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OnemMeHTapHbIe MeToAbl NOCTPOEHUSI KPUBbIX, 3af4aHHbIX NapaMeTPUyecKu

AHHOmMauyus. Paccmampusaemcsi nocmpoeHue (3CKU3UposaHue) Kpuebix, 3a0aHHbIX rnapa-
mempu4yecku 6e3 rosiHo20 uccredo8aHusi C UCMOIb308aHUEM Mpou3800HbIX. [TocmpoeHue
rpoeodumcsi ¢ Ucrosib308aHUEM 8CrioMo2ameribHbIX 2paghukos. Takol rnodxod K rnocmpoe-
HUIO 110380J15em UCIosib308ambe Mamepuar cmambu 0511 pabombl Kak Co WKOMbHUKaMU, mak
U co cmyOeHmamu Ha nepebix 3aHMusIX nepeozo Kypca. [pusedeHb! MpuMepb! MOCMPOEHUST
Kpusebix, U rnpedcmasrneHbl 8apuaHmsi 3adaHusi 05151 caMocmosimesibHouU pabomebi.
Knroyeenble crnoea: 2pachuku, acKu3bl, hyHKUUS, Napamempuyeckoe 3adaHue, Oekapmosa
cucmema KoopOuHam.

Pa3den: (01) omOernbHbie 80rpockl cghepbl 0bpazosaHus.

Hapﬂ,u,y C ABHbIM 3aaHNEeM KPpUBbIX Ha MIOCKOCTU B ,D,eKapTOBOVI cucrtemMe KoopaunHart
Oxy, Korga 3aBMCMMOCTbL X OT Yy onpenendeTcd BblpaXXeHnem y = f(X), N HEABHbLIM, KOrga X

Ny cBA3aHbl Mexay cobon ypaBHeHneM F(x,y) =0 [1], 4acTo ncnonb3yetca napameTpuye-

ckoe 3agaHue. NMoaTomy, Kak 1 npu pacCMOTPEHUN rpadonKoB (PYHKLUIW, 3adaHHbIX B AeKap-
TOBOW CUCTEME KOOPAMHAT, BO3HMKAET 3ajaya 3CKM3NPOBAHUSA KPUBLIX, 3a4aHHbIX napa-
mMeTpuyeckun. NMog acknsnpoBaHuem rpaduka QyHKUUN (KPMBOKW Ha NAOCKOCTWU) MOHMMAOT
NnocTpoeHne ackmaa (Habpocka) rpadmka yHKUMM (KpUBOWM Ha NNOCcKocTK) 6e3 npoBeaeHus
NOJSTHOro nuccrnegoBaHns PyHKLUMU (PYHKUUI MK ypaBHEHUI, 3a4atoLLMX KPUBYIO) C Npusne-
YeHneM NepBon 1 BTOPOW Npon3BoaHou [2]. OgHaKo Takon 3CKN3 OMKEH AOCTaTOYHO TOYHO
OoTpa)kaTb OCHOBHble 0CODEHHOCTU NoBeaeHUsa PyHKUMK (KpUBOK).

3admKcMpyeM Ha NroCKOCTU AeKapToBY MPSIMOYrOfibHY0 cucTteMy koopauHat Oxy.
MHOXeCTBO TOYEK NIIOCKOCTU, KOOPAMHATBLI KOTOPbIX X U Y ONpeaensaTcs HenpepbiBHbIMM
Ha HEKOTOpoM MHoxecTBe D — R 3HayeHu napameTpa t QyHKUMSMu

{x = x(t)

y=y(t),

t € D, Ha3bIBalOT NapamMeTpuyeckn 3agaHHoun KpmuBon. Ecnu 3a napameTp t NpUHATL Bpems,

TO NpuBedeHHble PopMynbl ONpeaensaioT 3aKOH OBUXEHUA MaTepuaribHON TOYKU Ha Mniioc-

KOCTU, @ KPMBYHO, MOSyYatoLLYytOCs NPy 3TOM OBUXKEHUN, HA3bIBAKOT TPAEKTOPUEN.
durKCMpoBaHHOMY 3HAYEHUIO X U3 NEPBOrO ypaBHEHUSI COOTBETCTBYET HEKOTOPOE 3Ha-

