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Annomayus. TIpeyiokeH MHTEPIIOISHT HOBOTO BUA JUISl PEKOHCTPYKIIUH KPUBBIX, 33laHHBIX MHOKECTBOM OTIOP-
HBIX TOYEK. HTEePIOJISHT TOMyYeH aaanTaiyeil HHTEPIOISHTa HA OCHOBE PaIHAIbHBIX Oa3HCHBIX (DYHKIMH K 3a-
BHUCHMOCTH OT OJHOr0 mapameTpa. CMerinBaronie GyHKIUH HHTEPIOSIHTA AEHCTBYIOT BJOJIb OCH MapaMeTpuye-
CKOM CHCTEMbI KOOPJMHAT, 3Ta OCh COBMAMAET ¢ PEKOHCTPYyHpyeMoil KpuBoil. LeHTphl cMemuBaomux (GpyHKIui
pasMemaTcs B OMOPHBIX TOYKaX. KOOpAHHATH MPOMEXYTOUHBIX TOUEK KPUBOW BBIYUCISIOTCS Kak CyMMBI B3Be-
IICHHBIX 3HAYEHUI CMEIMBAONMX (YyHKIHH. KauecTBO MHTEPIIOMAINHI 3aBUCHT OT MHOTHX (DAKTOPOB, B YaCTHO-
CTH OT BUJIa CMEMIMBAIOINX (DYHKIIMH, YUCIIa OMOPHBIX TOYEK CEMMEHTA, YYaCTBYIOIINX B BBIYMCIIEHHUSX U BU3ya-
JM3AIA, W PACCTOSHUM MEXKIy OIOPHBIMH TOYKaMH. IIpOBECTH aHAJIMTHYECKOE WCCIEOBAHNE CBONCTB
MpeIaraeMoro WHTEPIIONSHTA 3aTPyAHUTEeIbHO. ONUCHIBACTCS MPOrPaMMa, MO3BOJISIONIAs B HHTEPAKTHBHOM pe-
YKHME OIPEIEINTh BIUSHUE Pa3IHUHbIX (DAKTOPOB HA KAUYECTBO MHTEPMOALMHU. [IporpaMMa BBIOJHEHA Ha SI3BIKE
MatLab.

Knwwuesvie cnoga: xpusas, ONOpHAas TOYKA, PEKOHCTPYKLHsA, MapaMeTpudecKas HHTEPIOJNSALUS, BU3yanu3alus,
cMmemmBaromas QyHKIuUs, nporpaMMa, TOYHOCTh HHTEPIIOJISIINY, TIaIKOCTh KPHBOIA

Jna yumuposeanusn: Kocaukos 0. H., A6yGekepos /. P. DkcriepuMeHTanbHOE HCCIIEOBAHUE TTApaMETPHUYECKOM
MHTEPIIOJSIIMH ¥ BU3YyallM3allii HEeaHAJMTHYSCKUX KpHUBBIX // BecTHHK IIeH3€HCKOTO rocyapcTBEHHOTO YHHBED-
cureta. 2024. Ne 4. C. 79-83.

KpuBonuHeiiHbIe TEOMETPUYCCKAE KOHCTPYKIIUY MPUMEHSIFOTCS TIPU PEHICHUA MHOTUX MPHKITA]I-
HBIX 337124 Br3yanmm3anud. C UX MOMOIIbI0 (hopMUPYIOTCS M300pasKeHNs TPACKTOPHIA JBIKEHUS TPaHC-
MOPTHBIX CPENCTB, OTOOPAXKAIOTCS PE3yNNbTAThl HAYYHOTO SKCIIEPHUMEHTA, MPECTABISIOTCS TPAHHIIBI 3€-
MEJBHBIX YY9aCTKOB M T€0JIOTUIECKHX TUIACTOB, TPOBOAATCS W30JIMHUN U TPAHUIIBI 30H PACIPOCTPAHEHUS
BO3/IeiicTBUN WiH (pru3mdeckux BenuanH. OMH U3 BapUAHTOB 3a7aHus (POPMBI KPUBBIX — MHOXKECTBO Xa-
PaKTepHBIX (OMOPHBIX, KOHTPOJIBHBIX) TOYEK. B 3TOM cirydae aisi peKOHCTPYKITUHN BCei KpUBOil TpeOyeT-
¢S MHTEpHOJSIHS. MeToI0B WHTEPHOSIMY MHOTO, CIIE€OBATEeIbHO, MPU PEIICHHH KOHKPETHOW MpH-
KIIQJIHOH 3a/1a4¥l BO3HUKAET IMpobaemMa BEIOOpa MeTOIa.

