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Menumononvckas wKoaa NPUKIAOHOU 2eoMempuu

B pabome npeonoscen cnocod 3amenvt cumniexkca 6 ypasHeHuu
NI0CKOUl KPUBOIl, KOMOPbLIl N0360.14€m npeodpaszoeamsy ypagHenue oy2u
0001l NAOCKOU KpUGoul u onpeoeaums, 0aa Kaxicoo2o ypagHeHus,
ONMUMAIbHBLI, C MOYKU 3PEHUs apuhmemuyecKux Gvluuc1eHuil,
CUMNJIEKC NJI0CKOCHU, A MAK}Ce CROCOObl €20 NPUMEHEHUS 8 NPAKMUKE
MO0enupoeanus 0y2 Ri0CKUX KpUGblXx.

Knioueevle cnoea: moueunoe ucuucnenue banwovi-Haitoviua
(bH-ucuucnenue), cumniexkc njiocKocmu, RiA0OCKAs Kpueas, moueyHoe
ypaesHneHnue, napadoaudeckan oyz2a.

Ilocmanoeka npoonems. B bH-ucuncnennn oHa u ta xe KpuBas B
pasHBIX CHUMIUIEKCAX MMEET pa3Hble TOUCYHBbIC ypPaBHEHHUS, M3 KOTOPBIX
MO>KHO BbIOpaTh Oojiee yaoOHOE JJisl MPAKTUYECKOTO MCHOab30BaHus. s
YIOPOILIEHUS BBIYUCICHUN BaXXeH HE TOJbKO BBIOOp ONTUMAJIBLHOTO
napaMerpa, HO M ONTHUMAaJbHOrO cUMIUIeKca. Jleno B TOM, 4YTO Hpu
yayHOM BbIOOpE CHUMIUIEKCA HA CTaJuU IMOCTAHOBKHM 3a/Jayl, UTOTOBOE
TOUYEYHOE YPABHEHHME MOXET OUYEHb CHUJIbHO COKpPATUThCS, YTO B CBOIO
ouepeIb 3HAYUTENbHO BIIMAET Ha OBICTPOAEWCTBHE NpPH NPOrPAMMHOMN
peaiM3allid Takoro ypaBHeHMs. Hampumep, 3HauMTENbHOE YIPOIIEHUE
TOYEYHOTO YPaBHEHHs] MOXKHO TIOJNYYUTh, €CIIA MPHUHATH OJUH W3 YTJIOB

T
CUMILIIEKCA TIJIOCKOCTH PAaBHBIM 2 (HdexapToBas cucrema koopauHart). B

PAaBHOCTOPOHHEM IUIOCKOM CHMIIIEKCE TaKXe HMMEIT MeCTO ObITh
3HAYUTEJIbHBIE YIPOIIEHUS HCKOMOTO TOYEYHOT0 YpaBHEeHUS. OTIEIbHON 1
O4YEHb BAXHOW 3a7auyerd B bH-ucuucienun sBisercs 3amada MOCTPOECHHUS
JyT KPUBBIX 4Y€pe3 Hamepes 3aJaHHble TOYKH. {15 pemieHus 3Toi 3agayuu
BOXHO MAaKCUMAJIbHO MCIIOJIb30BaTh 3aJIaHHBIE TOYKU B KaYECTBE BEPIIUH
cuMIiekca. Mcxoas U3 BCEro BHINIE CKa3aHHOTO, MOXKHO C/AeJIaTh BBIBO/I,
YTO 3aJa4a 3aMEHbl CUMIUICKCA B YPABHEHHUM IUIOCKOW KPUBOW SIBJISICTCS
AKTyaJIbHOM U MOXET UMETh IIUPOKOE MPAKTUUECKOE ITPUMEHECHUE .
Ananuz  nocinednux  uccieooeanuit  u  nyonuxkayui. B
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aHamuTH4YecKor reomerpur [1] momoOHast 3amaya — 3T0 mpeoOpa3oBaHUE
KOOpIMHAT, KOTOpas Hallla IMUPOKOe TMpUMEHeHHEe U S(PPEeKTUBHO
UCTIONIB3YETCsI P BBIJICJICHUH BUIOB KPUBBIX BTOPOTO MOPSIKA U3 0OIIEro
ypaBHEHUs, ONPECICHUN NX KaHOHUYECKNX ypaBHEHUH, 0COOBIX TOYEK U
JVHUA 3THX KpuBBIX. C JPyrol CTOPOHBI IJIsi TOYCYHBIX YpaBHCHUM, B
CHIIy UX celn(HKHU, MpeoOpa3oBaHUE CUCTEMbI KOOPAMHAT HE MOIXOMIMT.
B adbdunHO# reomerpun [2], koTopas sBisercs Hanbonee O0ym3koi k BH-
UCUHCIICHUIO, Uia TpeoOpa3zoBaHusi apPuHHON CHUCTEMBI KOOPAMHAT
MaTpHIIa Iepexo/ia oT ojJHoro 0asuca k apyromy. Ho B BH-ucumcnenuu [3]
HET HEOOXOJUMOCTH B MCIOJB30BAaHUU MATPHIIBI MEPEX0/a, MOCKOIbKY B
KayecTBE TMapaMeTpa B  ypaBHEHHWH  HUCIOJB3YETCS  MHBApHAHT
napajuIeTbHOTO TMPOEHUpOBaHusA. B TakoMm ciydae cama 3ajada 3aMEHBI
CHUMILUIEKCA YIPOIMIACTCSI W CBOJUTCS K TIPOCTBIM apu(PMETHUICCKUM
oTeparysM HaJl TOYKaMU U QYHKITUSMH ITapameTpa.