YeHue t, N0 KOTOPOMY M3 BTOPOro ypaBHEHUS MOXHO onpeaennTb 3HadeHue y. [pu aTom

MOXeT oKa3aTbCsl, 4TO OL4HOMY 3HA4YEHMIO X COOTBETCTBYET HECKOSIbKO 3HAYeHWn napa-

MeTpa t U, COOTBETCTBEHHO, NepeMeHHoN y. B aToM cnyyae 3agaBaemMas COOTHOLLUEHUSIMA

PYHKUMS ABNSETCA MHOrO3HA4YHON.
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WHo20a 803MOXHO riepelimu om rnapamempu4yecko2o 3adaHusi Kpueol K S8HOMY aHarslu-
muyeckomMy sudy. [lrs 3moeo ebipaxarom u3 ypasHeHusi x = X(t) napamemp t yepe3s X u, rnoo-
cmasue pe3yribmam 8 ypasHeHue y = y(t), nonyyarom 3asucumocmb y om X (y = f(x)). To-

20a 3a0ay4a aCKU3UposaHUs Kpueol, 3adaHHOU rnapamempu4yecku, c8oOUMCS K aHasioaudHou
3adaye 0ris sisHO 3a0aHHoU hyHKyuU y = f(X).

OpHako Takomn nepexoq He Bcerga BO3MOXEH, UK 3aBUCMMOCTb Yy = f(X) AOCTaTOYHO

CroXkHa Ansi NOCTPOEHUS! KpUBOA. B 3TOM crnyyae ons acknsnpoBaHusi KPUBOW, 3a4aHHON Nna-
paMeTpUYecKkn, MOXHO MCMOMNb3oBaTb BCrIOMOraTesbHble rpadukn. Viaes nocTpoeHust Kpu-
BOW B 3TOM Clly4ae COCTOMT B TOM, YTO, MOCTPOMB [iBa BCoMoraTesibHbIX rpacduka x = x(t) u

y = y(t), MICKOMYIO KPUBYIO B CUCTEME KOOpAMHAT OXy Nomy4vatoT NyTEM COEAMHEHNS KYCKOB

(4acTen) KpMBOM COOTBETCTBYIOLLMX HYIIAM, TOYKaM 3KCTpemyMa 1 6eCKOHEYHOCTWN Kaxaom
13 PyHKUMA X = X(t) 1 y = y(t) Npy OANHaKOBbLIX 3HAYEHNsIX NapameTpa t.

lMpumep 1. PaccMOTpMM NOCTPOEHME KPMBOM, 3aaBaeMoi NapaMeTpUYECKN ypaBHe-

1
X :t+¥
HUAMU , 3TUM crnocoOoM.
y=t>+=—

t2
. 1 , 16
Ctpovm gBa BcnomoraTenbHbIX rpaduka: x :Hf (puc. 1) n y =t +t_2 (pwuc. 2). 'pa-
1K nepBont PYHKLUM MOXHO NMOCTPOUTL NYTEM «CroXeHusa» [3] rpaduka npsmon X =t u
1 2 16
rmnepbonbl x =1 AHanornyHo, cknagbiBas rpadukm napabons y =t° n runepbonsl y =7

, Norly4aemM BTOpPOu rpadouk OyHKLMN.

Puc. 1

OTmMeTnM, YTO U3 ypaBHEHUSA KPUBOW BUOHO, YTO OHA CUMMETPUYHA OTHOCUTESNBHO OCU
OpAMHAT: NPU M3MEHEHUMN 3HaKa t MEHSETCH TONbKO 3HaK abCLUMCChbl U COXPAHAETCA 3HaK U
abcontoTHoe 3HayeHwe opauHatbl. CrnegoBaTenbHO, AOCTAaTOYHO MOCTPOUTL KPUBYHO
TOMNbKO ANSA oTpuuaTenbHbIX 3HA4YEHUA t U TONBLKO AS15 MNOMNOXUTENbHbIX 3HAaYeHUN t.

