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Hal'lpaBﬂeHHble OTpPE3KM

MaTtepuan sToro naparpaca B OCHOBHOM N3BECTEH W3 LUKOJLHOMO Kypca
MaTeMaTUKN.
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Hal'lpaBﬂeHHble OTpPE3KM

MaTtepuan sToro naparpaca B OCHOBHOM N3BECTEH W3 LUKOJLHOMO Kypca
maTemaTukmn. QLHAKO eCTb U CyLLECTBEHHbIE OTAMYNS OT U3JIOKEHUS STOro
MaTepuana B LUKOJE.
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Hal'lpaBﬂeHHble OTpPE3KM

MaTtepuan sToro naparpaca B OCHOBHOM N3BECTEH W3 LUKOJLHOMO Kypca
maTemaTukmn. QLHAKO eCTb U CyLLECTBEHHbIE OTAMYNS OT U3JIOKEHUS STOro
maTeprana B wkone. OAHO M3 HUX COCTOMT B OMpPefesieHNI NOHATUSI BEKTOPA.
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Hal'lpaBﬂeHHble OTpPE3KM

MaTtepuan sToro naparpaca B OCHOBHOM N3BECTEH W3 LUKOJLHOMO Kypca
maTemaTukmn. QLHAKO eCTb U CyLLECTBEHHbIE OTAMYNS OT U3JIOKEHUS STOro
maTeprana B wkone. OAHO M3 HUX COCTOMT B OMpPefesieHNI NOHATUSI BEKTOPA.

Onpegenetdue

OTpe3sok AB Ha3blBaeTCs Hanpas/IeHHbIM, €CJIN YKa3aHO, Kakasi 3 Tovek A
unn B siBNsieTcsl ero Ha4asoM, a Kakasi — KOHLOM.
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Hal'lpaBﬂeHHble OTpPE3KM

MaTtepuan sToro naparpaca B OCHOBHOM N3BECTEH W3 LUKOJLHOMO Kypca
maTemaTukmn. QLHAKO eCTb U CyLLECTBEHHbIE OTAMYNS OT U3JIOKEHUS STOro
maTeprana B wkone. OAHO M3 HUX COCTOMT B OMpPefesieHNI NOHATUSI BEKTOPA.

Onpegenetdue

OTpe3sok AB Ha3blBaeTCs Hanpas/IeHHbIM, €CJIN YKa3aHO, Kakasi 3 Tovek A
unn B siBnsieTcsl ero Ha4anoMm, a Kakasi — koHuoM. HanpagneHHblii oTpesok
C Havanom B Touke A n KoHuom B Touke B obosHauvaeTcsi Yepes AB.
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Hal'lpaBﬂeHHble OTpPE3KM

MaTtepuan sToro naparpaca B OCHOBHOM N3BECTEH W3 LUKOJLHOMO Kypca
maTemaTukmn. QLHAKO eCTb U CyLLECTBEHHbIE OTAMYNS OT U3JIOKEHUS STOro
maTeprana B wkone. OAHO M3 HUX COCTOMT B OMpPefesieHNI NOHATUSI BEKTOPA.

Onpegenetdue

OTpe3sok AB Ha3blBaeTCs Hanpas/IeHHbIM, €CJIN YKa3aHO, Kakasi 3 Tovek A
unn B siBnsieTcsl ero Ha4anoMm, a Kakasi — koHuoM. HanpagneHHblii oTpesok
C Havanom B Touke A n KoHuom B Touke B obosHauvaeTcsi Yepes AB.
Hnvna HanpaeneHnHoro otpeska AB obosHavaeTcs 4yepes ‘@ ‘
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Hal'lpaBﬂeHHble OTpPE3KM

MaTtepuan sToro naparpaca B OCHOBHOM N3BECTEH W3 LUKOJLHOMO Kypca
maTemaTukmn. QLHAKO eCTb U CyLLECTBEHHbIE OTAMYNS OT U3JIOKEHUS STOro
maTeprana B wkone. OAHO M3 HUX COCTOMT B OMpPefesieHNI NOHATUSI BEKTOPA.