Xopommmmu GHopMooOpa3yOIIMMUA CBOMCTBAMU O0JIAAI0T WHTEPIIONISHTHI HA OCHOBE CMEIINBAIO-
mwx ¢yskuid (CD). Kaxgas omopHas Touka cHaOxaetcs (pyHKIMEH 0JJHOTO WK IBYX apryMEHTOB, KO-
TOpasi B OTIOPHOHM TOYKE MOIyYaeT SKCTpeMaIbHOE 3HAYCHHE U TUIABHO M3MEHSIETCS IIPH OTXOIE OT OTOp-
HOW TOUYKH. KoopauHATHI MPOMEKYTOUHBIX TOYEK IMONYYAIOTCS IMyTEM CyMMHPOBAHHWS (CMEIIMBAHMS)
B3BemeHHBIX 3HaueHnit CD. BecoBrie k03P urtueHTs (K03()OHUITMEHTH BIUSHHAS OITOPHBIX TOYEK) 3aBH-
CAT OT PEKOHCTPYHUPYEMOH T€OMETPHICCKON (DOPMEL.
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JI1s1 peKOHCTPYKIMM KPUBBIX 110 ONOPHBIM TOYKAaM LIMPOKO MPUMEHSIOTCS CIUlaiHbl. VX cMemu-
BaIOMIMMH (YHKIUSMH, B YaCTHOCTH, SIBJISIFOTCS CTENCHHBIC MOJUHOMBI Pa3IMYHOTO BHIA. Ammapar
CIUTafHOB MPUMEHSIETCS ECSATKH JIET, HO aKTyalleH U B HacTosiee Bpems. Hampumep, B myOnukanuu [1]
2022 r. ommcaHa WHTEPIIOJSINS HEAHATUTHIECKOTO KOHTypa ¢ momombio B-cmmaiinoB. Kak mpasuio,
CIUIAHBI OTMCBIBAIOTCS B MapameTprueckoi popme. [Ipr n3MeHeHnH napaMmerpa B 3aJJaHHOM JHana3oHe
B BU3YyaJIbHOH (popMe MpesicTaBIsIeTCs: OTPE30K MEKAY ABYMsI OIIOPHBIMU TOUYKaMU. MOXHO TIPEITI0KUTh
UHTEPIOJSAHT IPYroro BUAA, Y KOTOPOIO BU3YalbHO IIPEACTABISEMBII OTPE30K COCAUHSET HECKOJIBKO
OTIOPHBIX TOYEK — TPH, YeThIpe U Oosee. [IpuMeHeHrne Takoro HHTEPIOISHTa COKpAIAaeT YHCIO OTCEKOB
COCTaBHOM KPHUBOH, YIPOILAET aITOPUTM MHTEPIOJSALUU U IOBBIIIAET €€ IIPOU3BOAUTEIBHOCTD.