Onpepgensiem Te 3HayeHus NapameTpa t, npu KOTopbIX Nnbo nepsad, NMnMbo BTOpas
PYHKUMS OOCTUraeT HYNEBbIX, SKCTPEeMarnbHbIX 3Ha4YeHUN Unn He onpegeneHa. Hynen (To-
YeK nepeceyeHnss ¢ OCAMM KOOPAMHAT) HU Y OOHOW U3 paccMaTpuBaembiX OYHKLWIN HET.
Mpu t=0 obe dyHKUMN HEe onpeaeneHbl, NPU4eM Npu NPUBAMXKEHUN K 3TOMY 3HAYEHUIO C

2
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nonoXmntenbHon Yyactn ocn Ot 06e PyHKUMN NPUHUMAIOT HEOrPAHUYEHHO BonbLUME NOSo-
XWUTenbHble 3Ha4YeHus, a ¢ oTpuuatensHon 4actn ocn Ot — BTOpas pyHkums y(t) B cuny
€€ YETHOCTN Takke HeorpaHM4YeHHO Bo3pacTaeT, a nepsas PyHKUMA X(t) B cuny eé HeveT-

HOCTWU NPWHMMAET HeOorpaHMYeHHO Gornblune OTpuuaTesibHble 3HAYeHus!, T. €. HeorpaHu-
YeHHO ybbiBaeT.

N3 nocTtpoeHus rpadukos (puc. 1 n 2) BUAHO, YTO PYHKUMA X(t) AocTUraeTt akcTpe-
MarnbHbIX 3Ha4YeHun Npu t=a un t=b, a pyHKkuma y(t) —npu t=c n t=d, npudyem abco-
MOTHbIE 3HAYeHus ¢ u d Bonble, YyeM abContTHbIE 3Ha4YeHnst a u b . MNpocTbim nepebo-
POM 3HAYEeHUN t HETPYAHO YCTAHOBUTb, YTO (PYHKUMS X(t) AOCTUraeT fioKaribHOro Makcu-
mMyma npu t=-1 (T. e. a=-1) 1 nokanbHOro MMHUMyma npu t=1 (1. e. b=1), a pyHKUNA
y(t) AocTuraet nokanbHOro MMHUMyMa npu t=-2 (T.e. c=-2)mnt=2 (1. e. d =1).

[MNepexoanm K NOCTPOEHUIO MCKOMOW KPMBOM Ha nrockoctn xOy . [1pu nameHeHum na-
pameTpa t OT —o [0 TOYKM C 3HAYEeHUs X Bo3pacTtarwT OT —co OO0 X(C), a 3Ha4YeHusa vy
ybbiBalOT OT +© [0 Yy(c) . icxoaa ua aTtoro, Ans ygobcrea nsnoxeHus noctaBum T1ouky M

npu goctaTtovHo H6onbwmnx B Maclwitabe paccmaTpuBaemMoro rpaduka oTpuuaTernbHbIX 3Ha-
YEHUAX X W MONOXUTErbHbIX 3HAYeHUsX y, un Todky C ¢ koopamHaTammn x(c) u y(c). Co-

eVHAEeM 3TV Be TOYKN NNaBHOW HENPEpPbIBHOW KpUBOW (CM. puc. 3).

