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K paJuKaJbHOMY M3MEHEHHIO B COOTHOIIEHWHN COCTaBHBLIX YacTeil maTe-
MaTHUKH.
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K paJuKaJbHOMY M3MEHEHHIO B COOTHOIIEHWHN COCTaBHBLIX YacTeil maTe-
MaTHUKH.

Eciin reomerpus Oblia HanboJiee MPUOPUTETHLIM HalIPABJIEHUEM pa3-
BUTHUSI MaTeMaTUKN, TO I10CJIe BBEJICHUS IOHSITUsI KOOPJIUHAT TOUKHU Ha,
IEPBLII IIJIaH BBIXOJUT ajarebpa U pasgeabl MaTeMaTUKH, sl KOTO-
PBIX OCHOBHBIM SIBJISIETCS sI3bIK OYKBEHHBIX BBIPAXKEHUIl, I3BIK MCHUIC-
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Hble YpaBHEHUS U JIp.
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TOYKU Ha HpHMOI‘/’I7 Ha IIJIOCKOCTHU MJIN B IIPOCTPaHCTBE.
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Onpenesieane 1. CuctemMoilt KOOPAWMHAT Ha NAOCKOCTU HA3bEAEM-
ca pynryua IC, kaocdot nape wucen (u, v) cMaABAWAA 6 COOMBEMCMEUE
mouxy naockocmu. Ilpu smom napa wucen (u,v) Ha3vieaemces KOOPIu-
HaTaMu mouku KC(u,v) 6 cucmeme xoopdunam K.
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B HeKoTOpbIX NpuIoyKeHusix Tpedyercst, 4Todbl K ObLa B3aMMHO OJIHO-
3HAYHOI (DYHKIIMEH, HO MbI 9TOI'0 OrpaHUYEHUsT HAKJIabIBATh He OyJieM.
Takum 06pa3oM, B HEKOTOPBIX CHCTeMaxX KOOPMHAT (HAIpUMEp, B pac-
CMATPUBACMOI HIZKE TOJISIPHON cucTeMe KOOPJIMHAT) OJIHA U Ta ¥Ke
TOYKA MOYKET UMETh MHOT'O Pa3HbIX I1ap KOOP/IMHAT.
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MokHO cKazaTh n Tak: HPsIMOYTOJIbHASL JIEKAPTOBA CUCTEMa KOOPJIMHAT

KazKJI0M ITape JefCTBUTEIbHBIX TUCeT (T, ) CTABUT B COOTBETCTBUE TOUKY
o —

ILJIOCKOCTH ¢ pajimycoM-BekTopom OM =x 1 +y j, e 1 — opT ocn
Q)x, TO €CTb BEKTOp €JIMHUYHON JJUHBI, cOHAllpaBJIeHHbII ¢ ocbio Ox, 1
j —opt ocu Oy, TO €CTh BEKTOP €JIMHUIHON JIJIMHBI, COHAIIPABICHHbI
¢ ocwio Oy.



1.3. Ilongprasi cucrema KoopanHAT

Omnpenesienune 2. [Tycmbv na naockocmu 3ahurcuposana oco (Hasvieae-
MaA TIOJSIPHOM OCBIO ), Ha Komopot 3agurcuposana movka O (Hasovi-
6aeMaA TIOJFOCOM TIOJISPHOI CUCTEMbBI KOOPAWHAT ).

ITonsipHOIT cmcTEeMOT KOOPAMHAT HA3bIBAEMCA CUCTEMA KOOPIUHAM,
Kaorcdotl ynopadowennoti nape wucen (p, @), 2de p > 0, cmasawan 6 co-
omeemcmeue maxyro mouky M naockocmu, paduyc-eexmop O—]\j KOMO-
poti 06pasyem ¢ nNoAAPHOT 0CHI0 Y204 © (OMCUUMBIBACHIT NPOMUE 4aACO-
601 cmpeaku) u umeem oAUy |O_]\>4| = p.

p

Y

IOJIFpHAs OCh
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YToJ1 OTCUUTBIBACTCS, KK 00BIYHO, IPOTUB YaCOBOI CTPEJIKH.
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A

CBS3bIBAETCH IPAMOYTOJIbHAas JleKapToBa, CHU- M
cTeMa KOOPJIMHAT: ee Ha4aJI0 COBIAJIAET C MO0

. P
coM, ock O COBHIAJAET C IMOJAPHON OCbIO, OCh
Oy obpasyer ¢ ocbio Oz yroi % O 1p .

YT0J1 OTCUUTBIBACTCA, KaK 00BIYHO, IPOTUB YaCOBOI CTPEJIKH.



I.4. KaHoHn4yecKoe cOOTBETCTBHE MeEXK/Yy IOJIAPHOIA
CUCTEMOM KOOPAUHAT U IIPAMOYTIOJIbHON [AeKapTOBOM

CUCTEMON KOOpAUHAT
OOBIYHO C HOJISIPHOI CHCTEMOIT KOOPIMHAT

CBSI3BIBAETCH ITIPSIMOYTrobHas JeKapToBa, CHU-
cTeMa KOOpJMHAT: ee HadaJIo COBIAJAET C IOJIIO-
coM, ocb Ox coBIAJACT C IOJAPHOI OCbIO, OCb

T O

A

M

P
2

Oy obpasyer ¢ ocbio Oz yroi ok

YT0J1 OTCUUTBIBACTCA, KaK 00BIYHO, IPOTUB YaCOBOI CTPEJIKH.




I.4. KaHoHn4yecKoe cOOTBETCTBHE MeEXK/Yy IOJIAPHOIA
CUCTEMOM KOOPAUHAT U IIPAMOYTIOJIbHON [AeKapTOBOM

CUCTEMON KOOpAUHAT
[Tpu 9TOM, O9EBIJIHO, KOOPMHATHL (P, ) TOUKNI

A

M B mosnspHOil cucTeMe KOOPJAMHAT CBSI3aHBI C y M
JIEKAPTOBBIMU KOODJUHATAME (X, Y) 9TOi TOUKH p
COOTHOIIECHUSIMMU:

O_~¥




I.4. KaHoHn4yecKoe cOOTBETCTBHE MeEXK/Yy IOJIAPHOIA
CUCTEMOM KOOPAUHAT U IIPAMOYTIOJIbHON [AeKapTOBOM

CUCTEMON KOOpAUHAT
[Tpu 9TOM, O9EBIJIHO, KOOPMHATHL (P, ) TOUKNI

A

M B mosnspHOil cucTeMe KOOPJAMHAT CBSI3aHBI C y M
JIEKAPTOBBIMU KOODJUHATAME (X, Y) 9TOi TOUKH p
COOTHOIIECHUSIMMU:

O_~¥

{xpcosgp, - 7 Y
y:



I.4. KaHoHn4yecKoe cOOTBETCTBHE MeEXK/Yy IOJIAPHOIA
CUCTEMOM KOOPAUHAT U IIPAMOYTIOJIbHON [AeKapTOBOM

CUCTEMON KOOpAUHAT
[Tpu 9TOM, O9EBIJIHO, KOOPMHATHL (P, ) TOUKNI

M B mosnspHOil cucTeMe KOOPJAMHAT CBSI3aHBI C y M
JIEKAPTOBBIMU KOODJUHATAME (X, Y) 9TOi TOUKH p
COOTHOIIECHUSIMMU:

O_~¥

— — — —
{;:’_pcosgp, T=xi4+yj =pcospi +



I.4. KaHoHn4yecKoe cOOTBETCTBHE MeEXK/Yy IOJIAPHOIA
CUCTEMOM KOOPAUHAT U IIPAMOYTIOJIbHON [AeKapTOBOM

CUCTEMON KOOpAUHAT
[Tpu 9TOM, O9EBIJIHO, KOOPMHATHL (P, ) TOUKNI

M B mosnspHOil cucTeMe KOOPJAMHAT CBSI3aHBI C y M
JIEKAPTOBBIMU KOODJUHATAME (X, Y) 9TOi TOUKH p
COOTHOIIECHUSIMMU:

O_~¥

— — — —
{5255;85: T=xi4+yj =pcospi +



I.4. KaHoHn4yecKoe cOOTBETCTBHE MeEXK/Yy IOJIAPHOIA
CUCTEMOM KOOPAUHAT U IIPAMOYTIOJIbHON [AeKapTOBOM

CUCTEMON KOOpAUHAT
[Tpu 9TOM, O9EBIJIHO, KOOPMHATHL (P, ) TOUKNI

M B mosnspHOil cucTeMe KOOPJAMHAT CBSI3aHBI C y M
JIEKAPTOBBIMU KOODJUHATAME (X, Y) 9TOi TOUKH p
COOTHOIIECHUSIMMU:
O_~¥
—
— —

{525;055: ?:x_i>+y72pcosgoi + psing j .



I.4. KaHoHn4yecKoe cOOTBETCTBHE MeEXK/Yy IOJIAPHOIA
CUCTEMOM KOOPAUHAT U IIPAMOYTIOJIbHON [AeKapTOBOM

CUCTEMON KOOpAUHAT
[Tpu 9TOM, O9EBIJIHO, KOOPMHATHL (P, ) TOUKNI

M B mosnspHOil cucTeMe KOOPJAMHAT CBSI3aHBI C y M
JIEKAPTOBBIMU KOODJUHATAME (X, Y) 9TOi TOUKH p
COOTHOIIIEHUSIMU:
O _~¢
—
T = pCos N - = — N
{ PEOS® P — i +yj =pcospi +psinpj. (1)
y = psinp,

KpOMe TyOFO7 O9€Hb BazKHBIMU ABJIAIOTCA COOTHOIIEHUA O = 4/ 1'2 + y2,
tgp =5 (upn z #0).



I11. KpuBble BTOpOro nopsijaka
Mgl paccMOTpUM 3JIJIMIIC, TAIIEPOO0Iy U mapaboJry.



I1.1. Daautc

Omnpeneaenue 3. [lycmv a,c — 0684 NOAOHCUMEALHBLT YUCAG, NPUYEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om kaotcdotl us xomopux do goxycos pasna 2a  (cm.puc. 2 u puc.9).



I1.1. Daautc

Omnpeneaenue 3. [lycmv a,c — 0684 NOAOHCUMEALHBLT YUCAG, NPUYEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om kaotcdotl us xomopux do goxycos pasna 2a  (cm.puc. 2 u puc.9).

Harmomuum, 94To MHOXKECTBO TOYEK IILJIOCKOCTH, 00J1a IaloIuX HEKOTO-
pPbIM cBoiicTBOM ¢ HA3bLIBAIOT FeOMETPUYECKHNM MECTOM TOYeK CO
cBoiictBOM .



I1.1. Daautc

Omnpeneaenue 3. [lycmv a,c — 0684 NOAOHCUMEALHBLT YUCAG, NPUYEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om kaotcdotl us xomopux do goxycos pasna 2a  (cm.puc. 2 u puc.9).

OueBnIHO, YTO OKPYKHOCTHL pajinyca R sIBjIseTcs JacTHBIM CJIyda-
eM JIINICA: 9TO SJUIAIIC, OTBEYAIONINI 3HAYECHUAM ITapaMeTpoB a = R,
c=0.



I1.1. Daautc

Omnpeneaenue 3. [lycmv a,c — 0684 NOAOHCUMEALHBLT YUCAG, NPUYEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om kaotcdotl us xomopux do goxycos pasna 2a  (cm.puc. 2 u puc.9).

[Tpubnm:kenno HaprcoBaTh SJIUIIC MOYKHO C TIOMOIIBIO JOBOJIBLHO PO~
CTOI'0 IIPUCIIOCOOIEHNSI: BOTKHEM B JIUCT OyMaru jiBe OyJ1aBKK Ha PacCTo-
SIHUM 2C U NPUBsIZKEM K HUM HUTKY JJIMHOI 2a. Ternepb oTTsiHEM HUTKY
ocTpueM KapaHjalila, i IPOBeJAeM JIMHUIO, YAep KIuBas HUTKY HATSIHYTOI.
[Tpu sTOM Kapangall TpoYepTUT YacTh JYTU SJIINIICA.



I1.1. Daautc

Omnpeneaenue 3. [lycmv a,c — 0684 NOAOHCUMEALHBLT YUCAG, NPUYEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om kaotcdotl us xomopux do goxycos pasna 2a  (cm.puc. 2 u puc.9).