Onpegenetdue

OTpe3sok AB Ha3blBaeTCs Hanpas/IeHHbIM, €CJIN YKa3aHO, Kakasi 3 Tovek A
unn B siBnsieTcsl ero Ha4anoMm, a Kakasi — koHuoM. HanpagneHHblii oTpesok
C Havanom B Touke A n KoHuom B Touke B obosHauvaeTcsi Yepes AB.
Hnvna HanpaeneHnHoro otpeska AB obosHavaeTcs 4yepes ‘@ ‘

Ecnn A = B, To 0Tpe3ok Ha3blBaeTcsi HysieBbiM U 0bO3HaYaeTcst Yepes 0.
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Hal'lpaBﬂeHHble OTpPE3KM

MaTtepuan sToro naparpaca B OCHOBHOM N3BECTEH W3 LUKOJLHOMO Kypca
maTemaTukmn. QLHAKO eCTb U CyLLECTBEHHbIE OTAMYNS OT U3JIOKEHUS STOro
maTeprana B wkone. OAHO M3 HUX COCTOMT B OMpPefesieHNI NOHATUSI BEKTOPA.

Onpegenetdue

OTpe3sok AB Ha3blBaeTCs Hanpas/IeHHbIM, €CJIN YKa3aHO, Kakasi 3 Tovek A
unn B siBnsieTcsl ero Ha4anoMm, a Kakasi — koHuoM. HanpagneHHblii oTpesok

C Havanom B Touke A n KoHuom B Touke B obosHauvaeTcsi Yepes AB.
Hnvna HanpaeneHnHoro otpeska AB obosHavaeTcs 4yepes ‘Ag ‘
Ecnn A = B, To oTpe3ok HasbiBaeTcs HysieBbiM 1 0bo3Havaetcs vepes 0.

HanpagneHHblii oTpesok BA HasbiBaeTcsi mpoTnBononoxHbiM Kk AB.
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Hal'lpaBﬂeHHble OTpPE3KM

MaTtepuan sToro naparpaca B OCHOBHOM N3BECTEH W3 LUKOJLHOMO Kypca
maTemaTukmn. QLHAKO eCTb U CyLLECTBEHHbIE OTAMYNS OT U3JIOKEHUS STOro
maTeprana B wkone. OAHO M3 HUX COCTOMT B OMpPefesieHNI NOHATUSI BEKTOPA.

Onpegenetdue

OTpe3sok AB Ha3blBaeTCs Hanpas/IeHHbIM, €CJIN YKa3aHO, Kakasi 3 Tovek A
unn B siBnsieTcsl ero Ha4anoMm, a Kakasi — koHuoM. HanpagneHHblii oTpesok

C Havanom B Touke A n KoHuom B Touke B obosHauvaeTcsi Yepes AB.
Hnvna HanpaeneHnHoro otpeska AB obosHavaeTcs 4yepes ‘Ag ‘
Ecnn A = B, To oTpe3ok HasbiBaeTcs HysieBbiM 1 0bo3Havaetcs vepes 0.

HanpagneHHblii oTpesok BA HasbiBaeTcsi mpoTnBononoxHbiM Kk AB.

@ B wkonbHOM Kypce MaTeMaTUK1 UMEHHO HanpaBfieHHble OTPE3KN
Ha3bIBAlOT BEKTOPaMU, HO Mbl ByfeM pa3nnyaTh 3TU NOHATUSA.
OnpepeneHne BekTopa byaeT gaHo 4yTb nosfgHee.
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Hal'lpaBﬂeHHble OTPE3KN — NNAKCTPaunA

AB

A

HanpasneHHbili oTpesok Ag
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Hal'lpaBﬂeHHble OTPE3KN — NNAKCTPaunA

BA

A

HanpasneHHbili oTpesok BZ
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COHaI’IpaBJ'IEHHbIe, NMPOTNBOHAMPABJ/IEHHbLIE N KOJIZIMHEAPHbIE OTPE3KN

HeHyﬂeBble HanpaB/I€HHbIE OTPE3KU, NEXALNE Ha O,EI,HOﬁ HpﬂMOVI mnnn
Ha napannenbHbIX NMPAMbIX, Ha3blBAlOTCA KOJIJIMHEAPHbBIMU.
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COHaI’IpaBJ'IEHHbIe, NMPOTNBOHAMPABJ/IEHHbLIE N KOJIZIMHEAPHbIE OTPE3KN

Onpeaenenus

HeHyneBble HanpaBfieHHblE OTPE3KHU, NIEXKALLNE HA OAHO MPSIMOA UK

Ha napaffenbHbIX NPSMbIX, Ha3bIBAOTCS KOJTUMHEAPHBIMU.

