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SAKKOJ TACBUPJIAP KYPULLOA KUALLUK BYPYAKNU AKCOHOMETPUK
NPOEKLIUANAPOAIY Y3rAPULL KO3ODULIMEHTIAPUHUHI Y3APO BOFNUKNUIKA

B3AUMOCBA3b KO3DDULIMEHTOB UCKAXEHUS B KOCOYIONbHbIX
AKCOHOMETPUYECKUX NMPOEKLUMUAX MPU NOCTPOEHUU HATNAAHBLIX
U30BPAXEHUU

THE RELATIVE RELATIONSHIP BETWEEN THE DISTORTION COEFFICIENTS IN OBLIQUE
AXONOMETRIC PROJECTIONS FOR THE POSTURE OF THE ARCHED IMAGES

Mypagoe lWmuar Kapumosuy

Tow /Y mexHuka gpaHnapu Hom300u, npogbeccop
Kykues Bobypmup3o Baxoaup yrnu

Tow A1y mazucmpu

O6nokynosa Jaino Fauuwep Kusu

TowAr1y mazucmpu

TasHy cysnap: akcoHomeTpus, yarapuw koadpcuumeHTnapy, U3OMETPURA, OUMETPUS,
TPUMETPUS, aHanuTUK reoMeTpus, KUk Bypuaknu, TyFpu Bypyaknu, Yuama, SKKONmK.

Kniouesbie cnosa: akcoHomeTpusi, koahULUEHTbI UCKaXEHUs!, U3OMETpUS, JUMETpUs,
TPVMETPUA, aHanuTU4eckas reoMeTpusi, KOCOYrofibHasi NpPOeKUUs, NpsSIMOYrofbHas npoexuus,
4epTéx, HarnaaHoCThb.

Key words: axonometry, conversion coefficients, isometry, dimethyria, trimetry, analytic
geometry, angled corners, flat corners, draft, sharpness.

Ywby uwoda  Kutwuk  6ypyaknu aKCoOHoOMempuk  npoekyusanapda  y3zapuwi
xo3ppuyueHmnapuHuHe y3apo y3eull 6offaH2aHIucy xakuQaeu Ha3apull madkukomnap
xefimupunead. Xamla Kulwuk 6ypyaknu akcoHomempuslda npoekyusnaw 6ypyazu 6GunaH
bofrnuk  byneaH y3zapulu KoaghgpuyuenmnapuHuxz uzomempusdaau, dumempusidazsu ea
mpumempusidaz2u xonamnapu 6epuszat.

B Hacmoswei pabome paccmampusaemcs e3aumocess KO3(hhUUUEHMO8 UCKaXeHUs 8
KOCOy20rlbHbIX aKCOHOMeMPUYECKUX NPOEKUUAX N0 aKCOHOMEeMPUYECKUM OCAM. YcmaHosneHa
3a8UCUMOCMb y2/1a NPOeKMUPOBaHUS U KO3GGHUULUEHMOB UCKaXeHUS aKCOHOMEmpPULI.

In this paper, the interrelatedness of the distortion coefficients in oblique axonometric
projections along axonometric axes is considered. The design angle and distortion factors in
axonometry will be set depending on the angle.

Kupuw. Mabnymku, oproroHan Npoekuuanap ycynu TexHukana, Kypunuw MHWooTnapu Ba
Bowka Typnu uu3ManapHu TyaulOa Kewr Kynnawunagu. Bupop 6yiom npoekuusinap
TeKucnuknapura HucbataH Kynail xonga KoWnalwTUpUIraHu Y4YH YHUHI opToraHan
fpoekuMAnapaari YusmManaputn YusuLl Kynai 6ynue, GyroMHUHT METPUK XapakrepucTukanapu
caknaHagn. byHoa optoraHan npoekuusnall ycynuaa Tysunrad uduaManapia KvpkuM Ba
KEcUMnapaaH oiaanaHnt, GYIOMHUHT WYKM Ba Taluku KYPUHULLMHK  eTapnuya aHuknaw
MyMKUH. AMMO opToraHan npoekuusinapaaru Huamanap ertapnu siKKonnukka ara 6ynmaiau.
AnHukca mypakka6 6yomnap, MaluvHa AeTannapu Ba Kypunuil HLIoOTNapuaa unaTunagurad
TYPAM KOHCTPYKLIMANAPHUHI OpToraHan Yusmanapura kypa ynapHUHT hasoBui LIAKNNapUHU
TacasByp KUNULL aHua KUiAuHYUNUK TyFaupaaun. Bywaail xonnapaa GYHOMHUHI YM3MACUHU YHUHT
AKKON Tacsupu, sibHU aKCOHOMETPWK Taceuprap GunaH TYNAWPULL IXTUEXM Tyrunagu. flekuH
dKCOHOMETPUK NPOEKUMANAPHUHT XaMMacu xam skkos 6ynasepmMaiiau. SIKKonmk npoexuusnail
UyHaNULWW Ba NPOEKUUANAap TEKUCIUMUHUHF BasuATnapura 6ornuk 6ynaaw.