Puc. 3
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Hanee, npu nameHeHun napameTpa t OT C 4O a 3HAYEHUS X U y BO3pacTalT COOT-
BETCTBEHHO OT X(c) Ao x(a) n ot y(c) Ao y(a), octaBasiCb 04MHaKOBbIMW MO 3Haky. OTme-
TMM TouKy A(x(a), y(a)) n coeamHum Toukm A u C. lNpun nsameHeHur napameTpa t ot a Ao
0 3HayeHusa x ybbIBalOT OT x(a) A0 —oo, @ 3HA4YEeHMs1 y BO3pacTaloT OT y(a) A0 +w©, TakKe
OCTaBasiCb HEM3MEHHbIMUM MO 3HaKy. NocTtaBum Touky N, MMeloLLyo AOCTaTOYHO Bornbluve
B MacwTabe paccmaTtpmBaeMoro rpadmka oTpuuaTenbHble KOOpAMHATLI MO X U MOMOXN-
TenbHble Mo y. CoeanHsiem Toukn A n N HENpepbIBHOW KPUBOW Tak, YTOObl OHa Ha BCeM
CBOEM MPOTSKEHUN Nnexana Bbiwe kpueon MC, Tak Kak 04MHaKoBbIM OTpULaTENbHbIM 3Ha-
YeHnsIM X Ha rpadumke QyHKummn x=x(t) (cM. puc. 1) COOTBETCTBYIOT BOMbLUME MONOXN-
TenbHblE 3Ha4YeHUs1 y npaBee TOYKM C, YeM fneBee HeE, Ha rpadumke oyHKummn y = y(t) (cm.
puc. 2) n, Kak cneacrene, Ha kpuson AN, yem Ha kpmson MC.

BTopyto BETBb MCKOMOW KPUBOW, feXallyto B NEepBOM KBaZpaHTE, MOXHO MOCTPOUTb
aHarnorm4yHo nnu, ¢ y4€ToM yCTaHOBMNEHHOW Bbille CUMMETPUMN, OTPaA3UB CUMMETPUYHO OT-
HOCUTEISTbHO OCU OpAnHAT NMOCTPOEHHYIO KPUBYIO.

lMpumep 2. NocTponTb Ha NMOCKOCTU KPUBYIO, 3af@aHHYIO NapaMeTpuyeckn cnenyro-

X =t

y=tt-1)(t-2)
Kak n B npumepe 1, cTpoum fBa BcriomoraternbHbIXx rpaduka: x=t>(puc. 4) u
y =t(t-1)(t—2)(puc. 5).

MMM ypaBHEHMSMU

"padhmkom nepBon yHKUMN siBNsieTCca napabona, npoxoasilias Yepes Havano Koop-
AWHaT, C BETBAMMU, HanpaBfeHHbIMU B NONOXUTENbHYI CTOPOHY ocu Ot [4]. Mpadumk BTOpom
YHKUMM MOXKHO NPOCTPOUTL, HAaNpumep, NepeMHOXeHNEM Tpex (PyHKLUMI, rpadukammn Ko-
TOpbIX ABNAOTCA NpsiMble y =t,y=t-1,y=t—2 [5].

v -~
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OTtmeTnm, 4To 006e pyHKUMKM X = X(t) 1 y = y(t) onpeaeneHsl Npu BCex 3HaYeHUAxX na-
pameTtpa t. PyHKkuMs x = x(t) NpuHMMaeT Hynesoe 3HaveHue B Todke t = 0, KoTopasa ABns-
eTCcs Takke TouKom ee MMHUMYMa. PyHKUMS y = y(t) obpallaeTcs B HOMb B Tovkax t = 0 (Tak
Kak (pyHKUMA y =t B 3TOM TOYKe obpawjaeTca B HomMb), t = 1 (Tak Kak PyHKUMA y=t-1 B
3TOM TOYKe obpalaeTcs B HOMb) U t = 2 (Tak Kak PyHKUMS y=t—2 B 3TOWN Touke obpalla-
eTcs B HomMb). B Touke t =a, pacnonoxeHHom mexay Todkammn t =0 un t =1, pyHKums y = y(t)

AOCTUraeT MakCuMarbHOro 3Ha4YeHus, a B Todke t=b, pacnonoXxeHHoOM Mexay Todkamm t =
11t=2, — MMHUManNbHOIro 3HAYEHUS.

OTmeTnB 0COBEHHOCTN NOBEeAEHMST FpaddMKOB BCNOMOraTesnbHbIX OYHKLUMI U onpeae-
NMB MX XapaKTEepHbIE TOYKW, MPUCTYNaemM K MOCTPOEHMI0 UCKOMOW KPMBOW Ha MIIOCKOCTH
xOy (puc. 6).