KonnnHeapHble OTPe3KU HA3bIBAOTCS COHAMPABAEHHBLIMU AN [MPSIMO
KOJIZIMHEAPHbIMY, €CJIN OHU HAMpaBJiEHbl B OAHY U Ty >X€ CTOPOHY, U
MPOTUBOHANPAaBAEHHbIMY W 0BPaTHO KOJIJIMHEAPHBLIMY B NMPOTUBHOM CJydae.
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COHaI’IpaBJ'IEHHbIe, NMPOTNBOHAMPABJ/IEHHbLIE N KOJIZIMHEAPHbIE OTPE3KN

Onpeaenenus

HeHyneBble HanpaBfieHHblE OTPE3KHU, NIEXKALLNE HA OAHO MPSIMOA UK

Ha napaffenbHbIX NPSMbIX, Ha3bIBAOTCS KOJTUMHEAPHBIMU.

KonnnHeapHble OTPe3KU HA3bIBAOTCS COHAMPABAEHHBLIMU AN [MPSIMO
KOJIZIMHEAPHbIMY, €CJIN OHU HAMpaBJiEHbl B OAHY U Ty >X€ CTOPOHY, U
MPOTUBOHANPAaBAEHHbIMY W 0BPaTHO KOJIJIMHEAPHBLIMY B NMPOTUBHOM CJydae.
HyneBoli HanpaBneHHbIi OTPE30K MO ONpPEeAESIEHNIO CHUTAETCS KOJUIMHEAPHbIM,
COHaNpaBJ/IEHHbIM 1 NPOTUBOHANPABJIEHHBIM JIIOBOMY HanpaBJIEHHOMY OTPE3KY.
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COHaI’IpaBJ'IEHHbIe, NMPOTNBOHAMPABJ/IEHHbLIE N KOJIZIMHEAPHbIE OTPE3KN

Onpeaenenus

Henyneeble HanpaeneHHble OTPE3KM, NIEXaLLMNE HA OZHOV NPAMOA uau

Ha NapasfenbHbIX MPAMbIX, HA3bIBAOTCA KOJIMHEAPHBIMU.

KonnuHeapHble 0Tpe3Ku Ha3bIBAKOTCA COHANPaBAEHHbIMY WAW APSMO
KOJIIMHEAPHBIMY, €CAIN OHU HAMpPAaBJeHbl B OAHY U Ty >K€ CTOPOHY, 1
NPOTUBOHANPABAEHHBIMY AN 0BPATHO KOJIMHEAPHBIMY B MPOTUBHOM Ciy4ae.
HyneBoii HanpaBneHHbIi OTPE3OK MO OMPEAENEHNIO CHNTAETCA KOMINHEAPHBIM,
COHaMNpaBJ/IEHHbIM 1 NPOTUBOHAMNPAB/EHHBIM J1I0BOMY HanpaBJEHHOMY OTPE3KY.
KonnnHeapHocTb HanpasreHHbix oTpeskos AB n C'D obosHavator AB || CD,

MX COHAMpPaB/IEHHOCTb — zﬁ m Cﬁ, a npotuBoHanpasneHtocts — AB 1| CD.
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COHaI’IpaBJ'IEHHbIe, NMPOTNBOHAMPABJ/IEHHbLIE N KOJIZIMHEAPHbIE OTPE3KN

Onpeaenenus

HeHyneBble HanpaBfieHHblE OTPE3KHU, NIEXKALLNE HA OAHO MPSIMOA UK

Ha napaffenbHbIX NPSMbIX, Ha3bIBAOTCS KOJTUMHEAPHBIMU.

KonnnHeapHble OTPe3KU HA3bIBAOTCS COHAMPABAEHHBLIMU AN [MPSIMO
KOJIZIMHEAPHbIMY, €CJIN OHU HAMpaBJiEHbl B OAHY U Ty >X€ CTOPOHY, U
MPOTUBOHANPAaBAEHHbIMY W 0BPaTHO KOJIJIMHEAPHBLIMY B NMPOTUBHOM CJydae.
HyneBoli HanpaBneHHbIi OTPE30K MO ONpPEeAESIEHNIO CHUTAETCS KOJUIMHEAPHbIM,
COHaNpaBJ/IEHHbIM 1 NPOTUBOHAMNPABJIEHHBIM JIIOBOMY HanpaBJIEHHOMY OTPE3KY.

KonnnHeapHocTb HanpasreHHbix oTpeskos AB n C'D obosHavator AB || CD,

NX COHaMpPaBJIEHHOCTb — zﬁ m Cﬁ, a npoTtueoHanpasseHHocTs — AB 1| CD.

