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Практические работы высылаю на эл. Почту каждому. Их мне присылать.
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(puc. 61). Yucay g COOTBETCTBYET TOYKA TPETheil YeTBepTH, B KOTO-

poit x < 0 m y < 0; manee, By TOUKU M3 BHITIOJIHAETCSA HEPaBEHCTBO
ly| < |x| (cm. puc. 61), snauur,

J3 1

2= 32, ay|= 1.

Takum oOpas3om,

5] =205 -1

2’ 2
A Tteneps momnpoOyiTe HAHTH AEeKapTOBbI KOOPAMHATHI TOUKN
om
M, 3 /> TIPOBelsl aHAJOTMYHbIE PACCYKIeHHUA. Mgl ke IOKa IpHBe-

IeM TabJHIy, C HIOMOMILI0O KOTOPOM Bbl CMOXKeTe IIPOBEPHUTH IIPABUJIb-
HOCTH CBOEr'o BbIBOJA:
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IIpumep 1. HatitTn KoopaAMHATHI TOYEK YHCJIOBOM OKPYKHOCTH:

a) P,($58);  6) P,(-31E);  5) P4bm); 1) Py(-18).
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PemeHue. Bo Bcex ueThIpex CIy4asdx BOCIOJb3yeMCH yTBEpK-
IeHueM, IOJIYUeHHBIM B HpeAblAylieM maparpade: uucjam ¢t H
t + 2nk (k € Z) cooTBeTCTBYET OJHA M Ta XK€ TOYKA YHUCJIOBOM OKPYK-
HOCTH.

a)ii—’t =(10+%)-7t=107t+ %’5 =§4’£ + 2r - 5.
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4 o
CJIBI[OBaTeJIbHO, YHUCJIy % COOTBETCTBYET Ta K€ TOYKa YHCJIOBOH

DKPYIKHOCTH, YTO U UYHUCIY 5 (puc. 50). [aa Touku %’1 nMeeM:

—ﬂ, = ‘[— . 3HaAUuT,

X = 2




image12.png
7
5) - 31% =—(12+%) m=-12n - 3 =—3 + 2n-(-6).

a

37n
CrefoBaTebHO, YUCIY —~—5 COOTBETCTBYET Ta JKe TOYKa UUCJIO-
. T T
oil OKPYXXHOCTH, 4YTO M IHCIY — 3. A uucay —'3 COOTBETCTBYET Ha

yHCJIOBOH OKPYXHOCTH Ta K€ TOYKAa, UTO M UHMCJIY — . Takum obpa-

30M,

p.(-335) - (3 -5).

B) 45T = 44n + ® = n + 2n . 22. 3HauuT, Ynucay 457 cooTBeTCT-
ByeT Ta K€ TOYKA YHCJOBOM OKPYXXHOCTH, UTO M YMCIYy T, 3TO TOYKA
C(-1; 0). Hrax,

P3(45m) = Py(—1; 0).

r) —18n = 0 + 2n - (—9). CaexoBarenbuo, uncay —18mn coorsercrt-
BYEeT Ta K€ TOYKA YUCJOBOH OKPYKHOCTH, UTO M yuciay 0, 3TO TOUKa
A(1; 0). Urak,

P4(—187t) = P4(1; O). |

IIpumep 2. HailTu Ha YMCJIOBOH OKPYIKHOCTH TOYKH C OpPAM-

" 1
HaTON Y = E M 3aIIucaTh, KaKUM 4YucJiaM [ OHU COOTBETCTBYVIOT.

Pemenue. Ilpamas y = % repeceKaeT YMCJIOBYIO OKPYXXHOCTb

B Toukax M u P (puc. 62). Touka M cooTBEeTCTBYeT YNCIY % , & 3HAYUT,

1 1000My 4YMCJay BHIA % + 2rk.

Y
Touxa P cooTBeTcTBYET 4MCIy 5—(? , 15 ~
/ AN y=_1__
4 3HAYUT, M JIOO00OMY UMCAY BHAA P/ N
l + 2nk. B pesysbTaTe NOJIYYMIIM, c ! d A
RaR 4acTO roBOPAT B TAKUX CJIyda- 0 2

X, O6e cepuu 3HaveHuil:

n 51t \ /

= + 21k, 2 4+ onk. \ /

0O n O "~ /
meem:t=g+21tk, t="g t D

Tk Lez PUC. 62
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IIpumep 3. Haiitu Ha uwncio-
BOM OKPYXHOCTH TOYKHM C abcIuc-

V2

COl X = 5 M 3anMcaThb, KaKuM

qucjgaM ¢t OHU COOTBETCTBYVIOT.

