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KpaTkas aHHOTauus

B pa®ote yka3aHbI TpH CIIOCO0a
3a7aHus KpUBBIX TUHUM. [IprBeaeHEI
IpuUMEphl KpUBbIX JuHUM. [Ipu
HaMCaHUM PaOOThI NPHUMEHSIIUCH, B
OOJIBIIIMHCTBE CBOEM, TCOPETUUECKUE
METOAbI UCCIICAOBAHUS: N3YYCHUE
JATEPATYPHI, AHAIU3 U CUCTEMATH3 AN
IOJIY4YCHHOM MH(POpPMAaIH, HOCTPOCHUE
KPUBBIX.



AKTYanbHOCTb

KpuBbIe TMHUHM TOBCEMECTHO BCTPEUYAIOTCS B
OKPY>KarollleM Hac Mupe. B Halen
ITOBCEIHEBHOM JXKU3HU MBI ITIOCTOSIHHO
CTAJIKHBACMCS C OTPOMHBIM KOJIMYECTBOM
KPHUBBIX JIMHUM, KOTOPHIEC IIOPOM HE 3aMECYaAEM.
Eciu ObI B MHUpE HE OBLJIO KPUBBIX JUHUM, TO
BCE NPEAMETHI ObLIIN OBl YIIIOBAaThIMH,
KBagpaTHbIMU. Y BEIIM, HNMEIOIINE MITKHEC
OYEPTAHMS, IIPUATHBI JJISI BOCOPUSTHUS
3pUTEIBHBIMM OpraHaMM 4eloBeKa. Jlaxe B
IPUPOAE KOIUYECTBO N-YTOJbHBIX PEIMETOB
CBEICHO K MUHUMYMY.



Mpobnema

C IIOMOIIBIO JIMHUHM YIAETCS PEIIATh
MHOTHE HAy4YHbIEC U

WHXXECHEPHBIE 3a/1a4l, HO PEIICHUE
KOTOPBIX AHAIIMTUYECKUM IYTEM YaCTO
IIPUBOJUT K UCIIOJIb30BAHUIO
YpE3BBIYANHO IPOMO3IKOI0
MaTEeMaTU4YECKOTO armapara.



NccnepoBaHneM KpUBbIX TIMHNM
3aHMMAaINCD:

BA33 lNMackaab
Blaise Pascal

(19.06.1623 — 19.08.1662)

OnuH U3 caMbIX 3HAMEHUTBIX
JIOJICH B UICTOPUH YEJIOBEYECTBA.
[Tackanp ymep, Koraa eMy ObLIOo
39 net, HO, HECMOTPS Ha CTOJIb
KOPOTKYIO )KU3Hb, BOIIIE] B
VMCTOPHIO KaK BbIAAOIIUKICA
MaTeMaTuk, Gu3uk, punocod u
nucarenb. Ero nMeHeM Ha3BaHbI
€AWHMIIA JTaBJICHUS (ITacKaib) U
BEChbMa MOMYJISIPHBIN CEroaHs

[ —— SA3BIK ITPOIPAMMHPOBAHUSL.
RS - VAN




Ae3sapr Xepap
11593, JInon, — 1662, Tam
*¢ (1Mo Ap. TaHHBIM —
1591—1661)],
(bpaHIly3CKHM MaTeMaTHK.
bblIIT BOEHHBIM UHAKEHEPOM.
3aJI0KHUT OCHOBBI
IIPOECKTUBHON U
HA4YEepPTaATEIIbHOU
reoMeTpuu. B cBonx
UCCIIECIOBAHUAX
CACTEMaTUYECKU MPUMEHSIT
MEPCIIEKTUBHOE
n3o0paxenue. IlepBbiM
BBEJI B TEOMETPUIO
beckoHeuHO ynan€HHbIe
SJIEMEHTHI.




Llenb paboTbl

3y4uTh BUJBI OCHOBHBIX, HAH0OI€EE
M3BECTHBIX KPUBBIX JIMHUU U UX
OCHOBHbIE CBOMCTBA. HayuuTcsa cTpouTh
pa3JIMYHbIE KpUBbIE. HanT onTuMajbHbIE
CIIOCOOBI MOCTPOCHMS KPHUBBIX JIMHHUM.