9 TepMunH <KONIMHEAPHOCTb» MPOUCXOAUT OT NATUHCKUX KOpHEl «col»
(npnaaet 3HaveHue coBmecTHOCTU) U «linearisy (AuHeRHbIR).
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Konnleeaprle HAMpPaBJZIEHHbIE OTPE3KN — UNNKOCTPaALUNA

[psimo konnnHeapHble oTpesku Ag n 023 — KOHLIbl OTPE3KOB JieXxXaT
No OAHY CTOPOHY OT MPSIMOM, NPOXOAsLLEN Yepe3 nx Havana.
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KOJU'IVIHeaprIe HAMpPaBJZIEHHbIE OTPE3KN — UNNKOCTPaALUNA

H

[psimo konnnHeapHble oTpesku Ag n 023 — KOHLIbl OTPE3KOB JieXxXaT
No OAHY CTOPOHY OT MPSIMOM, NPOXOAsLLEN Yepe3 nx Havana.

Ob6paTHO KoNAMHeapHble OTPE3KN E? n Gﬁ — KOHLIbl OTPE3KOB JIexXaT
Mo pasHble CTOPOHbI OT MPSIMOI, NPOXOAsLLE Yepe3 ux Havana.
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[MoHsiTHe BEKTOPA

BeeneM Ha MHOXeCTBE BCEX HaMpaBJIeHHbIX OTPE3KOB BUHAPHOE OTHOLUEHNE (i:
zﬁaCﬁ Torga u TOJIbKO Torga, Korga zﬁ m 023 " |z@| = |CZ§ |
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[MoHsiTHe BEKTOPA

BBeﬂ,eM Ha MHOXXECTBE BCEX HAMNPABJZIEHHbIX OTPE3KOB 6VIHapHOE OTHOLWWIEHNE

A§a023 Torga u TOJIbKO Torga, Korga A§ m 023 " |A§| = |CZ§ |
OueBnaHO, 4TO OoTHOLWEHNE @ peddNEKCUBHO, CUMMETPUYHO U TPAH3UTUBHO,
T.€. SIBNSAETCA OTHOLIEHNEM SKBMBANEHTHOCTH.
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[MoHsiTHe BEKTOPA

Beenem Ha MHOXXeCTBe BCEX HaMpaBJIEHHbIX OTPE3KOB BUHApHOE OTHOLLEeHNE
z@a@ Torga u TONbKO TOrfa, Korga zﬁ m @ n |E‘ = ‘@ |
OueBnaHO, 4TO OoTHOLWEHNE @ peddNEKCUBHO, CUMMETPUYHO U TPAH3UTUBHO,
T.e. SIBNSETCA OTHOLUEHUEM SKBUBANEHTHOCTH.

Onpegenetdue

BeKTOpOM Ha3bIBAETCS KJ1aCC OTHOLWIEHNA 3KBUBAJIEHTHOCTU Cv.
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[MoHsiTHe BEKTOPA

Beenem Ha MHOXXeCTBe BCEX HaMpaBJIEHHbIX OTPE3KOB BUHApHOE OTHOLLEeHNE
z@a@ Torga u TONbKO TOrfa, Korga zﬁ m @ n |E‘ = ‘@ |
OueBnaHO, 4TO OoTHOLWEHNE @ peddNEKCUBHO, CUMMETPUYHO U TPAH3UTUBHO,
T.e. SIBNSETCA OTHOLUEHUEM SKBUBANEHTHOCTH.

Onpegenetdue

BeKTOpOM Ha3bIBAETCS KJ1aCC OTHOLWIEHNA 3KBUBAJIEHTHOCTU Cv.

@ lHbIMn cnoBamn BEKTOP — 3TO MHOXXECTBO BCEX HAMPABJIEHHbLIX OTPE3KOB,
NMMEeLWnX OANHAKOBYO AJINHY N OA4NHAKOBOE HanpaBiieHUe.
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[MoHsiTHe BEKTOPA

Beenem Ha MHOXXeCTBe BCEX HaMpaBJIEHHbIX OTPE3KOB BUHApHOE OTHOLLEeHNE
z@a@ Torga u TONbKO TOrfa, Korga zﬁ m @ n |E‘ = ‘@ |
OueBnaHO, 4TO OoTHOLWEHNE @ peddNEKCUBHO, CUMMETPUYHO U TPAH3UTUBHO,
T.e. SIBNSETCA OTHOLUEHUEM SKBUBANEHTHOCTH.

Onpegenetdue

BeKTOpOM Ha3bIBAETCS KJ1aCC OTHOLWIEHNA 3KBUBAJIEHTHOCTU Cv.