V2

Pemenue. Ilpamaa x = — 5

1epecexaeT YMCJIOBYIO OKPYKHOCTh B
Toukax M u P (puc. 63) Touxka M

COOTBETCTBYeT 4nciay -~ (puc. 50),
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a 3HAYUT, U JIOOOMY 4YHMCJIy BHOa

374"" + 27nk; Touka P COOTBeTCTBYET YMCJY %, a 3HAYUT, U JIOOOMY

YuCJy BUAA %‘ + 2nk.

Omeem:t=377t + 27k, tz%’t + 21k, k € Z.

3amevanue. B npumepe 3 MOXXHO OBLLIO paccyXAaTh HEMHOTO IIO-

IpyroMy: ToukKa P COOTBETCTByeT UMCJY —374”, a 3HAUYMT, U JIOOOMY

YUCJy BUAA — %’t + 2nk. B pesayJbTaTe ImOJy4alOTCs JABe CEpUH 3Ha4de-

374” + 2nk (oass Touku M) u t = — 3n 2nk (naa rouku P). Uem

HUN: t = 4

3TO JIy4Ille TI0 CPABHEHUIO C 3aNlMChio oTBeTa K npuMmepy 3?2 Tem, uto obe

CepyHU 3HAYEHUN MOXKHO OXBATHTH OAHOU 3aIHUCHIO: { = i%’t + 2rnk.

IIpumep 4. HaiiTu Ha 4YMCIOBOHlI OKDPYXHOCTH TOYKH C OpIAH-

HaToun y > % M 3anMcaTh, KaKMM 4YucjiaM { OHU CCOTBETCTBYIOT.

Pemenue. Ilpamasa y = % ImepeceKaeT YMCJIOBYIO OKPYXHOCTb

B Toukax M u P (cM. puc. 62). HepaBeHCTBY Yy > % COOTBETCTBYIOT
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pouK¥ OTKpPbITOX nyru MP, T. e. xyru 6e3 koHuoB M u P. [lyra MP —
570 AyTa C HA4yajoM B TOuKe M u KOHLOM B Touke P mpu ABuKeHUM
10 OKDYKHOCTH IPOTMB 4YacoBO#l CTpeiku. I'slaBHbIe UMeHa ToueK M

T 594
y P COOTBETCTBEHHO r3 | 6 - 3HaUYUT, aHAJIUTHYECKAA 3alHCh AYrH

MP umeeT BUR

%+2nk<t<56—n + 2nk.
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IMIpumep 5. HalitTu Ha YKUCIOBOM OKPYYKHOCTH TOYKM C OPAUHA-

Toit Y < % M 3amnMcaTh, KaKUM YHCJaM ¢ OHM COOTBETCTBYIOT.

Pemenue. Ilpamasa y = % IepeceKaeT 4YMCJIOBYIO OKPYKHOCTH

B Toukax M u P (cm. puc. 62). HepaBeHCTBY Yy < % COOTBETCTBYIOT
TOYKH OTKpbITON nyru PM. [Ilyra PM — 3TO Ayra ¢ Ha4ajioM B TOYKe P
I KOHIIOM B TOUKe M mpM ABMKEHUM II0 OKPYKHOCTH IIPOTHB Yaco-
BOi cTpeaku. 's1aBHEIe MMeHa ToueKk P u M B 3TOM cJjiydae COOTBET-

(k1 T
CTBEHHO — &~ M & . 3HAUYUT, aHAJIHUTHYECKada 3anuch ayru PM umeer

BH]

—%"+2nk<t<%+2nk. n

Ilpumep 6. HaliTu Ha 4YHCIOBOH OKPYXXHOCTHM TOYKH ¢ abc-
quccon x > —g U 3alucaTh, KaKUM 4YucjgaM ¢t OHU COOTBETCTBYIOT.

V2

Pemenue. IIpamas x = - 5

IiepeceKaeT 4YMCJIOBYIO OKPYKHOCTh

B Toukax M u P (cm. puc. 63). Hepasencrey x > —-‘/2—_2- COOTBeT-

c
TBYIOT Touku ayru PM. [lyra PM — aTo Ayra ¢ HadyaloM B TOuKe P
n o
KOHUOM B Touke M npM ABMKEHUM IIO OKPYYKHOCTY IIPOTHB YaCOBOIL
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crpeaku. I'1aBHele nMeHa ToyeKk P u M B 3TOM cjiyuyae COOTBETCTBEHHO

—3—475 U 3—415 . SHAUUT, aHAJIUTHYecKad 3anuchk xyru PM umeer Bupg

—37"+2nk<t<%"+2nk. n

IIpumep 7. HalilTu Ha YHCIOBOA OKPY’KHOCTH TOUYKH C abc-

V2

muccon x < —-5 ¥ 3amucarh, KaKUM 4uCIaM t{ OHU COOTBETCTBYIOT.

