AnammTimdaeckasi TeoMeTpis
Moaynb 2. Ananurmdeckasi reoMeTpus Ha

IIJIOCKOCTH M B IIPOCTPAHCTBE
Tekcr 2.3

Anborarus

[TosepxuocTu BTOpOro mopsijika. ObIee ypaBHEHUE MOBEPXHOCTU BTO-
poro nopsjka. Kanonndeckne ypaBHeHHS U BUJL IIOBEPXHOCTEN: SJITUIICO-
UJI, OJIHOIIOJIOCTHOW TUIIEPOOJION/T, ABYIIOJIOCTHONW TUITEPOOION T, SJLIUIITH-
JecKkuit mapabdoJsion; i, ruepoouydeckuii napabdoson . nmmaapuieckue mo-
BEPXHOCTH, KOHMIECKUE TOBEPXHOCTH.

1 IloBepxHOCTH BTOPOIo IOPAIKAa

Onpedenerue
IToBepXHOCTBIO BTOPOTO MOPSAIKA HA3LIBAETCS MHOYKECTBO TOUEK

TPEXMEPHOI'0 IIPOCTPAHCTBA, JAEKAPTOBbI KOOPAMHATHI KOTOPLIX Y/I0BJIE-
TBOPSIIOT YPABHEHIIO BTOPOIl CTEIIEHH OT TPeX HepeMeHHBIX

Ax? + By? + C2* + Doy + Exz 4+ Fyz +Go + Hy + Iz = 0,
Ha3bIBAEMbIM ODIIMM ypaBHEHHEM IOBEPXHOCTH BTOPOrO IOPSI-
Ka. KosddurmeHTs 37010 ypaBHeHUsT — JIefiCTBUTEIbHBIE THICIA, 110 Kpaii-
Hell Mepe OJIHO M3 HUX OTJIMYHO OT HYJIS.

K 1moBepxHOCTSIM BTOPOTO IMOPsJIKA OTHOCSTCS: cdepa, JTHICOM]I,
runepboJI0n], KOHYChI, TapaboIouIbl U IUJINHIPDI.
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MI'TY um. H.9. Baymana

Kadeapa “Bricimas maremaTnka’

HOBGPXHOCTH BTOPOTIO nopsAaaka

-

~,

Onmuncoun || 'unepbonoun || ITapabononn Konnveckne Lununapuyeckue
MOBEPXHOCTH MOBEPXHOCTH
v
Cdepa J_I
v [Munepbonuyeckuii DNNMUNTUYECKU
JIByONOCTHBII TMIMHAD LR A
runepOoson1 l y
| Dnnunruueckuii [Tapabonuueckwuii
: LUTAHAD
OIHOMONIOCTHBIN napabomnonn
runepOoIou1 Y
[M'unepOonunueckuii
napabosou

2  Dumicounn

Onpedenenue
DJLINIICONI0M Ha3bIBACTCS [TOBEPXHOCTD, KOTOPasi B HEKOTOPOIl s1e-
KapTOBOil cucTeMe KOOPAMHAT OIpeJIesieTcsl KAHOHMYIeCKIM ypaBHe-

HMnemM

.%'2 2 22

rae a > 0,b> 0, ¢ > 0 - napaMeTpsl (IOJyOCH) SJLIHIICOU/TA.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Ecnu noyocn a, b, ¢ pa3audHbl, TO SJITUIICON]T HA3bIBAETCS TPEXOC-
HBIM; €CJI KakKue-ub0 JIBe MOJIyOCH PABHDLI — JJIJIUIICOMUIOM BpAallle-
HUSI; €CJTM BCe TPU TOJIYOCH PaBHBI, TO MOJIydaeTcs cdepa .

Teomempuueckue ceoticmea aaruncouda:

1. Cevenug symrconia MIOCKOCTIMU © = h, y = h win z = h ecTb
9JUINATICHI.

2. DJLTUTICOU/T TIEJIMKOM PACIOJIOZKEH B TapaJiiesIeluIe/ie ¢ eHTPOM
B Touke O(0,0,0), ¢ TparsiMU, TAPAJIIETBHBIMI KOODIIMHATHBIM TLJIOCKO-
CTSM, U CO CTOPOHAMMU, paBHBIMU 2a, 2b 1 2c.

YpaBHEHNE MHIMOTO SJIIUTICONIA:

DTa MOBEPXHOCTH HE MMEET HU OJHOIl BEIeCTBEHHON TOUKI.