@ lHbIMn cnoBamn BEKTOP — 3TO MHOXXECTBO BCEX HAMPABJIEHHbLIX OTPE3KOB,
NMMEeLWnX OANHAKOBYO AJINHY N OA4NHAKOBOE HanpaBiieHUe.

Onpegenetdue

HanpaBneHHbIli OTpe3ok, NpuHaAneXkalnii BEKTopy, Ha3blBaeTcs
n30bparkeHnemM BEKTOPA.
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[MoHsiTHe BEKTOPA

Beenem Ha MHOXXeCTBe BCEX HaMpaBJIEHHbIX OTPE3KOB BUHApHOE OTHOLLEeHNE
z@a@ Torga u TONbKO TOrfa, Korga zﬁ m @ n |E‘ = ‘@ |
OueBnaHO, 4TO OoTHOLWEHNE @ peddNEKCUBHO, CUMMETPUYHO U TPAH3UTUBHO,
T.e. SIBNSETCA OTHOLUEHUEM SKBUBANEHTHOCTH.

Onpegenetdue

BeKTOpOM Ha3bIBAETCS KJ1aCC OTHOLWIEHNA 3KBUBAJIEHTHOCTU Cv.

@ lHbIMn cnoBamn BEKTOP — 3TO MHOXXECTBO BCEX HAMPABJIEHHbLIX OTPE3KOB,
NMMEeLWnX OANHAKOBYO AJINHY N OA4NHAKOBOE HanpaBiieHUe.

Onpegenetdue

HanpaBneHHbIli OTpe3ok, NpuHaAneXkalnii BEKTopy, Ha3blBaeTcs
n30bparkeHnemM BEKTOPA.

Bce n3obpakeHnsi JaHHOro BEKTOPA UMEIOT OAHY U Ty >Ke AJINHY. DTO Aenaer
KOPPEKTHbIM CreaytoLlee

Onpegaenenue

Lnnnori (unu Mogynem) BeKTOpa Ha3bIBAETCs AJIMHA J1IOOOro ero n3obpakeHusi.
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PageHcTBO BEKTOPOB

Onpegaenenue

ﬂ'Ba BEKTOPA paBHbIl, €C/IN OHN PaABHbl KAaK MHOXECTBA, T.€. COCTOAT U3 OQHUX U
TEX XK€ HaMNpaBJIEHHbIX OTPE3KOB.
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PageHcTBO BEKTOPOB

Onpegaenenue

ﬂ'Ba BEKTOPA paBHbIl, €C/IN OHN PaABHbl KAaK MHOXECTBA, T.€. COCTOAT U3 OQHUX U
TEX XK€ HaMNpaBJIEHHbIX OTPE3KOB.

Jonyckasi BONbHOCTb peyn, roBopsit, HTo

@ [Ba BEKTOPA pPaBHbl, €CJIN OHN NUMEIOT OANHAKOBYIO 4JINHY N OA4NHAKOBOE
HanpasJsieHne.
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PageHcTBO BEKTOPOB

Onpegaenenue

ﬂ'Ba BEKTOPA paBHbIl, €C/IN OHN PaABHbl KAaK MHOXECTBA, T.€. COCTOAT U3 OQHUX U
TEX XK€ HaMNpaBJIEHHbIX OTPE3KOB.

Jonyckasi BONbHOCTb peyn, roBopsit, HTo

@ [Ba BEKTOPA pPaBHbl, €CJIN OHN NUMEIOT OANHAKOBYIO 4JINHY N OA4NHAKOBOE
HanpasJsieHne.

O4eBugHo, 4To gns Noboro BekTopa d u Ans Aboli To4km A nNpocTpaHCcTBa
CYLLECTBYET €MHCTBEHHbIN HAMpPaB/IEeHHbIN OTPE30K, NPUHALNEKALLMIA BEKTOPY
a v umerownii Havano B Touke A. [MocTpoeHne Takoro HanpaB/IEHHOrO OTpe3Ka
OyfneM Ha3biBaTb OTK/Ia4bIBAHNEM BEKTOPA d OT TOYKM A.
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PageHcTBO BEKTOPOB

Onpegaenenue

ﬂ'Ba BEKTOPA paBHbIl, €C/IN OHN PaABHbl KAaK MHOXECTBA, T.€. COCTOAT U3 OQHUX U
TEX XK€ HaMNpaBJIEHHbIX OTPE3KOB.

Jonyckasi BONbHOCTb peyn, roBopsit, HTo

@ [Ba BEKTOPA pPaBHbl, €CJIN OHN NUMEIOT OANHAKOBYIO 4JINHY N OA4NHAKOBOE
HanpasJsieHne.

