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[Hukiaouna
OnHUM M3 JPEeBHEHINHMX CIOCOOOB 00pa30oBaHUS KPHUBBIX
SABJISICTCS KMHEMAaTHYECKHUM CIOCO0, MpH KOTOPOM KpHBasl MOJYy4acTCs
KaK TPACKTOPHS JBV>KCHHUS TOUKH.
KpuBasg, KOTOpPyrO ONHKCHIBACT TOYKA, 3aKpEIJIEHHAs Ha
OKPYXHOCTH, KATAIIECHUCA MO IPSAMOM, HA3BIBACTCS IIMKJIOWI0U, YTO B
IIEPEBOJIE C TPEYECKOIO SI3bIKA O3HAYACT prr006pa3Haﬂ

[{ukmonmy, HampuMep, OIMUCHIBACT
TOYKa, 3aKpeIi€éHHas Ha 0004¢ Kolieca
BEJIOCUIIENA, KaTSAIIErocs II0 POBHOU
I0pOTe.

[lepBbiM, KTO  cTalm  U3y4Yarb
ukaouy, ob1 anumeo Nammneit (1564—
1642). On xe npuayman 1 e€ Ha3BaHHUE.




IlocTpoeHure nUKIOuAbI

OKpYyXHOCTh MPOKaTWIACh MO OTpe3Ky AB, cmemaB mnoyHbIN
obopot. Touku, A, ..., Ag nensar orpe3ok AB na 8 paBHbix uactei. [ne
OyZleT HaXOOUTCA OTMEUEHHAas Touyka A, KOIja OKPY>KHOCTb, KaTsIascs
o MPsIMOW, TOCTUTHET TOUKU: a) A, 0) A, B) A 1) A n) Ag e) Ag;
%) A;? (s yka3zaHHS TOJOXKECHHUS TOYKH HCIIONIB3YHTE HAIpaBICHUS:
BOCTOK, 3amaJl, CeBep, FOT U T.1I.)

A=C 4, A, A; A A; Ay Ay A& B

OTBeT: a) ceBep; 0) 3amaj;B) BOCTOK; I') IOro-3amaj; JI) CeBepo-3amal;

€) CEBEPO-BOCTOK; 7K) FOr0O-BOCTOK.



CoequHsie IUIaBHOM KPUBOM IOCTPOCHHBIC
TOYKH, ITOJTYYHUM LIMKIIOU]TY.




YIipaxxHeHUe
Ha krnertwaror Oymare omIoxuTE OTpe30K AB
BenuunHOoM 24 xnetku. HapucyiTe OKpy>KHOCTD
pagunyca 4 kiaetku. IIpoBeauTe MOOCTpPOECHHE
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Caiit «MaremMarnyeckue dTIIbDy. WWW.etudes.ru
Kyna nmoneTut kaMeHb, OTOPBABIINMCS OT KOJ€Ca MOTOIMKJIA?




CBomcTtBO 1

Jlensnas ropa. B 1696 rogy W.bepHynnn mocraBui 3agady
O HAxXOXXJCHWW KPHBOM HAWCKOPEWIIEro CIyCKa, WJIM, WHA4€ TOBOPS,
3a7a4y O TOM, KakoBa JIOJDKHA ObITh (hopMa JISASHOM TOpKU (puC. a),
YTOOBI, CKaThIBAsACh MO HEM, COBEPIINTh MyTh M3 HAYaJIbHOW TOYKHU A
B KOHEUHYIO TOYKY B 3a Kparvaiiinee BpeMs. VCKoMyro KpUBYO
Ha3Baju "OpaxuCTOXPOHOM", T.€. KPUBOM KpaTyauIero BpEMEHH.

Cpenu  MaremMarukoB, pEHIABIIMX 3Ty 3aaady, ObUIM:
I'. JIentonuu, 1. HerotoH, I. Jlonutane u S. bepaymim. OHu gokazanm,
YTO HCKOMOU KPHBOU sBISETCS epeBEPHYTas MuKionaa (puc. 0).
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CBOUCTBO 2

Yacel ¢ MasTHuKOM. YHacel ¢ OOBIYHBIM MAasTHUKOM HE MOTYT
UATHA TOYHO, MTOCKOJIBKY MEPUOJ KOJIEOAHWN MasTHUKA 3aBUCUT OT €TI0
amraTyabl. Tommanackuii yaensii Xpuctuad [roiirenc (1629-1695)
3a7]aJICSI BOIIPOCOM, I10 KaKOM KPWBOM JOJKEH JABUTaThbCs IIAPUK HA
HUTKE MAasATHUKA, 4YTOOBl NEPUOJ €ro KOJIeOAHWK HE 3aBUCENl OT
aMIUIMTynbl. MICKOMOW KpUBOM OKa3ajach MNEPEBEPHYTAS IUKIOWUIA
(puc. 1, 2). 3a 3T0 CBOMCTBO MUKJIOWIY HA3BIBAIOT TAKXKE ''TayTOXpoHa"
— KpHBas paBHbIX BpeMmEH. Ecim, Hampumep, B popMe IEPEBEPHYTOM
ITUKJION]IBI U3TOTOBUTH k€100 (puc. 1) m mycTUTh Mo HEMY IIApHK, TO
NEPUOJT ABWKCHUS IIApHUKA II0J] ACHCTBUEM CHJIBI TSHXKECTH HE OYIeT
3aBUCETh OT HAYAJIBHOTO €TI0 MOJIOKEHHUS U OT aMILIUTYIBI.
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YIIpaxKHEHUE
IMeeT nM IUKIOWJA. a) OCH CHMMCTPHH,
0) EHTP CUMMETpHH’

OtBeT: a) ga; 0) HeT.