Puc. 6

Mpn n3ameHeHmn napameTpa t o1 —o Ao 0 3HayeHus X yobiBaoT OT +o Ao 0, a 3Have-
HUS y Bo3pacTaT —oo A0 0. [loaTomy noctaBum Touky M npu AocTaToyHO BOMbLUMX B Mac-
wrabe paccmaTpmBaemMoro rpaduka NONOXUTENbHbIX 3HAYEHNAX X U OTpULATEeNbHbIX 3Ha-
YEeHUAX Y U coeauHUM ee ¢ Toukon O — Havyanom KoopAuHaT, HeNnpPepPbIBHON NPSIMON.

[anee, npu nsameHeHnn napameTtpa t ot 0 4o a 3Ha4YeHuna X n 'y Bospactatot ot 0 go co-
OTBeTCTBEHHO x(a) u y(a). OtmeTum Touky A(x(a),y(a)) v coeamHum Toukm O n A. lNMpun ns-
MeHeHUn napameTpa t oT a 4o 1 3HayYeHusa X NpoJosPKakT Bo3pacTaTtb, Aocturas npy t=1
3HaveHus X =1, a 3Ha4eHns y ybbiBatoT ot y(a) 0o 0 npu t=1. OTmMeTM TouKy O,, COOTBET-
CTBYHOLLYIO 3Ha4YeHusaM X =1 n y=0, n coeguHnm ee c Todkon A. [lanbHeniee yBenvyeHne
napameTpa t oT 1 4o b NpuBOAUT K yMeHbLUEeHUIO 3HaveHun y ot 0 go y(b) npu yBenuumeato-
LmMxca 3HaveHusix X ot 1 go x(b) . OtmeTtm Touky B(X(b), y(b)) 1 coeanHnm ee ¢ Toukon O,
nnaBHON HeNpPepbLIBHOW KPMBOW. VI HaKoHeL, Npu naMeHeHnn napameTpa t ot b oo +wo 3Have-
HUS X 1 Y BO3pacTaloT cooTBeTCTBEHHO OT X(b) Ao +» m ot y(b) A0 +oo, Npudem npu t=2
3Ha4eHue X paBHo 4, a 3HaveHune y — 0 (Touka O, ). Noatomy noctaBum To4Ky N Npu 4OCTATOYHO
BonbLuMX B MacwTabe paccMaTtpuBaeMoro rpadmka NonoXmTeNbHbIX 3HaYeHnsX X n'y. Coeau-
HAA Toukn B, O, 1 N, nonyyaem okoH4aTenbHbIV BUA UICKOMOW KPUBOW.

[pyro cnoco® NOCTPOEHUss COCTOUT B NpeacTaBNeHUn (PyHKUMIA, napaMeTpu4eckn
3ajaloLmnX KpMBYIO Ha NITOCKOCTU, B BUAE BEKTOPA.
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lpumep 3. PaccmoTpyM NOCTPOEHUA KPUBOW, 3aaBaeMon ypaBHEHUSAMW:
X=2cost+1
y=4sint+5
Byﬂ,eM paccMaTpumBaTb 3HaA4YEHNA X U Yy KaK KOOpAMHATbl HEKOTOPOIro BEKTOpAa, 3arnu-

CblBasi UX, Kak 3TO NPUHATO, B cTonGew,. Toraa npaByko YacTb paccMaTpuUBaeMblX ypaBHEHNIA
MO>HO NpeacTaBUTb B BUAE CyMMbl BEKTOPOB, 3aJaBaeMblX CTONOLaMM CBOUX KOOPAWHAT:

(o))

2cost
PaccmoTpum, Kak usmeHsieTcs BEKTOpP (4 ‘ B 3aBMCUMOCTU OT napameTpa t. Ove-

, 9TUM cnocoobom.

cost . y
t] npeacraensieT cobol BEKTOP eAMHUYHON ANWUHBI (B cuny Toro,

BUAHO, YTO BEKTOP (

YTO sin®t+cos’t =1), NPUNOXEHHbIN K Ha4yany koopauHat — Touke O. Mpu 3Tom npu dUKeK-
pOBaHHOM 3Ha4eHun t, oH obpasyeT yron t,, oTknagbiBaeMbl NPOTUB YaCOBOW CTPENKN (B