O4eBugHo, 4To gns Noboro BekTopa d u Ans Aboli To4km A nNpocTpaHCcTBa
CYLLECTBYET €MHCTBEHHbIN HAMpPaB/IEeHHbIN OTPE30K, NPUHALNEKALLMIA BEKTOPY
a v umerownii Havano B Touke A. [MocTpoeHne Takoro HanpaB/IEHHOrO OTpe3Ka
OyfneM Ha3biBaTb OTK/Ia4bIBAHNEM BEKTOPA d OT TOYKM A.

Onpegenetxue

[Ba BekTOpa Ha3bIBAlOTCS KOJIMHEAPHBIMU [COHAaNnpaBaeHHbIMY,
[POTMBOHANPaBAEHHbIMY], ECIN UX N30DPaXKEHWNST KOJIMHEAPHBI
[coHanpaBneHHbl, NpoTMBOHaNpaBaEHHbI].
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PageHcTBO BEKTOPOB

Onpegaenenue

ﬂ'Ba BEKTOPA paBHbIl, €C/IN OHN PaABHbl KAaK MHOXECTBA, T.€. COCTOAT U3 OQHUX U
TEX XK€ HaMNpaBJIEHHbIX OTPE3KOB.

Jonyckasi BONbHOCTb peyn, roBopsit, HTo

@ [Ba BEKTOPA pPaBHbl, €CJIN OHN NUMEIOT OANHAKOBYIO 4JINHY N OA4NHAKOBOE
HanpasJsieHne.

O4eBugHo, 4To gns Noboro BekTopa d u Ans Aboli To4km A nNpocTpaHCcTBa
CYLLECTBYET €MHCTBEHHbIN HAMpPaB/IEeHHbIN OTPE30K, NPUHALNEKALLMIA BEKTOPY
a v umerownii Havano B Touke A. [MocTpoeHne Takoro HanpaB/IEHHOrO OTpe3Ka
OyfneM Ha3biBaTb OTK/Ia4bIBAHNEM BEKTOPA d OT TOYKM A.

Onpegenetxue

[Ba BekTOpa Ha3bIBAlOTCS KOJIMHEAPHBIMU [COHAaNnpaBaeHHbIMY,
[POTMBOHANPaBAEHHbIMY], ECIN UX N30DPaXKEHWNST KOJIMHEAPHBI
[coHanpaBneHHbl, NpoTMBOHaNpaBaEHHbI].

[nsa obosHaueHMs 3TVX NOHATUN NPUMEHSIIOTCSA T€ XKe CUMBOJIbI,
4TO 1 B CNlyHae Hanpas/ieHHbIX OTPe3koB: a || b, @ 1T bwn d 1 b.
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BekTop, npoTmBononoxHblii gaHHoMy. Hynesoii BekTop

Onpeaenenus

Ecnn otpesok A§ ABNSAETCSA N30Dpa>keHNEM BEKTOpa d, TO BEKTOP,
—

n306pakeHneM KOTOPOro siBNsieTcst oTpe3ok B A, HasbiBaeTcs
MPOTNBOMONIONHBIM BEKTOPY @ N 0bO3HaYaeTCs —a.
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BekTop, npoTmBononoxHblii gaHHoMy. Hynesoii BekTop

Onpeaenenus

Ecan otpesok AB sensercs n3obpa>keHnem BeKTOpa @, TO BEKTOP,
n306pakeHneM KOTOPOTrO SIBASIETCS OTPE3OK B_Zl Ha3bIBaETCS
MPOTNBOMONIONHBIM BEKTOPY @ N 0bO3HaYaeTCs —a.

BekTop, n3obpaxeHnem KOTOpOro siBNSIETCS HYAEBOWA HaNpPaB/eHHbI OTPE30K,
Ha3bIBAETCs Hy/IeBbIM BEKTOPOM U obosHaqaeTcs 0.
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BekTop, npoTmBononoxHblii gaHHoMy. Hynesoii BekTop

Onpeaenenus

Ecan otpesok AB sensercs n3obpa>keHnem BeKTOpa @, TO BEKTOP,
n306pakeHneM KOTOPOTrO SIBASIETCS OTPE3OK B_Zl Ha3bIBaETCS
MPOTNBOMONIONHBIM BEKTOPY @ N 0bO3HaYaeTCs —a.

BekTop, n3obpaxeHnem KOTOpOro siBNSIETCS HYAEBOWA HaNpPaB/eHHbI OTPE30K,
Ha3bIBAETCs Hy/IeBbIM BEKTOPOM U obosHaqaeTcs 0.

