprneHAMKYIsIpHO A0 wi€l xk oci. Kyt Ha-
XWJTy TBUHTOBOI Hapi3i (¢ BKa3aHO SK KyT MK i
CepelHIM miaMeTpoM Ta Biccio. K — KOHYCHICTh
3aMKOBOi TBHHTOBO1 Hapi3i.

Mera craTTi nosisrae B Tomy, o0 ycTaHo-
BHUTH @yHKuiOHaany 3aJICKHICTh BUXIIHOTO TPH-
KyTHHMKa TBUHTOBOI 3aMKOBOi Hapisi BiJ reomer-
PUYHUX ITapaMeTpiB TOKAPHOTO Pi3Ils.

IMocTranoBka 3agaui. 3agaua mojasrae y To-
My, 00 Ha OCHOBI TEOMETPUIHUX METOJIB 3iic-
HUTH MTOOYZOBY MEpEeIHLOT MOBEPXHI pi3Ng Yy Je-
KapTOBill, a TaKOXX LWIIHAPUYHIN cuCTeMi KOOp-
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Pucynok 1 —IIpodias 30BHiIHLOI (MydTa) TAa BHYTPilIHBLOI (HilleJb) TBHHTOBOI 3aMKOBOI Hapi3i
3rigHo 3 Mickaep:kaBHuM cranaaprom 'OCT 28487-90

Tabauus 1—-Po3mipu gesskux ejieMeHTIB Hines i MydTu a0 pucyska 1

[TapameTpy i eleMeHTH Hapisi Dopma npodismo
I I | v Vv
KinpKicTh KpOKiB Ha JIOUM 4 5
P 5,08 6,35
K(2tgy) 1:4 1:6 1:4
H 4,376 5,471 5,487 5,471

IVMHAT, 3 TUM 100 BUBECTH aHAIITHYHI 3aJ€KHOCTL
0CBHOBOT0 MPO(III0 TPUKYTHOI 3aMKOBOI Hapi3i Bijl
BEJIMUYMHHU TIEPEAHBOIO KyTa Ta KyTa Haxwuiy piza-
JTEHOT KPOMKH  Pi3IId.

Buxaiag ocHoBHoro marepiaay. Ha pucynky 2
MMOKa3aHO PO3PAXyHKOBY CXeMy MPOQIiII0 3aMKOBOT
TBHHTOBOI Hapisi 3a cranmaprom [12]. PosrimsHeMo
BuxigHui TpukyTHUK ABD, y skoro yci cTtopoHm
Ta KyTH € Pi3HI 32 BETUYMHOKW. Bimomo, mo KyT
DAB wmae Benmuunny 60°. Toxk MOXHa BHU3HAYUTH
BeanunHy kyta ABD 3a dopmysioro:

OABD=77/2-30 - ¢. (1)

B Takwmii cam crmoci® MOKHa OTpPHMATH 3Ha-
yeHHs iHMmoro kyta —ADB 3a popmyioro:

OADB=77/2-30" +¢. )

Kopuctytounce TeopeMO0 CHHYCIB MOXKHA
BIJIIIYKAaTH BEJIUYNHY CTOPOHU AB:

|AB|= H [tosg

sin<60° - ¢) ' )

AHaJOTIYHO MOXXHA OTPUMATH BHpa3 I

PO3paxyHKy BEIHYUHU CTOpoHU AD:
H [tosg
AD|= : 4
| | sin‘60° +¢)
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Pucynok 2 —Cxema BHUXiTHOI0 TPUKYTHHKA
KOHIYHOI TBHHTOBOI Hapi3i

I'eomeTpnyni mapamerpu pi3ajbHOI 4Yac-
THHH Pi3boBoro pizusi. Ha pucynky 3 300pakeHo
KOMILIEKCHE KpecneHHs tuiomuau ABD  mepen-
HBOI MOBEPXHi pi3boBOro pisust. IlmomunHa nmpoek-
iK1l BiMOBITAa€ OCHOBHIM CTATHYHIN TUTOIIHMHI Y
BepmuHHIN TOuIli A. Uepe3 BepmuHHY TOUKY A
mpoBeZieHa (PPOHTAIBHO MPOEKTYIOUM IUIOMIMHA,
TaKUM YMHOM CTBOpeHa mpsiMa AG, 1o € JiHi€r
nepeTrHy wi€l IUIOMMHKU 13 MEePEeAHBOI0 MOBEPX-