MONMOXUTESIbHOM Hal'lpaBJ'IeHI/II/I) OT MONMOXUTESNIbHOIO HanpaBJieHUA OCU Ox . Takum o6pa-

cost
30M, KOHeL, BEKTOpa )

t] npu n3MeHeHMn napameTpa t npoberaeT eaUHUYHYIO OKPYX-
sin

2cost

HOCTb C LIEHTPOM B Hayane koopauHaT. KoopavHaTa e X BekTopa ( j Mo CpaBHEHWIO

4sint

y N cost
C COOTBETCTBYHOLLEN KoopAMHaTON BeKTopa [ ) tj yBENMYMBaETCs B [iBa pas3a, a y — B
sin

yeTblpe pasa. CnegoBaTternibHO, UICKOMYHO KpUBYHO (CM. puc. 7) obpasytoT KOHLIbI BEKTOPOB,
KOOPAMHATBI KOTOPbIX NPU (PUKCUPOBAHHOM 3HaYeHUN t, paBHOM t,, yBEMUYMBAIOTCS, CO-

OTBETCTBEHHO, B ABa (koopauHaTa X ) U B YeTbipe (KoopauHaTta y ) pasa Mo cpaBHEHUIO C

COOTBETCTBYHOLUMMM KOOPAMHATAMU COOTBETCTBYHOLNX €ANHNYHBIX BEKTOPOB C Ha4arom B
Touke O (0;0). 3 puc. 7 BQHO, YTO NOny4YeHHasn KpMBas ABNAETCS 3MUNCOM C NOyOCAMM,

paBHbIMW ABYM U YeTblpeM. Y6eamTbcsi B 3TOM MOXHO, NOACTaBUB B KAHOHUYECKOe ypaB-
2 2

HeHWe annunca Z+i/—6:1 BMECTO X W Yy KOOpPAMHATbLI paccMaTpuvBaeMOoro BeKTopa.
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. . 2cost
Mpogomkasa NoCcTpoeHne 3a4aHHON KpUBOW, NpubaBuM K BEKTOPY [4 int MOCTOSAH-
sin

. . 1
HbIA (HEe 3aBUCSALLMIA OT t) BEKTOP C KOOpAMHaTamu (5 . Mcxopsa n3 npaBuna cnoxexus

BEKTOPOB B KOOPAUHATHOM (bopMe, 3akroyaem, YTO KoopauHaTa X BCeX TOYeK MofydeH-
HOro annunca ysenuinBaeTcs Ha OOHY eQuHULY, a KoopauHaTa y — Ha NSATb eAnHUL, YTO,
B CBOI o4Yepelb, S9KBMBANEHTHO CMELLEHUIO 3TOr0 annunca Ha ogHy eAvHULY B MOMoXu-
TenbHOM HanpasneHun ocu OX 1 Ha NATb eAMHUL, B NONOXUTENBHOM HanpassieHun ocn Oy
. OKoHYaTesnbHbIN BU UICKOMOMW KPMBOM MOKa3aH Ha puc. 8.

[Mpumep 3. TTOCTPOUTBL Ha NIIOCKOCTU KPUBYIO, 3aaHHY0 NapamMeTpuyecKkn crnenyro-
X=t-sint

(Unknounga).
y =1-cost
Mo ananoruu ¢ npumepom 1 npeacTtaBUM 3aaHHble YpaBHEHUS] B BEKTOPHOM BUAe:
X t —sint
= |+ .
y 1 —cost

PaccmoTpvM nepBoe criaraemoe B NpaBoil YacTu NOCNeOHEro BblpaXKEHUsl — BEKTOP

LWMMKN YpaBHEHMSAMU {

t y
( j Mpy n3mMeHeHUn napameTpa t oT —oo 40 +0o KOHEL, 3TOr0 BeKTopa NEXUT Ha NpsMoNn

y =1, TaK Kak nepBasi ero KOopAamHaTa X M3MeHsieTcsl OT —oo [0 +oo, a BTopasi koopAauHaTta

5 y nt 5
y ocTaeTcs NocTosiHHOM 1 pasHoi 1. KoHel, BekTopa ( tj’ npeacTasnsawLLero cobo
s

BTOpOE cnaraemMoe B paccMaTpMBaeMOM BEKTOPHOM BbIpaXXeHWM, Kak Oblfo MokasaHo B
npumepe 1, npoberaet eAUHNYHY OKPY)XHOCTb C LLIEHTPOM B Ha4yarne KoopauHar.

