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Bornipocsl 1o Kypcy
«AHanMTUYeCKas reoMeTpUs»
Mmexmat MI'Y, ocenn 2022.
jgektop npod. J[.B. MUIMOHUUKOB

BekTopbl 4 onepanuu HaZ, HUMU. CBOMCTBA onepanyi.

JIuHeliHasA 3aBUCUMOCTb U HE3aBUCUMOCTb BeKTOPOB. Ko/lsilMHeapHOCTh
Y KOMILJIAHAapPHOCTb BEKTOPOB. JleMMa 0 JIMHENHO 3aBUCUMOU CUCTEME
BEKTOPOB. JleMMa 0 IMHEWHO 3aBUCUMOU MOACUCTEME («JIEMMa O
TPOSIHCKOM KOHEY).

JleMMa 0 reoMeTpHUYECKOU HWHTepIpeTaL vy JUHEMHOU 3aBUCUMOCTH.
bBasuc BeKTOpOB Ha MJIOCKOCTH U B IpocTpaHcTBe. TeopeMa o 6a3uce.
KoopauHaThl BeKTOpa OTHOCUTEJIbHO 6a3uca. /leMMa 0 CBOWCTBe
KoOpAWHAT BeKkTopa. AbpdrHHas cucteMa koopauHaT. KoopanHaTHbBIN
penep. Paguyc-BekTop Touku. PopMyJibl J1 KOOPAUHAT TOUKH,
JleJidlled HallpaBJIeHHbIA OTPe30K B 3aZlaHHOM OTHOILEHUH.

IleHTp Macc, KOPpPEKTHOCTb ONpe/ie/IeHUs] U ero CBOMCTBA.

CkasisipHOe poU3BeJieHUe U TeopeMa 0 ero cBorcTBax. PopMyJibl [
CKaJIIPHOT0 POM3Be/leHUsl B OPTOrOHa/JILHOU CUCTeMe KOOP/MHaT.
OpueHTHpOBaHHad MJIOILA/Ab TapaJslieJlorpaMMa U ee CBOMCTBA.
3aMeHa adpPUHHOM CUCTEMbBI KOOPAUHAT Ha MJIOCKOCTU. TeopeMa o
dopmysnax apduHHON 3aMeHbI CUCTEMbI KOOPAWHAT.

OTHoOIIEeHHe 3KBHBaJIEHTHOCTH (0JMHAaKOBasi OPUEHTUPOBAHHOCTb) Ha
MHOXXeCTBe 6a31COB MJIOCKOCTH.

OpueHTaLys NJIOCKOCTH U OpUEHTAaLUsl IPOCTPAaHCTBA.

. OpueHTHpPOBaHHBINA 00'beM Napasjiesenunesa.
12.

BekTopHOe npon3sBeeHNe BeKTOPOB. CMelllaHHOe NTPOU3Be/leHue
BEKTOPOB U ero CBsI3b C OPUEHTUPOBAHHBIM 00'bEMOM.

TeopeMa 0 cBOMCTBax CMeLIaHHOTO IPOU3Be/IeHUS.

Teopema o cBoOMCTBax BEKTOPHOTO IPOU3BE€HUS.

dopmMy.ia /191 BEKTOPHOTO IPOM3BeleHUSl B OPTOrOHA/JIbHOM cUCTeMe
KoopAHuHAT. PopMy. bl /151 JBOMHOI'O BEKTOPHOTO IPOU3Be/leHUS.
[lapameTpuryecKkoe U 00liee ypaBHeHHe NIPSAMOU Ha NMJIOCKOCTH B
Npou3BOJIbHON adPUHHOM cUCTeMe KOOpUHAT. X 3KBUBaJIEeHTHOCTD
JlJ1s1 BBIOpAHHOM NPSIMOM.

TeopeMa eMHCTBEHHOCTH /1151 0011[eT0 YpaBHEHUS IPSAMOU Ha
IJIOCKOCTH. B3auMHoOe pacnoJioxkeHue [IByX IPSAMbIX Ha MJIOCKOCTH —
CBSI3b C ypPaBHEHHUAMHU.

[Iy4ok npsAMBIX HA IIJIOCKOCTHU: COOCTBEHHBbIN U HeCOOCTBeHHbIH. [lepBas
TeopeMa 0 My4ykKe NpsIMbIX (Iy40K ypaBHEHHUM ).

BTopas TeopeMa 0 ny4yke NpsAMBIX Ha [IJIOCKOCTH (4epe3 onpeJieuTeb
TpeTbero Nopsijka).

[TonoxxuTes1bHAA U OTpULIATebHAs NOJYIJIOCKOCTH, ONlpe/ie/IeHHbIe
ypaBHEHHEM NpsMoil. BeKTop HOpMaJ/iv K IPSAMOU 3aZlaHHOU 06LUM
ypaBHeHHEM B OPTOrOHAJIbHOU cucTeMe KoopAuHaT. PopmyJia A4 yria
Mexy npsaMbIMy. PopMyJia [iJ1 pacCTOSAHUSA OT TOYKH /10 IPSAMOM Ha
IJIOCKOCTHU B OPTOTOHAJIbHOW CUCTEMe KOOpAUHAT.