JlaboparopHas padota 1

1 mpoBeaeHus 1a00paTopHOM padOThl MOTPEOyeTCsl MOJ0CKa
IPSAMOYTOJILHOM (hOPMBI HIUPUHOW MPUMEPHO 3 CM U JUIMHOW MPUMEPHO
15-20 cm, BbIpe3aHHas W3 IUIOTHOTO KAapTOHA, M KPyr pajauyca 2 cM,
BBIPE3aHHBI W3 TIUJIOTHOTO KapTOHA, Ha Kparw KOTOPOro BBIPE3aH
HEOOJIbIIION YTrOJI0K, B KOTOPBIM MOKHO MOCTaBUTh OCTPUE KapaHjiallia.

[IpukierBaeM IOJOCKY K JIUCTYy OymMarv. YCTaHaBIMBAEeM KpPyr
TaK, YTOOBI BRIPE3aHHBIM YIOJIOK HAXOAWJICS Ha Kparo MoJiocku. Karum
KPpyr MO Kpar MOJOCKA U OTMEYAEM KapaHIAIlOM ITOJIOKEHHUS
BBIPE3AHHOTO yroJyika. CoenHsA INIAaBHOU KPUBOW OTMEUEHHBIE TOUYKH,
MOJIYYAEM [IUKIIOUTY.



JlabopaTopHas padoTa 2

Jlng  monmydeHMs — LOMKIOHWABI  MOXHO  BOCIOJIB30BaThCs
nporpammoii GeoGebra. E€ pabodee 0KHO IMOKa3aHO Ha PUCYHKE.
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1. B mnaHean wuHCTpyMeHTOB BbiOepeM «llom3yHok». B
OTKPBIBIIEMCSI OKHE 33J1aIUM U3MEHEHMS MOJI3YHKa, Hampumep, oT -1 1o

10.

7 GeoGebra Classic 5 — O *
®aiin Mpaeka Bug HacTpolkn MHCTpyMeHTel OkHo Cnpaeka BoWTu...
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2. B crpoxke «BBom» mHabGepém:. O=(a,1) m Haxmém “Enter”.
Habepém: A=(a,0) m mHaxmém “Enter”. Iloaydum COOTBETCTBYIOIIHE
TOYKH.
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daiin MpaBka Bug Hactpoikn WMHcTpymeHTbl OkHo CnpaBka BounTun...
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3. C nomomplo HHCTpyMEeHTa «OKpPYKHOCTh IIO0 ILIEHTPY H
pagnycy» MOCTPOUM OKPYKHOCTH C IleHTpoM O u paaumycom 1.

7 GeoGebra Classic 5 — O *
$ain Mpaeka Bug HacTporkun MHcTpymeHTbl OkHo CnpaBka BoWTu...
b lMaxenb obwekTos | b Mong OKpyXHOCTL MO LEHTPY U paauycy X
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4, C nomompro HHCTpyMeHTa <«IIOBOPOT BOKpPYr TOYKH»
noBepHEM TOuKy A BOkpyr Toukn O Ha yroia a pajuad IO 4acOBOH

CTpEIIKE.
¥ GeoGebra Classic 5 — O >
$aiin MNpaeka Bug HacTpoiki MHcTpymeHTbl OkHo CnpaBka BOWTH...
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5. C noMo1po HHCTpYMeHTa «OTpe3ok» coeauHuM Touku O u A’
OTpe3KOM. IIpaBoli KHOIKOM «MBIIIN» KIMKHEM MO TOYke A’ M BhIOEpEM
CTpOUKy «OCTaBIATh clieay. YOepEéM NUIIHUE 0003HAYCHUS U M3MEHHUM

HBeT. U7 GeoGebra Classic 5 - O ot
$aiin MNpaeka Bug HacTpoiiku WMHcTpymeHTbl OkKHo CnpaBka BoiTu. ..
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6. IIpaBoil KHOIIKOM «MBIIINY» KJIMKHEM 110 IOJ3YHKY, U BIOEpEM
CTPOUYKY «aHHUMHpPOBaThby». OKPY:KHOCTh IIOKaTHTCS IO OCH aOcuLucc,
a 3aKperyIéHHas Ha HEW ToYKa OyIeT ONMCHIBATh IIMKIOWTY.
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$aiin MNpaeka Bug HacTpoikn MHCcTpymeHTel OkHo CnpaBka BoWTH...
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Y JIMHEHHA TUKJIOUIa
KpuBas, KOTOpYHO ONHUCBHIBAET TOYKA, 3aKpEIUIEHHAs Ha

MPOJIOJLKEHUM  paauyca OKPYXKHOCTH, KATALIEUCS 10  MPSAMOWU,

HA3bIBACTCS Y/IJIMHEHHOUW 1IUKIIOUIOU.
Ha monydeHHOM paHee pPUCYHKE LUKIOUIbI OTMETHTE TOUKY,

3aKPEIUIEHHYI0 Ha MPOJO/LDKEHUM paauyca. OTMeThTe MOJIOKEHUS ATOU
TOYKM, KOIJIAa KATSIIAsICd OKPYXKHOCTh JOCTUTHET TOYKHU. a) B; 0) Ay;
B) A); 1) A 1) A e) Ay x) Ac; 3) A,. CoenuHnTE MONyYEHHBIE TOUKU
IJIABHOM KPUBOU.
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YKOpOUYCHHAs IUKIOMU A

KpuBasi, KOTOpYIO OIMUCHIBAET TOYKA, 3aKPEIUICHHAs HA Paguyce
BHYTPHU OKPYXHOCTH, KaTALIEHUCA [0 MPAMOU, HA3BIBACTCA YKOPOUECHHOU
LUKJIOUIOU.

Ha moiydeHHOM paHee PHUCYHKE IMKIOHJbl OTMETBTE TOUKY,
3aKPEIUIEHHYI0 Ha paguyce OKPYKHOCTH. OTMETHTE IMOJIOKEHUS ATOM
TOYKM, KOIJIAa KaTSIIasICid OKPYXKHOCTh JOCTUTHET TOYKHU: a) B; 0) Ay;
B) A,; 1) Ag 1) A e) Ag x) A 3) A, CoennHnTe NONYYEHHBIE TOYKU
IJIABHOW KPUBOU.