3a4a4um:

1. Ilpoananu3upoBaTh JIUTEPATYPY.

2. IIpocMOTpPETH HHTEPHET PECYPCHI.

3. Onpeaenuts CnoCOOHI.

4. CpaBHUTHh CHOCOOBI 3aJJaHUSI KPUBBIX.
5. O1eHuTS.



Cnocobbl 3agaHUA KPUBbIX

CymectByeT 3 crnoco0a 3aJlaHusI KPUBBIX.
® ' aHAJIUTHYEeCKUH
® ' rpaduUYeCcKUH
® - Ta0JINYHBIN



AHaINTNYECKMU crnocob

AHanUuTHYECKHUN- KpuBasi 3alaHd MAaTCMATHYCCKHUM YPABHCHHUCM.

Yame Bcerg 3aK0H, yCTaHABIUBAIOIIUIM CBSA3b MEKIY apTyYMSHTOM H
(dyHKIIHEH, 3a1aeTCs mocpeacTBOM Gopmyil. Takom crioco0 3agaHus
YHKIIUHM Ha3bIBACTCS aHAJIMTHUICCKUM.

DTOT cnocoO JJa€T BO3MOXKHOCTb MO KaXKJIOMY YHUCICHHOMY 3HAYCHUIO
apryMeHTa X HalTH COOTBETCTBYIOIIEE EMY UUCICHHOE 3HaYeHUE (QYyHKIUU
Yy TOYHO WM C HEKOTOPOW TOYHOCTBIO.

Ecau 3aBUCUMOCTB MEXAY X U y 33JIgHa (DOPMYIION, pa3peiieHHON
OTHOCHUTEJIBHO p, T.€. UMeeT BUA Yy = f(X), TO TOBOPST, UTO (DYHKIIUS OT X
3a7aHa B ABHOM BUJIC.

Ecnu )xe 3HaueHus X ¥ y CBA3aHbl HEKOTOPBIM ypaBHeHHEM Buaa F(x,y) =0, T.
e. hopmyJia He pa3plilieHa OTHOCUTENBHO y, YTO TOBOPAT, UTO (PYHKIMS y =
f(x) 3amana HEABHO.

DyHnKkyusa moxcem 0vlms onpeoeiena pasHvimu hopmynamu Ha pa3Hovix
yuacmkax ooaacmiu ceoeco 3d0AHUA.

AHaIUTUYECKU} CrIOCQO SIBISETCS CaMbIM PaclpOCTPAHEHHBIM CIIOCOOOM
3aaHus QyHKIUNA. KOMIakTHOCTb, TAKOHUYHOCTh, BOBMOYKHOCTh
BBIYMCIICHUS 3HaYeHUsI (PYHKIIUU HPU TPOU3BOJILHOM 3HAUCHUU APTYMEHTA
13 00J1aCTH OMPEACIICHNSI, BOBMOKHOCTh MPUMEHEHUS K JAHHOW (DYHKITUU
arnrapara MaTeMaTHYECKOTO aHaIu3a — OCHQBHBIE TPEUMYIIECTBA
aHAJIUTUYECKOTrO crioco0a 3aganus GyHkiuu. K HepocTarkaM MOXKHO
OTHECTH OTCYTCTBHUE HAIVISITHOCTH, KOTOPOE KOMIICHCUPYETCS
BO3MOXKHOCTBIO ITOCTpOEHHUS Tpadrka U HEOOXOUMOCTH BbITIOJIHEHUS
WHOT/IA OY€Hb TPOMO3IKUX BBIYUCIICHUM.



[padurueckmm cnocob

['paduueckuii- kpuBas 3aJ1aHa BU3yaJbHO Ha HOCUTEIIE
rpaduyeckor MHPOPMALWH.

I'padpuuecknii cnocod. I'papuxkom pyHkunu y = f(x)
Ha3bIBACTCSI MHOXKECTBO BCEX TOUEK IIIOCKOCTH, KOOPAUHATEI
KOTOPBIX YJIOBJIETBOPSIOT JaHHOMY YPaBHEHHUIO.

I'padpmueckuii cmocob 3agaHus PyHKIIMU HE BCEra AaeT
BO3MOXXHOCTh TOYHO ONIPEJCIUThH YNCICHHBIC 3HAYCHUS
aprymenTta. OJTHaKO OH UMEET OOJBIIOE TPEUMYIIECTBO
nepea APYruMH CIocodaMu - HarmsgHOCTh. B TeXHUKE U

M3HUKE YacTO MOIb3YIOTCA I'paMueCKUM CII0OCOOOM 3aIaHus

YHKITAH, TpHYeM rpaduk ObIBACT €AUHCTBEHHO JOCTYITHBIM

IUIS DTOTO CIIOCOOOM.