Acocwmit kucm. [lekapT koopavHartanap cucTtemacuaa XounawTupunrad 6upop BYroMHUHT
wy cucrema bunaH Gupranukaa 6epunran / iyHanuw Byiuya Gupop P Tekucnukaa 6axapunran
napannen noekuusich akcoHometpus neb atanagu. P TekMcnvK akCOHOMETpUS TeKuchuru
aennnanu.

Mapannen akcoHomeTpuk npoekumuanap Tyfpu Bypyaknu Ba kunwmk ypyaknu bynaaunap.
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Arap | -npoekuuanall nyHanuwm 6unan P-npoekunst Tekucnury opacuaary Gypyak ¢° =
90° 6ynca, Tyrpu Oypuaknu napannen akCOHOMETPUK npoexkuus, | -WyHanuw 6unaH P-
npoekuusnap Tekucnuru opacuparu bypuyak 90° < @ < 90° Gynca yHU KuiAwuk Bypyakm
napannen akcoHomeTpus aeb oputunaau.

Arap Bupop OYIOMHUHI SIKKON TacBUPWHW Kypull Tana® KunuHca, YHUHT OpTOroHan
NpoeKUMANapuHn  Acall  yH4Ya KUAMHAUK  TyFaupMaian. AMMO  YHUHIT  aKCOHOMETD#
NPOEKUMUACUHI Yi3ULLOE, aKCOHOMETPUA TEKUCIIUTY KaHAal Xornaa npoekuvsanall nyHanuwy ss
yHra HucbaTaH akcOHOMETpUSt TEKUCNUIKU KaHaan xonaa 6epunraHnurura 6oFnuk 6ynagu.

HekapT koopauHaT cucTemacuparm yvana koopaudHata YKU YHYH YMYMUin Gynras
Y3yHNUKHU MacwTab 6upnuru cudatupa e Hu kabyn kunamus. Hatypan macwutab Gupnuk e
kecmanu OX,0Y Ba OZ yknapura Kysmus. YnapHu P Tekucnukka npoekuusanacak e, e, Ba e
kecmanap xocun 6ynaau.(1-pacm) By kecmanap akcoHoMeTpuk macliTab 6upnuknapu 6ynanm
YnapHu Hatypan macwtab 6upnuru e ra Hucbat ex: e = Ky ey: e = KyBa e, : e = K; nap
akcoHoMeTpuk yknap Op Xp OpYp Ba Op Z, 6yitvua Yarapuw KoadyduumueHTnapy aed
ropuTUNAaaW.

ByloMnapHUHr akCOHOMETPUK MPOEKUUANapUHW Scallja akCOHOMETPUK YKknap 6yiiuua
y3rapul Ko uumMeHTNnapu TYLLYHYacH KUpUTUNTaH.

Mabnymku, akcoHOMeTpuK Mpoekuust Yknapu Ba ynap 6yiuua  Varapuw
KO3huLMeHTNapuHU UXTUEPUIA KUNUG onuw MyMKuH. AMMO ynap 6up-6upu 6GunaH y3swi
6ornuknukga 6ynagunap.

Arap [lekapT cuctemacuparu KoopavHatnap 6unaH akcoHOMeTpusaary KopauHaTnapH#

A7 Y% Z
BOFNUKNUIA  CONULLITUPUNCa 22 - gx ,—p = KyBa 2P _ Kzxabu &suw MYMKUH. YnapHuse
X y z

<

y3BuUi BOFNUKNUIMHY Kyiinaaruya ncbotna MyMKuH.

P
iz,
A
I
P * &0,
L” RN
Wz 8
A AL
- A
o ft s :
Ar . e
\ A
R x

1-pacm.Tyrpu Gypyaknu Ba akCOMOMETPUK  2-pacM. KUALWIKK Bypyaknm akcOHOMeTpUK
npoekyuanapaard HyKTaHuHr NpoeKuUAnawHUHr Yu3Macu
npoekuusanapu

P-akcoHomeTpua TekucnuruHu OXYZ kopauHaTanap cuctemacura xounawrupunca, 6y
TEKUCNUK KopauHaTa yknapu bunad kenuwmb, ABC uanap yubypuarusu xocun kunagu. (2-
pacm).