Dopmynuposanue ueneiw cmamovu. IIponeMOHCTpUpPOBATh Ha
npUMepax BO3MOXHOCTH CHoco0a 3aMeHbl IUIOCKOro cumiuiekca B BH-
UCUHCIICHUM.

Ocnoeénaa uwacms. B  oOmem ciydae 3ajadyy  MOXHO
chopMyIHpPOBaTh CICAYIOIIMM 00pa3oM.

3amaHo TOUeYHOE ypaBHEHUE AyTH KpuBO# B cumIuiekce RPQ :

M =(P-R)p, +(Q-R)q, +R, (1)

rie Pp, Jq SBISAIOTCA GYHKIMSAMH HEKOTOPOTO Tapamerpa t.

TpeOyeTcsi ompenenuTs AYry KpHUBOH, KOTOpas ONpEeNemsieTcs
Tekymien Toukoir M B cumrmuiekce CAB.

Jlns penieHus TOCTABJICHHOM 3a7ayd HEOOXOJIWMO BBITMIOJHUTH
ciemyrontue dTanbl: Toukn P, Q, R Bwipasuth uepe3 touku C, A, B u

MOJICTaBUTh WX 3HaueHus B ypaBHenue (1). Takum oOpa3om, ypaBHEHHE
MPUOOPETET CIETYIOTNI BU/:

M =(A-C)p+(B-C)q+C. )

rae p, g Taxxke SABIAIOTCS QPyHKIMSIMU napamerpa t.
Torma  peuieHue MOCTaBJIEHHOU

3aJlayu CBOAMUTCS K ONpeAesIeHUI0 (yHKIMMA

P ¥ ( 10 3a1aHHBIM QYHKIUAM Py U (.
PaccMoTprM  HECKOIBKO NPUMEPOB

MPUMEHEHUSI 3aMEHbI CHUMILIEKCA TIOCKOM
JIyTH KPUBOIA. Puc. 1. 'eomeTpuueckas

3adaua 1. Banmana mapabonumdeckas ~— CXEMa KOHCTPYHMPOBAHMS
Jyra 00BOJIa IEPBOTO MOPSIKA TJIAKOCTHU JyT¥ 11iapaboJibl
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M=(A-R)T’+(B-R)t*+R, 0<t<1. (3)

Tpebyercss ompenenuTh ypaBHEHHE Mapaloybl, KOTOpas 3a/aHa
COTPSKEHHBIMH OCSIMH.

Pewenue. N3 [4] usBecTHO, 4TO, €cClu AK = RL = KM =t, TO
AR RB KL
ypaBHeHne (3) ompenensier Ayry
napabonmst  AMB  (puc. 1). Ilpm
t=0>M=A,anpu t=1-M =B,
RA, RB — kacarenbHble K Jyre
napabobl.
3amenuM cumiuiekc RAB Ha
HoBbEIN cuMmiuiekc CAB (puc. 2), rae
R sBIseTCs 4YETBEpPTOMl BEPIIMHOU Puc. 2. Pesynbrar 3aMeHbl
napannenorpamma BCAR: CUMILICKCA JyTH TapadoIbl
R=A+B-C.
Hckmounm R w3 ypaBHeHUs AyTrH mapadousl (3), MOIydnM:
M=(A-A-B+C)t’+(B-A-B+C)t*+A+B-C. (4)

Hanee npeobpasyem ypaBHeHUE (4) B ypaBHEHHUE TyTrd MapaboJibl B
HoBOM cumIuiekce CAB:

M =(A-C)[1-t* |+ (B-C)t[2—t]+C. (5)

I'paduueckuit anroputm (puc. 2) u ypaBHeHHe (D) ONpenensior,
paHee 3aJaHHYyI0 TpaduveckuM anroputMom (puc.l) u ypaBHeHuem (3)
nyry napabossl. [l napaboisl, 3apannoit ypasaenueM (5), otpesku CA u
CB sBISIOTCSI COMPSIKEHHBIMU OCSIMHU.