Puc. 9

38(1)I/IKCI/1pyeM HeKoTopoe 3Ha4yeHue t, paBHoe tl. M3BecTHO, 4TO yron s tl paanaH co-
OTBETCTBYET OJInHEe OYyTn eaAVHNYHON OKPYXHOCTU — tl rlyCTb LEHTP eaNHNYHOU OKPYXHO-

0
CTW HaxoamTcs B Touke O, C KOOpAUHATaMM (1} (puc. 9) 1 3Ta OKPY>KHOCTb MMEET BO3MOXK-

HOCTb «KaTUTbCA» 6e3 npockarnb3biBaHUs No ocu OX Tak, YTO ee LEeHTP NepemeLlaeTcs no
npsamon y=1. Toraa, ecrnyn OKPY>XHOCTb «OTKaTUTCA» Ha PacCTOsHWE t, B MONOXUTENbHOM

t
HarnpasneHnn ocun Ox, To ee LEeHTP NepemMecTUTCda B TOYKY Ol C KOopanHatTamMum (11], 4yTO

7
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COOTBETCTBYET 3HA4YEeHUIO NepBOro crnaraemoro B ypaBHEHUN, 3adaloliemM MCKOMYHO KPUBYHO,

—sint .
npu t =t . Bektop c koopanHaTamu ( tlJ npeacraensieT cobon eanHnYHbIN Bektop OE:
—CoSt,

, obpasyloLmi yron t, ¢ otTpuuatenbHbiM HanpasneHnem ocu Oy M OTNOXEHHbIN B oTpuLa-
TeNbHOM HanpaBfeHun, T. €. NO YacoBow cTpenke. Takum o6pa3om, 3TOT BEKTOP coBnagaeT
c Bektopom O,A, , rae Touka A1 NpUHAANEeXnT «KaTawenca» okpyxHoctn. CrnegoBaTternbHo,

§ x(t) §
NCKOMbIIA BEKTOP ( 0 nonyyaeTcs CrIoXXeHNeM BEKTOPOB, NEPBbIN U3 KOTOPbIX COEANHSET
y
Hayano KoopauHAaT U LEHTP «KaTsLencs» okpyxHoct O,, a BTOpPOW npeacTaBnseT cobow
—— x(t)
Bektop O,A , rae Touka A OyneT KOHLOM BekTopa o) CoeanHsas NonyYeHHble Takum
y

06pasoM TOUKKN A, NonyyYaem UCKOMYIO KPUBYIO, KOTOPYIO Ha3bIBaOT LIMKIIONO0MN.
HeTpyoHo 3ameTuTb, 4TO uUMKNouaa npenctaBnsetr cobov He OrpaHUYeHHyl B

HanpaeneHum ocn OX M OrpaHUYEHHYIO0 B HanpasneHun ocn Oy nepnoamnyeckyto QyHKLMIO,

ONUCbIBAEMYHO TOYKOWM OKPY>KHOCTH (Koneca), KaTswencs 6e3 npockanb3biBaHUs No ocn Ox

B HEKOTOPbIX Criyvaax and ©onee TO4YHOro NOCTPOEHNA KPUBBLIX, 3aaHHbIX NMNapamMeTpu-
YeCKM Ha MNOCKOCTH, Ll,enecoo6pa3Ho BbIACHUTb BOMNpPOC O CywleCcTBOBAHUMN aCMMNTOT U, B
crny4yae ytBepauTesribHOro OTBeTa, HanTK 3T acumMnToThbl. Ecnn KpuBad, 3afjaBaeMad ypaB-

x = X(t .
HEHUsIMK { ((t)) , UMeeT BepTMKanbHy0 acUMNToTy Npu t =t,, TO !lrtn y(t) = +o0 , B TO Bpemsi
y=y ~l

kak limx(t)=a. Mpu 3TOM ypaBHeHMe BepTUKanbHON acuMnTOThl OyaeT x=a. [ns cyule-

t->ty

CTBOBaHMsI HaKMOHHOMN (B YaCTHOCTMN, FOpI/I3OHTaJ'IbHOVI aCI/IMI'ITOTbI) HeobxoaMmo, 4TOobbI