YT00kI rpadpuueckoe 3agaHue PyHKIIUU OBLIIO BIIOJIHE
KOPPEKTHBIM C MaTEMaTUYECKON TOYKH 3pEHUS, HEOOXOAUMO
yKa3bIBaTh TOYHYIO TEOMETPUUECKYIO KOHCTPYKITUIO Tpauka,
KOTOpasi, Yallle BCET0, 3aJ1a€TCs YpaBHEHHEM. DTO IIPUBOJIUT K

CIEAYIONIEMY CIIOCO0Y 3adaHusT (PyHKIIHH.



TabanuHbI cnocob

TabnuuHbIN- KpUBas 3aJjlaHa KOOPAMHATAMHU MOCIIEI0BATEILHOIO
psa TOYEK.

TadauuHbIi c10c00. /[I0BOJIBHO paCIPOCTPAHECHHBIN, _
3aKJIFOYAETCS B 33IaHUM TaOIUIIbI OT/ICJIbHBIX 3HAYCHUIM
apryMEHTa M COOTBETCTBYIOIIMX UM 3HAYCHUU (PYHKIIUH.
Takoi cnoco0 3agaHust PyHKIIMA OPUMEHSIETCS B TOM ClIydae,
KOTJia 001acTh onpeaeaCAns PyHKINUU SBIISIETCS TUCKPETHBIM
KOHEYHBIM MHOECTBOM.

[Ipy TabauuHOM ciocoOe 3agaHus PYHKIIMH MOXKHO
IpUOJIMKEHHO BBIYMCIIUTD HE COAEP KaIecs B TAOIHUIIC
3HAYEHMS (PYHKIIMH, COOTBETCTBYIOIIME MPOMEKYTOUHBIM
3HAYEHUSIM apryMeHTa. JIJist 3TOro UCroiab3yroT crniocod
UHTCPIIOJISIINM.

[Ipenmy1iecTBa TaOJIUYHOTO CIIOCO0A 3ajaHUs (PYHKITUU
COCTOSIT B TOM, UTO OH JIa€T BO3MOXKHOCTb OIPECIUTh TE UIIH
APYyrye KQHKPETHBIC 3HAUYCHUS cpasy, 0e3 JOTIOTHUTEIbHBIX
M3MEPEHUM MiIK BeIUUCICHUM. OTHAKO, B HEKOTOPBIX CIydasx
Ta0JInIa onpeaeseT QyHKIUIO HE MOJHOCTBIO, a JIUIH JIJIs
HEKOTOPBIX 3HAYECHUW apTyMEHTa U HE JACT HAIJISTHOTO
M300pKECHUS XapaKTEpa U3MEHEHUS (PYHKIIUH B
3aBUCUMOCTH OT U3MEHEHUS apTyMEHTA.



[lhocKkme KpuBble AINHUK

Cymecrtytot IIJIOCKUE KPUBBIE JIMHWUN
KpuBblie TMHUH, BCE TOYKH KOTOPHIX
MIPUHAJIEKAT OJITHOU TUIOCKOCTH, HA3bIBAXOTCSA
NIOCKUMU.

[opsioK TIIOCKOM ajireOpandeCcKoil KpUBOU
JIMHUM ONPESNIseTCs HanOOIbIIUM YHUCIOM
TOUCK €€ mepeceucHus npsamMoi TuHuen. JIrooas
npsiMasi TUHUS MOXKET MEPeCeKaTh
anreOpanyecKyro KPUBYIO JIMHUIO H-TO OPSAAKA
He 0oJjiee, YeM B B TOYKaX.

PaccMOTpUM HECKOJIBKO IIPUMEPOB
anreOpanyecKor KpUBOM JIMHUM:



[lapabona

Ilapaoona — xpruBas BTOpOro
MOPSIJIKA, psIMasi TIEPECEKaeT ee
B JIByX_ToukaXx. [ Ipy aTom
Hapa6ona MOYKET 6I)ITI)
onpeiesieHa Kak:

-MHOecTBO Touek M(A,B,C,...)
TIJIOCKOCTH, PACCTOSHUE KQTOPHIX
0 onpeaeneHHon TOYKHU F ATOU

JI0CKOCTH ((hoKyca mapalosib)
PABHO PACCTOSIHUIQ, ﬁo
OIIPEACIIEHHOM TP HMOI/I 1-
TUPEKTPUCHI napa OJIBI;