JlabopaTopHas padboTa

Jli1s1 mosydeHust YIJIMHEHHON U YKOPOUYEHHOU IUKJIOUIbI MOXHO
BOCIIOJIL30BaThC IUKIOUAOM, monaydeHHoM B mporpammoini GeoGebra.
JI1g 5TOro HYXHO C€O3/arb €mE OAWH MOJ3YHOK, H3MEHSIIOIIUKCA,
Hanpumep, oT -1 go 1. M3MeHuTh TOUKy A, KJIMKHYB IO HEM IIPABOU
KHOIIKOM «MBbIIIN». B OTKpbIBIIEMcS OKHE BbiOparh «CBoicTBa». B
pasnene «OCHOBHBIC» B KaueCTBE KOOpAWHAT TOYkH A HamwmcaTh (a,0) u
Haxkath “Enter”. Ha pucynke nokazan cirydaii b = -0,5.

¢ GeoGebra Classic 5 — 0

| @ann Npaska Bua Hactpoikn UHCTpymeHTsl OxkHo Cnpaska Bonru..
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Eciu B kauecTBe 3HaueHUs b B3aTh, Harpumep, 0,5, To moaydnm
YKOPOUEHHYIO ITUKJIOUIY.

£'F GeoGebra Classic § — O >
dain Mpaeka Bug HacTpolku MHcTpyMeHTel OkHo CnpaBka BoWTu...
A ¢ | a=2 2 S
» MaHenb o6bekToB | b MonoTHO X
® b=05 5 a=197 b=05
.a=1.9? E@ ||||||||||||| @IIII
® 0=(1.97,1) y
A =(1.97,0.5)

® A'=(1.51,1.19)
® =05 3
® c:(x-1.97)7+(y

5 q

1

10 1 2 3 4 5 6 7 8

a

Beoa:




Y1paxHeHue
Ha knerwaron Oymare oTinoxuTe OTpe3ok AB
BeIMuMHOM 24 kieTkd. Hapucyihte «npaBUIBHBIN
TPEYTOJIbHUK CO CTOPOHOM, paBHOM 8 KJIETOK.
OTMETBTE TOYKY B  BEPIIMHE  TPEYIOJIbHUKA.
Hapucynre TpaekTopyro ABUXEHUA 3TOM TOUKH, KOTa
TPEYTrOJbHUK KAaTUTCH 10 MPSIMOMU.

—_—




JlaboparopHas padota 1

1 mpoBeaeHus 1a00paTopHOM padOThl MOTPEOyeTCsl MOJ0CKa
IPSAMOYTOJILHOM (hOPMBI HIUPUHOW MPUMEPHO 3 CM U JUIMHOW MPUMEPHO
15-20 cMm, BbIpe3aHHas W3 IUIOTHOTO KapTOHA, W MPAaBUWIbHBIN
TPEYIOJIbHUK CO CTOPOHOM NMPUMEPHO 4 CM, BBIPE3aHHBIM W3 IUIOTHOIO
KapTOHA, Ha OJTHOM yIJIy KOTOPOTO BBIPE3aH HEOOIBIIION YTOIOK.

[IpuknenBaeM MOJOCKY K JUCTy OyMmard. YcTaHaBlIHBacM
TPEYTrOJbHUK Ha Kparw II0JIOCKH. [loBopaunBaeM TpEyrojbHUK U
OTMEYAaeM KapaHHAIIOM IIOJIOKEHHSI BBIpE3aHHOTO yronka. CoenuHss
Iyramd OKPYKHOCTEH OTMEUEHHBIC TOYKM, I10Jy4aeM HMCKOMYIO
TPACKTOPHIO.



JlabopaTopHas padoTa 2

Jiiss monyyenus

nporpammoit GeoGebra.

TPACKTOPHUHU

MO’KHO

BOCITIOJIB30BaTbCsA

e TpeyronsHuk.gghb

$aiin MNpaeka Bug HacTtpoikn WHcTpymeHTel OkHo Cnpaeka

BoiTu. ..
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® E=(0.13,0.7)
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Y1paxHeHue
Ha knerwaron Oymare oTinoxuTe OTpe3ok AB
BenuunHOM 24 xietku. Hapucyiite kBagpar co
CTOPOHOM, paBHOM 60 KJeToK. OTMETbTE TOYKY B
BepIIMHE  KBajapara.  Hapucyiite  TpaeKTOpHIO
ABWKCHHUSI 3TOM TOYKH, KOTJa KBagpar KaTHUTCS IO
IIPSMOM.




JlabopaTopHas padoTa

JI1a mpoBeneHuss 1a00paTroOpHOM PpadOThI MOTPEOYETCs IMOJIOCKA
IPSAMOYTOJILHOM (hOPMBI HIUPUHOW MPUMEPHO 3 CM U JUIMHOW MPUMEPHO
15-20 cMm, BeIpe3aHHas U3 IUIOTHOIO KapTOHA, U KBaJpaT CO CTOPOHOMU
4 cMm, BBIPE3aHHBIM M3 IUIOTHOIO KapTOHA, HAa OJHOM YINIy KOTOPOIO
BBIPE3aH HEOOJIBIIION YTOJIOK.

[IpuknenBaeM MOJOCKY K JUCTy OyMmard. YcTaHaBlIHBacM
KBaJpaT Ha Kpaw IoJocku. [loBopaumBaeMm KBaJpar M OTMEYAEM
KapaHJaIlIoOM IIOJIOKEHUS BbIPE3aHHOro yroaka. CoeauHsss IyraMu
OKPYKHOCTEW OTMEUECHHBIEC TOUKH, ITOJTy4aeM UCKOMYIO TPACKTOPHIO.
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JlabopaTopHas padoTa 2

ITOJTy4EeHUS
nporpammoit GeoGebra.

TPACKTOPHHU MO’KHO BOCITIOJIB30BaTbCsA

e Keagpat.ggh

$aiin Mpaeka Bug HacTpoikun MHcTpyMeHThl OKHO CnpaBka Bontu...