P-akcoHomeTpuk npoekuusinap Ttekucnurura OX, OY sa OZ kopauHaTanap yKnapuHw
uxTUépun l-yHanuw 6yiuda npoekuusnanmma. bynaa O kopauHatanap 60WUHUHT NPOEKUUsACH
Op 6yncun. O HyktanaH P Tekucnukka OOp nepneHavkynspHu Tywumpamua. Bynaa OOe Ba Os
O, TyFpu Yuauknap opacuaarv @ 6ypyak npoekuusnai Gypyaru 6ynagu.

Kuitwuvk 6ypyaknu akcoHomeTpusaa yknap 6yimnya ysrapuil KoauumeHTNapu xakuaant
Kyraaru XyrnocaHu KenTuUpuLl MyMKUH.,
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Teopema:  Kuidwwmk  Bypuaknu akcoHoMeTpusina  yknap  6yiuua  ysrapuw
KO3(O(ULMEHTNApU KBAOPATNEAPUHUHT AUFUHOUCK 2 COHM 6WnaH npoekuusanaw Gypuaru
KOTaHrecu kBaapaTnapuHUHr WuFMHgUcUra TeHr 6ynaau.

Ucbor: OO, npoekumanaw HyHanuwm 6unaH OX, QY Ba OZyknap opacuparu
BypyaknapHu Moc pasuwpaaa, B, Ba Y 6unan Genrunammus. OO, NepneHauKynap TYFpU YnU3uk
bunan By yknap opacuparu GypuyakHu aca, mMoc paeuwga as, B+, Ba y1 BunaH Benrunainmus.
Bynna OO, A yubypuakaaH KOCuHycnap Teopemacura acocaH Kyiuaaruya e3ui MyMKUH.

(Op Ay*=(Op O)? +(0A)*- 2(Op O)(OA)cosa (1)
By TEHIMUKHUHI MKKaNa TOMOHUHM (OA)? ra 6ynranga

(OrA)? _ (0p0)? (0p0)cosa
M7 = (0ny +1-2 o Bynaau. (2)
Bqua((OOp% HucbaTtHu Op Xp YK 6yitnua yarapu KoadhduumenTn Kx ne6 6enrunatxca
2=(0p A)? .
YHUHT kBagpatun Ky Wa TeHr 6ynagu.

00s O
OOpOo va OO0A Tyrpu Gypuaknu yubypuaknapaaH sing =0—0p—ea cosa= %axaﬂuum

9BTUGOpra onub, BynapHu (2) ra kyimb sa Kepaknu cogaanawTtupuwinapHn  6axapunca, K2
cos’a , cosa
sin’ @ sin @

Xyanu wy #yn 6unax Op Yp va Op Zp yknap 6yiiuua yarapuw koacbdpuumenTnapy Ky a

=1+ .cosa (3) xocun 6ynaau.

Kz nap ksappartnapuHuHr KMiiMaTnapuHu Kyiiuaarmya é3uwmmma MYMKUH: K2 =1+ M -2
sm’ @
oS B cosB(4)  K2=1+ Kz =1+ -2 2l cosy.  (5)
sin @ sm- @ sine
(3),(4) Ba (5) TeHrnUknapHy Yan ea yHr TOMOHNApUHK kywraHaa K2x+K2y+K2z=3+

cos” ¥,
. 2

2 2 2, 3
cos’a, +cos i +cos’y, 5 Cosa,cosa +cosfB,cos f, +cos ¢,cos 7,
sin” @ sing

xocun 6ynagu.
AHanuTuk reomeTpusgaH MabilyMKu,nyHanTupysuu Gypuaknap (ai,B1 Ba y4) KOCUHYCnapu

KBaApaTNapuHUHT UAFMHAWCK 1 ra TeHr GynraHu yuyH cosza, +cos2ﬂl +coszy, =1 (7) 6ynagu.
Xampa cosa cosa, + cos f cos B, +- cosy cos y, = cos (90° @) (8) 6ynanw. Y3 vas6atuga cos
(90% @) = sin @ ra TeHr 6ynraHu yuyH (6) ucoganarm 6abau coaaanalTUpuINapaaH CyHr y

Kyinaru Kypuhuwaa ésunagu K+ K2+ K2,= 1+ —— Oynagu. (9)
sin” @
ByHpa sin2<p=1 +ctg%p  6ynranm yuyH K 2 X*+Ky?*+Kz?=2+ctg?p (10) 6ynapu.