YpaBHeHNE JIINIICA B IPAMOYTOJIBHOI J1eKapTOBOIi cucTeMe KO-
opauHaT. DBrniBoj ypaBHeHus J11000i KpUBOII HaJI0, pa3yMeeTcs, Haul-
HATDL C BBEJIEHHUS CUCTEMBI KoopAuHaT. B JaHHOM ciydae Mbl BBEJIEM IIPsi-
MOYTOJIbHYIO JIEKAPTOBY CHUCTEMY KOOPJMHAT CJEYIONINM 00pa3oM: ee
IEeHTp IIOMeCTUM Iocpejnne Mexkjy doxkycamu Fy u Fy, ocb Ox Oyuer
IIPOXOJINTDH Uepes3 3T (POKYChI, CM.PHUC. 2.



M(z;y)
b ] d
1 / - 7"1 \ 1
NoLa
F 1 F: 2,
—~
Puc. 2.
1 — nupekTpucsl smmnca, x = £
2 2
2 — DJUINIIC, % + %—2 =1

Fi(—¢;0), F5(c; 0) — doxycnl simnrica;
r — (GOKYCHOE pacCTOSHIUE;
d — paccrogiaue ot M 110 UPEKTPUCHL.



I1.1. Daautc

Omnpenesierne 3. [[ycmv a,c — 064 NOAOHCUMEALHDIL YUCAG, NPUHEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om Kxaxcdoti u3 xomopux do hoxycos pasra 2a.

MTak, MBI XOTUM TOJIYIUTH ypaBHeHUe KpuBoii. [Ipumennm crpa-
TETrnI0 COCTaBJIEHUS yPaBHEHMIA.



I1.1. Daautc

Omnpenesierne 3. [[ycmv a,c — 064 NOAOHCUMEALHDIL YUCAG, NPUHEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om Kxaxcdoti u3 xomopux do hoxycos pasra 2a.

[IpuMeHNM cTpaTeruio COCTaBJICHUS YPABHEHMIA.
Ymo nado Hatimu?



I1.1. Daautc

Omnpenesierne 3. [[ycmv a,c — 064 NOAOHCUMEALHDIL YUCAG, NPUHEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om Kxaxcdoti u3 xomopux do hoxycos pasra 2a.

[IpuMeHNM cTpaTeruio COCTaBJICHUS YPABHEHMIA.
UYmo nado natimu? YpaBHeHnue JTNHIN,



I1.1. Daautc

Omnpenesierne 3. [[ycmv a,c — 064 NOAOHCUMEALHDIL YUCAG, NPUHEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om Kxaxcdoti u3 xomopux do hoxycos pasra 2a.

[IpuMeHrM CTpATErui0 COCTABJIEHUS yYPaBHEHMIA.
UYmo nado natimu? YpaBHeHnue JTNHIN,
B xaxom sude npedcmasum omeem?



I1.1. Daautc

Omnpenesierne 3. [[ycmv a,c — 064 NOAOHCUMEALHDIL YUCAG, NPUHEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om Kxaxcdoti u3 xomopux do hoxycos pasra 2a.

[IpuMeHNM cTpaTeruio COCTaBJICHUS YPABHEHMIA.
UYmo nado natimu? YpaBHeHnue JTNHIN,
B xaxom eude npedcmasum omeem? YpaBHeHNE JTUHUU — 3TO



I1.1. Daautc

Omnpenesierne 3. [[ycmv a,c — 064 NOAOHCUMEALHDIL YUCAG, NPUHEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om Kxaxcdoti u3 xomopux do hoxycos pasra 2a.

[IpuMeHNM cTpaTeruio COCTaBJICHUS YPABHEHMIA.

UYmo nado natimu? YpaBHeHnue JTNHIN,

B xaxom eude npedcmasum omeem? YpaBHeHNE JTUHUU — 3TO
ymaeepatcdenue o KoopouHamaxr ee npou3soabHOT MOUKU.



I1.1. Daautc

Omnpenesierne 3. [[ycmv a,c — 064 NOAOHCUMEALHDIL YUCAG, NPUHEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om Kxaxcdoti u3 xomopux do hoxycos pasra 2a.

[IpuMeHNM cTpaTeruio COCTaBJICHUS YPABHEHMIA.

UYmo nado natimu? YpaBHeHnue JTNHIN,

B xaxom eude npedcmasum omeem? YpaBHeHNE JTUHUU — 3TO
ymaeepatcdenue o KoopouHamaxr ee npou3soabHOT MOUKU.

Bsedem nepemenmuie.



I1.1. Daautc

Omnpenesierne 3. [[ycmv a,c — 064 NOAOHCUMEALHDIL YUCAG, NPUHEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om Kxaxcdoti u3 xomopux do hoxycos pasra 2a.

[IpuMeHUM CTPATEruio cCOCTaBJIeHUS ypPaBHEHUIA.

UYmo nado natimu? YpaBHeHnue JTNHIN,

B xaxom sude npedcmasum omeem? YpaBHEHHUE JTUHUM — 9TO
ymeepotcderHue 0 KoopouHamaxr ee nNPou3soabHOT MOYKU.

Beedem nepemennvie. BozbMeM npon3Bo/ibHYIO ToOUKy M Ha sJuIce,
1 0003HAUNM €€ KOODJUHATHI (1, ).



I1.1. Daautc

Omnpenesierne 3. [[ycmv a,c — 064 NOAOHCUMEALHDIL YUCAG, NPUHEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om Kxaxcdoti u3 xomopux do hoxycos pasra 2a.

[IpuMeHUM CTPATEruio cCOCTaBJIeHUS ypPaBHEHUIA.

UYmo nado natimu? YpaBHeHnue JTNHIN,

B xaxom sude npedcmasum omeem? YpaBHEHHUE JTUHUM — 9TO
ymeepotcderHue 0 KoopouHamaxr ee nNPou3soabHOT MOYKU.

Beedem nepemennvie. BozbMeM npon3Bo/ibHYIO ToOUKy M Ha sJuIce,
1 0003HAUNM €€ KOODJUHATHI (1, ).

Cocmasum ypasHenue. SHavenue Karxot SeAUMUHDL SIYUCIUM 6YMA
cnocobamu?



I1.1. Daautc

Omnpenesierne 3. [[ycmv a,c — 064 NOAOHCUMEALHDIL YUCAG, NPUHEM
c < a, u Ha naockocmu 3adurcuposanv deée mouxu Fy u Fy (nasweaemoie
dokycamu ), paccmosnue medrcdy KOmopuMu pasHo 2¢. DILTATICOM Ha-
3BIBACTNCA MHONCECTNEO MAKUL MOYEK NAOCKOCNU, CYMMa pPacCmosHUull
om Kxaxcdoti u3 xomopux do hoxycos pasra 2a.

Cocmasum ypasrenue. 3navenue KaKkol GeAUMUNHDL BHUUCIUM GYMA
cnocobamu? Tlo onpeneseHUIO SJIIUIICA HAM CJASAYeT JIBYM CIIocobaMu
HafiTu cymMMy paccrosgauii or Touku M 10 DOKyCOB: ¢ OJHOI CTOPOHBI,
OHO paBHO 2a, a ¢ JIpyTroif CTOPOHBI, €ro JIErKo HallTH ¢ TOMOIIBIO0 KOOp-
nuHaT Toukn M.



I1.1. Daautc




I1.1. Daautc




I1.1. Daautc

Fi(—c,0) r  Fy(c,0)

[FM| = (z+c)2+42, |FRM|=



I1.1. Daautc




I1.1. Daautc

0

Fi(—c,0) r  Fy(c,0)

[FM| = (z+cP+y?  [BM|=/(c— ) +y2

[ToaTomy

20 = \/(z+c)2 +y>+/(c—x)>+ 92



I1.1. Daautc

M(z,y)

Fi(—c,0) r  Fy(c,0)

[FM| = (z+cP+y?  [BM|=/(c— ) +y2

[ToaTomy

2a = \/(z + )2 + 32+ /(c—2)2 + y% (2)
B npuniuiie, 910 yke u ecTh uckomoe ypastaenue. OJIHAKO HEToO MOKa «<He

TOBapHBII BUJI»: IPOMO3JKUII 1 HeKpacupblil. [Ipeobpasyem 310 ypapHe-
HIe K OoJiee ynooHoil (popme.



I1.1. Daautc

20 =/ (x+ )2+ 12 +/(c— x)2 + 32 (2)

[TpoBesiem ectecTBenHbBIE NTPpeoOPA3OBAHUS: «YEJIUHUM» OJUH U3 KOPHEl
1 BO3BeJleM 00e YacTh IOJIYUUBIIErocs ypaBHEHNS B KBaJpart:

(Verorvg) = (a-vie—aP+s) . ©




I1.1. Daautc

20 =/ (x+ )2+ 12 +/(c— x)2 + 32 (2)

[TpoBesiem ectecTBenHbBIE NTPpeoOPA3OBAHUS: «YEJIUHUM» OJUH U3 KOPHEl
1 BO3BeJleM 00e YacTh IOJIYUUBIIErocs ypaBHEHNS B KBaJpart:

(Verorvg) = (a-vie—aP+s) . ©

OTMeTnM, 4YTO TOJIYUMBIIEECd ypaBHEHHE OYJIeT PaBHOCUILHO MCXOIHO-

My ypaBHeHuio (2) (4ro HedacTo OBIBAET MPHU TAKOM HEIKBHBAJIEHTHOM

peobpa30oBaHni, KaK BO3BeJIeHNe B KBaJpaT). PaBHOCHIBHOCTD 9TOTO U

HCXOJTHOTO YPaBHEHWH CJIeyeT U3 CJIeIyIONIX TeOMeTPUIEeCKNX coobpa-
—

JKeHUIT: TaK KakK FgFl’ < a, TO




I1.1. Daautc

20 =/ (x+ )2+ 12 +/(c— x)2 + 32 (2)

[TpoBesiem ectecTBenHbBIE NTPpeoOPA3OBAHUS: «YEJIUHUM» OJUH U3 KOPHEl
1 BO3BeJleM 00e YacTh IOJIYUUBIIErocs ypaBHEHNS B KBaJpart:

(Verorvg) = (a-vie—aP+s) . ©

—
Taxk xKak ‘F2F1| < a, TO

— —
‘FlM‘ :a—‘FgM‘ _



I1.1. Daautc

20 =/ (x+ )2+ 12 +/(c— x)2 + 32 (2)

[TpoBesiem ectecTBenHbBIE NTPpeoOPA3OBAHUS: «YEJIUHUM» OJUH U3 KOPHEl
1 BO3BeJleM 00e YacTh IOJIYUUBIIErocs ypaBHEHNS B KBaJpart:

(Verorvg) = (a-vie—aP+s) . ©

—
Taxk xKak ‘F2F1| < a, TO

— —
‘FlM‘ _ a—‘FgM‘ _ a—‘FgFl + FlM‘ >



I1.1. Daautc

2a = \/(z + )2 + 32+ /(c— 2)2 + y% (2

[TpoBesiem ectecTBenHbBIE NTPpeoOPA3OBAHUS: «YEJIUHUM» OJUH U3 KOPHEl

1 BO3BeJleM 00e YacTh IOJIYUUBIIErocs ypaBHEHNS B KBaJpart:
2 2
(VTP +y?) = (20— Vie—ap+y?) . (3)

———
Taxk xKak ‘F2F1| < a, TO

‘FlM‘ _ a—‘FgM‘ — e ‘F2F1+F1M‘ > a—‘Fg ‘—‘FlM‘



I1.1. Daautc

2a = \/(z + )2 + 32+ /(c— 2)2 + y% (2

[TpoBesiem ectecTBenHbBIE NTPpeoOPA3OBAHUS: «YEJIUHUM» OJUH U3 KOPHEl

1 BO3BeJleM 00e YacTh IOJIYUUBIIErocs ypaBHEHNS B KBaJpart:
2 2
(VTP +y?) = (20— Vie—ap+y?) . (3)

———
Taxk xKak ‘F2F1| < a, TO

‘FlM‘ _ a—‘FgM‘ — e ‘FzFl +F1M‘ > a—‘z«g ‘—‘FlM‘ > _ ‘FlM‘



I1.1. Daautc

20 =/ (x+ )2+ 12 +/(c— x)2 + 32 (2)

[TpoBesiem ectecTBenHbBIE NTPpeoOPA3OBAHUS: «YEJIUHUM» OJUH U3 KOPHEl
1 BO3BeJleM 00e YacTh IOJIYUUBIIErocs ypaBHEHNS B KBaJpart:

(Verorvg) = (a-vie—aP+s) . ©

———
Taxk xKak ‘F2F1| < a, TO

— — — — —
‘FlM‘ _ a—‘FgM‘ _ a—‘FgFl n FlM‘ > g FgFl‘—‘FlM‘ > _ ‘FlM‘

CJieJloBaTeIbHO, IIPU BO3BEJICHNN ypaBHEHUsT (2) B KBAJPAT «IIOCTOPOH-
HUX» pelleHuii He BO3HUKAET.