2

A~ P ONON L f N2 ) —

P MaHenb obbekToR X

P MonoTHO

<

A=(0,0)
B=(20)

f=2
MHOIOYronbHUK1
a=60°

C,=(40

A, =(6,0)
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Ynopaxuenue 4
Ha knerdyaroii Oymare oTioxxkute oTpe3ok AB BeanumHoi 24
KJIeTKd. Hapucynre «IpaBWIbHBIN» IMIECTUYTOJBHUK CO
CTOPOHOM, paBHOM 4 KJIe€TKH. OTMETBTE TOYKY B BEPIIMHE
IIECTUYTOJIbHUKA. HapucyrWTe TpaeKTOpUIO ABMKEHUS HSTOU
TOYKH, KOTA [IECTUYTOJbHUK KAaTUTCS MO MPAMOHM.




JlabopaTopHas padoTa

JI1a mpoBeneHuss 1a00paTroOpHOM PpadOThI MOTPEOYETCs IMOJIOCKA
IPSAMOYTOJILHOM (hOPMBI HIUPUHOW MPUMEPHO 3 CM U JUIMHOW MPUMEPHO
15-20 cMm, BbIpe3aHHas W3 IUIOTHOTO KapTOHA, W MPAaBUWIbHBIN
IIECTUYTOJIbHUK CO CTOPOHOM 2 CM, BBIPE3aHHBIN W3 IJIOTHOTO KapTOHA,
Ha OJHOM YIIIy KOTOPOTO BhIPE3aH HEOOMBIIION YrOJIOK.

[IpuknenBaeM MOJOCKY K JUCTy OyMmard. YcTaHaBlIHBacM
IIECTUYTOJILHUK Ha Kparo IMoJIOCKU. [loBopaunBaeM MmeCTUYTOJILHUK U
OTMEYAaeM KapaHHAIIOM IIOJIOKEHHSI BBIpE3aHHOTO yronka. CoenuHss
Iyramd OKPYKHOCTEH OTMEUEHHBIC TOYKM, I10Jy4aeM HMCKOMYIO
TPACKTOPHIO.
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JlabopaTopHas padoTa 2

TPACKTOPUM  MOXKHO

ITOJTy4EeHUS
nporpammoit GeoGebra.

BOCITIOJIB30BaTbCsA

77 WectuyroneHnk.ggh

$ainn Mpaeka Bug HacTporkn WMHCTpymeHTbl OkHO CnpaBka

N (I Pz B2 N o) [+ 4 N BT Y

b MaHenb obbekTor

X

<

® A=(0,0)

B=(20)
f=2
MHoroyroneHuk1 = 10.3!

® a=77

C.=(40)
A, =(6,0)
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Kapauounga
Tpaektopust OBUKEHUSA TOYKH, 3aKPEILUIEHHOW HAa OKPYKHOCTH,
KaTAIIENUCA C BHEIIHEW CTOPOHBI IO APYrOM OKPYKHOCTH TOTO XK€
pagnuyca, Ha3bIBACTCs KapIMOUIOMN.

J1a wn300pakeHust KapAuOHbl
pa3geauM OKPY)KHOCTh Ha 8
PaBHBIX YacTed TOYKaMHu A, ...,
A,. Beracaure, 1AE€  OyHeT
HAXOJIUTHCA OTMEUYEHHAs TOYKa
A, Korna Karsamnrasics Opr)KHOCTBC4
NOCTUTHET TOYKU: a) A,; 0) A,;
B) Ag; 1) Ay ) Ag; e) Ag; x) A,

OtgerT: a) 3anaja;, 0) BOCTOK;

B) BOCTOK; T') IOT; JI) CEBEP;

€) Ior; ) ceBep.



CoenuHss IJIAaBHOKW KPUBOM IOCTPOCHHBIE TOYKH,
TIOJIYYUM KapJIUOKLY.




YIipaxHeHue
Ha kimeryarom Oymare HApUCYWTE JBE€ OKPYKHOCTH
paanyca 4 kinetku. Pazaenure ogHy OKpPYKHOCTh Ha 8 paBHBIX
yacteil. OTMeThTE TOUKY Ha JApyroil okpykHocTH. IIpoBeaute
MOCTPOCHUE KapIUOHUIbI.




YIipaxxHeHUe
MmeeT m kKapiMonaa: a) OCH CAMMETPHUH; 0) LIEHTP
CUMMETPUN?

OtBeT: a) ga; O) HET.



JlaboparopHas padota 1

J114 ipoBeieHrs JIabopaTopHOM pabOTEI MOTPEOYIOTCS ABA Kpyra
OJIMHAKOBBIX PAJNYCOB MPUMEPHO 1O 3 CM, BBIPE3aHHBIE W3 ILIOTHOTO
KapTOHA, Ha KParo OJHOIO M3 KOTOPHIX BBIPE3aH HEOOJBIIION YTOIOK.

[IpukinenBaeM  LEIbI  KPYT
K JUCTy OyMmaru. YCTaHaBJIMBaeM Kpyr
C BBIPE3aHHBIM YIOJIKOM TaK, YTOOBI
yTOOBl BBIPE3aHHBIM YIOJOK KacaJycs
3aKpEIUIEHHOTO  Kpyra. Karum  Kpyr
C BbIPE3aHHBIM YTOJIKOM
[0 3aKpPEIUIEHHOMY KpPYry U OTMEYaeM
KapaHJaloM [OJOXKEHUS BBIPE3aHHOTO
yrojika. CoenuHsIs OTMEUEHHBIE TOYKHU
IUIABHOKM KPUBOM, II0JIy4aeM HCKOMYIO
TPACKTOPUIO.