!IT[(X(t))2+(y(t))2]=oo Ecnn npn 3TOM CYLLEeCTBYHOT U KOHEYHbI npeaernbl. !lrp yEt; k un
Ir -t X

!irp(y(t) —kx(t)) =b, TO KPpUBas UMeET HAKNOHHYIO aCUMNTOTY, YpaBHEHME KOTOPON y = kx+b

. (B yactHocTu, ecnin k =0, TO KpMBas MMeET ropn3oHTarnbHy acuMnToTy.) [6]
t2

X =
2
Hanpumep, A4Onsa kpueBoW, 3a4aBaeMOW  ypaBHEHUAMMU 1_3t , VMeeMm
t
Y
2 3
tIir+n x(t) :tlirp e I|m y(t) = Ilrp e =Foo (cnocobbl BblYMCNEHUA Npeaenos cm. [7]).

Taknm o6pa30M, Xx=-1-— BepTuKaribHasa acMMmnrtoTa.

4 6
t
Hanpgem HaknoHHble acumnToTbl: I|m X(t))” + (y(t —I =0,
[(x()° +(y(1)°] ((1 7y (1_t2)2j
cnepoBatenbHO, Npu t ==+1 MoryT 6bITb HaKNOHHbIE acumnToThl. Onpeaensiem ko3 pnum-
eHTbl k nb npn t=1:

3 2
k = lim y()_llmt_l b = lim(y(t) ~k«() = lim € ) it L
o1 x(t) 1-t2 1-t 11+t 2
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nnpmt=-1:

3 2 2
k—MnW)_hmtsib—hmwa)kﬂm_hm LS YL
t>-1x(t) to-l 1 1-t? 1 t t>-11-t 2

1 1
Taknum 06pa3oM, HaKMOHHbIE aCMMNTOTbI UMEIOT YPaBHEHUS: Y = x—E ny= —x+5.

BapVIaHTbI ANA caMoCToATeNIbHOU pa60TbI CTyAeHTOoB
|_|OCTp0VITb 9CKM3bl KPpUBbLIX HA MITOCKOCTHN, 3adaHHbIX NapaMeTpU4eCcKn.

42
X=t+ X =t(t*-9) X =sin 2t
1 1 11 , 21 )
y_tz " y=t(4-t%) y=2sin"t
X = cost X=sin2t X = 2t —t?
2 ) >0 12 , 22
y=sint—t y = 2c0s’t y=t—t*
x=t"-2t X =sint X = 1+13
3 , 13 ) 23 t t° =0
y:t +2t y—t _Tft y:t(tz—l)
1 2
XZHE X = tgt +t x=t(t"-1)
4 ‘ 14 gt >0 24 1 1.t=0
=sin— = +—=
y=e'+- Y= AERERRT
X =1+t x:t+} (o L
5 1 =+l 15 t1 25 t*—t,t20;1
y=v y=t_E y=t°+t
, t 2
X=t"—— x=log,t+t X =tcost
6 4 16 { _gzt t>0 26 { s t,tzo
= =tsin
y =t(t* +1) y=sinm y
X=t—t° X=— X=1+—
7 5 17 t°-1,t=+1 27 cost
y=4t-t y=t2+t y=-1+tgt
1 1 42
X=1>—4t X_—t2+1+t4+1 x =12 -3t
8 : 18 . 28 at nt
:Int+x/t_ y=cosn— y = arctg +ﬁ
1 1 4 .
X==+- x:(Hl) X =cost+tsint
9 t© t° ,t=0 19 2 29 —sint —t cost
y=t(4-t%) y=t'-1 =
_ 2 _ 4
10 i 49) 20 X:t2+t2 30 {X:t4
ot _ 42 45
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