[l;10cKOCTH B IPOCTPaHCTBE. JKBUBAJIEHTHOCTD OOLIEro U
napaMeTpUyecKoro ypaBHeHUH MJIOCKOCTH.
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JleMMa o BeKTOpe, napa/ijieJ;1IbHOM IJIOCKOCTHU. TeopeMa o Byx
YPaBHEHUAX [1epBOTro NOPAJKa, 3aJal0LUX OJHY U TY XKe IIJIOCKOCTb.
B3anMHoOe pacnoJiokeHue IJI0CKOCTeH B IpocTpaHcTBe. [Iydok
miockocted. TeopeMa o ny4yke maockoctei. CBA3Ka MJIOCKOCTEH.
Teopema o0 cBfA3Ke NJIOCKOCTEH.

Bubl ypaBHEeHU M NIpSAMOUW B IPOCTPaHCTBe. B3aMHOe pacriosioxkeHue
JIBYX MPSAMBIX B IPOCTPAHCTBE.

OpToroHasibHble 3aMeHbl KOOPAHWHAT Ha IJIOCKOCTHU. OpTOrOHaJIbHbIE
MaTpPULBL.

YpaBHeHUd BTOPOro NopsAAKa Ha JIOCKOCTH U MOHATUE KBAJ|pPUKHU.

.JleMMa 0 NOBOpPOTe OPTOrOHAJILHOU CUCTEMbI KOOPAUHAT, IPUBOAALIEM

KBaZipaTU4YHYy0 GOpPMy YpaBHEHH K [JUarOHaJbHOMY BUJY.

MaTpuyHas ¢opMa 3anucy ypaBHEHUS BTOPOIo MOPsJKa U 3aKOH
M3MeHeHHUs MaTpULbl KBaJipaTU4YHOU GopMbl pu adpPUHHOU 3aMeHe
KOOp/JMHAT.

OpToroHasbHble MHBApPUAHTbl YpaBHEHUS BTOPOIo NOpsJKa.
XapaKTepHUCTUYeCKUI MHOT'O4YJIEH YPaBHEHUS BTOPOIO MOPsJKa.
Teopema o Tpex TUIIax KAHOHUYECKHUX YPaBHEHUU BTOPOIO MOPsJKa.
TeopeMa o cylecTBOBAaHMY KAHOHUYECKOM CUCTEMBI KOOPJHUHAT U
KaHOHUYEeCKUX YPaBHEHUH JJI1 IJIOCKUX KBaJPUK.

OpToOroHa/sibHbIM TOJIYUHBAPUAHT, €r0 CBOMCTBA U IPUMEHEHUE.

OnpezeneHust BUjia KpUBOW BTOPOIO NOPs/Ka 10 ee OPTOrOHaIbHBIM
WHBapHUaHTaM.

Pacnaparomascsa kprBas BTOPOTo Nopsiika U TeopeMa 06 ypaBHeHUH
KpHUBOM BTOPOr0 MOPSAJKA, COAepKalled NpsaMyIo.

LleHTp KpUBOW BTOPOTrO NOPAAKA U LLIeHTP CUMMeTpHUU. TeopeMa o
[leHTpe KpUBOK BTOPOTO NOPAAKA.

Teopema o kjaccuprKany KpUBbIX BTOPOTO MOPsJKa M0 YUCTY
[IeHTPOB CUMMETpPHH.

[lepeceyeHne KpUBOW BTOPOro NOpAAKa C NIPAMOXA. ACUMIITOTUYECKUE
HanpaBJeHUs
JluamMeTp KpUBOW BTOPOTO NOPsi/IKa, BbIBOJ, ero ypaBHeHUs. Ocobbie
HanpaBJ/IeHUSs.

Ocobble TOUYKHU KpUBOM BTOpOro nopsifka. KacatesbHas k KpuBou
BTOPOTO NOPsA/AKa B HE0CO00H ToyKe. MaTpyUyHas 3alUCh YpaBHEHUS
KacaTeJbHOU

dokanbHOE CBOMCTBO 3JIJIUIICA. DKCIEHTPUCUTET 3JIJIMIICA.
JlupeKTopHaJbHOe CBOMCTBO 3JIJIMIICA.

JJIIMIIC ¥ TUIIep6oJia KaK KOHUYeCKUe cedyeHUs (waphbl JlangeneHa).
[lapa6oJia kKak reoMeTpUuecKoe MecTo TodeK (POKyC U JUPEeKTpuUca).
[lapa6oJia kKak KOHUYeCKoe cedyeHUe (gupeKTpuca U wap JlaHaeneHa).
dokasbHOE CBOMCTBO rUNep60Jibl. JKCIEHTPUCUTET rUNepOoIibl.
JlupeKTopHaJbHOE CBOWCTBO ITMIIepOO0JIbL.