[Mpeanaraemplii HHTEPIOMISHT MOMYYaeTcs MyTeM MOAM(DUKALMH WHTEPIIONSTHTa HA OCHOBE palu-
anbHbIX OaszucHbIX ¢yHkuuil (PB®). Takol MHTEPHONSHT YCHEUIHO NMPUMEHSETCS I MOJCIUPOBAHNUS
[NIAJIKUX TIOBEPXHOCTEH, TOUHO MPOXOMASIINX Yepe3 MHOXKECTBO ONOPHBIX To4uek. Hanpumep, B myOmuka-
1uu [2] onrcansl nenbiid psa PB® u ux npuMenenue juist uatepnoysuuu. [Ipu napamerpudeckoit opme
3anucu PB®-unTepnonsHT sBiseTca QyHKIHEH OBYX NEPEMEHHBIX — mapaMeTpoB. OTCEKH MOBEPXHO-
CTel, peAcTaBIsieMble BU3YaIbHO MIPH MPOOEraHuy mapaMeTpamMy 3aJaHHBIX HHTEPBAIOB, POXOAAT Ye-
€3 HECKOJIBKO OMOPHBIX TOYEK. [IpOMEKyTOUHBIE TOUKH OTCEKOB CTAHOBSTCS BEPIIMHAMU IOJIUTOHAIIb-
HOW CeTKH, TMOAJIeKallell BU3yalu3alud CpeAcTBaMHU TIpauyecKod CHCTeMBbl KommbioTepa. Ecim
nepesectd Pb®D-UHTEPNONSHT U3 TPEXMEPHOTO MPOCTPAHCTBA HA TNIOCKOCTh M BBECTH 3aBUCUMOCTB KO-
OpAMHAT MPOMEXKYTOYHBIX TOUYEK OT OJHOTO IapaMmeTpa, MOXKHO HCIIOJIb30BaTh HHTEPIOJSILIMOHHBIE
cBoiictBa PB® 17151 peKOHCTPYKIMU KPUBBIX.

MaremaTndeckoe OMMCAHHE IPEeNIaracéMoro HWHTEpHONgHTa MoiydeHo u3 Pbd-untepnonsHTa
YCTPaHEHHEM 3aBHCUMOCTH KOOPAMHAT MPOMEKYTOUHBIX TOUEK OT BTOPOro mapamerpa. B atom ciydae
BO3HHUKAET MapaMeTpUIecKas CUCTEMa KOOpAUHAT, UMEIOIIasl KPUBOJIMHEHHYIO OCb, KOTOpask POXOAUT
yepe3 ONOpHBIE (M MPOMEXYTOUHBIE) TOYKH, T.€. COBHANAET C PEKOHCTPYHUpPyeMoil KpuBoi. OmopHbIe
TOYKH, KPOME I€KapTOBBIX KOOPAWHAT X;, Vi, HOIYYarOT MapaMETPUIECKYIO0 KOOPAUHATY f;, TIE | — HOMEP
OMOPHOH TOUYKH. JIJI1 pEKOHCTPYKIUHN KPUBOM HY>KHO HAWTH JE€KAPTOBBI KOOPAMHATHI MPOMEXKYTOUYHBIX
TOYEK KaKA0ro ee orceka. C 3TOH Lesbio opraHusyeTcs nepedop napaMmeTpuieckux KOOpAWHAT B Anana-
30HE OT fmin 10 fmax U ONIPENIETICHNE NEKAPTOBBIX KOOPAWHAT X, ¥ TI0O HHTEPIOJSALMOHHBIM BBIPAXKEHUSAM

x =2 Ao, (1)
Y =2 Ao, 2)
=t =t

rae N — KOJMYECTBO OMOPHBIX TOYEK, OKA3BIBAIOIINX BIUSHUE HAa IIPOMEKYTOYHBIE TOUKH; /; — TTapaMeT-
PHYECKOE PACCTOSIHHE MEXTy MPOMEKYTOUHOM (TEKyIIeil) TOUKOW U i-if OTIOPHON TOUKOI; (1) — 3Ha-
YeHHEe CMeIIMBaromel (QyHKITUH i-i OMOPHOW TOYKH Ha YAAJEHHH 7; OT e HeHTpa (SaApa); A, Ay — KO-
(hUIMEeHTHI BIHSTHUS (BeCOBBIC KOG (OUIIMEHTHI) {-i OTIOPHOM TOYKH Ha TEKYIITYIO TOUKY.