I1.1. Daautc

(VTP i) = (20— Vie—ar i 7). (3)

YipoctuMm ypasaenue (3):

2?4 2zc+ A+ y? = 4a® —dar/(c — )2 + 2 + & — 2cx + 2+ 9,



I1.1. Daautc

(VTP i) = (20— Vie—ar i 7). (3)

YipoctuMm ypasaenue (3):

2?4 2zc+ A+ y? = 4a® —dar/(c — )2 + 2 + & — 2cx + 2+ 9,

ar/(c — )2 +y? = a* — xc.



I1.1. Daautc

ay/(c—2)? +y? = a* — xc.

BHoBb Bo3BeeM 00e 4acTu MOJYyUIUBIIErocd ypaBHeHUs B KBajapat. [Ipu
9TOM, BOIIPEKN OMaceHnsIM (KOTOpPbIe Mbl pa3BeMBATh HE CTAHEM ), MbI T10-
JIVYUM PaABHOCUJIBHOE YPaBHEHUE



I1.1. Daautc

ay/(c—2)? +y? = a* — xc.
BHoBb Bo3BejieM 00e YacT MOJIyYUBIIErocs ypaBHeHust B KBajpatr. [Ipu

9TOM, BOIIPEKH OllaCECHUAM (KOTOprG MbI pa3B€UBaTb HE CTaHeM), MBI I10-
JIYAUM PaBHOCUJIBHOE YPDaBHEHUE

a’ (02 — 2cx + 2% + y2) = ot — 2a%zc + 2%,



I1.1. Daautc

ay/(c—2)? +y? = a* — xc.
BHoBb Bo3BejieM 00e YacT MOJIyYUBIIErocs ypaBHeHust B KBajpatr. [Ipu

9TOM, BOIIPEKH OllaCECHUAM (KOTOprG MbI pa3B€UBaTb HE CTaHeM), MBI I10-

JIYIUM PaBHOCUJIbHOE ypaBHEeHUe
a’ (02 — 2cx + 2% + y2) = ot — 2a%zc + 2%,

OTKYJIa,



I1.1. Daautc

ay/(c—2)? +y? = a* — xc.

BHoBb Bo3BegeM 00e YacTu MOJTYUUBIIErocd ypaBHeHUs B KBajapat. [Ipu

9TOM, BOIIPEKU OllaCCHUAM (KOTOpre MbI pa3B€UuBaTb HE CT&HGM), MBI IIO-

JIYVAUM PaBHOCUJIBHOE YPDaBHEHUE

OTKY/1a

Bsesiem

a2(02—20x—|—a:2—|—y2) = ot — 2a%zc + 2%,

obosnauvenune: b= +/a? — 2. Torjga mnosydum, 4TO ypaBHEe-

nue (2) 9KBUBATCHTHO yPABHEHHIO

+%2:1 (4)

QM| 8




I1.1. Daautc

Ay ()

Ono HasblBacTCsl KAHOHUYIECKNM YpaBHEHHNEM JJIJIMIICA B JE€KapPTO-

BbIX KOOp/JnNHaTaxX.



I1.1. Daautc

2 2
r-o Y 4
a2+b2 (4)

Ono HasblBacTCsl KAHOHUYIECKNM YpaBHEHHNEM JJIJIMIICA B JE€KapPTO-

BBIX KOODJIMHATAX.

OrmernM, 9TO napamerp b MmeeT MPOCTOI I'€OMETPUUECKUI CMBICII:
9TO, OYEBUJIHO, OPJAMHATA TOUYKH IepecedeHus sjummica ¢ ocbio Qy. Jleii-
crBuTe/IbHO, ocb Oy umeer ypashenne x = 0. Ho nupu z = 0 nonydaem

2
0Ly —4bq b
b2 1) OTKyILa y == . HUcCJila a n H&SbIBaIOTCH, COOTBeTCTBeHHO,

60ﬂbm0171 IIOJIYOCBHIO 3JIJIUIICA I MAJIOM IIOJIYOChIO JIJIUIICA.



I1.1. Daautc

YpaBHEHHNE 3JJINICA B MOJIIPHON cucTeMe KoopawmHat. [lojsp-
HYIO CHCTEeMY KOOPJUHAT BBEJIEM CJIEIYIOIMIM 00PA30M: IOJI0C ITOMECTHIM
B OJINH 13 POKYCOB, HAIIPUMED, B 4e6bill pokyc Fi, a MOJIIPHYIO OCh IIy-
ctuM depe3 poxyc Fs.

M

Fy N F

Ommemum, ¥mo JeKapmosa NPAMOY20AbHAA CUCTNEMA KOOPOUHAM, 6
KOMOPOti Mbl MOAYHAAU YPAGHEHUE IMO20 IAAUNCA 6 NPEIBIOYULEM DA3-
dene, [HE ABAAECMCA] KAHOHUYECKU CBA3AHHOU ¢ 66edennoll cetivac

HAMU CUCTLEMOT %OOanHam.



I1.1. Daautc

Fy N F

—
Bo BBesiennoit Hamu mossipaoit cucteme koopjusuat |FyM| = p. Dmuny
—

BeKkTOpa FoM MOXKHO BBLIYMCIUTDH C ITOMOIIHIO TEOPEMbI KOCUHYCOB:
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Fy N F

—
Bo BBesiennoit Hamu mossipaoit cucteme koopjusuat |FyM| = p. Dmuny
—

BeKkTOpa FoM MOXKHO BBLIYMCIUTDH C ITOMOIIHIO TEOPEMbI KOCUHYCOB:

T2 2, 2
|[FoM|* = (2¢)° 4+ p°—2-2c- p-cos .



I1.1. Daautc

Fy N F

—
Bo BBesiennoit Hamu mossipaoit cucteme koopjusuat |FyM| = p. Dmuny
—

BeKkTOpa FoM MOXKHO BBLIYMCIUTDH C ITOMOIIHIO TEOPEMbI KOCUHYCOB:
—
| M | = (2¢)* + p* —2-2¢- p - cosp.

Taxum obpasoM, U3 onpeaeeHn JIJITATICA TI0JIydacM, CPaBHUBASA CyM-
My paccrostHuii or M 10 POKYyCOB ¢ YUCIOM 24



I1.1. Daautc

Fy N F

—
Bo BBesiennoit Hamu mossipaoit cucteme koopjusuat |FyM| = p. Dmuny
—

BeKkTOpa FoM MOXKHO BBLIYMCIUTDH C ITOMOIIHIO TEOPEMbI KOCUHYCOB:
—
| M | = (2¢)* + p* —2-2¢- p - cosp.

Taxum obpasoM, U3 onpeaeeHn JIJITATICA TI0JIydacM, CPaBHUBASA CyM-
My paccrostHuii or M 10 POKYyCOB ¢ YUCIOM 24

20 = p++/(2)24+p2 —2-2c- p-cos .



I1.1. Daautc

Fy N F

20 = p++/(2¢)2 4 p2 —2-2c- p- cos .

«YemHuM» KOpPEeHb U BO3BEJEM 3TO ypaBHeHnue B Kpajpar. llojyunm
ypaBHeHre (9KBUBAJEHTHOCTb 3TOTNO YPaBHEHUsI HCXOHOMY MbI TTPOBe-
psITh He OyjieM)



I1.1. Daautc

Fy N F

20 = p++/(2¢)2 4 p2 —2-2c- p- cos .

«YemHuM» KOpPEeHb U BO3BEJEM 3TO ypaBHeHnue B Kpajpar. llojyunm
ypaBHeHre (9KBUBAJEHTHOCTb 3TOTNO YPaBHEHUsI HCXOHOMY MbI TTPOBe-
psITh He OyjieM)

(202 +p*—2-2¢-p-cosp = (2a— p)*,



I1.1. Daautc

Fy N F

20 = p++/(2¢)2 4 p2 —2-2c- p- cos .

«YemHuM» KOpPEeHb U BO3BEJEM 3TO ypaBHeHnue B Kpajpar. llojyunm
ypaBHeHre (9KBUBAJEHTHOCTb 3TOTNO YPaBHEHUsI HCXOHOMY MbI TTPOBe-
psITh He OyjieM)

(202 +p*—2-2¢-p-cosp = (2a— p)*,
(2¢)? + p* —2-2¢c- p-cosp = 4a* — dap + p*.



I1.1. Daautc

Fy N F

(2¢)* + p* —2-2c- p-cos = 4a’ — dap + p*.

Boipakast u3 mocjeJinero ypaBuenus p, HoJaydaeM



I1.1. Daautc

Fy N F

(2¢)* + p* —2-2c- p-cos = 4a’ — dap + p*.

Boipakast u3 mocjeJinero ypaBuenus p, HoJaydaeM

CL2—62

P = ;
a — CCOos P



I1.1. Daautc

M
2
Fy N F
CLQ—C2
p = 3
a — CCos

[Tonoxum € = g. Yucno € nHasbiBaeTcsd IKCIHEHTPUCUTETOM 3JLIUIICA.
DTO YMCJIO XapaKTePU3YeT <«BbITIHYTOCTb» 3JUIAIICA: JIJIsI OKPYXKHOCTH
(To ecth ipu ¢ = 0) 570 UKC7I0 paBHo 0, ¢ POCTOM TOTO TUC/IA OTHOIIEHHE
OOJIBIIION TI0JIyOCH K MaJioil yBeamuupaercs. VTak, mnojydaeM KaHOHHU-
YeckKoe ypaBHEHHE JIJIUIICA B MOJAPHBIX KOOPAUHATAX (€C/IH MOJTIOC
B JIeBOM (hOKyce):



I1.1. Daautc

M
¥
F N Iy
CLZ—CZ
P = ;
a — CCOS Y

[Tonoxum € = %. Yucno € HasbiBaeTcsd IKCIEHTPUCUTETOM 3JLIUIICA.
DTO YMCJIO XapaKTePU3yeT <«BbITSHYTOCTbY 3JUIMIICA: JIJIsI OKPYZKHOCTH
(To ecth ipu ¢ = 0) 570 UKCT0 paBHo 0, ¢ POCTOM TOTO TUC/IA OTHOIIEHE
OOJIBIIION TIOJIyOCH K MaJioil yBeimuupaercs. VTak, mnojydaeM KaHOHU-
YeckKoe ypaBHEHHE JIJIUAIICA B MOJAPHBIX KOOPJAUHATAX (€C/IH MOJTIOC

(a* = ) Ja (5)

P= I —ecosgp

B JIeBOM (hbOKyce):




I1.1. Daautc
M

s I\

Fy N F

(a* = %) Ja (5)

P= I —ecosyp

Ecin monsipHyo och HallpaBUTh B IIPOTHBOIIOJIOXKHYIO CTOPOHY, MJIN IIe-
PEMECTHUTD TOJIIOC B npasviti POKyc, TO ypaBHEHHE Oy1eT UMETh BUI:



I1.1. Daautc
M

s I\

Fy N F

(a* = %) Ja (5)

P= I —ecosyp

Ecin monsipHyo och HallpaBUTh B IIPOTHBOIIOJIOXKHYIO CTOPOHY, MJIN IIe-
PEMECTHUTD TOJIIOC B npasviti POKyc, TO ypaBHEHHE Oy1eT UMETh BUI:

(a* =) Ja

I +ecosyp

p:



I1.2. I'unepboJa

Oupenenenune 4. [lycmv a,c — 064 NOAOHCUMEALHBIT YUCAG, TPUHEM
(6 omauvue om onpedeserus INNUNCA) € > @, U HG NAOCKOCTU 3aPUk-
cuposanv, dee mouxu Fy u Fy (nasvsaemvie dpokycamm ), paccmosnue
meotcdy Komopvimu pacho 2¢. I'mmepbosIon Ha3vi6aemes MHOACECTNEO
MAaKUT MOYUEK NAOCKOCTU, ADCOJIIOTHAS BeJIUINHA PA3HOCTU PACCIMO-
AHUT om Kaotcdoll ud xKomopux do dokycos paeua 2a  (cm. puc.s, a
maxoice puc.9).