YpaBHeHU 3J/1/1MIICa, TUNep60Jbl (IpaBas BeTBb), 1apaboJibl B
NOJIIPHOM CUCTeMe KOOpAHUHAT.

Ocb cMUMMeTpHUHM KPUBOYM BTOPOr0 NopsAKa. [JlaBHbIA fUaMeTp.
YpaBHeHHe 0CUM CUMMeTpPUH NIapaboJibl.
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JluameTpshl U IeHTp cuMMeTpuu. TeopeMa o JruaMeTpax KpUBOUM BTOPOTO
nopsi/ika C eAMHCTBEHHBIM 1IeHTpoM. ConpshKeHHbIe HallpaBJIeHUs U
ArameTpbl. Ocobble HapaBJeHUs.

OcH cMMMeTpUHU U IJIaBHbIE IMaMeTpPbl KPUBOM BTOPOTO MOPS/Ka.
['J1aBHbIe HanpaBJ/ieHUs U COGCTBEHHbIE BEKTOPbI MAaTPHIbI
KBaJlpaTU4YHOM popMbl. BbiBoJ GOpMyJIbI 1151 TAHTEHCA YTJ/1a HAKJIOHA
HOBOM ocu Ox’ k cTapou ocu Ox.

AdoduHHbIe Tpeobpa3oBaHUs MJIOCKOCTU U IPOCTpPaHCTBA. X OCHOBHbIE
cBoiicTBa. [Ipeobpa3oBaHue nogo6usl.

Ananutuyeckas 3anucb apUHHOTO Npeobpa3oBaHUS

. U3omeTpuyeckue npeo6pazoBaHus. OpTOroHabHblE MAaTPHUILbI BTOPOTO

nopsi/ika.

. Teopema llanga aj1g NJa0CKOCTH.
53.

YpaBHeHUe BTOpPOro nopsjaka B npocrpaHcTse. [Ipusesenue
KBaZpaTU4YHOW GOPMBI K IJIaBHBIM OCSM.

JleMMa 0 5 TUNax KAHOHWYECKHUX ypaBHEHUU 111 IOBEPXHOCTH BTOPOTO
nopsika.

TeopeMa o cylecTBOBAaHMHY KAHOHUYECKOM CUCTEMBI KOOPJUHAT U
KaHOHUYEeCKUX YPaBHEHUH /I IPOCTPAHCTBEHHBIX KBa/IPHUK.
YpaBHeHHUA U rpadUKU: 3JIJIMIICOU/IA, TUIep60JI0M/10B, TapaboJIoui0B U
KOHYyCa — METO/I CeYEHUI 3TUX NOBEPXHOCTEN KOOPAUHATHBIMU
IJIOCKOCTSIMHU

Teopema o nepeceyeHMH NOBEPXHOCTH BTOPOTO NOPSAAKA C JIOCKOCTHIO.
YpaBHeHHUe IIJIOCKOTO CeYeHUs1 IOBEPXHOCTH B OPTOrOHAJIbHbBIX
KOOp/JIMHATAaX.

Teopema o nepeceyeHMH NPSIMOY € TIOBEPXHOCTHIO BTOPOTO MOPAAKA.
Teopema o npsIMOJIMHENHBIX 06Pa3yOIIUX FUIIEPOOJIUIECKOTO
napaboJsionja.

TeopeMa 0 npsAMOJIMHENHBIX 06pPa3yOLKUX 0JHONOJIOCTHOTO
runep6osionsa.

Knaccudukanus noBepxHocTel BTOPOro nNopsa/Ka no Yrucay LeHTPOB.
Oco6ble TOUYKU MOBEPXHOCTEN BTOPOTO NOPSJKA.

KacartesibHble IpsiMble U KacaTesbHas JIOCKOCTb K IOBEPXHOCTH
BTOPOTO NOPAAKA.

Tpu Moze NpoeKTUBHOM IJIOCKOCTH. becKkoOHeYHO yja/ieHHble TOYKHU.
[IpsiMble Ha IPOEKTUBHOM NMJI0CKOCTHU. [loHATHE UHLIUJEHTHOCTH.
[IpuMepsbl JBOWCTBEHHBIX YTBEPXKIEHU M.

CBA3b OJHOPOJHBIX KOOPJUHAT MOJEJIU CBA3KU C KOOpJUHATAMU B
apduHHOU KapTe.

Teopema /lesapra.

KpuBsble BTOpOro nopsi/jka Ha NpOEKTUBHOU MJIOCKOCTH.

[IpoekTHBHBIE Ipeobpa3oBaHUS.

AdodunHas knaccudpukanysa HeMyCThIX KPUBBIX BTOPOTO NOPsiJKa.
[IpoekTuBHasA K1accuPpUKaLUsa HEMYCThIX KPUBBIX BTOPOTO NOPAAKA.
AdodunHag knaccudukalysa HeNyCThIX IOBEPXHOCTEN BTOPOTro NOPsJKa.

JlutepaTtypa:
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HUzpatenbctBo MI'Y, 1990.
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