13 paHHbIX Bbile ONpeaeneHunii BbITEKAET, HYTO

@ HYNEBOI BEKTOP KOMNMHEApEeH, COHAMpPAaB/AeH U NPOTUBOHANPaBEH
C NtobbIM BEKTOPOM.
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Cymma BekTOpOB

Onpegaenenue

MycTb paHbl BekTOpa @ U b. 3adukcupyem Touky O, OTJIOKUM OT HEE BEKTOP
a, 0603HaYMM KOHEL, NONyYeHHOro HanpasiaeHHoro otpeska yYepe3 A. OT Toukn
A oTnoxum BekTop b, 0603Ha4NM KOHEL|, NOAYHEHHOrO HaNpPaBAEHHOro OTpe3ka
yepes B. Torpa oTpesok OB n3obpaxaet BEKTOP, KOTOPbI Ha3bIBAETCsI
CYMMO/i BEKTOPOB @ U b. CymMMa BEKTOPOB d 1 b obosHauaeTcs Yepes @ + b.
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Cymma BekTOpOB

MycTb paHbl BekTOpa @ U b. 3adukcupyem Touky O, OTJIOKUM OT HEE BEKTOP
@, 0bo3HaUMM KoHeL|, Mosly4eHHOro HanpaeneHHoro oTpeska 4epes A. OT Toukm
A oTnoxum BekTop b, 0603Ha4NM KOHEL|, NOAYHEHHOrO HaNpPaBAEHHOro OTpe3ka
yepes B. Torpa oTpesok @ nsobpaxaer BEKTOP, KOTOPbI Ha3bIBAETCsI
CYMMO/i BEKTOPOB @ U b. CymMMa BEKTOPOB d 1 b obosHauaeTcs Yepes @ + b.

3ameyanune ob onpegeneHnn CyMMbl BEKTOPOB

OnpegeneHne cyMMbl BEKTOPOB KOPPEKTHO, T. €. HE 3aBUCUT OT BbIbopa
HadanbHoii Touyku O.
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Cymma BekTOpOB

Myctb paHbl BekTopa @ n b. 3acdukcupyem Touky O, OTJIOKUM OT HEE BEKTOP
@, 0bo3HaUMM KoHeL|, Mosly4eHHOro HanpaeneHHoro oTpeska 4epes A. OT Toukm
A oTnoxum BekTop b, 0603Ha4NM KOHEL|, NOAYHEHHOrO HaNpPaBAEHHOro OTpe3ka

yepe3s B. Torga oTpesok O§ nsobpaxaer BEKTOP, KOTOPbI Ha3bIBAETCsI
CYMMO/i BEKTOPOB @ 1 b. CymMMa BEKTOPOB d 1 b obosHauaeTcs Yepes @ + b.

3ameyanune ob onpegeneHnn CyMMbl BEKTOPOB

OnpegeneHne cyMMbl BEKTOPOB KOPPEKTHO, T. €. HE 3aBUCUT OT BbIbopa
HadanbHoii Touyku O.

Bonee To4HO, ecnin mbl B KadecTBe O BO3bMeM Apyryto Touky P v npogenaem
TO, YTO 3aNUCAHO B ONpPEeAENEHUN CYMMbl, TO NOJYHUM HaMNpPaBJIEHHbIA OTPE30K

P , KOTOprI7I COHanpaBJIEH OTPE3KY O n MUMeeT C HUM OANHAKOBYHO OJINHY

(cm. pucyHok Ha cnegytowem cnaiige). CnegosatensHo, OB u P
1N306parkeHnst OfHOrO N TOrO >Ke BEKTOpa.
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Cymma BekTopos (2)

S
f=al
S
S

0] B P R
KoppekTHOCTb onpepeneHnsi CyMMbl BEKTOPOB
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Cymma BekTopos (2)

0] B P R
KoppekTHOCTb onpepeneHnsi CyMMbl BEKTOPOB

—

CyMMy BEKTOPOB MOXHO onpeaenuTs n no-gpyromy. OTnoxum sektopa @ n b
oT ogHoli n Toli e Toukn O. KoHubl NolyHeHHbIX HanpaBiaeHHbIX OTPE3KOB
0bo3HaunMm vepes A u B cOOTBETCTBEHHO, a YETBEPTYIO BEPLUMHY
napasnenorpamma co ctopoHamum OA n OB — 4epes M. Torga BekTop,
cooTBeTCTBYIOWMI HanpaBnenHomy oTpesky OM, GyaeT paseH @ -+ b.
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Cymma BekTopos (2)