V2

Pemenne. Ilpamasa x = — 5

IiepecexKaeT 4YMCJIOBYIO OKPDYXXHOCTDH

J2

B Toukax M u P (cMm. puc. 63). HepaBeHCcTBY X < — 5

COOTBETCTBYIOT

TOYKM OTKPBITON ayru MP. I'naBHbIe nMeHa ToueK M u P B 3TOM CJIy-

qyae COOTBETCTBEHHO % n %. 3H&‘IHT, aHAJINTN4YeCKasa 3alIluCh OyIru

MP umeetr BUJI

37"+2nk<t<%’£+2nk, ke Z.
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§ 12. Yucnosas OKpY)XHOCMb
HA KOOpOUHAMHOU nnockocmu

PacIioJIoKM YMCJIOBYIO OKPYKHOCTD B I€KAaPTOBOM IIPAMOYTOJHLHOMN
cucteMe KoopauHat xOy (puc. 60): meHTD OKPY’KHOCTH COBMECTUM
c HA4YaJIOM KOOpAMHAT, ee paguyC IIPHMeM 3a MacHITaOHbIN OTPE30K.
HauaigbHasg TOYKa A YHCJIOBOM OKPYsKHOCTH — 3TO Touka (1; 0), mpu
srom B = B(0; 1), C = C(-1; 0), D = D(0; —1).

Nnsa moboyt Touku M(x; y) YUCIOBOI OKPYKHOCTH BBIIOJIHAIOTCA
HepaBeHCTBA:

-1<x<1;-1<y<1.

HeTpy/ZHO COCTaBUTh YPaBHEHHE YHCJIOBOM OKPYKHOCTH, IIOCKOJIb-
Ky ee IeHTPOM CJYYKHUT HauaJlo KOODAMHAT, a paguyc paseH 1. Ypas-
HeHMe YHMCJIOBOH OKPYXHOCTH HMEET BHU/J

x2+y?=1.
Ham Ba)XKHO HAyYHUTHCS OTBICKMBATh KOOPAUHATHI TOUYEK YMCJIOBOM

OKPY’KHOCTH, IIPEKIe BCEro Tex, KOTOphble IIPEACTaBJIE€HBI Ha EePBOM
u BTopoM Makerax (pmc. 50 u 51). HauHem ¢ Touek IepBoro Makera:

T 3% 5m n

A R R

Yucay ;7;- cooTBeTCTBYyeT Touka M, Ha pucyHke 60. Onyctum us
Ttouku M,; nepneHauKyaap M,P #va npamyio OA m pacCMOTpHM Tpe-
yroapbHUK OM,P. Tak xak gyra AM, cocraBiseTr MOJOBUHY AyTru AB,
TO COOTBETCTBYIOIINYN Ayre AM, 1eHTpaJIbHBII YTOJ OKPYKHOCTH pPaBeH
45°, 1. e. LZPOM, = 45°. 3uaunr, OM,P — paBHOOeApPEHHBLIIA NPAMO-
YTOJILHBIN TpPeyTroJibHUK; ero Karetbl OP u M,P paBHBI, T. €. Y TOUKH M,
abcucca u opaumHara paBHbl. KpoMe TOro, KoopAuHATHI TOUKH M, (x; )

YAOBJIETBOPAIOT YPABHEHHNIO OKPYIK- 77 ¥

Hoct x° + y? = 1. 3HaunT, YTOOBI B

HafiTH KOOPAMHATHI TOUKK My, HY®- | | M. ] SN M
HO peuInTh CUCTEMY YPaBHEHMIl Z-‘ \1

) \

x2 + y2 =1 C 45° 4‘
Ipu yciaoBuu, uro x > 0, y > 0. Pe- % P x
leHnemM aABJIdgeTcA Iapa 4YuceJ
2, 2) NC P4
2° o |
TaK,
M (E) - (ﬂ _2) D
‘4 2° 27/ PUC. 60
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IIpoananuampyeM MoJydeHHOEe paBeHCTBO. UTo o3HauaeT 3alHCh