Cremyer OTMETUTD, UTO TOOABJICHHE TpeThero anarorudHoro (1) u (2) ypaBHEHHS 111 KOOpAMHA-
THI Z JJa€T ONMCAHNE WHTEPITONISIHTA MPOCTPAHCTBEHHBIX KpUBBIX. Jlanee st MpOCTOTH pedb OyAeT WATH
TOJIBKO O TUTOCKUX KPUBBIX.

B BbunCIeHHAX y4acTBYIOT KOX(GQUIMEHTH BIUSHHUS OMOPHBIX To4deK. OHW MOIDKHBI OBITH
HallIeHBI TIPEBAPUTENBHO U3 YCIOBUS TOYHOTO MPOXOXKIEHHUS KPUBOH Yepe3 OTIOPHBIE TOUKU. Y CIIOBUE
MIPEJCTABIIACTCS B BUJIC ABYX CUCTEM JIMHEHHBIX anreOpandeckux ypapaenuit (CJIAY) Buna

Y Aao(ri)) = x5, (3)
i Aie(r) =vj, j=1..N, 4)

rIe 7;; — MapaMeTPUUECKOe PACCTOSTHUE MEXKITY i-i U j-i OOPHBIMHU TOYKAMH.
CJIAY pa3zpemarorcsi OTHOCUTENbHO KO3 PUIHEHTOB Ay, Ayi, KOTOPBIE OACTaBISIOTCA B (1), (2).
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KonuuecTBO OMOPHBIX TOYEK B PEKOHCTPYHPYEMOHN KPUBOH MOXKET OBITh BeChMa BEIUKO. UTOOBI
cHU3UTH pazmepHocTh CJIAY, B 3TOM cilydae KPUBYIO COCTABJISIFOT U3 COMPSTAIONIMXCS OTCeKoB. Torma
BeIpaxkeHus (1), (2) ONUCHIBAIOT TOYKU OJHOTO OoTceKa. CONpsKEHUE OTCEKOB JOCTUTACTCS 3a CUET JBYX
npueMoB. Bo-TepBhIX, NMPU HAXOXKICHUM MPOMEKYTOYHBIX TOUYEK KaXKJIOTO OTCEKAa B BBIYHCICHHSIX
YYacTBYIOT HEKOTOPBIE TOYKU COCEIHUX OTCEKOB, T.C. OTCEKU YAaCTUYHO MEPEKPHIBAIOTCS. BO-BTOPBIX,
npu (pOPMHUPOBAHUHU KaxJIOTO OTCEKa B BU3YAIBHOU (POpME MPEICTABISIOTCS HE BCE €r0 MPOMEKYTOU-
HBIC TOYKH, a JIUIIb PSil CPEIHUX TOYCK, 00pa3yroIInuX BU3yalbHBIN cerMeHT. Bo3HMKaeT cxeMa pacyera-
B3yanuzanuu Buga N—M, tae N — KOJMYECTBO OMOPHBIX TOYEK, YYACTBYIOIIMX B BBIYUCICHUSX,
a M — KOTMYECTBO OMOPHBIX TOYEK, COCUHSIEMBIX B BU3YaJIbHOM CErMEHTE. JTH KOJIHMUYECTBA HYXKIAI0T-
cs1 B 00OCHOBAHHHU.