I1.2. I'unepboJa

Oupenenenune 4. [lycmv a,c — 064 NOAOHCUMEALHBIT YUCAG, TPUHEM
(6 omauvue om onpedeserus INNUNCA) € > @, U HG NAOCKOCTU 3aPUk-
cuposanv, dee mouxu Fy u Fy (nasvsaemvie dpokycamm ), paccmosnue
meotcdy Komopvimu pacho 2¢. I'mmepbosIon Ha3vi6aemes MHOACECTNEO
MAaKUT MOYUEK NAOCKOCTU, ADCOJIIOTHAS BeJIUINHA PA3HOCTU PACCIMO-
AHUT om Kaotcdoll ud xKomopux do dokycos paeua 2a  (cm. puc.s, a
maxoice puc.9).

YpaBHeHne Tuiep060Jbl B IIPSIMOYTOJIbHOI JeKapTOBOil 1 IIO-
JAPHOI cucTeMaX KOOpAMHAT. BBIKIaJIKI B 9TOM CIydae HOUTH T10-
BTOPSIOT COOTBETCTBYIOIIME BbIUUC/IEHU, TIPOBEJIEHHbIE 1IPU [10JIYYEHUU

dhopmyit (4) u (5).



I1.2. I'unepboJa

Oupenenenune 4. [lycmv a,c — 064 NOAOHCUMEALHBIT YUCAG, TPUHEM
(6 omauvue om onpedeserus INNUNCA) € > @, U HG NAOCKOCTU 3aPUk-
cuposanv, dee mouxu Fy u Fy (nasvsaemvie dpokycamm ), paccmosnue
meotcdy Komopvimu pacho 2¢. I'mmepbosIon Ha3vi6aemes MHOACECTNEO
MAaKUT MOYUEK NAOCKOCTU, ADCOJIIOTHAS BeJIUINHA PA3HOCTU PACCIMO-
AHUT om Kaotcdoll ud xKomopux do dokycos paeua 2a  (cm. puc.s, a
maxoice puc.9).

YpaBHeHHEe TUHepooJIbl B IPAMOYTOJBHO JIeKAPTOBOI U IOJISAP-
HOI1 cucTeMax KoopamHaT. llosTomy npuBejieM TOJILKO caMu popMy-
JIbI, OTMETHB, BO-TIEPBLIX, ITO, B OTJINYIKNE OT JIUIICA, depe3 b obo3nade-

2

HO 4KCI0 v/ 2 — a2, U, BO-BTOPLIX, UTO B IOJIAPHON crCcTeMe KOO MHAT

MOJIYIUM YPaBHEHNE TOJIbKO OJIHON BeTBU T'UIIePOOJILI.



I1.2. I'unepboJa

Oupenenenune 4. [lycmv a,c — 064 NOAOHCUMEALHBIT YUCAG, TPUHEM
(6 omauvue om onpedeserus INNUNCA) € > @, U HG NAOCKOCTU 3aPUk-
cuposanv, dee mouxu Fy u Fy (nasvsaemvie dpokycamm ), paccmosnue
meotcdy Komopvimu pacho 2¢. I'mmepbosIon Ha3vi6aemes MHOACECTNEO
MAaKUT MOYUEK NAOCKOCTU, ADCOJIIOTHAS BeJIUINHA PA3HOCTU PACCIMO-
AHUT om Kaotcdoll ud xKomopux do dokycos paeua 2a  (cm. puc.s, a
maxoice puc.9).

YpaBHeHHEe TUHepooJIbl B IPAMOYTOJBHO JIeKAPTOBOI U IOJISAP-
HOli cucTeMax KOoOpAMHAT. DB 1ekapToBoil MPAMOYTOJBLHON CUCTEME
KOOP/IMHAT I10J1y4YaeM

L (6)

2 2
a b




—b
) PQI/IC. 5
1 — runepbosa &5 - %—2 = 1;

—a<zr<a
—b<y<b’
3 — JIUPEKTPUCHI TUIEPOOJIBI, T = :I:%;

2 — OCHOBHOI1 NIPAMOYTOJbHUK {

4 — acUMIITOTHI TUIIEPOOJIBI, I = :I:g - T
Fi(—¢;0), F5(c; 0) — dokycnl tuepOoib;
r — (OKyCHOE pacCTOsSTHUE;

d — paccrosinue ot M 110 JUPEKTPUCHI.



I1.2. I'unepboJa

Oupenenenune 4. [lycmv a,c — 064 NOAOHCUMEALHBIT YUCAG, TPUHEM
(6 omauvue om onpedeserus INNUNCA) € > @, U HG NAOCKOCTU 3aPUk-
cuposanv, dee mouxu Fy u Fy (nasvsaemvie dpokycamm ), paccmosnue
meotcdy Komopvimu pacho 2¢. I'mmepbosIon Ha3vi6aemes MHOACECTNEO
MAaKUT MOYUEK NAOCKOCTU, ADCOJIIOTHAS BeJIUINHA PA3HOCTU PACCIMO-
AHUT om Kaotcdoll ud xKomopux do dokycos paeua 2a  (cm. puc.s, a
maxoice puc.9).

YpaBHeHHEe TUHepooJIbl B IPAMOYTOJBHO JIeKAPTOBOI U IOJISAP-
HOli cucTeMax KOoopJuHaT. DBuj ypaBHeHUs JIeBOIl U mpaBoil BeTBell
runepoboJIbl B MOJIAPHON cucTeMe KOOPJAMHAT B cIydae, KOTJla IOJIIOC T10-
MEIIeH B OJuH 13 (DOKYCOB U IMOJIsipHAasi OCh IPOXOAUT depe3 oba (pokyca
rMeeM (IpeJIoiarast, 9To MoJIspHast OCb FOPU30HTAIBHA U MOJIOXKUTE b
HOE HallpaBJIeHIe — CJIeBa~-HAIIPaBo), pHBe/ieH B TadJsmiie 1.



Tabaunua 1

ITomoc 6 nesom goxyce

JIeBasi BeTBb Iumepooibl

(a*> = c*) Ja

P~ "TFecosp

[IpaBasi BeTBb IruiepOOJIbI

(a> =) Ja

P= T—¢ccosyp

Ilonroc 6 npasom doxyce

JleBasi BeTBb TUIEPOOJIBI

(a*> = ¢?) Ja

P~ TFecosp

[IpaBas BeTBb runepodoJibl

(a* = ¢?) Ja

P= " T—ccosp

3J1eCh, KaK 1 JIJIs1 9JLIUICA, £ =

C
a

sanuica 0 < e < 1, To g runepbosibl mmeeM € > 1.

OKCHEHTPUCUTET, OJHAKO, €CJIN AJIA



I1.3. I1apabosa

Ompenesierne 5. [lycmv p — noA0KHCUMENLHOE YUCAO, U HA NAOCKOCTIU
sagpurcuposana mouka F (nasvieaeman dpoxkycom ), u npamas L (nasoi-
saeMas TAPEKTPUCOM ), paccmoanue mexcdy xomopumu pasro p. Tla-
PaBbOJIOI HA3LIBAENCA MHONCECMBO MAKUT MOYEK NAOCKOCTU, PACCMO-
AHUA om KaxcdAot u3 xkomopwulx do oxyca u do dupexmpucv, cosnadarom
(em.puc. 7).



I1.3. I1apabosa

Ompenesierne 5. [lycmv p — noA0KHCUMENLHOE YUCAO, U HA NAOCKOCTIU
sagpurcuposana mouka F (nasvieaeman dpoxkycom ), u npamas L (nasoi-
saeMas TAPEKTPUCOM ), paccmoanue mexcdy xomopumu pasro p. Tla-
PaBbOJIOI HA3LIBAENCA MHONCECMBO MAKUT MOYEK NAOCKOCTU, PACCMO-
AHUA om KaxcdAot u3 xkomopwulx do oxyca u do dupexmpucv, cosnadarom
(em.puc. 7).

YpaBHenue 1mapadboJibl B MPAMOYTOJILHOI JIeKapTOBOii cucTeMe
KoopuHAT. DBBejeMm npsaMOyroJibHYIO IeKapTOBY CUCTEMY KOOPIUHAT
caeyronmmM obpasom: ocb Ox nyctuM depes3 poxyc F' rnepreHnKyisapHo
JIMPEKTprce, HaUaJ 0 KOOPAMHAT MOMECTHM Ha, PacCTOAHUH g OT JINPEK-
TPUCHI, IOCpeJnHe MexKjy (DOKycoM U TOUKOil mepecedenusi ocu Ox ¢
JUPEKTPUCOI.



I1.3. I1apabosa

Ompenesierne 5. [lycmv p — noA0KHCUMENLHOE YUCAO, U HA NAOCKOCTIU
sagpurcuposana mouka F (nasvieaeman dpoxkycom ), u npamas L (nasoi-
saeMas TAPEKTPUCOM ), paccmoanue mexcdy xomopumu pasro p. Tla-
PaBbOJIOI HA3LIBAENCA MHONCECMBO MAKUT MOYEK NAOCKOCTU, PACCMO-
AHUA om KaxcdAot u3 xkomopwulx do oxyca u do dupexmpucv, cosnadarom
(em.puc. 7).

t M(z,y)

p/2|p/2
O|F(p/2,0)

Puc. 6.



I1.3. IIapaboaa

B cooTBeTcTBUM €O cTpaTermeii coctaBjieHUs] ypPaBHEHUIA, BO3b-
MeM Ha IapaboJie TPou3BOIbHYIO TOUKYy M, 1 0003HAYMM ee KOOPANHATDI

(z,y) (cm.puc.6).



I1.3. IIapaboaa

B cooTBercTBME CcO cTpaTermeii cocTaBiieHUsI ypaBHEHUIA, BO3b-
MeM Ha mapaboJie TPOU3BOJIbHY0 TOUKY M, 1 0003HATIM ee KOOPIMHATDI
(z,y) (cm.puc.6).

[To ompeseennio napadboIbl MOYKHO JBYMsI CIIOCOOAMHU BBITUCIUTE PAC-
crosinue oT Toukn M 10 doKyca: ¢ OjiHOf CTOPOHDI, OHO PABHO PaCCTO-
SHIIO JI0 JMPEKTPHCHI, TO €CTh & 4+ 5, a ¢ JAPyroil CTOpOHbI, OHO PABHO

2
\/ (5(3 — %) + 2. Takum obpasom, mnojydaeM ypaBHeHUe



I1.3. IIapaboaa

B cooTBercTBME CcO cTpaTermeii cocTaBiieHUsI ypaBHEHUIA, BO3b-
MeM Ha mapaboJie TPOU3BOJIbHY0 TOUKY M, 1 0003HATIM ee KOOPIMHATDI
(z,y) (cm.puc.6).

[To ompeseennio napadboIbl MOYKHO JBYMsI CIIOCOOAMHU BBITUCIUTE PAC-
crosinue oT Toukn M 10 doKyca: ¢ OjiHOf CTOPOHDI, OHO PABHO PaCCTO-
SHIIO JI0 JMPEKTPHCHI, TO €CTh & 4+ 5, a ¢ JAPyroil CTOpOHbI, OHO PABHO

2
\/ (ZU — %) + 2. Takum obpasom, mnojydaeM ypaBHeHUe

p_ <_E>2 2
x+2 \/x 5 + y=.




I1.3. I1apabosa




I1.3. I1apabosa

b=y (e-5) 4
+ == — = .
x 5 \/x 5 +vy

BosBegeM J1eBYIO W MPaBYIO YacTH 9TOTO PABEHCTBA B KBAJIPAT, Oy INM

2 2

x2+xp+%=x2—xp+%+y2.



I1.3. I1apabosa

by f(=-8) +p
+ 2 B ]
S \/x ) T

BosBegeM J1eBYIO W MPaBYIO YacTH 9TOTO PABEHCTBA B KBAJIPAT, Oy INM

2 2

x2+xp+%=x2—xp+%+y2.