M 1( )‘7 OHa o3HauaeT, 4TO TOuKa M,; YHCJIOBOI OKPYIKHOCTH COOT-

2. 2

BETCTBYET YHCIIY 4 A uto o3Hauaer 3anuch M 1( ; )‘7 Ona o3Ha-

yaeT, 4TO TO4YKa M, mMeeT COOTBETCTBYIOHINE KOOPANHATHI B IIPAMO-
yrojpHou cucreMe KoopauHat xOy. U B manpHeieMm OyzeMm mpupep-
JKUBaThcA MOJOOHOro crocoba 3anucu: eciau Oyaer Hanmucano M(t), To
3TO 3HAYHUT, YTO TOUYKA M 4HNCI0BOM OKPYXKHOCTH COOTBETCTBYET UMC-
gy t; ecau HanucaHo M(x; y), TO 9TO 3HAYUT, YTO YHUCJIA X U Y ABJIAIOTCS
COOTBEeTCTBEeHHO abcruccoii n opamHatroy Touku M. Takum obOpasom,
(x; y) — meKapTOBbI KOOPAUHATHI TOUKN M, a t — «KpUBOJIMHENHAA»
KoopJANHaTa TOYKu M Ha YHCJIOBOM OKPYIKHOCTH.
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3N o
PaccmoTpuM TOUKY Mz( 4) — cepeguHy BTOpOH derBepTHu. Pac-
cy)kgasi, KaKk M BbIIlIe, MMOJYUYUM AJIS MOAYJISI aOCIHMCChI 1 MOAYJISI Op-

OUHATHI 3TOM TOUYKH Te »Ke 3HAUeHHUdd: ‘[— ‘[—

. Ho Bo BTOpOIT uer-
Bepta x < 0, a y > 0, 3Hauwur,

55 < o )

ST

s rouku M, (T) — CepeAuHbI TPeThe YeTBEepTH — II0JYyYaeM:

4

51\ _ J2. 2
M"( )"Ma( 2’ 2)'
Hasa rouku M, (%’t) — CepeAVHbI YeTBEPTOM UeTBEPTU — HNMeeM:
) — ar (¥2. _ﬁ)
M4(4) ‘M“(T’ 2 )

OdopMuM NmoJiyueHHBIE pe3yJbTaThl B BUAE TAOJIUIIBI:

Touka T | = 3n 5n 3n in
OKPYKHOCTH 0 4 2 4 R 4 2 4 2m
J2 J2 J2 J2
N& -N& | _ _Na 0 AT 1
x e 2 1 2 2
J2 J2 J2 J2
X2 N& -Xa -1 —Xa 0
y 013 |1 2 0 2 2
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Tenepb HalijeM KOOPAHUHAThI TO-
yeK, M300pa’kKeHHBbIX Ha BTOPOM

makxere (puc. 51). s Touxkun M, (%)
oIyCTHUM IepHeHAuUKyaap M,P

ga npamyio OA u pacCMOTPUM IIpPA-
MOYTOJBHBIN TpeyroJpHux OM,P
(puc. 61). I'mmorenysoit aToro Tpe-
yroJIbHUKA sBJIfAeTCS 0Tpe3ok OM,;,
npuueM OM, = 1. ¥ron M,0P pa-
gen 30°, mockoabKy ayra AM, co-
craBJjadeTr Tpets nyru AB. 3BecTHO,
yTO KaTeT IPAMOYTOJbHOTO Tpe-

YA

|

/ /1 \M,_
/ )%
(L 300 ||| 4
\ 0 Pl x
M, )4
v
D
Puc. 61

yroJIbHUKA, JeXXaluy npoTus yria 30°, paBeH MOJOBHHE MUIOTEHY3H]

3paunt, M,P = %, T€M CaMBIM HaljJleHa OpAMHATa TOYKU M. y = =

(8 mepBoii yeTBepTH y > 0).

1
2

Ab6cuuccy Touku M, Haljgem ¢ nomoinbio Teopemsbl IIndaropa:

x? = OP* = OM? - MyP* = 1* - (1)

2
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Ilomyyaem: x = % (B mepBo#t uerBept x > 0).
Virax, M, (Z) =M1(ﬁ- 1)

BoapsmeM Toukry M, (%) . Tpeyroabank M,0OK paBeH TpeyroJibHH-

Ky M,OP (puc. 61), moaromy
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Te ke cample abcoaioTHBIEe 3HAUCHUA (% " —‘/zj) OyAyT UMeTh KO-

OPAMHATEI TOUEK 337‘!, %’E, 7—ét, 4_3n, %’L, 1% (cM. BTOpOIT Maker). ITo uep-

T&XYy HeTpyIHO OIIpefeINTh, KaKas KOOPAMHATA paBHA IO MOZYJIIO YHC-

1
TV 3, a kakag — uHcIy i2_3- Bosemem nnsi mpumepa TOuKy M; (161!)