—
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Hero ABD. Sk pe3ynbTar y IIIOLIMHI T, OTPUMAHO
KyT C'a’g’ KUl BiANOBiNAa€E CTaTUYHOMY TMEpen-
HBOMY KYTY Ya Y ToULi A. Uepe3 MOBUTBHY TOUKY
nepeanboi moBepxHi D mpoBomuMo TUTOMMHY, sSKa
€ TapaJenbHOI0 IO TUIONIMHU MPOCKINH 73, Sk pe-
3ynbTaT nepeTuHy Maemo npsmy SDi kyr s”d’n
SIKUH BIAMIOBIAE TOBOPOTY pi3Lsl HABKOJIO CBOET
MOB3JIOBXKHBOI oci. Ha pucyHKy el KyT mo3Haue-
HO — A, Ilpm oOpoOrri Hapi3ed BeNMWYHWHA ITHOTO
KyTa BUOUPAETHCS PIBHOIO KYTY IMTHOMY 3 METOIO
3a0e3neueHHs ONTUMAIbHUX 3HaYeHb HOTO 3aHiX
1 mepeHiX KyTiB Ha JiBiH 1 mpaBiil pi3aJbHUX KPO-
MKax.
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Pucynok 3 —KommiiekcHe Kpec/jeHHS JIOIMHA
nepeanboi nosepxui ABD pizus
3 reOMeTPUYHMMH NIapaMeTpaMu

OCKiNbKHM OCHOBHA CTATMYHA ITIOIIMHA Y TOY-
ol A crmiBmagac i3 OCHOBOIO IUIOIIMHOIO I'BUHTO-
BOI Hapi3i, TO TOPH3OHTAJIhHA MPOEKINS TUTACKOL
nepennboi moBepxHi pisug adb mosumHa OyTH
TaKOI0 X K BUX1IHUHA TpukyTHUK ABD Ha pucyH-
Ky 2 3a crannaptom [12]. ToGynosa HaTypaJbHOTO
3HAYCHHs KyTa HaXuily pisanbHoi kpomku AB Bin-
OyBaeTbCsl 38 BIJOMHUM METOJOM HAPHCHOI FeOMeT-
pii: y Touky d omyckaerhes neprneHauKyisp 1o ad
1 Ha HbOMY BiJIK/IA/IA€THCA Pi3HUIA MiXK (DpOHTa-
JBHUMH TPOEKIisMU Touok a i d. OTpumMaHuit KyT
ade e milicHUM KyToM pi3anbHOI kpomku AD 1o
OCHOBHO{ CTaTWYHOI IIOMMHU. OTKE CTaTUIHUI
KyT Ay MOke OyTH BU3HAUCHUH 32 (PopMyIIoIO:

mua—ﬂﬁ (5)

BusnadenHss kyTa 1n € HeOOXiZHUM AJS TO-
JTaJIbII0i T0OYMOBH KOHIYHOI TBHHTOBOI TIOBEPXHI
y IITHAPHYHEX KoopauHarax. lle € kyT Haxwmry
(bpoHTanbHOT Ipoekii pizanbHOi KpoMku AD mo
IUIOIIMHH Tr;. Mloro MOXKHa BU3HAYUTH 13 IPSMOKY-
THOTO TpuKyTHHKa &'r'd’ . Kater a'r’ nopiBHIOE 10
IOBXHHI BlApi3ky ak, skuit 3 TpukytHmka AKD
MOYKHA BU3HAYUTH 33 (OPMYIIOI0:

)
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gy J2d
2k =[a |cos(Dgad)
Ogad = 30" (auB. pucyHoK 2),
|ad| BH3HAYAETHCSA 3a popmMyioio 4.
OTxe,

ac

d
== 2 ©

Kater r'd’ nopiBHIOE pi3HUII MiX (POHTAIB-
HHUMHM MIPOEKIisIMU ToYoK a i d. OTxKe Horo MoxHa
BU3HAYHTH SIK BEIMUMHY ae3 piBHAHHA 5. ToOTO!