PapnocnibHocTh MOJY9YeHHBIX ypaBHEHnil mpoBepsaTh He OyieM. llocre
IIPOCTHIX MPeoOpPa3oBaHuii MOIYyINM KaHOHHWYECKoe ypaBHeHHe IIa-
PaboJIbI B JIEKAPTOBLIX KOOPAMHATAX:



I1.3. I1apabosa

P (p
+ 2 _P
xz\/xz

2
) + 2.

BosBegeM J1eBYIO W MPaBYIO YacTH 9TOTO PABEHCTBA B KBAJIPAT, Oy INM

2

x2+xp+p—=:z:2—xp+p—+y2.

4

PapnocnibHocTh MOJY9YeHHBIX ypaBHEHnil mpoBepsaTh He OyieM. llocre

IIPOCTHIX MPeoOpPa3oBaHuii MOIYyINM KaHOHHWYECKoe ypaBHeHHe IIa-

PaboJIbI B JIEKAPTOBBLIX KOOPJIUHATAX:

y? = 2px

(7)



I1.3. I1apabosa

YpaBHeHue napaboJibl B MMOJAPHOI cucTeMe Koop/iuHaT. Baenem
IOJIIPHYIO CUCTEMY KOOPJIMHAT CJICJIYIONINM 00Pa30M: IMOJIIOC ITOMECTUM
B (DOKYC, MOJISIPHYIO OCh HAIllpaBUM IEPIEHINKYJIAPHO JIUPEKTPUCE, Ha-
paBJeHne Ha MOJIIPHOI OCH — OT JUPEKTPUCHI K dokycy. BozbmeM 11po-
M3BOJIbHYI0 TOUKY M Ha mapadoJie, 0003HAUNM ee MMOJIAPHbIE KOOPANHATHI
qepes p, ¢ (em.puc.8).

M

Puc. 8.



///
I M (z3y)
// /
14’ /// /
v
\
\\ — 2
\
Puc. 7.
1 — gupekTpuca napadoJibl, £ = —g;

2 — napaboiia, 2pr = y;
F(p/2;0) — doxyc mapabosr.



I1.3. IIapaboaa

CpaBuuBag paccrosiiist oT M 10 ¢okyca 1 10 JUPEKTPUCHI, TTOJTY-
YUM ypaBHEHUE

p =P+ pCcose.



I1.3. I1apabosa

CpaBauBag paccrosgaus ot M 1o dokyca u JI0 JUPEKTPUCHI, TTOJTY-
JUM ypaBHEHUE

p =P+ pCcose.
9TO ypaBHEHHE JIETKO ITPeodpa3oBaTh K BULY
_ P
1 —cosp (8)

Ha3bIBAEMOMY KAHOHMYECKNM YPaBHEHHEM MapadoJibl B MOJISIPHBIX
KOOp/IMHaTaX.



I1.4. HekoTopwble ypaBHeHUsI, mapaMeTpbl W JIMHUWU,
CBsI3aHHBIE C 3JIJIAIICOM, THUIep0O0JIoil 1 mapadoJIoii

B sToM pasnene Mbl Pe3IOMUPYEM BCE U3JIOYKEHHOE BBIIIE U IIPUBEICM
HECKOJILKO HOBBIX XapakKTepucTuk. [lo moBogy ypaBHenuit runep0OoJibl B
MOJIIPHBIX KOOPJAMHATAX CM. TaKxKe Tadsmiry 1.



I1.4. HekoTopwble ypaBHeHUsI, mapaMeTpbl W JIMHUWU,
CBsI3aHHBIE C 3JIJIAIICOM, THUIep0O0JIoil 1 mapadoJIoii

Tabnuya 2
Kpusas Kanonuueckoe ypasnerue 6 Koopounamax
B JIEKapTO- B TOJISTPHBIX
BBIX IIOJIFOC B JIeBOM (pOKyce IIOJIIOC B TIpaBOM (hOKyce
2 2 _ _
2 B (a c ) /a B (a c ) /a
Omne 7+b7_ P~ T—ccosp P~ TTecosp
(a —c ) /a paBast B (a —c ) /a  npasag
22 P I —ecosp BETBb [ —ccosp BETBb
['mnep- | &5 — & =1| p= 2 2 p= 2 2
boua a> b B (a* =) Ja  nesas (a®> =) Ja JeBas
I +ecosy BETBb T+ecosy BETBb
2 _ _ p
[Tapa- | y° = 2px P=T"cosy
boJta

3J1eCh JIEKapPTOBa 1 MOJISIPHAs] CUCTEMbI KOOPAMHAT He ABAAIOMCA KAHO-
HUYECKU CBA3AHHBIMU: IIEHTP JACKAPTOBON CUCTEMBbI KOOPJAUHAT JICZKUT B
IeHTPe CUMMETPUN JIJI SJJNIICA U TUIepOOoJIbl, U B BEpIINHE TapadoJIbl,
a TIOJIIOC TIOJIAPHON CUCTEMbI KOOPJAWMHAT — B OJHOM 13 (DOKYCOB.



I1.4. HekoTopwble ypaBHeHUsI, mapaMeTpbl W JIMHUWU,
CBsI3aHHBIE C 3JIJIAIICOM, THUIep0O0JIoil 1 mapadoJIoii

Hnst ypaBaenuss sjummica b= va? — ¢2, a Jyisg Tunepoosibl UMeeM
b=+c?— a? Ilpu sToM juist ssuinIca a HA3bIBaeTCsl OOJIBIION MOJLy-
0ChIO, b — MaJIOil II0JIyOChIO.

SKCI_[eHTpI/ICI/ITeT SJIJINIICA U FI/IHep60ﬂbI paB€EH [npuiaeM JJisd 3J1-

c
a?
nurca 0 < e < 1, a s runepoosisr € > 1.
s mapabosibl mHOT 1A, YA00HO MOJIOXKUTH £ = 1.
st syanca u runepOo/ibl AMPEKTPUCOI HA3BIBAIOTCS IIPSIMbIE C

VPAaBHEHUSAMU T = :t%, e T = —% — JleBag JIUPEKTPUCca SJUIUIICA UJIH
a

runepbo/Ibl, T = Z IpaBasg AUPEKTpUca (cM.puc.2, 1 puc.5).



I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbone usu napabose, u wepes r 0003HAUEHO PACCOAHUE OM HEE O
onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

JloKa3aTeabCTBO.



I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbone usu napabose, u wepes r 0003HAUEHO PACCOAHUE OM HEE O
onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

JlokazaTeabCcTBO. Bo3bMeM Mpon3BoIbHYIO TOUKY Ha d/mice. [TycTnb
ee KoopanHATHl — (T, Yy) U, JjIs onpejenennoct, > 0 (cayqait x < 0
paceMaTpUBAETCsT AHAJIOTUTHO). Torma OyimKaiimuii K 91oit Touke Ghokyc
nMeeT KoopauHaThl (¢, 0), TT09TOMY PACCTOsIHIE OT 9TOi TOUKHU 3/ITHIICA
j0 dokyca pasho 7 = \/(x — ¢)? + y2. lupekrpuca, binzKaiimast K jam-
HOII TOYKE, UMEET YpaBHEHNE T = %. PaccTosnme oT 9T0il TOYKHU 0 9TOMN

—a _
JIMDEKTPUCHI PaBHO d = Z — .



I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbone usu napabose, u wepes r 0003HAUEHO PACCOAHUE OM HEE O
onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

HHokazareabcTBo. BosbMmeM nponsBosibhyio Touky M (x, y) Ha JTUHIH,
T onpesieniennoct, © > 0. Bimkaiimmit K 9Toil Touke poKyc mmeeT

KoopuHaTh (¢, 0), paccrosiue Jo Hero pasho 1 = /(z — ¢)? + y2. Biu-

JKaymag AUPEKTPUCAa UMEET YPAaBHCHNC XL = % Paccrostnne ot 3T0it TOY-

K1 JIO 9TOI JUPEKTPUCHl paBHO d = % — x. [ToaTomy, yauTniBasd

2 2 L
a



I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbone usu napabose, u wepes r 0003HAUEHO PACCOAHUE OM HEE O
onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

HHokazareabcTBo. BosbMmeM nponsBosibhyio Touky M (x, y) Ha JTUHIH,
T onpesieniennoct, © > 0. Bimkaiimmit K 9Toil Touke poKyc mmeeT

KoopuHaTh (¢, 0), paccrosiue Jo Hero pasho 1 = /(z — ¢)? + y2. Biu-

JKaymag AUPEKTPUCAa UMEET YPAaBHCHNC XL = % Paccrostnne ot 3T0it TOY-

K1 JIO 9TOI JUPEKTPUCHl paBHO d = % — x. [ToaTomy, yauTniBasd



I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbone usu napabose, u wepes r 0003HAUEHO PACCOAHUE OM HEE O
onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

HHokazareabcTBo. BosbMmeM nponsBosibhyio Touky M (x, y) Ha JTUHIH,
T onpesieniennoct, © > 0. Bimkaiimmit K 9Toil Touke poKyc mmeeT

KoopuHaTh (¢, 0), paccrosiue Jo Hero pasho 1 = /(z — ¢)? + y2. Biu-
JKafiias JUpeKTpica nMeeT ypasHenne ¥ = 2. Paccrosinue ot 970l TOU-

KU JI0 9TOI JUPEKTPUCHI paBHO d = % — x. [losToMmy, yunTbiBasi
9 9 9 9
T b a‘ —c
2 19 B 9 N 2 2\
y=01-5)=>5 (" ~-1")=—5—(a"—2°) =



I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbone usu napabose, u wepes r 0003HAUEHO PACCOAHUE OM HEE O
onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

HHokazareabcTBo. BosbMmeM nponsBosibhyio Touky M (x, y) Ha JTUHIH,
T onpesieniennoct, © > 0. Bimkaiimmit K 9Toil Touke poKyc mmeeT

KoopuHaTh (¢, 0), paccrosiue Jo Hero pasho 1 = /(z — ¢)? + y2. Biu-
JKafiias JUpeKTpica nMeeT ypasHenne ¥ = 2. Paccrosinue ot 970l TOU-

K1 JIO 9TOI JUPEKTPUCHl paBHO d = % — x. [ToaTomy, yauTniBasd
2 2 2 2
x b a~—c
2 _ 12 _ 2 2\ _ 2 2\ _
y =0 1-— —z(a—x)— 2 (a—x)—
a a a



I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbose usu napabone, u 4epe3 r 0003HAUEHO Paccmosrue om nee dJo

onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

JlokazaTeabcTBO. [loaTOMy, yanThIBas

v = (12 (0 )

OJIy YaeM




I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbose usu napabone, u 4epe3 r 0003HAUEHO Paccmosrue om nee dJo

onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

JlokazaTeabcTBO. [loaTOMy, yanThIBas

v = (12 (0 )

OJIy YaeM




I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbone usu napabose, u wepes r 0003HAUEHO PACCOAHUE OM HEE O
onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

JloKa3aTeabCTBO.
r V(=) +y? \/(:C—ea)2+(1—52)(a2—x2)
- = = £ —
d @ T a — Ex
£

Ve2a? — 2za + a?
=€
a— ex




I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbone usu napabose, u wepes r 0003HAUEHO PACCOAHUE OM HEE O
onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

JloKa3aTeabCTBO.
r V(=) +y? \/(:C—ea)2+(1—52)(a2—x2)
- = = £ —
d @ T a — Ex
£

\/62:62—25@—!—@2 a— ex
= £ =&

a—&ex a—&x



I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbone usu napabose, u wepes r 0003HAUEHO PACCOAHUE OM HEE O
onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

JloKa3aTeabCTBO.
r V(=) +y? \/(:C—ea)2+(1—52)(a2—x2)
- = = £ —
d @ T a—Eex
£
Ve2a? — 2ea + a2 a—€ex
= £ =& = 57
a — Ex a— €x

TaKk Kak a — ex > 0.



I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbone usu napabose, u wepes r 0003HAUEHO PACCOAHUE OM HEE O
onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

HokazareabcTBO. /s THIIepOOIbl 9TO YTBEPXKICHHIE JTOKA3BIBACTCS
aHaJIOINYHO, a JIJIsl TapaboJibl OHO CJIeJIyeT HeIIOCPEeICTBEHHO U3 ee OIIpe-
JeJIeHUd O.