-JINHUSI TIEPECEUCHUS MPSIMOTO
KPYroBOI0 KOHYCa MIOCKOCTBIO,
HE TIPOXOISIIIEN YEPE3 BEPIINHY
KOHycCa W MapajuiejibHasi KaKoW
1100 KacaTeJIbHOW MIOCKOCTH
3TOTO KOHYCQ;

-B MPSIMOYTOJILHOM CUCTEME
KOOpAMHAT Xy ¢ Ha4YajI0M B
BEpIIMHE Mapalobl U OChbIO Ox
HaIlpaBJICHHOM I1Q OCH MapadoJIbl
ypaBHEHHE JapadoJibl UMEET TaK
Ha3bIBaEMbI KAHOHUYECKUW BU/T

y2 = 2 px



[Mnepbona

. Tunepobona :

- MHOXXecTBO Touek M(A4,B,C,...) _
MJIOCKOCTH, PA3HOCTh (110 a0CONIOTHOM
BEJIMYMHE) PACCTOSTHUN KOTOPBIX /10
naByx onpeneiaeHHbix Touek F v K1 sroi
MJI0CKOCTHU ((POKYCOB THIIEPOOJIBI)
BEJIMYMHA ITOCTOSHHAS:

FM - FIM=2a<2c

Cepenuna 0 orpeska FF1 (pokycHoro
pacCTOSTHUS) Ha3bIBACTCS LIECHTPOM
TUTIEPOOJIHI;

- IMHUA TIepEeCceUeHUs MPSIMOTro KPyrOBOLO
KOHYCa IJIOCKOCTBIO, HE MPOXOASIICH
yepe3 BepUIMHY KOHyca 1
nepecekaroniasi 00e ero moyIoCTy;

- B IPSIMOYTOJILHOM CHUCTEME KQOpAUHAT 0xy
C Ha4yaJloM B IIEHTpPE ruIepooJibl, Ha OCH
0x xoTOpOH JeKaT (POKYChI TUIIEPOOITBI
ypaBHEHHE TUNEpPOO0Ibl UMEET TaKk
Ha3bIBAEMbII KAHOHUUECKUN BU]T

> >
2 2 2

x2 +y2 —1. b"=c"—a

“feaub Q]‘II/IHBI TIOJTyOCEH THITepOOJTBI.




IUNC

. dnaunc

- MHOX€CTBO TOueK M(X)y) IIIOCKOCTH,
cymMma pacctostHut MF1 v MF2

KOTODBIX JIO ABYX ONPEACIEHHBIX TOUEK

F1 w F2 (poxyCoB arinuiica) mocTossHHA

MFI+MF2=2a.

Cepenuna 0 orpeska F1F2 (dhokycHOro
PACCTOSTHUST) Ha3bIBACTCS LICHTPOM
ILTUIICA;

- IMHUSA NIepEeCceUeHUs MPSIMOTo KPyroBOro
KOHYCA IJIOCKOCTBIO, HE MPOXOSIIEH
4yepe3 BEPIIMHY KOHYCa U
nepeceKaronie Bee fIipaMOIMHeHbIe
oOpa3ylolye OTHOM MOJIOCTH ATOTO
KOHYCa;

- B IPSIMOYTOJIbHOW CHCTEME KOOpauHaT Oxy
C HayaJIoM B IIEHTpE, 3JUIHIICa, Ha ocH 0X
KOTOPOU JIieKaT (POKYCHI dIIUIICA
ypaBHEHUE DIITUIICA UMEET CIEAYIOIIHI

BU/:
x2 y2

s +=>=1
a b

r7e a u b - JIMHBI O0NBITON U MaIoi
nojryoced amunca. [Ipu a=b goxycer
u F2 coBmaaaroT v yKa3aHHOE
YPaBHEHUE ONPEACISAET OKPYHCHOCHIb,,
KOTOpasi pacCMaTPUBAETCA KAK YaCTHBIN
CIIy4au AJUIIICA.




KpuBble KOHNYECKNX CeYEeHUM

Bce, pacCMOTpEHHBIE TIOCKUE
KPUBBIE JINHUU MOXXHO
MOJYYNUTh KaK JINHUU
MEePECEYECHUS TOBEPXHOCTH
IPSIMOTO KPYTOBOT'O KOHYCa C
INIOCKOCTSAMU, Pa3JIMYHO
PACITOJIOKECHHBIMU MO
OTHOIICHHIO K OCH KOHYCA.
[ToaTOMYy 3TN KpUBBIE
HA3bIBAIOT KPUBHIMU
KOHUYeCKUXxX ceueHuil.