3aoaua 2. B
COOTBETCTBHUM C [5] 3aman

r€OMETPUYECKUI
JITOPUTM IIOCTPOEHHUS
IyTU JIUIATICA 1o

CONPsDKEHHBIM ocsiM  RA,
RB (puc. 3): SR=RA,
M=AK"SQ, PKIIRB.
Tpebyercs  ompeaenuTh Puc. 3. 'eomeTpuyeckuii airoOpuT™M
YpaBHEHHUE AYTU DJUIUIICA IIOCTPOCHHUS AYTH JUINAICA

M 1o sToMy aiaropuTmy

U 3aMEHOW CHMILIEKca MpeoOpa3oBaTh ATO YpaBHEHUE K YPABHEHUIO IYyTH
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AILTUITHYECKOTO 00BOIA.

Pewenue. OnpenensieM ypaBHEHHE AJUIMIICA TI0O T€OMETPUUYECKOMY
anmroputMy (puc. 3). Cormacho ycnouo SR =RA [5] onpexnensiem Touky
S:S=2R-A=—-(A-R)+R.

B kauecTBe nmapamerpa t mpuHUMAaEM ClieAyIoIee OTHOIICHHUE!

_PR_QB_KB

AR AB BS’

W3 3tux oTHOMIEHUH onpezensieM Touku Q u K:
@:E:taQ:AHBt_:(A—R)t+(B—R)t_+R,
AB A-B

KB K-B

E_ﬁ:t—>K:(B—S)t+B:(A—R)t+(B—R)(t+1)+R.

Tekymyo Touky M (pR,qR) OTIPENICIIUM C TOMOIIBI0 S — TEOPEMBI
bH-ucuunciaenus:.

M| M| Pz Gy P 0z 1
K=|Q|=|t t+1 1I=|t t 1=0—>
Al |S 1 O 1 -1 0 1
pe(t+D)+qt =t+1 2t 1—t?
R_ R N pR =—, qR ="
pet — g (t+1) =t 1+t 1+t
Torna ypaBHenue ayru sunca BMA B cumIiuiekce COnpsiKeHHBIX

oceii RA u RB mpuHumaer cieayroniyii BU:

2

2t 1-t
=(A- — <t<
M=(A R)l+t2+(B R)1+t2+R,O_t_l. (6)

[Tepexonum KO
BTOPOM 4acTu 3amauu. Jis
ONPEACICHUS
DIUTUIITUYECKOU IyTy
o0BO1a 3aMEHUM

cumiuiekc RAB Ha HOBBIU
cummiekc CAB (puc. 4),

rae R SIBJISICTCS
YETBEPTOU BEPLIMHOMN Puc. 4. Onpenenenue
napamienorpamma BCAR: SIUTHIITHYECKON Tyr 00BOIa

R=A+B-C.
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Uckmouas Touky R u3 ypaBHeHus (6), moTyduM:

2
M =(A—A—B+C) Ztt 1-t

+(B-A-B+C)—
1+t° 1+t°

[Tocne mpeoOpa3oBaHMil OTYYUM ypaBHEHHE AYTH AILTUITHUYECKOTO
00Bo/1a B HOBOM cuMiiekce CAB :

+A+B-C. (7)

2t° (

1-t)?
M=(A-C +(B-C +C,1>t>0. 8
( )1+t2 ( ) 1+t2 (®)

Ymeepowcoenue. 3amena 6 cumniexce moueyHoeo ypasHeHus oyeu
006004 HAYAILHOU MOYKU NO NPABUTY NAPALLEL0SPAMMA npeobpazyem e2o
8 YypasHeHue Kpugotl ¢ conpsaxceHuvimu ocamu. Cnpasediugo u oopamuoe
npeobpa3zosanue.

3aoaua 3. B cooTBeTrcTBUM C [6] 3a7]aH T€OMETPUUYECKHUIN aITOPUTM
MOCTPOEHUsSI JIyTM OOBOJa KPUBOW BTOPOTO IMOPSIKAa OTHOIIEHHWEM Ha
MeJInaHe, KOTopas UMEET CIEAYIONIEE TOUEUHOE YPaBHEHHE:

F2 2
M=(A-C)——__.(B-C)— __.c, (9
K(1—2t)% + 2t K(1—2t)% + 2t
rﬂetzﬂ, sz—C, KC:A+B.
AB' K. 2
Tpebdyercs

npeoOpa3oBaTh ypaBHEHHE
nyru amumnca M o atomy
aNrOpUTMy M 3aMEHOU
CUMILIEKCa MpeoOpa3oBaTh

9TO ypaBHECHHE K

YPaBHCHHIO IYTH

AIUTUTITUYECKOTO 00BOIA.
Pewenue.