Kuiwmnk  Bypyaknu akcoHomeTpusiga aKCoHOMeTpusi Tekucnuru P HU npoekuusnap
TEKUCNMKNApUHUHT GupopTacura napannen kunub onuvca, vwnat YvKapull YuaMmanapuga
KynnaHunaguras CTaHaapT akCOHOMETPUS XocUn 6ynagu.

3. MacanaH, 6ylMHUHTr  sKKON TacBUpWHW  Acawga KWWK Bypuyaknu
akcoHomeTpusaa P akcoHoMeTpusi Tekucnuru XOZ KOOpAuHaTa Tekucnurura napannen kunud
OnuHraH ByncuH. (3-pacm)

ByHna Op Xp//OX Ba OpZp//OZ 6ynub, OpYp ¥k aca,Op Xp Ba OpZp yknapra HucHaTaH
UXTUEPUIA BasuATAa BYNUWKM MymkuH. ByHaait Basuataa Op Xp Ba OpZp yknap 6yiiuya
yarapvl koaduTcuaHTnapu Kx= Kz=1 6ynu6 Ky aca OOpB Tyspu ubypyaknu y4BypyakgaH

00y
Ky=O—B = ctg@ opkanu aHuKnaHagw.
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Arap ¢°=45° 6ynca, Ky=ctg 45°=1 6ynuG, akcoHomeTpus yknapu 6Gyiuya ysrapuw
koadpdpuumenTnapn Kx= Kz= Ky=1 6ynagu. ByHaa kuiwuk Bypuyaknu (hpOHTan WU3oMeTpus
xocun 6ynaau. AManga OpYp YKUHUHT OpXp YKUHUHT YHI TOMOHU BynraH ropu3oHTan TyFp#
unavK BUNaH xocun KunraH GypuakHuHr kuitmatnapu 30°, 45° 60° sasuatnapaa 6ynanu. Arap
ByIOMHUHr skkon TaceupuHu scawpa Kx = Kz = 1 Ba Ky=05 oyuuya uusunras
aKCOHOMETPUANAP KUALLIKMK Bypyaknu (ppoHTan npoekuyusnap Aed roputunagu.

Kuiwuk Bypyaknit qpoHTan AMMeTpusfa akCOHOMETPUK YKMapHUHT BasUATH <Xp Op B2
Zp=90° kunub onuHagu.

b z
P Zp ‘
| ||
Xp 10p W o \ T ——
\ «)’ y, ~ P
X = : )\‘ i 0 :——"I—- 0p
y p
Yp™ /
i . \
 d
3-pacM.AKCOHOMETPUK YKNapHUHI 4-pacM. AKCOHOMETPUK YKnapHUHr XOY
XOZTexkucnurura napansenuru. TeKUCNUrura napannenuru.

2. Arap P akcoHomeTpuk npoekuuanap tekucnurn XOY koopavHata Tekucnurv napannen
Bynca, y xonaa xocun 6ynrad TacBuMp ropu3oHTan uaomeTpus neb oputunagu(4-pacm). byHaa
npoekuMsnail nyHanuwm uxtuépuin 6ynuwm mymikud. Op Xp Ba OpYp yknap 6yimya y3rapuil
koapduTUMaHTNapu Kx = Ky=1 6ynu6 Op Zp yK 6yiinda yarapuwl kosdduLmeHT Kz Hu 0,7 pax
1rava ge6 onuw MymkuH. Kyn xonnapaa craigaptaa Kz=1 kunub onuHanu.

MHLWOoOTNap akCOHOMETPUSICH XKYAa KaTTa Kypunull MaitfoHuaa ounaiura 6uHonap.
Aynnap, aspoapoMnap Ba XOKa3oNapHUHI Y3apo KOUMalyBUHU KUYUK MacwTabga kKypcaTuw
yuyH coitpanaHunaaun. YyHku 6yHpait akcoHomeTpusiga BuHonap, wynnap, aspoapomnap
yMyMaH purypanapHuHr nnaxsnapu yarapmMacaad TacsBupnaHanu.

3.5YIOMHUHT SIKKON TacBUPW KUALLMK Bypyaknu TpUMETpUK Npoekuuanall nyHanuiuy sa
npoexkuMaAnaLl TEeKUCTIUIUA UXTUEPUIA BynraHu ydyH ynapaa yarapuu koatduumeHTnapu Kx Ky
Ba KzZnapHUHWr Xoinawuiwnapyuim UXTUEPUN TaHNalll TaBCcUs STUNaAMU.
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