(7)

r'd’| =|ad]tg(4,).
OTxe BUKOPUCTOBYIOUH BUpasu 6,7 Benauuu-
Hy KyTa 1] BU3HAYaTUMEMO 3a (POPMYJIOH:

I I
n= arctg| | = arcth. (8)
[a'r V3

BuzHaueHHsi (yHKIiOHAJBLHOI 3aJ1€3KHOCTI

MiXK KyTamM A, Ay i A,. Benmmunna xyta A, BH-

3HAauYeHa 3TiTHO 3a METOAUKOI0, IO MPHUHHATA Y

HAPUCHINA TEOMETpii: Ha TOYKY S OMyIICHUH Tep-

MEHIUKYISIp 1S , po3Mip SKOTO JAOPIBHIOE Pi3HMIII

(hpoHTANBHUX KOOPAUHAT TOYOK S’ 1 I'. OTpuma-

HUW KyT taS Mae BemWYuHY, IO BiMOBiTaE HATY-

paTbHOMY 3HAYCHHIO KyTa HaXWiy pi3ajabHOi Kpo-

MkH AB. TakuM 4MHOM LIe¥ KyT MOXKHA BUSHAUYUTH
3a popmyIoro:

tg(4,) = ”J 9)

JIe BEIMYMHY 8S MOXHAa BU3HAYUTH i3 TPUKYTHHUKA
asd 3a TeopeMOI0 CHHYCIB i 3aCTOCOBYIOUH PHUCY-
HOK 2:

lad _sin60’|ad|
sm(Dasd) sin60’
OTmxe Ha ocHOBI piBHAHBL 9,100TpHMaeMo:
st =tg(A,)ad| . (11)
JU1s BU3HAYCHHSL BEIMYMHM S'I' 3aCTOCYEMO
HACTYIHI BUPa3y:

tg(4,) =

lag = sin(Dadg) =|ad| .(10)

Ism|
|mn| 1 (12)
Jle Mcis 3acTOCYBaHHS (opMynu 7 OTpUMaEMO
TaKui BUpa3:
g =ls'r|+|rd| =|sr| +|adtg(4).  (13)
I3 KOMIIEKCHOTO KpecieHHs BUAHO, L0 BiJl-
pizok nd mopiBHIOE Biapi3ky Sd, IKuit MOKHA BH-
3HAYMTH i3 TPUKYTHHKA asSd,sKuii cymsum i3 pis-
HsHHA 10 € piIBHOCTOPOHHIM. 3HAYHTE!

Ind =|sd| =|ad|. (14)
BukopuctoBytoun ¢opmynu 12,13,14 otpu-
MaeMO HACTYIIHY:

|s'r'| =|s'n| - [adltg (4, ) = tg(4, | nd"| - [ad]tg(4, ) =
lad(tg(1,)-tg(A)) . (15)

Sxmo mopiBasaTy piBasHAS 111 15 TO 3a1mM-
HIMTHCS HACTYITHUHN BHpPa3:

t9(4,) =tg(4,) - tg(A).
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BusnaveHHst KyTa 1; € TEX HEOOXiTHUM
JUTSL TIOAJbINOI MOOYZAOBU KOHIYHOI TBHUHTOBOI
MOBEPXHI y MWJIIHAPUYHUX KOOpAuHATax. I3 Tpu-
KyTHMKa &’S’I’ Ta 3a JOIOMOIOI piBHsAHb 6, 11
HOro BU3HAYAIOTh 3a (OPMYIIOIO;

st _v3g
tg(m) = ||a,r,|| = \/—g( )
BuzHayeHHss (yHKIIOHAJIBHOI 3aJI€:KHOCTI

MiXK BEJIMYUHAMHU Y, Ay, Az KyT y, MOXHA BU-
3HAYMTH i3 TPUKyTHHKA ar'k’ 3a TakuM piBHAHHIM:

_Irkl

- la'r’|”

(17)

19Va

BpaxoByroun Te, 10
kd'| =k'| =| id"[tg(4,) =|kdtg(4,) i BomHOuac
KOPUCTYIOUHCH (pOpMYIIOI0 7 OTpUMAEMO BHpa3:

k] =|r'd'| -|Kd'| =|ad]tg(4,) - |kdtg(4,).