I1.5. CBoiicTBO JUPEKTPUCHI

Teopema 1 (cBoiicTBo mupekTpuchi). Eciu M — mouka na aanunce,
eunepbone usu napabose, u wepes r 0003HAUEHO PACCOAHUE OM HEE O
onauotcatiwezo oryca, a wepes d — paccmoanue do baudrcatiweti dupek-

MPUChL, MO UMEEM, MECTNO PABEHCTMEO 5 = g, 2de das napaboarv, € = 1.

YpaBHEHIE BCEX 3TUX TPEX KPUBBIX B IOJISIPHBIX KOOPAMHATAX MOYK-

HO 3alucaTh €JINnH000pa3Ho: p = T— e:kco 55’ rae ajs napabosbl € = 1.
[Tpu sTOoM napamerp k Aj1s1 KarykJ10il 13 9THUX KPUBBIX UMEET BeCbMa IPO-
3padHbIil TeOMETPUIECKUII CMBIC/I: 9TO PacCTOdHUE OT (POKyca 0 TOUKHU
repecevyeHnsd COOTBETCTBYIOIIEH KPUBOM C HPAMOI, HPOXOJAIed depes

dokyc napaJsienbHo TUPEKTPUCE.



Puc. 9.

1 — acuMOTOTBI TUNIEPOONIBL, i = £ T;
2 2

2 — sJuIc, 2 + b2 =1;

3 — OCHOBHOIT NIPSIMOYTOJILHUK 3JIJIUIICA U THIEPOOJIbI;

2 2
4 — runepbosta, Ly — %’7 =1 (J1leBast u paBasi BETBN).
a

Fy, Fy — doxkycnl surnca, Fy, Fy — OKYChI rurepOoJIbl.



I1.6. Onpenesienne JauHMii BTOPOro IOpsJKa C IIOMO-
b0 IKCOECHTPUCUTETA N1 NUPEKTPUCDHI

Horna paccMoTpeHHbIE HAMM JIMHUHM BTOPOTO IOPSIJIKa BBOJITCS HE
onpeje/ieHudaMU 3, 4, 5, a ¢ IIOMOIIbIO OlIpejieieHnii, OCHOBAHHbLIX Ha, TeO-
peMe 1 0 cBOMCTBE AUPEKTPUCHI.



I1.6. Oupenesienne JIMHUIE BTOPOro IIOPsSaKa C IIOMO-
b0 IKCOECHTPUCUTETA N1 NUPEKTPUCDHI

A uMeHHO, paccMaTPUBAIOTCS JIMHUU, OLPEICJICHHDBIE CJIC/LyIONIUM 00-
pasoM: IyCTh € — HEOTPHIATEIbHOE TUCI0 (IKCIeHTpucuTet), F'— Touka
Ha mockoctn (okyc), P — mpsimast Ha 1tockocTu (JupekTprca), Toria
COOTBETCTBYIONIA JIMHKA [IPEJICTAB/ISIET COOOI NeOMeTPUIECKOe MECTO TO-
9eK, /IS KOTOPBIX % = ¢, rjie d — paccTosiHue 0T TOYKH JIO JUPEKTPUCHI,

T — paccTosinue OT TOYKHM JI0 (PoKyca.



I1.6. Onpenenenne JUHUILT BTOPOro IOPSIAKA C IIOMO-
IIbI0 SKCHEHTPUCUTETa U JUPEKTPUCHI

13 maTepuasia npejblaynmx pas;jieaon ciaeayer, 9yro npu 0 < & < 1 1o-
JIy9daeTcs SJLIAIC, Ipu € = 1 — napaboJia, Ipu € > 1 — BeTBb I'IIEPOOJIbI,
o/nKaiimast K gaHHoMy (okycy. Mamenenne popMbl JIMHUN B 3aBUCHMO-
cTU OT 3HavYeHus € (npu PUKCHPOBAHHBIX (DOKYCe U JUPEKTpUce) u300-
pazkeHo Ha pwuc.10.



I1.6. Onpenesienne JauHMii BTOPOro IOpsJKa C IIOMO-
[0 YKCIIEHTPUCUTETA U JUPECKTPUCHI
HamMm nmokazasioch mosie3nbiM Ha puc. 11 mpuBecTtn usMeHeHne opMbl

JIMHUN BTOPOI'O IOPAJKa P = T— €kCOS<,O I[IpN U3MEHEHNN 3Ha4YCHUA £ B

cydae, Korja (pUKCUPOBAHO 3HaUeHWe mnapamverpa k (a He paccTosiHIe
oT ¢oKyca J10 IMPEKTPHCHI, Kak Ha puc.10).



©
I
rol

noJigpHad
i OoCb
1B) -

Puc. 10. 3aBucumoctb (OpPMBI JIHHUH Bfoporo nopdiakKa p = 1;?—0605%0 OT 3KCIEHTPUCUTETA
(sacurcupoBano paccrosinme m ot (hOKyca JIO JUPEKTPUCHI ).

_ -1 — 09 _ -1 —0F-
1 — snnmumc p = T—02cos g’ e =0.2; 2 — e p = T— 050059’ e =0.5;

3 — napaboyia p = —1%0590, e=1; 4 — runepboiia p = %7 =2
5 — JIUpEeKTpHuca.



\ [OJISIPHAST
{0Ch.
I

Puc. 11. 3aBucumocTb hOPMBI JIMHUU BTOPOT'O MOPSJIKA p = 17— Zcosg OT 9KcreHTpucuTeTa (3aduK-
k

CHPOBAHO YUCJIO Kk, UPEKTpUCa UMeeT ypaBHeHne ¥ = —Z B cucreme Koopuuar Oxry u ypaBHeHHE

P = —m B IIOJIAPDHOU CHUCTEME KOOp,H,HHaT).

1 — sjuunc P = ﬁr%m, g = 02, 2 — 3JLINIC P = m%m, g = 05,
3 — napabona p = —1%08@, e=1; 4 — runepbona p = %, e =2



I11. Huaunapudeckasa n chepudeckasi CUCTEMBI KOOP-
AMHAT

[IycTh B mpocTpatcTBe 3a1aHa IPsiMOYTOJIbHASA JeKaPTOBa CUCTEMA, KO-
opaunar K(x,y, 2).



II1.1. lInnnaapuydeckas cucreMa KOOPJAMHAT

[Mununapuyeckas cucreMa KOOPAWHAT Tpoiike uuces (p; ¢; z) cTa-
BUT B COOTBETCTBUE TOUYKY IPOCTPAHCTBA C MPSIMOYIOJbLHBIME JI€KapPTO-
BBIMI KOOpJHHATAME (T} Y; 2), e (x;y) — KOOPJMHATHI TOUKN HAa MLJI0C-
KOCTH C TIOJISIPHBIMU KOOPJAUHATAMU (p; (), TJie MOJIpHAst OCh COBIAJIACT
¢ 0ChIO abcIuce, a MOJII0C — ¢ HadaIoM KoopuHatT. HeTpyiHo BLIYuCIuTh,
9TO IEepPexXo]] OT IUJINHAPUIECKONR B JIEKAPTOBY CUCTEMY KOOPJIUHAT OCY-
IIECTBJISIETCST 110 (POpMYyIaM

T = pCos
p COS @, R N

. —_— . . . -
y = psin @, r =pcospi +psinpj +zk. (9)
z2=2z



II1.2. Cepuueckas cucremMa KOOpJIUTHAT

Cdepuueckasi cuctemMa KOOPAUHAT TPOiiKe duces (1r; y; f) craBut B
COOTBETCTBUE TOUYKY IIPOCTPAHCTBA, PAJINYC-BEKTOD KOTOPOl UMeeT JI/Ih-
Hy 7 1 06pasyeT ¢ 0Chblo allIMKaT' yroJ 6, a HpoeKIus 3Toro pajyca-
BeKTOpa Ha I11ockocTb £y obpasyer ¢ ocbto Ox yrou . Ilpn dbukcu-
POBAHHBIX 3HAUEHUSIX [IEPEMEHHBIX ' = T( U (0 = @ HOJIYUIAI0TCsI KPYTH,
Ha3bIBaeMble Ha IJ100yce pajuyca 7y napaiieasmi, Ipu PUKCIPOBAHHBIX
3HAYEHNAX [ePEeMEeHHBIX T U 0 MoJIydaioTes KPyTH, Ha3biBaeMble Ha, TJI0-
oyce mepuduaramu (HO B TIOCTEHEM CIydae yroJl OTCIUTHIBAETCS OT Ce-
BEpHOIO 10/10ca, a He oT aKkBaTopa’). [Ipu GpUKCUPOBAHHBIX 3HAYCHUIX
IIePEMEHHBIX (0 = oy U 0 = 0 mosrydaeM JIyd, BBIXOISIIII U3 HadaIa KO-
OpJHAT.

Nnorja 1o/ 6 TOHUMAIOT YOI MEXKJTY PAJIMYCOM-BEKTOPOM TOYKHU U naockocmyio rOy.
2YT0JI OTCUYUTHIBAETCS OT IKBATOpPA B CJIydae, KOTJA 1O  MOHUMAIOT yIroJl MeXKJIy PajiyCOM-

BEKTOPOM TOYKHU U MAOCKOCTBIO .TOy



II1.3. Ilepexon u3 cdepudeckoii B J1eKapTOBY IIPSIMO-
YTOJIbHYIO CUCTEMY KOOPANHAT

[Tepexoj or cdepudeckoil B JIeKapTOBY IPSIMOYTOJIbHYIO CHUCTEMY KO-
OPJAMHAT OCYIIIECTBIISIETCA 110 POpMYJIaM

x =1rcospsinb,
y = rsinpsin 6, r =rcospsinf i +rsinpsinf j +rcosfk.
2z =1rcosf

(10)



IV. lloBepxHOCTH BTOPOro MoOpsijiKa,

Omnpenenenue 6. [loseprrocmos 11 nasveaemces IMOBEPXHOCTHIO BTO-
poro mopsiaka moz2da u moavko moz0a, Koe2da 6 HEKOMOpol NpAMo-
y20no10U cucmeme Koopdurnam Oxyz oHa UMEEM YPaGHEHUE

ax’ 4 By? + v22 + pry + qrz + ryz + ux + vy +wz + 7 = 0,

ede xoms 6wl 00uH u3 Koapduuyuernmos a, 3,7y, P, q, T OMAUMEH OM HIYAA.



IV. lloBepxHOCTH BTOPOro MoOpsijiKa,

Omnpenenenue 6. [loseprrocmos 11 nasveaemces IMOBEPXHOCTHIO BTO-
poro mopsiaka moz2da u moavko moz0a, Koe2da 6 HEKOMOpol NpAMo-
y20no10U cucmeme Koopdurnam Oxyz oHa UMEEM YPaGHEHUE

ax’ 4 By? + v22 + pry + qrz + ryz + ux + vy +wz + 7 = 0,
ede xoms 6wl 00uH u3 Koapduuyuernmos a, 3,7y, P, q, T OMAUMEH OM HIYAA.

MozkHO okazaTb, 9T0 J1100ast TOBEPXHOCTH BTOPOI'O IOPSIIKA, SIBJISIETCS
00 IMJIMHIPHIECKPXHOCTHIO, JIOO JIJIsl Hee HalljleTcsl TaKas JeKapToBa
IPSIMOYTOJIbHAST CUCTEeMa, KOOPJMHAT, B KOTOPOil ypaBHEHUE 9TOii II0BePX-
HOCTU UMeEeT OJUH U3 CJIeIYIONUX BUIOB:



IV. lloBepxHOCTH BTOPOro MoOpsijiKa,

2
o L +y_+i_2 = 1 — smncon;

a’ b
72 3/2 2
o =5 + <5 — = =1 — OJIHONOJIOCTHBI ruIepOboJIon;
2 2 ’
a b c
p 2 p
° 55_2 _ y_2 _ Z—2 = 1 — JABYHOJIOCTHBIH IUIIepOOJION,T;
a b c
2 2 p
® 5 + 5 — %5 = () — KOHYC;



IV. lloBepxHOCTH BTOPOro MoOpsijiKa,

[1s1 MoCTpOeHUs STUX TOBEPXHOCTEN OOBIYHO IIPUMEHSIETCS MEMOOD ce-
2 2 2

H L+ 4 — ]

venutl. Harpumep, paceMoTpuM SJ1IAIICOM; b2 —|— .
CedeHus: 3TOil IIOBEPXHOCTH HJIOCKOCTHMI/I T = :CO ABJIAIOTCS  JI-

) 2
Y z° Ly a)

JMIICAMI 25 + %5 = 1 — =}, DTU 3JUIMICHl «CKOJIb3ATY 110 3JIIUIICAM

b
2 2 2

95 + ¥ )
b2 =1- et CuenoBaTesibHO, OJy4aeTcd purypa, mogooHas n3oo-

pa}KeHHOI/I Ha pucyHKe 12. BHemnumit Buj octaabHbIX GUIYP N300parkeH
Ha pucyHkax 13, 14, 15.