Onpenenum Touky C  u3

CJACAYIOLICTO Puc. 5. leomeTpuueckas cxema

COOTHOLICHHA KOHCTPYMPOBAHUS JTyTH K211
KC =

k=———>Ck =K -K_k.

C

Jlanee NoACTaBUM B ypaBHEHHE TOUKy K. :
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A+B
2

K K k1
k__akK_ gk .kl 1
K T2k T2k TR (10)

C=K

x|~

[IpousBeném 3amMeHy cuMIUIeKca B ypaBHeHHH (9), TOJCTaBUB
BMecto Touku C ypasHenue (10). Ilocrme HexoTOphIX IpeoOpa3zoBaHUM,
MOJTyYHM:

kt (1-2t kt(2t -1
M =(A- )k(l—(2t)2+)2tt_+( B )k(l—(2t)2+)2tt_+

(11)

CJ'IGIIyeT OTMCTUTDb, YTO I'COMCTPHUCCKHC CBOMCTBA Ayru KpHBOﬁ,
HCCMOTpPA HA 3aMCHY TOYCK B YPAaBHCHHUHU, ITOJIHOCTBIO COXPAHUJINCh U B

1 1
cootrBeTcTBUH ¢ [6] mpu K =3 HOJYyYMM AyTy mapabosbl, mpu K >E -

IyTY 3JUTHTICA, a iph K < % — JIyTy THIEePOOITHI.

Buvieoowvl. B pabote mpeyiokeH cnoco0 3aMEHbl CHMIUIEKCA B
YpPaBHEHUU IUIOCKOM KPHUBOM, KOTOpPBIA TMO3BOJIET MPeoOpa3oBaTh
TOUYEYHOE YpaBHEHHME IyTd JIOOOM IUIOCKOM KpUBOM TakuMm o0pazom,
4yTOOBI Jyra KpUBOW oOJajiana OmpelelICHHBIMH, Hamepén 3aJaHHBIMU
CBOMCTBaMM, a €€ ypaBHEHHME ObUIO ONTHMHU3MPOBAHO C TOYKH 3PEHUS
apupMeTHYecKux BbhluncieHuid. Takke B paboTe MPUBOASTCS YpaBHEHUS
Iyry mapaboJbl, 3aJJaHHON COMPSKEHHBIMU OCSIMH, SJUIUINITUYECKOU TyTU
0o0BOJIa U IyT'W KPUBOW BTOPOTO MOPSAKA, MPOXOJSIICH yepe3 3 Hamepen
3aJJaHHble TOYKH, MOJYYECHHbIE MPEAJIOKEHHBIM BBIIIE CIIOCOOOM 3aMEHbI
CHUMILIEKCA, YTO SIBISETCA OTIEIBHBIM PE3yJIbTaTOM HCCIEIOBAHUNA U
MOKET UMETh HIMPOKOE MPAKTUYECKOE BHEAPEHUE MPU KOHCTPYHPOBAHUU
re€OMETPUYECKUX 0OBEKTOB MO HAIEpe I 3aJaHHBIM yCIIOBHUSIM.
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3AMIHA CUMILJIEKCY B PIBHSIHHI IIVIOCKOI KPUBOI I
HMOT0 3ACTOCYBAHHSI

bamo6a I.I'., Konomanekuii €.B.

B pobomi 3anpononoseano cnocié 3amiHu CUMNIEKCY 6 PIGHAHHI
NJ10CKOT Kpueoi, AKUil 00360.71€ nepemeopumu pi6HAHHA 0y2u 0yO0b-AKOT
NJ0CKOT Kpueoi i eusHauumu, 011 KOHCHO20 PIGHAHHA, ORMUMATbHUIL, 3
mouKu 30py apugmemuyHux 004UUC/IeHb, CUMNIEKC RIAOWUHI, A MAKONHC
Cnocodu 1020 3aCmMOCy8aHHA Yy NPAKMUYUL MOOETI06AHHA 0Y2 NAO0CKUX
Kpueux.

Knwuosi cnosa: mouxose uucnenna banrwou-Haiiouwma (BH-
YUCNIEHHA), CUMNIEKC NIOWUHU, NI0CKA KPUed, MO4YK06e DIGHAHHA,
napaéoniuna oyaa.

REPLACEMENT OF THE SIMPLEX IN THE EQUATION OF
PLANE CURVE AND ITS APPLICATION

I. Balyuba, E. Konopatskiy

In paper presents a way to replace the simplex in equation of plane
curve, which allows you to convert equation of any arc plane curve and
determine for each equation, the optimum in terms of arithmetic, simplex
plane, as well as ways of its application in practice arcs plane curves
modeling.

Keywords: BN-calculation, simplex plane, plane curve, dot
equation, parabolic arc.