JlabopaTopHas padota 2

JUIs  TOJIydeHHUsT KapAWMOMIBI MOXKHO  BOCIOJB30BAaThCS  MPOTIPaMMOM
GeoGebra. [lmsa storo B crpoke «Bpom» Habepém: O = (0,0) u mHaxmém “Enter”. C
TIOMOIIbI0 HHCTpYyMeHTa «OKPYKHOCTD 110 IIEHTPY M PaIAyCy» CO3IaIUM OKPYKHOCTH
c uentpom O u paauycom 1.

B crpoke «BBom» nHabepém: A = (2,0) u mHaxmém “Enter”. C momormbro
nHCTpyMeHTa «OKPYKHOCTH 110 IICHTPY U PaguyCy» CO3AaduM OKPYKHOCTb C IICHTPOM
A u pagnycom 1.

B crpoke «BBom» HabepéMm: B = (1,0) u Haxkmém “Enter”.
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Co3maguM TOJ3YHOK o, u3MeHstomuiics or 0° go 360°. C
MOMOIIILID  HWHCTpyMEeHTA «IIoBOPOT BOKPYr TOUKH» ITOBEPHEM
OKPY>KHOCTbH C IIEHTpOoM A BOKpyr Todku O Ha yroa o MpOTHUB 4aCOBOM
cTtpesiku. To ke camoe caenaem ¢ toukamu A u B. TloBepuém Ttouky B’
BOKpPYI TOYKM A’ Ha yrojl O IPOTHUB YacOBOW CTpenku. CoenuHuM
OTPE3KOM MOIy4YeHHBIE TOUKU A’ n B’.
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Yoepém nuinHue (Gurypel, u3MeHuM LBeT. KiaukHeM IpaBoi
KHOIIKOM «MBIIIN» M0 Touke B”, u BeiOEpeM cTpoky «OCTaBIIATh CICI.
KinukHeM mpaBoil KHONKOM «MBIIIK» MO IMOJ3YHKY U BBIOEPEM CTPOKY
«AHuMupoBaThb». B pe3ynbTare OKpYXKXHOCTh OyJI€T KaTUTbCA IIO
OKPY’KHOCTH, a 3aKpeIJIEHHAs TOYKa OyIET ONUCHIBATh KapAUOUY.
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Y 1JIMHEHHAS Kapauouaa

Tpaektopuss IBUKXEHUS TOYKH, 3aKPEIUVIEHHOW HA MPOAOJLKCHUU
paguyca OKPYKHOCTH, KaTALIEUCd MO APYroM OKPYKHOCTHU TOIO XK€

paanyca, Ha3bIBACTCS YVIUIMHEHHOW KapIUOUJI0M.
Ilyctb  TOYKa 3akpemineHa Ha  MNPOAODKEHUM — paauyca

OKPYXKHOCTH, HAXOAIIECHCS B MOJOKEHUH A. OTMETHTE NOJI0KEHUE 3TON
TOYKHU, KOTZA KaTAIIAsACs OKPYKHOCTb NOCTUTHET TOYKHU: a) A, 0) A,;
B) Ag; 1) A ) Ag; e) Ag; k) A,. CoetHUTE NOITyYEHHBIE TOYKHU TUIABHOU
KPHUBOM.




YKOpOUYCHHAsA Kapauouaa

TpaekTtopusa MOBUKEHUSA TOYKH, 3aKPEIUIEHHOW Ha pajauyce
BHYTPU OKPYXXHOCTH, KATALIEHUCA MO JPYrol OKPYKHOCTU TOTO K€
paanyca, Ha3bIBACTC YKOPOUEHHOU KapIMOUJI0M.

[IycTh TOYKa 3aKpeNICHA HA PAINYCE OKPYKHOCTH, HAXOAAIIECHCS
B nonoxkeHuu A. OTMeThTE ITOJO0KEHHE ATOM TOYKH, KOTJa KaTsmiascs
OKPY>KHOCTb OCTUTHET TOUKH: a) A,; 0) A,; B) Ag 1) A 1) Ag; e) Ac;
k) A,. CoelMHNTE MOJIy4YEHHbIE TOUKU TIABHOW KPUBOM.




JlabopaTopHas padoTa

Jliist  ToJiydeHuss YIJIMHEHHOW W YKOPOUYEHHOM KapIUOUIbI
MOKHO BOCIIOJIb30BAThCS PAHEE MOJYUYEHHOM KapAUOAOU B MpPOrpamme
GeoGebra. [ns aToro co3maaum emnié oguH MOJI3YHOK 8, M3MCHSIOITUHICS,
HanpuMmep, oT 1 mo 3. M3meHuM koopauHaTel TOYKHM B, mocTaBuB
(Ja-1],0). B caygae 1 < a < 2 momyyuM YymIHHEHHYIO KapIUOHITY.
B cinydae 2 < a < 3 moy4uM YKOPOYEHHYIO KapJAUOHWIy.
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YIipaxxHeHUe

Ha «ierwaroi OymMare HapuCyHMTE€ JBa  «IIPABUWJIbHBIX»
TPEYrojibHUKA C 00111e CTOpOHOH 8 KileTOK. OTMETHTE TOUKY B BEPIIIHMHE
OQHOTO M3 HUX. Hapucyure TpacKTOpHUIO ABHUKEHUS TOYKHU, KOTJA OAWH
TPEYTrOJIbHUK KAaTUTCH 10 JPYTrOMY.




JlaboparopHas padota 1

J1s mnpoBedeHUs J1a0OpaTOpHOM PpadOTHI IIOTPEOyeTCs JBa
MPaBUJIBHBIX TPEYTOJIBHUKA CO CTOPOHOW MPUMEPHO 4 CM, BBIPE3AHHBIE
M3 IJIOTHOTO KapTOHa, HA OJHOM YIJIy KOTOPOTO BBIpE€3aH HEOOJIbIIOH
YTOJIOK.

