I'maBa 1

NurepnoJisims

1.1 HaTtepnoJssiusa KyOMdecKUMHU CILIaiiHAMU

Nmeercs n 4 1 paBHOOTCTOAIIUX BJIOJIb OCH T TOYEK C KOOPJIUHATAMUI
Y05 Y1, Y2, - - - » Yn. HY?KHO IPOBECTHU Uepe3 HUX IVIAJKYI0 KPUBYIO O€3 pa3pbiBa HE
TOJIBKO II€PBbIX, HO U BTOPBIX IIPOU3BOJHBIX.

Tak kKak 10 OCH T MHTEPBAJIbI PABHbIE, N3MEHEHUEM MPCDP OHH MOTYT OBIThH
c/leJIaHBI PABHBIMU €JIMHUIIE — HA KaKJIOM y4acTKe x nm3MmeHsercs oT 0 mo 1.

TlosmmHOM OmpeE e IsIeTCs IeThIPbMS KOHCTAHTAMMU:

fi(x) = a; + bix + cx® + dia®;
fl(z) = b + 2¢;x + 3d;z?%;
Il (z) = 2¢; + 6d;x.

ITpu srom, noxpcrasisas * = 0 u & = 1 (JgeBag U npaBas I'PDAHUNBI YyIaCTKA),
[oJIydaeM:
Yiel = Q35 Y = a; + by + ¢ +di;

W3 stux BhIipaxkeHuit KoapOUIMEHTHI ¢ + 1-r0 y9acTKa BBIPAXKAIOTCS depe3 KO-
3 OUIUEHTHI -T0:
bit1 = b; + 2¢; + 3d;;

Cit1 =Ci + 3d;.
Kosadduruent d; 1 BrIpazkaeTcs depe3 y;42:
Yir2 = Yir1 + bir1 + cip1 + diga,

OTKY/Ia

dit1 = Yitr2 — Yit1 — bit1 — Cix1 = Yit2 — Yit1 — b — 3¢; — 6d;.



Takum obpazom, Bce KOIDDUIHNEHTHI ¢ + 1-T0 yIaCTKa BBIPAXKAIOTCS U€pe3 KO-
3G PUIUEHTHI i-TO.

1.1.1 VYpaBHeHus HA KOHIIAX

st onipeiesieHns KO3MPUIMEHTOB Ha TIEPBOM U MOCJIETHEM YIACTKAX HAM
He XBaTaeT JAHHBIX (Y_1 U Yp41), HOITOMY HA ITUX yIaCTKaX HYKHO OIDAHU-
YUTHCA KBaJpaTuIHO! napabosoit. [fosTomy Ha camMoM JIeBOM y4dacTKe mojiaraeM
d; = 0. Ha JeBOM y4acTKe Yy = yg + a12 + byz?, mpuuem mpu . = 1y = ¥y,
oTKyZa by = Y1 — Yo — a1 ¥ HEOUpPeJIeJIeH BCero onH KOdMOUINEHT a. JJIs TOrO,
91006l 106UThCH d;, = 0, BOCIOJIB3yeMCsi JIMHEHHOCTHIO CBsA3U KO(DDUITMEHTOB
MIOCJIeIYIONIEro MHTEpBaaa ¢ Koddduimentamu npeabiayiero. Kosddurment
d,, TUHEHO 3aBUCUT OT Q1:

d, = A+ Baq,

rae A u B 110Kka Hem3BeCcTHBIE KOHCTAHTEIL. VI3 9TOro COOTHOIIEHNS BUJIHO, 9TO dn

obpamiaercs B HyJib npu a3 = —A/B. Urobbl Halitu A u B, 00JI0KUM CHaYaJIa
" 0
a1 = 0 u naitgem d, = d% ), 3HaYeHne KOToporo u paBuo koncrante A. Temepn
(1) 1) (0)

IOJIOXKUM a1 = 1 u cHoBa BblumcuM d,, = dy, . Torna B = d% n, TIOCyIe
Jero HaxoJIUM Ha JIEBOM KOHIIe

)

= ——-.
d%o) _ dg)

Tenepnb Ha J1IeBOM KOHIIE Bce KO3hdurmenTs! onpeaeaetbl. CIiaiiHbl TAKOro TH-
18, HA3BIBAIOTCS CNAGUHAMU CO CB0O0OHBIMU 2PAHUUAMU.