3 T'umnepbosonabl

3.1 OaHOMmOJIOCTHBINA ruIIepO0Iom,

Onpedeaenue

O AHOIIO/JIOCTHBIM I'AIIePOOJIONIOM HA3BIBAETCs IOBEPXHOCTD, KO-
TOpasi B HEKOTOPOIi JeKapTOBOIl cUcTeMe KOOPIUHAT OIpeJIesisieTcs] Ka-
HOHUYECKUM ypaBHEHUEM

riea > 0,0>0,c>0.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

y

=]

Teomempuueckue ceoticmea 00HONOAOCMHO20 2uNepPbOAOUIG:

1. Kaxxiasi ropusoHTabHas IJIOCKOCTh 2 = h Iiepecekaer THiep-
6oJION1 10 DJUINIICY. DJUIAIIC Hojydatonuiics npu h = 0, Ha3bIBaeTCs
TOPJIOBBIM JIJIUIICOM TIUIepPOOJION/Ia.

2. Beprukasbnble miockoctn = 0 n y = 0 nepecekaioT rutepboJio-
UJ1 TT0 TUITEPOOJIAM.

3. Ocb Oz HazbIBaeTCs IMPOJOJABHON OChIO runepbosiona, ocu Ox
1 Oy Ha3bIBAIOTCS MOMEPEYHBIMU OCSIMU I'UIlepboJIon1a.

3.2 JIBymoJjocTHBI TUIIEpPOOJIONT

Onpedenenue
JIBYIIOJIOCTHBIM THUIEePOOJIONIOM HA3bIBAETCs TOBEPXHOCTH, KO-
TOpasi B HEKOTOPOil IeKapTOBOil cucTeMe KOOpIMHAT OIpPeIessieTcsl Ka-
HOHIYECKNM ypPaBHEHHEM
22 2 22
2TE-e-"h
riea>0,0>0,c>0.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Teomempuueckue ceoticmea d6Ynos0CmMHO20 2unepboaouda:

1. Kaxgast ropusoHTa bHAS IJI0CKOCTH 2 = h nipu |h| < ¢ He nepe-
cekaeT runepboJion I, Ipu |h| = ¢ uMeer eUHCTBEHHYIO OOIILYI0 TOUYKY
¢ runep6osongom ((0,0,¢) mpu h = ¢ u (0,0, —c) npu h = —c¢). llpn
|h| > ¢ mockocTh 2z = h nepecekaeT runepbOIONL O HJLIUIICY.

2. Beprukasibnbie miockoctn r = 0 u y = 0 mepecekaioT rumepoo-
JIOUJI 110 TUnepbosIaM, y KOTOPBIX JACHCTBUTENLHON OCHIO SIBJISIETCA OCh
Oz.

3. [ToBepXHOCTH COCTOMT U3 JIBYX CHUMMETPUUHBIX IIOJIOCTEIl, MMEro-
mux (HhOpMY HEOIPAHUYEHHBIX YAalll, PACIOJIOXKEHHBIX B IIOJIYIIPOCTPAH-
cTBax z > cu z < —c.

4. Ocb Oz HA3BIBAETCS MPOAOJIBHONI OChIO runepbosonia, ocu Ox
1 Oy Ha3LIBAIOTCS MOIMEPEUHBIMI OCAMM TUIIEPOOJION/IA.

4 Ilapabosonabl

4.1 DaaunTudecKuii mapadoIon

Onpedeenue

DIINNTUYIECKNM I1apaboJIONI0M Ha3bIBACTCS IOBEPXHOCTH, KO-
TOpasi B HEKOTOPOIl JIeKapTOBOIl crucTeMe KOOPAUHAT OIPeesiercs Ka-
HOHIYIECKNM ypPaBHEHHEM
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

rie a > 0,b > 0.

Teomempuneckue c60tCMBa INAUNMUYECKO20 NAPAOONOUIG:

1. Kazkyas miockoctb 2 = h npu h < 0 He nepecekaeT 1apadoIonI,
npu h = 0 mmeer ¢ HEM eauHCTBeHHYIO 0011y Touky (O(0,0,0), mpn
h > 0 nepecekaeT 1apabOJION/L 110 JLINIICY.

2. [Lnockoctn x = 0 u y = 0 nepecexkaroT rmapadOIOnIL 110 HapadoJIaM.

3. I[ToBepxXHOCTb COCTOUT U3 OJIHOIT 1TOJIOCTH, MMeToIelt (hopMmy Heorpa-
HUYEHHOI Jallli, paciio/IoXKeHHOI B moJtyrnpocrpancrse z > 0.