[IpukiienBaemM 1E€ABIM TPEYIrOJbHUK K
IUCTy OyMaru. YCTaHaBIMBAaeM TPEYTrOJbHUK
C BBIPE3aHHBIM YIOJIKOM TakK, 4YTOOBI CTOPOHA
C BBIPE3aHHBIM YIOJIKOM TPEYIOJIbHUKA Kacajach
CTOPOHBI 3aKPEIIEHHOTO TPEYTrOJIbHUKA.
[ToBopaunBacM TPEYIrOJbHUK C BBIPE3AHHBIM
YTOJIKOM BOKPYT 3aKPEIUIEHHOTO TPEYrOJIbHUKA U
OTMEUAEM KapaHJIAIIOM MOJ0KEHUS BBIPE3AHHOTO
yroika. CoemuHAs  AyramMd  OKPYKHOCTEH
OTMEUEHHBIE  TOYKH, TMOJIYy4aeM  HCKOMYIO
TPACKTOPHUIO.




JlabopaTopHas padoTa 2
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YIipaxxHeHUe

Hapucyiite TpacKTOpUIO JBUXKEHUS BEPIIIMHBI KBAIpaTa, KarAIerocs
C BHEIIIHEW CTOPOHBI I10 APYrOMY KBaJIpary.




JlaboparopHas padota 1

J1s mnpoBedeHUs J1a0OpaTOpHOM PpadOTHI IIOTPEOyeTCs JBa
KBaJpara CO CTOPOHOHW NPUMEPHO 4 CM, BBIPE3aHHBIE M3 ILIOTHOTO
KapTOHA, HA OJHOM YTy KOTOPOTO BhIPE3aH HEOOJBIIION YTOJIOK.

[IpukyienBaeM 1ENbIM KBAJIPAT K JIUCTY
Oymarwu. YcTanaBiuBaeM KBaJIpar
C BBIPE3aHHBIM YIOJIKOM TaK, YTOOBI CTOPOHA C
BBIPE3aHHBIM  YIOJIKOM KacajlaCb CTOPOHBI
3aKperuiEHHOro  KkBajapara.  lloBopaunBaem
KBaApar C BBIPE3aHHBIM YIOJIKOM BOKPYT
3aKpEIUIEHHOIO  KBaJpara M OTMEYaem
KapaH1allioM IT0JIOKEHUS BBIPE3aHHOTO YIOJIKA.
CoenuHsiss QyraMu OKPY>KHOCTEM OTMEYEHHBIE
TOYKH, ITOJIYyYaEM UCKOMYIO TPACKTOPHUIO.
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nporpammoit GeoGebra.

JlabopaTopHas padoTa 2
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¥ Ksagpat_2.ggb O X
daiin MNpaeka Bug HacTpoikn WHcTpyMeHTel OkHo Cnpaeka BoWTu...
A o & | a=2 ) c
k- b 7 /,, "er b.-y @___., @,_-, &-.‘J x.“ +.__-, '$’=.'J l:!
» Manenb obvektos X| | b MonoTHo X
® A=(20) L
B=(2,0)
@ =2
@ MHOroyronbHUK1 = K
® a=60° :
C, = (4,0) ;
A, =(2,4) i )
@ MHOroyronbHUK2 = 3

MHOroYronbHUK3 Hi

MHOFOYronNbLHUKS Hi

A,=(-2,0)

MHOIOYTroNbHUKG Hi
® E=(3.73,3)

F He onpeneneHo

H He onpeaeneHo

£ >

Beoga:




YIipaxxHeHUe

Hapucyiite TpacKTOpHUIO ABUKEHUS BEPLINHBI «IIPABUIIEHOTOY
IECTUYTOJIbHUKA, KAaTANIETOCA C BHELIHEN CTOPOHBI 110 APYTOMY
«IIPABUJIIBHOMY» IIECTUYTOJIbHUKY.

l N



JlaboparopHas padota 1

J1s mnpoBedeHUs J1a0OpaTOpHOM PpadOTHI IIOTPEOyeTCs JBa
NpPaBWIBHBIX IIECTUYIOJbHUKA CO CTOPOHOM TIPUMEPHO 2 CM,
BBIPE3aHHBIC M3 INIOTHOIO KapTOHA, HA OJHOM YINIy KOTOPOT'O BBIPE3aH
HEOOJIBIIION YTOJIOK.

[IpukiienBaemM MEJbIA MIECTUYTOJIbHUK
K JTUCTY Oymaru. YcranaBpnuBaeM
INECTUYTOJIbHUK C BBIPE3aHHBIM YTOJIKOM TakK,
4TOOBl CTOPOHA C BBIPE3aHHBIM  YI'OJIKOM
KacaJiacb CTOPOHBI 3aKpEMIEHHOTO
IIECTUYTOJIbHUKA. [ToBopaunBaem
IIECTUYTOJIBHUK C  BBIPE3AHHBIM  YIOJIKOM
BOKPYI' 3aKpPEIUIEHHOTO IIECTUYTOJbHUKA U
OTMEYaeM KapaHJaiom MTOJIOKECHUS
BBIpE3aHHOrO  yroika. CoenuHssa Jayramu
OKPYKHOCTEM OTMEUYCHHBIE TOYKH, MOJIy4YaeM
MCKOMYIO TPACKTOPHUIO.




JlabopaTopHas padoTa 2

Jliiss TosiydeHuss  TPAEKTOPUM  MOXKHO  BOCITIOJIL30BAaThCS
nporpammoit GeoGebra.
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AcTpounaa
TpaexkTopusa NBUKEHUS TOYKH, 3aKPEILUIEHHOM HA OKPYXKHOCTH,
KaTsAIICHCS BHYTPH JIPYrod OKPY:KHOCTH B 4 pasza OOJIBIIEIO pajauyca,

Ha3bIBAETCA ACTPOUJIOMN.
Jlns M300paxeHUA aCTpOUJIbI

pa3feluM OKPY:KHOCTh Ha 8 paBHBIX
yacTen TodykaMu A,, ..., A;,. OT™MersTe
MMOJIOKCHUE  3TOM  TOYKH,  KOrja
KaTsIIasicsl OKPY)KHOCTh  JIOCTUTHET

A_jTqun: a) A, 6) Ay B) A1) Ap 1) A
e) A, x) A, (Hdia ykasaHus
MOJOXKEHUSI ~ TOYKM  HCIIOJb3YUTE
HalpaBJICHUS: BOCTOK, 3alaji, CeBeEp,
IO, CEBEPO-BOCTOK, CEBEpO-3ama,
I0T0-BOCTOK, I0TO-3arai.
Bocnonbp3yurech TEM, 4YTO JUJIMHA
MAJICHBKOM OKPY)KHOCTH B 4 pasa
MEHBIIIE JTAHBI OOJIBIIIOM
OKPY>KHOCTH.)