JuT 6e3 BBIOPOCOB.

D10 wuHTepHoOIsANUs  QYHKIIH
Ln(x) no 3HaYeHUaM B LEJI0YUC-
JieHHBIX TOouKax 1, 2, ... 10. Ilpnm
IpaBUJIBbHOI pafore ¢ TOYKAMU
Ha KOHI[AX WHTEPIOJIAIHS IPOXO-



1.2 Perpeccus craitHaMu

Hy»kHO nMeTh Maccup 3HavYeHNi byHKIUY (;) IPU CMEIIEHNH] 110 & ¢ TIOCTOsH-
HBIM IIIaroM.

CriaifHOBast perpeccusi MOYKeT OBITH ITOJIyYeHa U3 BAPUAIMOHHOIO TTPUHITI-
ma. KpuBu3nua KpuBoOil pu MajbIX OTKJIOHEHUSX €€ OT OCH & NMPHUOIN3UTETHHO
paBHa BTOPO# TPon3BoiHON. MUHIMU3UPYS UHTETPAJI 110 & OT KBaIpaTa BTOPOit
IIPOU3BOHOI IIPU 3a/IaHUU TOYHOI'0O IIPOXOXK/IeHUs KPUBOIi Yepe3 3a/laHHbIX TOY-
KM, [TIOJIyJaeTcs KpuBasi MUHUMAaJIbHOIT KDUBU3HBI, IIPOXO/IAIAs Uepes 3a/JaHHbIe
Touku. OHAKO, IPU PErPECCUU MBI MOYKEM 3aMEHUTh YCJIOBUE TOYHOTO ITPOXOK-
JIeHNd KPUBOIT Yepe3 y3JI0Bble TOYKHN YCJIOBHEM OJHOBPEMEHHONU ¢ MAHUMYMOM
KPUTUYHBI MUHAMU3alleil CyMMbl KBaJIpaTOB OTKJIOHEHUII KPUBOH B y3Jlax OT
3aJaHHBIX 3HAYEHUI:

n

1/ A
Q= 5/0 (y")dx + 5 Z(Z/z‘ - )%

0

rIe KOHCTAHTP A OIpeIeiseT
n
y"" + )\Z(yl —§;)0(x —x;) = 0.
0

Warerpupyst 970 ypaBHEHHE B OKPECTHOCTH i-fI TPAHUIILI, HMOJYIUM CBHA3D
ME2KJIy CKQ4KOM TPETbeil MPOU3BOJAHOI B y3JI€¢ U CMEIIeHUeM KPUBOU 110 BEPTU-
KaJu OT 3aJlaHHOr0 y3Jja:

"

vl =y = MU — vi)- (1.1)

Ha HHTEpBaJlaX MeEK/1Y 3a/JJaHHbIMU TOYKaMM KpHUBas IIOJYHUHIACTCA ypaB-

nenuto Yy = 0, TO ecTb gBJsgETCH KyOMIECKUM IOJMHOMOM, KaK U B CJLydae

CIIAIHOBON MHTEPIIOIAIIAN:
yr(z) = ap + bpx + cpa® + dpa®;
i (x) = by, + 2cpx + 3dpa?;
yr(z) = 2cp + 6dpz; " (x) = 6d.

CirBaHue BIUIOTH JI0 BTOPBIX IIPON3BOHBIX IPUBOIUT K CBsI3K K09 dUIneHTon
Ha (k—1) - Mm u k - M yuacTKax:

ap = ap—1 +bp_1 + cp—1 + di—_1;
by = br—1 + 2ck—1 + 3dj—1;

Ck = Cp—1 + 3dp—_1.