4. Ocb Oz HA3BIBAETCSI OCHIO JIMIITHIECKOTO Mapadosonia, TOUKa
0(0,0,0) - ero BepIIKHOI.

4.2 T'unepboamdeckuii mapadosionm

Onpedenenue

I'mnepbosmyecKnM mapaboI0u0M HAZLIBAECTCS IIOBEPXHOCTE, KO-
TOpasi B HEKOTOPOii JIeKapTOBOil cucTeMe KOOpIMHAT OIPeIesIsieTcsl Ka-
HOHIYECKNM ypPaBHEHHEM

e a > 0,0 > 0.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Teomempuneckue ceoticmea 2unepbosueckozo napabosouda:

1. Kaxknas miaockocth 2 = h npun h < 0 nepecekaer mapabOJIOn
1o rurepboJie, JeficTBUTeIbHAS OCh KOTOPOil napaJsuienbua ocu Oy, a
MHnMas — ocu Ox. Ilpu h > 0 miockocTsb 2z = h nepecekaeT napadoJion,1
1o runepdoie, JeiicTBUTEIbHAsS OCh KOTOpPoil mapaJsuienbHa ocu Oz, a
MHnMasi — ocu Qy. Ilnockoers 2z = 0 nepecekaer mnapadoOJIONI 110 Iape
IIPSIMBIX

2. I[Lnockoctun y = h u x = h nepecekaroT 1apadOJION 10 apadoJIaM.

3. IloBepxHOCTH MMeET BUJI CeJljla U MOXKET ObITh IIOJIyUeHa JIBUKE-
HUEeM T1apadoJibl, IIPU YCJOBHUH, UTO 3Ta Hapabosa BCe BPEMs OCTAeTCsI
B IJIOCKOCTH, IEPIEHANKYIAPHON K OJHON M3 Oceil KOOpAWHAT, IIpUIeM
0Cb 1apaboJIbl He MEHsIeT CBOEro HaIIPABJIEHUsI, & BEPIINHA CKOJIL3UT 110
JIpyToii rmapaboJie.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

5 Konyc BToporo nmopsaka

Onpedeaenue

KoHnyeckasi IOBEPXHOCTbD - 9TO I[I0BEPXHOCTDL, 00pa30BaHHAsT IIPsI-
MbIMU  ([IPSIMOJTMHEHHBIMU  00PA3YIOIINMI ), TPOXOJSIIIMI I€Pe3 OJIHY
TOYKY, Ha3bIBAEMYIO BEPIIHHON KOHYCA.

Onpedenenue

Hanpasagromniasg KOHIYIECKOiT TOBEPXHOCTH - 3TO ITPOU3BOJILHO pac-
MoJIOYKeHHas Ha Hell Junusd, ob/1aj1aronias TeM CBOHCTBOM, YTO JI00asd
HpsIMOJIMHEITHAsT 0OpasyIolas lepecekaeT ee B OJHOI M TOJIBKO OJHOI
TOYKE.

Onpedenenue

DIINNTIYIECKNM KOHYCOM Ha3bIBaeTCsl IIOBEPXHOCTH, KOTOpas B
HEKOTOPOI JIEKapTOBO CHCTEMe KOOPIMHAT OIpeje/isercs KaHOHUYe-
CKNM ypaBHEHHEM

rrea>0,b>0,c>0.
Z

Teomempuueckue ceoticmea KoHyca:
1. Cedenne JUIMIITHIECKOIO KOHYCA ILIOCKOCTBIO 2z = h tpu h # 0
pecTaBiser coboit ssmic. [Ipsmast mpoxosiinast depe3 MeHTPhl ITUX

(© Mensmmosa 11.B., 2018 8



MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

9JIJTUTICOB, Ha3bIBAETCsI OChIO KOoHyca. CeueHne KOHYCa MJIOCKOCThIO 2 =
0 cocrout u3 oxuoit Toukn O(0,0,0).