Ay




YIpaxxHEHHUE
MmeeT m acTpouia: a) OCM CUMMETPHH;
0) LEHTP CUMMETPUU?

OtBert: a) 1a;



JlabopaTopHas padota 1

JIns  npoBeneHuss  1aboOpaTopHOM  pabOTBl  MOTpeOyeTcs
MPSAMOYTOJBHUK W3 IUIOTHONO KapTOHA C BBIPE3aHHBIM KPYIOM WU
MaJICHbKUU KPYT C BBIPE3aHHBIM YTOJIKOM, B KOTOPbI MOXKHO IMOCTaBUTh
OCTpHUE KapaHaallia.

KaruM mManeHbKUN KPyT MO KParo BBIPE3aHHOTO OOJIBIIOTO KpyTa,
U yIEP>KUBAEM KapaHJAlll B BEIPE3aHHOM YTIOJIKE. B pe3ynbrare mojiydyum
acCTpOHULY.



JLst

IpOrpaMMOun
KapIuOouaa.

JlaboparopHas padota 2

IMOJIYHCHHA

GeoGebra,
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Y1paxHEeHUA

1. I300pa3ute TpacKTOPHUIO ABMKCHHS TOYKH, 3aKPEIJIEHHON Ha
MPOJOJDKEHUN paauyca OKPYKHOCTH, KaTAIEUCs BHYTPU APYyrou
OKPYKHOCTH B 4 pa3a Oosblero paaunyca. OHa Ha3bIBaCTCA YIJIMHEHHOM
aCTPOUJION.




2. HapucyiiTe TpaeKTOpui0 ABHKEHMS BEPIIMHBI KBaJpara
CO CTOpOHOM 1, KaTgmerocss ¢ BHYTPEHHEW CTOPOHBI II0 JPYromMy
KBaJIpary cO CTOPOHOM 4.




3. M300pa3ute TPaeKTOPHIO NBMIKCHUS TOYKH, 3aKPEIJIEHHONW Ha
OKPY)KHOCTH, KaTAIlIeHcs BHYTPU JpPYyrol OKPYXKHOCTH B 3 pasa
Oosbiero paguyca. OHa Ha3biBaeTcsa Kpusou [ltelinepa.




4, N300pa3nute TPaeKTOPUIO ABHKECHHUS TOYKH, 3aKPEIUIEHHOM Ha
MPOJOJDKEHUU pPaaUyca OKPYKHOCTH, KaTIIIEUCA BHYTPU JIPYyrou
OKPYKHOCTH B 3 pa3a Oobliiero paauyca. OHa Ha3bIBa€TCs YIJIMHEHHOM
kpuBou LlTenHepa.




5. Hapucyite TpackTOpUIO IBWKCHUS TOYKH, 3aKPEIUIEHHOH
Ha OKPYXHOCTH, KaTALIEUCd C BHEIIHEW CTOPOHBI MO JPYyrou
OKPY>KHOCTH, €CJIM OTHOIIIEHUE PaguycoB paBHO 1:2.



6. M300pa3ute TpaeKTOPUIO ABMKCHHUS TOYKH, 3aKPEILIEHHON Ha
OKPY>KHOCTH, KaTsIIEHCs MO APYrod OKPYKHOCTH, B 3 pa3a OOJIbIIEro
paguyca. (Bocmonp3yHTech T€M, YTO JJWHA MAaJICHBKOM OKPYKHOCTH
B 3 pa3a MEHBIIIC JJIMHBI OOJIBIIION OKPYKHOCTH.)




/. M300pa3uTe TPACKTOPHUIO JBMIKCHHUS TOYKH, 3aKPEIUIEHHON
Ha OKPY)XHOCTH, KaTAIIECHCA 110 APYrol OKPYKHOCTH, B 2,5 pa3za
Oospiiero paguyca. (Bocmons3yuTech TeM, 4YTO JJIMHA MAJICHBKOM
OKPYKHOCTH B 2,5 paza MEHBIIIE JJIUHBI OOJIBIION OKPYKHOCTH. )




8. Hapucyiite kpuByr0, KOTOPYIO  OIIMCBIBACT  TOYKAa,
3aKpEIUIEHHAsA Ha OKPY)KHOCTHU, KaTAILIEUCAd C BHEIIHEW CTOPOHBI
10 JIpyro OKpYXKHOCTH, B 1,5 pa3za Oobliiero paguyca.



9. HapucyiiTe TpaeKTOpHUIO IBUKEHUS TOYKH, 3aKPEIUIEHHOM Ha
OKPYKHOCTH, KaTAIIEHCA C BHEIIHEN CTOPOHBI 110 JAPYTOU OKPYKHOCTH,
€CJIM OTHOIIIEHUE paJnyCcoOB paBHO 2:1.




10. Hapucyiite  KpuBYyI0, KOTOPYK)  ONHKCBHIBA€T  TO4YKa,
3aKpEIUIEHHAA HAa OKPYXXHOCTH, KaTAIEUCS C BHYTPEHHEW CTOPOHBI
10 IPYrOoM OKPYKHOCTHU B 2,5 pa3a OO0IbIIIEro pajauyca.




11.  Jloxaxkute, 4YTO TpACKTOPHEH  ABWIKEHHUS  TOYKH,
3aKPEIUIEHHON HA OKPYKHOCTH, KaTAIEHUCA BHYTPU APYIrOU OKPYKHOCTHU
B JIBa pa3a OOJBIIETO paguyca, IBISICTCSI JUaMETP.