A u3 ypasuenus (1.1) caenyer cBsa3b u Ha KodbdunueHTsr dy:

di, = (1 4+ Ndik—1 + Mag—1 + bg—1 + cr—1)- (1.2)



OTHU YeThIpe COOTHOIIEHUsI, KAK U B CJIydae CIJIAHHOBOW HMHTEPIIOJIAINN OIpe-
eS0T KO3(M@UIMEHTHI TIOJIMHOMA Ha k - M ydacTKe depe3 KO3 puIimeH s Ha
(k — 1) - M u 3amannoe 3Hauenue PyHKIUU Ha WX rpanuie. VHTerpupys 3To
YPaBHEHHE B OKPECTHOCTH - I'DAHUIIBI, TOJYYUM CBA3b MEXKJ/Y CKaYKOM Tpe-
Theil IPOU3BOJHON B y3JIe U CMEIIeHHEM KPUBOU II0 BEPTUKAJIHU OT 3a/[aHHOT'O
y3ia:

" " —
Vi — Y2 = 6A(Wi — vi)- (1.3)
Ha muTeppasax MexKy 3aJaHHLIMA TOYKAMH KpHUBas IOIIUHACTCS ypaB-
mernio """ = 0, TO ecTh ABAAETCA KyOMIECKUM MOJUHOMOM, KAK U B CIIydae

CIUIAMTHOBOI MHTEPIIOIAIAN:
2
yr(@) = ag + b + cpx® + dya®;

yi.(2) = by + 2cpx + 3dpa?;
yp(z) = 2c, + 6dgz;  y"(z) = 6d.
CmiBanue BIUIOTD JI0 BTOPBIX TPOM3BO/IHBIX IIPUBOJIUT K CBsI3H K03 PUIINEeHTOB
Ha (k—1) - Mm u k - M yuacrkax:
ar = ap—1 +bp_1 +cp—1 +dip_1; (1.4)
b = b1+ 2¢p_1 + 3dp_1;
Ck = Ck—1 + 3dp_1.

A w3 ypasnenns (1.3) caenyer cBsi3b u Ha K03 burmenTs! dy:
dp = dp_1 + )\(gk - ak). (].5)

OTHU YeThIpe COOTHOINEHNS, KAK U B CJIy4Yae CIUIAHHOBOUW WHTEPIOJISIIIANA OIpe-
IeNA0T KO3 @UIIMEHTH TOJIMHOMA Ha Kk - M ydacTke depe3 Ko3dduimeHTs: Ha
(k—1) - M u 3azanH0e 3HaUeHUe (DYHKIUM HA UX CDAHUIIE.

1.2.1 TI'paamvyHbIe yYacTKu

Kak u IIPU UHTEPIIOJIAITUN CILIafiHAM® I'pPaHUIHbIE YYIaCTKU (CaNIbeI JIEBBIN
1 caMbIii HpaBbeI) HY>KHO pacCMaTpuBaThb OTAE/JIHLHO.

5Q = / y" 8y dz+ 60> (ke — 1)y (an) =
k=0

n

Z(y// 5y/ _ y/// 5y+
k=0

c0=0; ¢, =0; do+A(ag—go)=0.
cn=0; S=dp+Nan—7n)=0



N3-3a smmeitnocTn coorHomennit (1.4-1.5), ces3piBaronmx Ko3bOUINEHTH HA
COCEJHHX yYaCTKax, KOI(PMUIMEHTHI Ha [IOCIEIHEM YIaCTKe JIMHERHO BbIpakar-
IOTCS Yepe3 KOIMDPUIUEHTHI Ha, TIEPBOM:

d=dn+ Man —gn) =Aag+ Bby+ K;

c=c,=Cag+ Dby + L.

Beraucianm ux
npu ag = 0, by = 0 1 0603HAYNUM PACCOITIACOBAHUS TIPUA ITOM

doo = K;  coo = L

[Ipu ag =1, by = 0:
do=K+4 co=C+1IL;

HpI/I CL():O7 b():li
dbor =K+ B; coo=D+1L,

OTKyZa
K =0dp0; A=010—000; B =do1— doo;

L=cyp C=cig—coo; D =co1— coo.

DD=AD-B(C= (510001 - 501010) + 500(010 - C01) + C00(501 - 510)~

_BL—-DK _ do1co0 — co1000

WTAD_BC ~ DD
b — CK—AL  dpoc10 — coodio
" AD-BC DD '