IV. lloBepxHOCTH BTOPOro MoOpsijiKa,
Ob6paTuTe BHUMaHUe Ha puc. 13, U3 KOTOPOIro BUJIHO, KAK U3MEHICTCS
2 2 2

cburypa % — 25 = d upu usmenenuu napamerpa d. [lpud > 0 1o-
c

JlyqaeM OLLHOHOJIOCTHBIPT rurniepbostonsi. C yMenblienneM d «1eperskkas
rocTeneHno «craruBaercsy. [lpn d = 0 sTa «mmepeTsizkkay NpeBpaliacT-
csl B TOUKY — HadaJjo KoopauHat. Korga d cTaHOBUTCS OTPHUIIATEIbHBIM,
«CBA3b» MEXKJIy BepxHeil 1 HUKHell YacTbio PUTryphl pa3phiBacTCs, U 3Ta

durypa npespaliaercsa B ABYIOJOCTHDIN FI/IHep6OJIOI/IIL Hanpumep, nipn
2

_ y - _
d = —1 nmosydaeM JABYIOJOCTHBIM mnep6o,n01m b2 - 2= —1, ka-
HOHMYECKOE YpaBHEHHE KOTOPOI'O IOJIyUaeTCs U3 Sroro ypaBHEHUsT YMHO-
2y 2
JKeHHeM obenx vacteil paBeHCTBa Ha —1: —=5 — ) + & =1
a c

s/ImeeTcsd B BUJLY SJLTUIIC { a
z






Puc. 13.
a) O,ZLHOHOJIOCTHblﬁ TUIIEPOOJIONT Loy

2
0) KOHyc y Z

A—Y
b2 CQ )

B) Z[ByHOJIOCTHbIM ruepooJIon| — <




Puc. 14. Dmnrnyeckuii

2

napaboJion]i 2 =
a

TOBEPXHOCT )

_|_




Puc. 15. I'unepbosmmaecknuii mapabdoyiony 2 = <

ITOBEPXHOCT

2



IV.1. I1apabosaonabl

2 2 2 2

L Y L Y
PaccMoTpuM 1oBepXHOCTH BUAA 2 = — st uz=—5—73
b? a? b2



IV.1.1. DQammnruyeckuii mapadoJon

z

2 2
x
B ypaguennn z = — + 5] nooxkuM x = 0.
x =0,
B cevenun nosydanm y?
z =

ﬁ.



IV.1.1. DQammnruyeckuii mapadoJon

z

2 2
x
B ypaguennn z = — + 5] nooxkuM x = 0.
x =0,
B cedennn nosyaum napaboy: y?



IV.1.1. DQammnruyeckuii mapadoJon
2 2

z

x
B ypaBuenunm z = pe) + %
z = const.
B ceyeHun OJTY Y M
z =1,
2 2
x
1= 4+7

a’? b2

I[TOJIOZKMM



IV.1.1. DQammnruyeckuii mapadoJon

z

B ypaBuenun

z = const.
B ceyeHnn
z =1,
2 2
x
g

a’ b2

2 2
L Y
Z::'g§4—65

[OJTYYUM

I[TOJIOZKNM

INAUNC.



IV.1.1. Qammnrnyecknii mapadoom

Zu

B ypaBuenun

2z = const.
B ceyeHnn
z=1,
2 )
x
__+_g___1

2 2
L Y
Z::'g§4—6§

[OJTYYUM

I[TOJIOZKNM

INAUNC.



IV.1.1. Qunannrnyeckuii mapadoIouI

Zu

B ypaBuenun

z = const.

B cedeHun
z =2,
22 y2

2 2
L Y
Z::gg%—gg

[OJTYYUM

I[TOJIOZKNM

INAUNC.



IV.1.1. Qunannrnyeckuii mapadoIouI

Zu

B ypaBuenun

2z = const.
B ceyeHnn
z =23,
2 2

L Y

=1
3a2  3b2

2 2
L Y
Z::gg%—gg

[OJTYYUM

I[TOJIOZKNM

INAUNC.



IV.1.1. Qunannrnyeckuii mapadoIouI

Zu

B ypaBuenun

2z = const.
B ceyeHnn
z =4,
2 2

L Y

=1
4a? = 4b?

2 2
L Y
Z::gg%—gg

[OJTYYUM

I[TOJIOZKNM

INAUNC.



IV.1.1. Qunannrnyeckuii mapadoIouI

4 72 2
B ypaBuenun @z = pe) + 2 OJIOZKUM
Yy = const.

B cevenun mosyanm
Y= _17 57
> 2,25

2294— b2 .




IV.1.1. Qammnrnyecknii mapadoom

2 2
i B _— + J OJIOZKUM

ypaBHEHUN 2 = T

Yy = const.
B cevyennn nomydaum napabony:

Yy = _17 57
? 2,25
z2=—

a2+ 2




IV.1.1. Qammnrnyecknii mapadoom

2 2
x
B ypaBuenunm z = pe) + %

Yy = const.
B cevyennn nomydaum napabony:

I[TOJIOZKMM



IV.1.1. Qammnrnyecknii mapadoom

2 2
- Yy
B ypaBuenunm z = pe) + 2
Yy = const.
B cevyennn nomydaum napabony:
Yy = _Oa 57
z? 0,25
z2=—

a2+ b2

I[TOJIOZKMM



IV.1.1. Qammnrnyecknii mapadoom

2 2
2 L Y
B ypaBHenuun z = —5 4 >  OJOXKUM
a® b
Yy = const.
B cevyennn nomydaum napabony:
y =0,
72
z =

a?’




IV.1.1. Qammnrnyecknii mapadoom

B ypaBuenun

Yy = const.

y =1,
r? 1
z2=—+ .

2 2
L Y
Z:?_’_ﬁ

B cevyennn nomydaum napabony:

I[TOJIOZKMM



IV.1.1. Qammnrnyecknii mapadoom

2 2
2 L Y
B ypaBHenuun z = —5 4 >  OJOXKUM
a® b
Yy = const.
B cevyennn nomydaum napabony:
y =15,
r? 2,25
Y —

—2 TR




IV.1.1. Qammnrnyecknii mapadoom

Onpenesenne 7. DIINOTHYUECKIM Ma-
padoOJIOUJIOM Mbl HA308EM NOBEPTHOCTND,
KOMOPYI0 MOHCHO 6 HEKOMOPOTL NPAMOY20Nb-

notl dexapmosot cucmeme roopdunam 3a-

2 2
X Yy

damn ypasnenuem z = — + -
a b2




IV.1.1. Qammnrnyecknii mapadoom

Onpenesenne 7. DIINOTHYUECKIM Ma-
padoOJIOUJIOM Mbl HA308EM NOBEPTHOCTND,
KOMOPYI0 MOHCHO 6 HEKOMOPOTL NPAMOY20Nb-
Hotl dexapmosoti cucmeme KoopduHam 3a-
2 2
X Yy
damy ypasrenuem z = — + 5.
a? b2

OueBnjiHO, 4YTO 1UpU a =b B cedeHUsxX

2 = const OYIyT MOJyIaTbCsl OKPY?KHOCTH.




IV.1.1. Qammnrnyecknii mapadoom

Onpenesenne 7. DIINOTHYUECKIM Ma-
padoOJIOUJIOM Mbl HA308EM NOBEPTHOCTND,
KOMOPYI0 MOHCHO 6 HEKOMOPOTL NPAMOY20Nb-

notl dexapmosot cucmeme roopdunam 3a-

2 2
X Yy

damn ypasnenuem z = — + -
a b2

OueBnjiHO, 4YTO 1UpU a =b B cedeHUsxX

2 = const OYIyT MOJyIaTbCsl OKPY?KHOCTH.

2 2
x
Taknm obpasoM, mapadosion)| z = — + — MOKeT ObIThb I0JIy4eH Bpa-
a’ a
y =0,
IIeHeM 11apadoJibl 22 BOKpYT ocu ammkar, T.e. ocu Oz,
z2=—



IV.1.1. Qammnrnyecknii mapadoom

Onpenesenne 7. DIINOTHYUECKIM Ma-
padoOJIOUJIOM Mbl HA308EM NOBEPTHOCTND,
KOMOPYI0 MOHCHO 6 HEKOMOPOTL NPAMOY20Nb-
Hotl dexapmosoti cucmeme KoopduHam 3a-
2 2
X Yy
damy ypasrenuem z = — + 5.
a? b2

OueBnjiHO, 4YTO 1UpU a =b B cedeHUsxX

2 = const OYIyT MOJyIaTbCsl OKPY?KHOCTH.

33’2 2

Taknm obpasoM, mapadosion)i z = —; + = sIBJIFeTCA YaCTHBIM CJ1yIaeM
a‘? a
IIOBEPXHOCTU BPAIIEHNS].



IV.1.2. 'unepboanvdeckuii mapadoJIon I

2 2
L Y
Ternepb TOCTPONM TOBEPXHOCTDL 2 = o
a



IV.1.2. 'unepboanvdeckuii mapadoJIon I

B 72 2
B ypapuennn z = — — % nojoxkuM x = 0.
a
B cevennn nosrydum
x =0,
2
LY
=~




IV.1.2. 'unepboanvdeckuii mapadoJIon I

s 72 2
B ypapuennn z = — — % noJjioxkum x = 0.
a
B ceyenun nosyaum napabony:
x =0,
2
Y
=




IV.1.2. 'unepboanvdeckuii mapadoJIon I

2 2
z 2y Yy
B ypaBHenum z=— — =5  IOJIOXKUM
a’? b2
Yy = const.
B cevenun mosyanm
Y = _27
2 4
Z=—— .
a’>  b?




IV.1.2. 'unepboanvdeckuii mapadoJIon I

z

5 22
aBHCHUN 2 = — — ==
Yy = const.
B cevyennn nomydaum napabony:
Yy = _27
r? 4
2 =—— —=.

I[TOJIOZKMM



IvVv.i.2. T

z

nnepoomdecKnii mapaboJsion,

. 22 P
aBHeHUN 2 = — — -
, Yy = const.
/I B cevyennn nomydaum napabony:
'I Y = _17 57
)
| r? 2,25
TET T,

I[TOJIOZKMM



IV.1.2. 'unepboanvdeckuii mapadoJIon I

z

5 22
: YPABHEHIN 2= 5 — -5
Yy = const.
B cevyennn nomydaum napabony:
y=—1
z? 1
=T

I[TOJIOZKMM



IV.1.2. 'unepboanvdeckuii mapadoJIon I

2 2
o / B _r Yy
, YPABHEHHN 2 =5 — 5  TOJOXHM
Yy = const.
B cevyennn nomydaum napabony:
Yy = _Oa 57
B z? 0,25
TET T,




IV.1.2. 'unepboanvdeckuii mapadoJIon I

z

/ B aBHCHUM 2 = 56—2 - y_2
yp - Cl2 b2
Yy = const.
B cevyennn nomydaum napabony:
y =0,
72
Y —

a?’

I[TOJIOZKMM



IV.1.2. 'unepboanvdeckuii mapadoJIon I

z

. B 22 g2
ypaBHEHUU 2 = prRRT)
Yy = const.

B cevyennn nomydaum napabony:

I[TOJIOZKMM



IvV.1.2.

I'unepboanyiecknii mapadoJIon I

z

1,2 y2

/ /
o B ypaBuenmnm z=-— — %

Yy = const.
B cevyennn nomydaum napabony:
y=1,5
r? 2,25
z = :

a? b2

I[TOJIOZKMM



IV.1.2. 'unepboanvdeckuii mapadoJIon I

z

. B aBHEeHNN 2 = 56—2 — y_2
/v // // yp o a2 b2
] / y = COTLSt.