Pemenue: IlycTh Karsiiasicss OKPYKHOCTb IEpEeMECTHIaCh W3
Touku B B Touky D, P — e€ nentp. O060o3HaunM C TOUKY IHepecedeHus
nuametpa AB ¢ atoit okpyxxkHocThio. Torma yroia CPD B nBa pa3a Ooiibliie
yrna BOD. CraenoBarensHo, ayru BD u CD paBssl, T.e. C — Touka,
3aKpEIUIEHHAS HA KaTAIIENUCA OKPYKHOCTH.



12. 300pa3ute TpacKTOPHUIO IBMKEHMS TOUKH, 3aKPEIIEHHOMN Ha
OOJIBIIION  OKPY)KHOCTHM,  KaTsllelcss BHYTPEHHUM  00Opa3oM IO
OKPY>KHOCTH B JIBa Paza MEHBIIIETO pagnyca, N300paKEHHON HA PUCYHKE.




OTBeT.




13. JlokaxxuTe, 4YTO TpACKTOpUS U3 MpeaplAylield 3aaauu
ABJIIETCA KapAUOUIOU.




Pemienne.  IlpenmonoxkuM, dYTo  OOJbIIasgs  OKPY>KHOCTH
OBEpHYJIach BOKPYT HieHTpa O MajJeHbKOM OKPYKHOCTH Ha yroJ .

[lycTh D — LEHTP ;
MIOJYYEHHOU OOJBIION OKPYKHOCTH,
B — e€ Touka KacaHHusl ¢ MaJICHbKOU Q

OKPYKHOCTbhIO, C — TOUKa, B KOTOPYIO / |
nepennia Touka A(1, 0). Paccmorpum f 0

COUHUYHYI0 OKPYXHOCTB C LGHTpoM |  \ | A\Zj 4
Q, TIOTY4YEHHYIO IIOBOPOTOM | 5 ]

CAMHUYHON OKPYKHOCTH C LICHTPOM
P(2, 0) ma yronmn o /2. Torma B |
yeTbipéxyronbHuke OQCD cTopoHsI T
OQ u DC paBHBI 1 nTapaiieabHBL.

CrnenoBarebHO, A3TOT YETBHIPEXYTOJIBHUK — TapajijieiorpaMm.
3aaunt, cTtopoHsl OD m QC paBae, a yron OQC paeen o /2.
CnenoBarenbHO, Touka C NpUHAIICKUT KapaHOH/IE.



14. 300pa3ute TPAaCKTOPUIO ABMKCHMS TOUKH, 3aKPEIJIEHHON Ha
OOJIBIIIOM KBajpare, KaTsaleMcs BHYTPEHHHM 0O0pa3oM MO KBaJpary
B JIBa pa3a MEHBIIICH CTOPOHON, M300paXKEHHOMY Ha PHUCYHKE.




OTBeT.




12. N300pa3ute TpaeKTOpHIO ABMKEHHS TOUKH C, 3aKkpeni€éHHOM
Ha MPSAMOU, KaTALIEUCS 110 €IMHUYHON OKPY>KHOCTH.

Q




OTBerT.




13. Jlana npsimas C 1 Touka O Ha pacCTOSTHUM 2 OT TOM IPSIMOM.
Yepe3z Touky O mnpoBoadTcs mOpsiMble, IIepecEKaronde npsMyr0 C B
Toukax C. Ot Touek C Ha 3THUX OpAMBIX OTKJIaJabIBalOTCs oTpe3ku CA =

CB = 2. I300pa3ure KpuByr0, KOTOPYIO IIPU 3TOM OIIMCHIBAIOT TOYKU A 1
B. OHa Ha3bIBaeTCA KOHXOUIOM.

AC = BC

Do




OTBeT.

ST A0 =BC = 2




14. N300pa3ute KOHXOUAY AJs ciaydas, korga touka O
yaaneHa oT npsiMon C Ha pacctosiaue 2 u CA = CB = 4.




OTBeT.




15. Hana npsimass u touka O Ha
pacctossHuun OP = 2 oT »Toll mpsMOM.
Yepes Touky O mnpoBogaTrcs TIpsMBbIE,
nepecekaronye npssmyro ¢ B toukax C. Ot
ToueKk C Ha 3TUX OPSMBIX OTKJIAJbIBAKOTCS
orpesku CA = CB = CP. MzobOpazute
KPUBYIO, KOTOPYIO IIPU 3TOM OIKUCHIBAOT
Toukn A w B. Ogna Ha3bpBaercA
CTPO(OUIOM.




OTBeT.




16. Jlana mnpsamas u Touka O Ha
pacctosaun OQ = 4 or stor npsamoun. C
auamerpom OQ mnpoBeaeHa OKPYKHOCTb.
Yepez Touky O mpoBogsaTrcs mOpsIMbIE,
MEPECEKAIOIIMNE OKPYKHOCTh B TOukax B wu
npsamyto C B Toukax C. Ot touek O Ha 3TUX
npsMbIX OTKaaabiBaroTCs orpe3ku OA = BC.
N300pa3uTe KpHUBYIO, KOTOPYIO IIPH 3TOM
onuchiBaloT Toukd A m B. Ona HazbeiBaeTcA
LIMCCOUION.




OTBeT.




17. JlaHa OKpyXHOCTb paguycoMm 2 u Touka O, eH
npuHaiexkamas. Yepes Touky O mpoBOISTCS HpsSMBIE, TIEPECEKAIOIINE
OKpYKHOCTh B Toukax C. OT Todyek C Ha 3TUX NPSIMbBIX OTKJIaJAbIBAIOTCS
orpesku CA = CB = 1. N300pa3ure KpHUBYIO, KOTOPYIO IPH 3TOM
onuckiBatoT Toukd A 1 B. OHa Ha3biBaeTcs yauTkoi Ilackais.



Q