TpaHClLIEH/IEHTHBIE KPUBBIC B
OTJIMYHE OT aNreOpanyecKkux
MOT'YT UMETh O€CKOHEYHOE
KOJIMYECTBO TOUECK
[EPECECUCHUSA C TIPSIMOM, TOUEK
nepernda, BEpIIUH U T.I.




CuHycouda

Cunycoupa - rpabuk QyHKIUHA
y=sin X, HETIPEPbIBHAS] KPUBAs
JVHUA ¢ epuogoM 1T=2n.

Hapsiny ¢ atum y
TPAHCUEHJAECHTHBIX KPUBBIX MOTYT
OBITh XapaKTEPHBIE TOUKH,
KOTOPBIX HE CYIIECTBYET Y
anreOpanveCcKux KPUBBIX: TOUKU
MpPEKpaIleHUs], YIIIOBbIE TOUYKHU
(TOYKHM HU37I0MA),
ACHUMITTOTUYECKHE TOUYKHU.
[Ipocrenmmmu mpuMepaMmu
TPAHCUEHAECHTHBIX KPUBBIX
ciy>kat rpaduku QyHKIUMN
JorapuMUUYECKOM,
[IOKa3aTeIbHOU
TPUTOHOMETPUUECKOM, a TAKXKE
BCE CIIUPAJH, IUKJIOUIbI U T.I.
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PaccmMoTpmM HECKObKO MPpMMEpPOB rpaduyeckon KpUBOU JNHUN:
dAnnnc

o DJIJIMIIC TIPEJICTABISET COOOM
3aMKHYTYIO TJIOCKYIO KPUBYIO BTOPOTO
nopsifika. OHa XapakTepU3yeTcs TEM,
YTO CyMMa PacCTOSIHHUH OT JIt000M ee
TOYKH J0 JIByX TOYEK (POKYCOB €CTh
BEJIMYMHA MOCTOSTHHAS, paBHAs OOJIbIIICH
ocu syurica. [IocTpouTs 35uric
MOXXHO HECKOJIBKMMHU CITOCOOaMH.
Hanpumep, MOKHO MOCTPOUTH IILTATIC
1o ero 6oaeioir AB u manoi CD ocsam
(puc. 37, a). Ha ocsx sniurca Kak Ha
JIMaMETPax CTPOAT JIBE OKPYKHOCTH,
KOTOPBI€ MOKHO PA3JEIUTh paANyCaMu
Ha HECKOJIBKO yacTen. Uepes Touku
JeJIeHUs OOJBIIION OKPYKHOCTH
MPOBOASAT MPSIMBIE, TTapAJIICIIbHBIE
MaJIOW OCH AJUIMIICA, a YEPE3 TOUKH
JETICHUSI MAJIOW OKPY>KHOCTH — MPSIMbIE,
napasuiesibHbIe OOJIBIITON OCH AIUIHTICA.
Touku nepeceyeHus 3TUX NPSIMbIX U
SIBJISIFOTCS] TOUKAMU AJUTUIICA.




[Tpnembl nocTpoeHmna napabonbl u
rmnep6obi:

"\N



Llnknonaa n cMHycomnaa:
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JBOJIbBEHTA OKPY>XHOCTMU:

L X1l




BbiBOAbI

Kaxxplii U3 MpeIIo;KEHHBIX CIIOCOO0B UMEET CBOU
IPEUMYIIECTBA U HEAOCTATKH, IOATOMY BBIOOp criocoda
MMOCTPOCHUSA KPUBBIX JJUHUN 3aBUCUT OT KOHKPETHOM
[MOCTaBJICHHOU 3aJIauH.

H3ydeHue KpUuBBIX BTOPOTO MOPSJIKA JAJI0 TOJTYOK
Pa3BUTHIO TECOPHUH AIT€OPaANUYECKUX U MEXaHUYECKUX
KPHUBBIX: JIEMHUCKATBI, KOHXOWIbI, IIUKJIOUJIBI,
SMUIUKIIOUIBI, TUIIOIMKIONUIbI, KAPJIMOUIBI U T.]I.
N3ydeHne 3TUX KPUBBIX, X CBOMCTB MOTYT BBUJINTHCS B
MHTEPECHBIC YYCHUYECKUE UCCIIEA0BATEILCKUE PAOOTHI.
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