B cevyennn nomydaum napabony:

I[TOJIOZKMM



IV.1.2. 'unepboanvdeckuii mapadoJIon I

o R Onpenenenne 8. [loseprrocmo, xomopyro
MOHCHO 68 HEKOMOPOT NPAMOY204bHOT deKap-

Mosotl cucmeme Koopduram 3adamsv ypasHe-

.272 2

// HUEM 2 — — HA3BLEAETNCA I‘I/IHep60-

ﬁ;

/ JINYEeCKNM HapaGO.HOI/I,Z[OM




IV.1.2. 'unepboanvdeckuii mapadoJIon I

o ") Onpenenenne 8. [loseprrocmo, xomopyro
Lo MOHCHO 68 HEKOMOPOT NPAMOY204bHOT deKap-

Mosotl cucmeme Koopduram 3adamsv ypasHe-
:c2 2

/, HUEM 2 = — =% Hasvieaemcs TAMepoo-

/ JINYEeCKNM HapaGO.HOI/I,Z[OM

/

/ I/lIHOF,ZLa 9Ty MOBEPXHOCTH HAa3bIBAIOT <«CEJI-

JfoM».




IV.2. llnauaapel
Pacemorpum nosepxuocTn, 3ajannbie ypasuenusyu suja f(x;y) = 0,
T.€. YpaBHEHUAMUN, B KOTOPbBIX OTCYTCTBYET dBHaAs 3aBUCUMOCTH OT Z.



IV.2.1. 'unepboanveckuii MuJIMHIPD

z

cevyeHue

I[TOBEPXHOCTHU

— — = =1 mnockocrhio z = 0.

[TpoBenem
22y
a’> b’

———————
-



IV.2.1. 'unepboanveckuii MuJIMHIPD

> HpOBe,ﬂeM cevyeHue I[TOBEPXHOCTHU

w2 y?
— — % =1 mwnockoerbio z = 0, 2.
a? b




IV.2.1. 'unepboanveckuii MuJIMHIPD

> HpOBe,ﬂeM cevyeHue I[TOBEPXHOCTHU

w2 y?
— — 2= = 1 mnockocreio z = —0, 2.
a? b

AT~ o




IV.2.1. 'unepboanveckuii MuJIMHIPD

> HpOBe,ﬂeM cevyeHue I[TOBEPXHOCTHU

w2 y?
— — 2= = 1 mnockocreio z = 0, 4.
a? b




IV.2.1. 'unepboanveckuii MuJIMHIPD

> HpOBe,ﬂeM cevyeHue I[TOBEPXHOCTHU

w2 y?
— — %= =1 wiockocrblo z = —0, 4.
a? b




IV.2.1. 'unepboanveckuii MuJIMHIPD

> HpOBe,ﬂeM cevyeHue I[TOBEPXHOCTHU

Y
— — == = 1 mockoctrio z = 0, 6.
a? b2




IV.2.1. 'unepboanveckuii MuJIMHIPD

. [Iposejiem ceueHune IIOBEPXHOCTHU
2 2
X Y
— — == = 1 mockocrbio z = —0, 6.
a? b2




IV.2.1. 'unepboanveckuii MuJIMHIPD

> HpOBe,ﬂeM cevyeHue I[TOBEPXHOCTHU

Y
— — == = 1 mockoctrio z = 0, 8.
a? b2

-———




IV.2.1. 'unepboanveckuii MuJIMHIPD

> HpOBe,ﬂeM cevyeHue I[TOBEPXHOCTHU

w2 y?
— — 2= = 1 miockocreio z = —0, 8.
a? b




IV.2.2. Ilapaboanyiecknii HuJIAHAP
2 [IpoBeseM cedeHMe IIOBEPXHOCTH Y = P’

[LJIOCKOCTBIO 2 = (.

P



IV.2.2. Ilapaboanyiecknii HuJIAHAP
2 [IpoBeseM cedeHMe IIOBEPXHOCTH Y = P’

1jiockocTbio 2z = 0, 2.

-———



IV.2.2. Ilapaboanyiecknii HuJIAHAP
2 [IpoBeseM cedeHMe IIOBEPXHOCTH Y = P’

1JI0cKoCThIO 2 = —0), 2.




IV.2.2. Ilapaboanyiecknii HuJIAHAP
2 [IpoBeseM cedeHMe IIOBEPXHOCTH Y = P’

mjiockocTbio 2z = 0, 4.

-—— -
-



IV.2.2. Ilapaboanyiecknii HuJIAHAP

z

[IpoBeseM cedeHMe IIOBEPXHOCTH Y = P’
1jiockocThio 2 = —0, 4.



IV.2.2. Ilapaboanyiecknii HuJIAHAP
2 [IpoBeseM cedeHMe IIOBEPXHOCTH Y = P’

1j10cKocThio 2 = 0, 6.

-_————-—-_




IV.2.2. Ilapaboanyiecknii HuJIAHAP
2 [IpoBeseM cedeHMe IIOBEPXHOCTH Y = P’

IJI0CKOCTBIO 2 = —0, 0.

I
/

/

\
[ |




IV.2.2. Ilapaboanyiecknii HuJIAHAP
2 [IpoBeseM cedeHMe IIOBEPXHOCTH Y = P’

I1JI0OCKOCThIO 2 = 0, 8.




IV.2.2. Ilapaboanyiecknii HuJIAHAP
2 [IpoBeseM cedeHMe IIOBEPXHOCTH Y = P’

IJIOCKOCTBIO 2 = —0, 8.

I

I
/

\
e

I

/




I1V.2.3. Qumunruyecknii MUINHIP

z

[Iposenem
2 2
x
L
b2

ceyenue

1 rockocTho 2z = 0.

IIOBEPXHOCTHU



I1V.2.3. Qumunruyecknii MUINHIP

- [Iposeem ceyeHue [IOBEPXHOCTU

2 2
x
— + vy _ = 1 mockocthio 2z = 0, 2.

b2




I1V.2.3. Qumunruyecknii MUINHIP

- [Iposeem ceyeHue [IOBEPXHOCTU

2 2
T
— + g _ = 1 mockoctbio z = —0, 2.

b2




I1V.2.3. Qumunruyecknii MUINHIP

- [Iposeem ceyeHue [IOBEPXHOCTU

2 2
T
— + vy _ = 1 miockocThio z = 0, 4.

b2




I1V.2.3. Qumunruyecknii MUINHIP

- [Iposeem ceyeHue [IOBEPXHOCTU

2 2
T
— + g _ = 1 mockocthio z = —0, 4.

b2




I1V.2.3. Qumunruyecknii MUINHIP

z

RRER N

AVAVANRURNAY
(UATARAURINY
TR |

NN

— =

IR

[Iposenem
2 2
x
L
b2

ceyenue

IIOBEPXHOCTHU

1 mmockoctoio 2z = 0, 6.



I1V.2.3. Qumunruyecknii MUINHIP

- [TpoBenem cevyeHue TIOBEPXHOCTH
2 2
T y
— —i— ﬁ = 1 mockocthio z = —0, 0.

T
/

T
!

T
/

!

T

111

T

Py
/

T
1




I1V.2.3. Qumunruyecknii MUINHIP

- [TpoBenem cevyeHue TIOBEPXHOCTH
2 2
T y
— —i— ﬁ = 1 mockocthio 2z = 0, 8.

L
)

AANANRN
I
1110l

Pyrrvny

RER
e

VAN
Vv vy

\/

S< T

RIS
\/

/\/



I1V.2.3. Qumunruyecknii MUINHIP

z

Pryrivan

NN

UAVARERE RN

!

VV/AVAN N

NSRRI N
XX

-
77

111

[Iposenem
2 2
x
L
b2

ceyenue I[IOBEPXHOCTHU

1 mnockocThio 2 = —0, 8.



IV.3. lloBepxHOCTh BpallleHUusI

Omnpenenenne 9. [loBepXHOCTBbIO BPAMIEHUS HA3bLACTNCA NOBEPT-
HOCTD,  NOAYYEHHAA SPAUWEHUEM AUHUL  OMHOCUMEALHO  KAKOT-AUOO
ocu 6 cayuae, Koz20a AUOO AUNUA He ABAAEMCA NAOCKOU, AUOO 0CD
He TepPIEeHIMKYISIPHA NAOCKOCTMU, 68 KOMOPOT AEAHCUM IMG AUHUA.



IV.3. lloBepxHOCTh BpallleHUusI

Omnpenenenne 9. [loBepXHOCTBbIO BPAMIEHUS HA3bLACTNCA NOBEPT-
HOCTD,  NOAYYEHHAA SPAUWEHUEM AUHUL  OMHOCUMEALHO  KAKOT-AUOO
ocu 6 cayuae, Koz20a AUOO AUNUA He ABAAEMCA NAOCKOU, AUOO 0CD
He TepPIEeHIMKYISIPHA NAOCKOCTMU, 68 KOMOPOT AEAHCUM IMG AUHUA.

[IpumepaMm  moBepxXHOCTEHl  BpallleHUS — ABJIAIOTCS  ITAJIMHJID

22

2?4 y? = R?, Komnyc — = 22 + 42, napabosons pz = 2 + y? u ap.
c



IV.4. JIuneiiuaTble MOBEPXHOCTU

[ToBepxHOCTL Ha3blBaeTCsd JMHEAIATOM, ecii ee MOXKHO 00Pa30BaTh
JIBZKEHHEM TpsiMoii jtmHnn (obpasyrorreit). 3 moBepxHocTeir BTOporo
HOPSIAKA JTUHEAIaTbIMI SIBJISIOTCS IMJINHIPBL U KOHYCBL. A TakyKe o/I-
HOIIOJIOCTHBII TUIepOOoIOn ] U TUIepOoInIecKuil mapaboIon] SIB/ISTIOTCSI
JIMTHENYIATBIMU I0BEPXHOCTSIMI.

[ToBepxHOCTE, OOpasyemasi JBIZKEHIEM TIpAMOil jinaun (0bpasyoreit),
napaJijie/ibHOM HeIoJIBUXKHON MPSAMOIl, Ha3blBAETCs MUJINHAPUYIECKON.
Begkast munamst, KoTopyio obpasyionas mepecekaeT B JII0OOM CBOEM I0JI0-
YKEHI, HA3bIBAETCsT HAIIPABJISIIOIIEN.

[ToBepxHOCTE, OOpasyemasi JBIZKeHIeM TpsAMoil naun (0bpasyorieit),
IPOXO/IAIIEH Yepes HeMOABUKHYIO TOUKY (BepInHA ITOBEPXHOCTH ), HA3bI-
BaeTCs KOHUYEeCKOM. Besgkas (He Tpoxo/idias depes3 BepIInHy ) JHHMUSI,
KOTOPYIO oOpasylolasl IiepecekaeT B JH000M CBOEM IOJIOXKEHUU, Ha3bIBa-
€TCs HaIlPABJILAIOINICIA.



IV.4. JIuneiiuaTble MOBEPXHOCTU

OIHOIIOJIOCTHBIN THIIEPOOJION] 1 TUIEePOOIMIeCKUil 1apaboIon] sSBJIs-
FOTCS JIMHENYaTHIMI IIOBEPXHOCTIMM, T.€. MOI'YT ObITH IIPEJICTAB/ICHEI
B BUJIE O0'beJIMHEHNS IPAMBIX JUHUI. [l 9TOT0 moKarkeMm, 9TO MOXKHO
x(z) = k12 + by,
y(z) = koz + b,
?(2)  ylz) 2

npudeM OyJIeT BBIIOJHATHCA PABEHCTBO 5 T w2 1
a C

[IpeacrTaBuTb * 1 Y, KakK JIMHEIHBIC Cb}/HKLH/H/I oT 2.




IV.4. JIuneiiuaTble MOBEPXHOCTU
[Tpeobpazyem ypapaenue rumnepboI0uia K BIILY

-G+ 0-D 0D

[Tociiesinee paBencTBO Oy/IeT BBITTOIHATHCA, HAIIPUMED, NPU KaryKJIOM U3
YCJIOBUH, MHpeJCTaBJICHHBLIX OJIHON U3 CJIEAYIONINX CUCTeM YpaBHEHUN
(31ech @y, B — YnCIOBbIE KOHCTAHTHI):
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e-mail: melnikov@k66.ru, melnikov@r66.ru

caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepuyThca K cnucKy npe3eHTanmii?
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