XapakTepUCTUKU KauecTBa WHTEPIIONSAIUN 3aBHCAT OT BBIOOpPA CXEMBI pacueTa-BHU3yalH3allHuH,
paccTOsSHUI MeXy OonmopHbIMH Toukamu U Bujna C®. [IpoBecT aHATUTHYECKOE MCCICIOBAHIE CBOWCTB
MpeJIaracMoro HHTEPIIONISIHTA 10 BhIpaxeHusM (1), (2) 3aTpyaHuTenpHO. BBIXogoM SBIISETCS SKCIEpH-
MEHTAIILHOE MCCIIeZIOBaHNE 3TUX CBOHMCTB. [Ipemnaraercs mporpamma, mo3BOISIONIAS B HHTEPAKTHBHOM
peXHUMeE ONPENETUTh BIUSHUE PA3IUYHBIX (PAKTOPOB HA KayecTBO WHTeprolsaiuu. [IporpamMMa BEITION-
HeHa Ha s361ke MatLab.

QDyHKIMOHAT TPOTPaMMBI BKITFOUAET CIIEAYIOIINE OTIePaIIHH:

— BHU3yaJu3allysl TECTOBOW (h)yHKIMH B BHJE IBYMEPHOH KPUBOM, pacrojaraeMoil B OKHE BBIBOJA.
JIs cTaTHCTUYECKOTO MOATBEPKACHHS PE3YIbTaTOB WHTEPIIONSAIUN B KA4eCTBE TECTOBON (DYHKIIMU MO-
T'YT UCIIOJIb30BaTHCS pa3lInYHbIe 3aBUCHMOCTH. Pa3Mep OkHa BHIBOJ]a MOXKET MacIITaOUPOBAThHCS;

— BBIZIETICHHE OTOPHBIX TOYEK TECTOBOW KPUBOW IyTEM yKa3aHUS MaHUIYJSATOPOM «MBIIIby. [Ipn
3TOM KOODPJUHATHI OTIOPHBIX TOYEK B OKHE BBIBOZA OIPEACISAIOTCS aBTOMAaTHYECKH W 3aHOCATCS B Ta-
MsATh. [IpuMeHsieTcs 1ieTouncIeHHas TToCIe[oBaTeIbHast TapaMeTpU3allis;

— BEIOOD BUma cMemuBaronel Gyakmun. Criektp CO TOBOIBHO MIMPOK.

B mporpamme 11 onpeienneHHOCTH HCII0Ib30BaHBI:

1) paguanbhas 0a3ucHast QYHKITUS «MHBEPCHBIN MYyJIBTHKBAAPUKY» [2]:

1
) = —,
¢ () J1+e(t—t;)2
e € — KO3pPUIUEHT CTiIaKeHHOCTH ((hopMBl);
2) OukBampaTHast KOOPIUHATHO-JIWHEWHAs QyHKIws [3]:

o) = (1 —12)3,
t—t;

rac ry = t_ , a tmaX — pasMep MOJIOBUHBI 30HBI BIIUAHUA OHOpHOﬁ TOYKHU B IMAPAMETPHUICCKUX KOOPpAN-
max

HarTax;
3) burapmonnueckas ¢pynkuus Tpeddua (Trefttz) [4]:

o) =2r2In(r) + (1 — 1),
TIPY BBIYMCIIEHUH KOTOPOIi IOJKHO BBIIOJHATLCS yeiosue @(0) = 1;

4) obparnas Gysakius Meranapo (Menandro) TpeTbeii crenenu [5]:

4 6
S
147 1+1;

o) =

Bce C® 3aparorcs MmaTreMaTHuecKuMu (POpMyJIaMu, B CBSI3U C YEM B IIPOTPaMMy MOTYT OBITh BBe-
JeHbl U aApyrue pazHosuaaoctu CO;
— 3aJlaHU€ CXEMBI pacueTa-BU3yalu3alluy;
— BBIYHCIICHUE KOXQQHUIMEHTOB BIHMSIHUS ONMOPHBIX Touek myTeM pemenust CJIAY Buna (3), (4);
— BBIUMCIIEHNE TPOMEKYTOUYHBIX TOUEK MHTEPIOISHTA MO BhIpaxeHusaM (1), (2);
— oToOpakeHue pe3yiIbTaTa MHTEPIOJSIIH B OKHE BBIBOJIA TS BU3YallbHOTO KOHTPOJIS (OpMBI;
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— OMpeie/ICHHE MOTPEITHOCTH HHTEPIIONSINY 110 GOpMYJIie CPeIHEKBAAPATHUECKOTO OTKJIOHEHUS