Ilicis miaCTaHOBKM ITHOTO BHpPA3y 1 KOPHC-
TyI0UHCh (HopMyoro 61 7 OTprUMaEMO PiBHSIHHS:

_ || _ tg(a N3 _ V3lkdig(4,)
la’r 2 Jad

Binpizok |ad| BU3HAYMMO 32 piBHSHHAM 4, a

19Va

|kd| MO>KHA BU3HAYUTH 32 (YOPMYJIOIO:

a
k| =[aHisin30° _lH __Hitosp
2 20660 -¢)
TakuM yuHOM Qopmyiia, Mo (YHKI[IOHATBHO
MIOB’ I3y€ BEIMYUHU Y, A1, Az OyZA€ TaKolo:

_tg(, W3 _3H sinlp+60')

gy, = -t ye(A;).(18)
2 4S|n(60 —¢)
IloOynoBa mepeaHbLOI MOBEPXHi Y HHJIiHI-
pUYHHX KoopauHaTax. Ha pucynky 4 mokazaHo
PO3paxyHKOBY cxemy, Ha sikiii ABD — miomnuna
nepeanboi moBepxHi. Y miomuHi X0Y po3mimena
NOJIsIpHA CMCTeMa KOOpAMHAT, a Bick X — MOJsIpHa
Bich. BkazaHa mossipHa cucTeMa € 4acTHHOKO -
JTHAPUYHOT CHUCTEMH KoopawHaT. Bick Z — Bich
KOHIICHTPUYHUX IWIIHIPIB 3 pajiycaMu [,,lp, Mg,
SIK1 € CKJIaJIOBUMH YaCTUHAMHU LWTIHIPUYHOL CHC-
TemMH KoopauHat. Ha nmminapi 3 paniycom ra pos-
MIIIICHa TOYKa A, 3 AKOIO CIiBIagae i ppoHTaIbHA
MpoeKIis 3 pucyHKy 3—a’. Ha muminapi rp, po3mi-
meHa Toudka B, a Takox ii ()poHTaJIbHA MPOEKIis
b’. [psma (Bb’) Tex HaneXUTh JTaHOMY IITIHAIPI 1
€ mapainenbHoro 10 oci Z. Ha mummiHzpi ry po3mi-
mena Touka D, a takox ii ()poHTaNbHA MPOCKILis
b'. TIpsma (Dd’) Tex Hame:KuTh JaHOMY IMJIIHIPI
1 € mapanensHoto 10 oci Z. [Ipsima a’b’ BinnmosigHO
JI0O PUCYHKY 3 € MPOEKIiE€r MpsiMOi 4B Ha IIONTH-
Hy XOY. IIpsima a'd’ BiAMOBigHO 10 PUCYHKY 3 €
npoekiiero npsmoi AD Ha maommay XO0Y. Kyrtu
HAXWIy BKa3aHUX NpSIMHX 10 mwromuHd Z0X mo-
3HaYeHi sK 13 1 1. Bonu nexats y miaomuni XOY.
Bennuunny Biapiska Dd; MoxxHa BU3HAYHTH KOPHC-
TYIOUHCHh PUCYHKOM 3. 3 SIKOTO Ma€emo, IIO0 Besu-
YMHA HOro MOpiBHIOE BijcTaHi Mik Toukamu d i K.