2. Cedennst KoHyca ILUIOCKOCTsIMA = h u y = h, h # 0 aBisioTcs
rurnepooJIamMu.

3. Ceuenns konyca miockoctssMu = 0 u y = 0 npeJIcTaB/IA0T codoit
napbl IepeceKaloNnXcsl MPsAMbIX.

4. PaccmaTpuBasl cedeHns KOHYCa IIJIOCKOCTSIMU, He TePIeH TIKYIsp-
HbiMU ocsaiM Ox uan Oy MOKEM TOJIyIUTh 1apadoIIy.

5. IloBepxHOCTH COCTOUT U3 JIBYX CUMMETPUIHBIX JacTell, pacroio-
JKEHHBIX B 1oJjiynpocTpancTsax 2z > 0 u 2z < 0.

6 llnmusapudyecKkue MOBEePXHOCTHI

Onpedeaenue

IHunuaapuyeckasi IOBEPXHOCTb — 3TO ITOBEPXHOCTH, KOTOPYIO
OMUCHIBAET MpsiMas (06pa3yromiasi), KOTopasi, 0CTaBasiCh TapasIeJbHO
caMoii cebe, JIBUXKETCS BJI0JIb HEKOTOPOIT KPUBOil, Ha3bIBaEcMOIl HAIIPaB-
asrorieii. [lo mazBannuio HampaBsgionieil MOJydaloT CBOe Ha3BaHUE U
IWJINHIPBI.

Ecmm obpasyromias mapaJuiesbia KaKoii-1ubo ocu KOOpAuHAT, TO Ka-
HOHUYECKOE ypaBHEHNUE IMUJINHJPA HE COJICPXKUT B YPaBHEHUU COOTBET-
CTBYIOIIYIO TIepeMeHny1o. B 3ToM cirydae ypaBHeHUE UITH/IPa TTOBTOPSI-
€T ypaBHEHUE CBOCI HAIIPABJIAIOIIEI.

JL1st TocTpOoeHus UINHIpa, HYKHO IMTOCTPOUTH HAIIPABJIAIONLYIO B TOM
ILJIOCKOCTH, B KOTOPOI OHa 3a/laHa, a 3aTeM «TAHYTb» ITY JIMHUIO BOJIb
TOI OCH, KOOp/inHaTa KOTOPOIl OTCYTCTBYET B YPaBHECHUN.

[Ipusnak ypaBHeHUS TUJINHIPUIECKON TOBEPXHOCTU: B ypaBHEHUU
OTCYTCTBYET OJIHA U3 TPEX [HepeMEeHHbIX.

BapunanToB pa3anynbixX ypaBHEHUi ITUJINHJIPOB JJOCTATOYHO MHOTO.
PaccmoTpnm Te U3 HUX, K KOTOPBIM MPUBOIAT KAHOHUIECKNE YPaBHEHUS
KPUBBIX BTOPOTO Mopsijika (cautaem, aro a > 0,0 > 0,p > 0):
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

- JUIANITHYECKUNA IMUJIMHIP ¢ KAHOHUYIECKIM YpaBHEHIEM
22 P
—+5= 1
a b

(HAITpABJISTIONIET SIBJISIETCsT SJLIUIIC, OOpasyfolas napaJuienbia oc Oz);

3 z

- FPIHep6OJII/I‘IeCKI/Iﬁ OUJIMHAP C KaHOHNYE€CKHNM YPaBHEHHUEM
2 2
L Y

2 2
a b
(HampaBJIsTroNeil sIBJIsIeTCs rumepOosIa, obpasyromias napaJjieJbHa OCh
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

- TapaboINYeCcCKUil MUJINHIP ¢ KAHOHUYECKUM ypaBHEHHIEM
y2 = 2px
(HanpaBﬂﬂmmeﬁ sIBJIsSIeTCsl TIapaboJia, oOpasylolas mapaJliebHa OCH Oz).

N 2

OTMeTnM, 4TO ecJ/In HAIIPABJISIONICH SBIAETCA IIapa, IePeCeKAION X A
(mapaJuiesIbHBIX, COBIA/AIONINX ) MPSIMbBIX, TO COOTBETCTBYOIIAA UM I[H-
JIAHIPHYECKAst IOBEPXHOCTD HPEJICTAB/ISET COOOIl apy HepeceKaoixCcst
(mapaJiteIbHBIX, COBIAJIAIONINX ) IIIIOCKOCTEII:

- YpaBHeHne Tapbl IepeceKalonIinXcsi IMJIOCKOCTel
2 2
z Y
a2
- YpaBHeHne mapbl HapaJie IbHBIX IIJIOCKOCTEM
y? = a?,
- YpaBHeHrne Mapbl MHUMBIX MapaJljieJbHBIX IIJIOCKOCTEel
2 _ 2
Yy = —a”.
- YpaBHeH1e Tapbl COBIAJIAIONINX MJIOCKOCTEM

y? = 0.
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