u MeTpuke Xaycaopda.
Ha puc. 1 mokazaH BHJ OKHa BBIBOJA NMPOTPAMMBI C TECTOBON KPHUBOWM CHHEro I[BeTa, UMEIOIIEi

nmapamMeTpUIeCcKOe ONMHUCaHNue BUA (¢ — mapameTp):
x(t) =t — 2sin(t) — 2,
y(t) =1—2cos(t) +0.1t2 -5, t=1,2,..,11.

KpuBas cHaOxeHa OTIOPHBIMH TOUYKAMH.
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BurapmoHuyecikan dyHikuna Tpeddua (Trefftz)
O6parHan dyHikyna Mexanapo
HHeepoHEIR MynETUKBAODNK

Puc. 1. Busyanu3zarius TeCTOBOM U HHTEPIOIUPOBAHHON KPUBBIX

Ha maHHOM pHCyHKE TOKa3aH CErMEHT MHTEPIIOIMPOBAaHHON KPHUBOM KPacHOTO IIBETa, MOCTPOEH-
HBIH ¢ npuMeHeHneM OukBanpatHoi C®D. Vcrnonb3oBana cxema pacueTa-BU3yainu3anuu Buga 7-5. s
HATTISTHOCTH M300pakeHUs! OTIOPHBIE TOYKU PACCTABIEHBI HACTOIBKO PEIKO, YTOOBI BOSHUKIIO BUIAMMOE
pacxosxJeHne KpuBbIX. Ha prc. 2 yKpyImHEHHO MOKa3aH y4acTOK HAaHMOOJBIIETO0 PACXOXKIACHUS KPUBBIX —
B 00JTaCcTH TETITH.

Puc. 2. O6macTh HaUOOIBIIETO PACXOKICHHS TECTOBOW M HMHTEPIIOJIMPOBAHHONW KPHBBIX

B sToMm ciydae cpeaHexBaapaTHUecKas MOTPEIIHOCTh MHTEPIIONSANNN paBHa 6,78 %, a MeTpuka

Xaycnopda naet 3Hauenue 0,118.
Co31aH TPOrpaMMHBI WHCTPYMEHT, KOTOPBIN ITO3BOJSET MPOBOJMTH BU3YalIbHBIH U KOJHYE-
CTBCHHBIN aHAJIN3 3aBHCUMOCTH Ka4eCTBa MHTEPIOJSIMUA OT PACCTAHOBKH OMOPHBIX TOYEK, BeIOOpa CD
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M ee CXeMbI pacueTa-BU3yaan3anuu. Mcrnoap30BaHie MPOrpaMMbl MMO3BOIUT 000CHOBAHHO BBHIOMPATH Ma-
paMeTphbl HHTEPIOJAINH JJIS BU3YATLHOTO MPEICTABICHUS MIOCKHX TeOMETPUIECKHX OOBEKTOB MPOH3-
BOJIbHOUN (opMbl. [Ipy BOSHUKHOBEHHH 33Ul BH3YAIU3alMM KOHKPETHOI'O TEOMETPHUECKOT0 00beKTa
K ero (hparMeHTaM MOXKHO «IIPUMEPUTEY Pa3inuHbIe OJU3KHE TT0 (OPME aHATUTHYCCKUE KPUBBIC U ITPH-
MEHHUTh PA3IHYHYIO PACCTAHOBKY OIMOPHBIX TOYek, pasinudbie CD ¥ pasnudHble CXEMbI pacueTa-
Busyanuzanuu. OlEeHUB BAPHAHTHI TI0 MOTPEITHOCTH WHTEPIIONSAIIUH, MOYXKHO OCYIIECTBUTH 0OOCHOBAH-
HBII BEIOOD.
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