Omxe U1 JaHOT BEIMYUHHM I AXO0AUTE hopMyIia;

IDd| = k| =1 £OP
203in(60° - ¢)
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Pucynok 4 —CxeMa po3MileHHs MJIOIMHA
nepeaHboi noepxHi pizus ABD
Yy HWIHAPHYHIN cucTeMi KOOPAMHAT

BuxopucroBytoun 110 Gopmyny i Bupaz 4
MOXKHa BH3HA4UTH (OpMyYITy pO3paxyHKy KyTa
DAdl:
_|od] _ sinl6o” +¢) 19

DA 2sin(60° - @)

3unadeHns Bigpizka b'B MoxeMo oTpUMaTH SIK
PI3HHINI0 TOPHU3OHTANBHUX IPOEKIii Touok b i g.
AJie OCKIUTBKH PI3HHUIS TOPH30HTAIBHHUX MPOEKIiN
TO4OK D 1 d 1opiBHIOE KPOKY P, a Pi3HHUII MPOCK-
it Touok d i kK mopiBHioe momxkuHi Biapizka kd To
MOYKHA HaIWCATH HACTYITHWU BHpa3 IOJO MNIyKa-
HOTO PO3B’ SI3KY:

H cosg

bB/=P-|dk=P- .
[z dK m

BuxopucroBytoun pipasaHsa 20 i 3 BU3HAUa-
TUMEMO BenuuHy KyTa b’AB 3a ?)OpMyJIOIOS

_|b8| _ 2Psin(s0r -9)
|AB H cosg

st xpamioi imocTpanii Xoay po3B’s3Ky IO-
CTaBJICHOI 3a/1a4i OTIOBHUMO CTATTI0O YTOYHEHUM
(hparmMeHTOM pUCYHKA 4, a came MoOyayeEMO OB
JeTaIbHO Te, Mo po3MimieHo y twrontuHi X0Y T100-
TO y TOJSApHINA cucTeMi koopauHar. OTxe Ha pH-
CYHKY 5 MmoKa3aHo MOJSApHY Bich X 1 MEpICHANUKY-
nspay mo Hei Bick Y. Ilpsma a'd’ e moTmdHOIO 110
KoJa 3 pagiycoMm r;. TakuM 4WHOM Iie KOJO Ha3u-
Ba€ThCA OCHOBHHMM. Touka My po3MillleHa Ha MicCIIi
noTuky mpsimoi 8'd’ 1o ocHoBHOro Kona. Touka d’
y MOJISIPHIHA CHCTEMi KOOPAMHAT BU3HAYAETHCS KY-
TOM T i JOBKHMHOIO Bifpizka 0d’. AHaJIOriuyHO TOY-
Ka b’ IE)I/I3Ha‘Ia€TI>C}I mapaMeTpaMu: KyT Tp 1 Biapi-
30Kk 0D’

sin(JDAd")

(20)

sin(JBAB) -1. (21)

—
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Pucynok 5 —Cxema po3milieHHs IUIOLIIUHH
nepeaHboi moBepxHi pizus ABD
y NOJSIpHiii cucTeMi KOOpIAMHAT

PiBHsIHHA 0CBHOBOrO mepepizy KOHIYHOI
rBHHTOBOI NMOBEPXHi MOXXe OyIu OTpUMaHe 3 BU-
KOPHCTaHHAM METOIuKU 7, 12. 3rigHo i3 Hew Mo-
’KHA OTPUMATH 3HAYCHHS AaIlIiKaTh Z TOYOK TBip-
Hoi AD y 3amexxHOCTI Bix KyTa IOBOPOTY T 1 Be-
JUYUHM pajiyca [,

2{r)=tolap o
sinnp  2m
ne Kyt op —ue kyt Dad’, skuii MokHa BU3HAYH-
TH 3a JormoMorowo ¢opmynu 19,a60 me xyr b’AB,
SIKMM MOYKHA BU3HAUUTH 3a popmyioro 21;

KyT 1 MOXe OyTH BH3HAYCHUH 32 (OPMYJIO0
8,a00 17;

T —1e oJHa 13 KPUBOJIIHIHHUX KOOpAMHAT Pi-
3aJIbHOT KPOMKH, 1110 BU3HAYAETHCS 32 POpMyIIOLo:

T=n- arcsir{mj .
X

OCKUIBKH PaniiyC I, € TIOCTIHHOIO BEIIMYUHOIO
3rigno 3 [12], 2 y KOHIYHMX TBUHTOBHX ITOBEPXOHB
aHaJIOTIYHI BEJIMYMHU € 3MIHHUMH, TO Y JIaHIHA ¢o-
pMyJIi CIiJl 3aMIHUTH BEJIMYUHY I, Ha [,(T), Ky
MOYKHA MPEJCTABUTH TAKKUM BHPA30M:

P B rig(6)

r.(r)=r, — (23)

ne 6 — KyT MoOBOPOTY TBHHTOBOI MOBEPXHI Ha-
BKOJIO BJIACHOI OCi
3 pucynka 5 moxkHa 3a aHanoriero mo [13]
BU3HAYHUTH 3QJICKHICT  TMOJSPHOI KOOPIHHATH
o(r), To6ro Bixpiska |Od'| ;
r a(r) $inn

plr)=-2
sin(n - 1)

Y mnomuHi X0Z MicTUTBCS OCBOBUH TIEpepi3
JlaHO1 TBUHTOBOI MOBEpXHI 3 TBipHOIO AD. VY 11BO-
My mepepizi Bektop P\r') nexutb Ha oci 0X i
BiAMOBiAHO mapametp P\I') mOpiBHIOE KOOpAMHATI

X, OTXC MHOIICPCIHE piBH}IHHH MOXHa NoAaaTu y
TAaKOMY BUIISL.

(22)
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r _(r)GSing
x(r)=—2——r (24)
sin(7 - 1)
pi (N Y (T) BHU3HAYa€EThCA 3a hopMyiioro 23.
TakuM YHHOM OCBHOBHI mepepi3  KOHIYHOI

TBUHTOBOI IOBEpPXHi, BpaxoBywouu (opmyiun 22,
23, 24p0o3paxoBy€eThCS 3a CUCTEMOIO PIBHSHb.

A) =t S5
T a(r) ($inn
)= sinlp-71) (29)
P 7 [ig(8)

Benununny KyTa /] BU3HAYarOTh 32 OPMYIIO0

(8), a ioro 3aeKHICTh BiJ| BEIMYHH KyTa HAXHIY
pi3aIbHOT KPOMKH Ta MEPEIHbOTo KyTa — 3a (op-
mysiamu (17), (18).

BucnoBku

1. Orpumana cuctema piBHSHb HaJa€ MOKIIH-
BICTh JIISI TCOPETHYHOTO PO3PAXYHKY OCHOBOTO
npodiito  BUXiTHOTO TPUKYTHUKA 3aMKOBOI Hapisi
3aJIaHOTO KPOKYy Py 3alle)KHOCTI Bl BEITUYHHU
NEePeAHbOr0 KyTa Ta KyTa Haxuily pi3ajibHOI Kpo-
MKH 1HCTPYMEHTA, a TAKOX KyTa I IHoMy Hapi3i..

2. Ha OCHOBI OTpMMaHOI CHUCTEMH DIBHSIHb
MOYKHa BUPIIIMTH OOEpHEHy 3a1ady, TOOTO BU3Ha-
YUTH BEIWYMHY HEOOXiIHOTO MEPEeAHBOro KyTa
HaXWily pi3albHOI KPOMKH, SKIIO BiJOMHUH IpoO-
(igp BUXITHOTO TPUKYTHHKA Hapisi, KyT 11 migHo-
My Ta 3aJaHui IepeIHid KyT Hapi3HOTO TOKAPHOTO
pizus.

VY mopmanbmmx po3BigKax ciig  po3poOHTH
MPUKIIAHY MPOrpaMy JJIsi aBTOMAaTHYHOTO po3pa-
XYHKY TapaMeTpiB pi3ms i 3MIHCHUTH MapaMeTpHu-
YHE MOJICITIOBAaHHS BKa3aHOT'O TOKAPHOTO Pi3IIsl.
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