A Q
6.5 a b
0 » B P R

KoppekTHOCTb onpepeneHnsi CyMMbl BEKTOPOB

—

CyMMy BEKTOPOB MOXHO onpeaenuTs n no-gpyromy. OTnoxum sektopa @ n b
oT ogHoli n Toli e Toukn O. KoHubl NolyHeHHbIX HanpaBiaeHHbIX OTPE3KOB
0bo3HaunMm vepes A u B cOOTBETCTBEHHO, a YETBEPTYIO BEPLUMHY
napasnenorpamma co ctopoHamum OA n OB — 4epes M. Torga BekTop,
cooTBeTCTBYlOWMI HanpaBneHHomy oTpesky OM, GyaeT paset @ -+ b.

CM. PUCYHOK HIXe, Ha KOTOPOM C/IeBa BEKTOP @ + b MOCTPOEH MO ONpeaeneHnio
(no «npaBuny TpeyroabHuKa» ), a CnpaBa — ONMUCaHHbLIM TOILKO YTO CMOCOBOM
(no «npasuny napannenorpammas ). OfHako 3TOT cnocob NocTpoeHUsi CyMMmbl
BEKTOPOB MPUMEHUM TOJIbKO K HEKOJUIMHEAPHbIM BEKTOPaM.

B B M
b / b
b
a A O a A

o

[Ba cnocoba onpegeneHusi CcyMMbl BEKTOPOB
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CeoiicTBa CYMMbI BEKTOPOB

Cnepytowime CBOICTBAa CyMMbl BEKTOPOB M3BECTHbI U3 LUKOJILHOIO Kypca.
OHu nerko NpoBepstoTCsl, CXOASt U3 ONPESEIEHNs ONEPALUN CIIOXKEHUS.

CeoiicTBa CYMMbl BEKTOPOB

Ecnun @,b n ¢ — npousBonbHbie BEKTOPaA, TO:
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CeoiicTBa CYMMbI BEKTOPOB

Cnepytowime CBOICTBAa CyMMbl BEKTOPOB M3BECTHbI U3 LUKOJILHOIO Kypca.
OHu nerko NpoBepstoTCsl, CXOASt U3 ONPESEIEHNs ONEPALUN CIIOXKEHUS.

CeoiicTBa CYMMbl BEKTOPOB

Ecnun @,b n ¢ — npousBonbHbie BEKTOPaA, TO:

-

1) @4 b =b+ @ (kommyTaTusHOCTS);
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CeoiicTBa CYMMbI BEKTOPOB

Cnepytowime CBOICTBAa CyMMbl BEKTOPOB M3BECTHbI U3 LUKOJILHOIO Kypca.
OHu nerko NpoBepstoTCsl, CXOASt U3 ONPESEIEHNs ONEPALUN CIIOXKEHUS.

CeoiicTBa CYMMbl BEKTOPOB

Ecnn @,b u ¢ — nponssBosibHbIe BEKTOPA, TO:

—

1) @4 b =b+ @ (kommyTaTusHOCTS);
(@+b)+c=a+

2) (b+ ) (accoymatusHocts);
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CeoiicTBa CYMMbI BEKTOPOB

Cnepytowime CBOICTBAa CyMMbl BEKTOPOB M3BECTHbI U3 LUKOJILHOIO Kypca.
OHu nerko NpoBepstoTCsl, CXOASt U3 ONPESEIEHNs ONEPALUN CIIOXKEHUS.

CeoiicTBa CYMMbl BEKTOPOB

Ecnun @,b n ¢ — npousBonbHbie BEKTOPaA, TO:

1) @4 b =b+ @ (kommyTaTusHOCTS);
2) (@+b)+&=d+ (b+ &) (accoymatusHocTs);
3) a+0=a;
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CeoiicTBa CYMMbI BEKTOPOB

Cnepytowime CBOICTBAa CyMMbl BEKTOPOB M3BECTHbI U3 LUKOJILHOIO Kypca.
OHu nerko NpoBepstoTCsl, CXOASt U3 ONPESEIEHNs ONEPALUN CIIOXKEHUS.

CeoiicTBa CYMMbl BEKTOPOB

Ecnun @,b n ¢ — npousBonbHbie BEKTOPaA, TO:

1)

+ b =b+ @ (kommyTaTUBHOCTS);
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CeoiicTBa CYMMbI BEKTOPOB

Cnepytowime CBOICTBAa CyMMbl BEKTOPOB M3BECTHbI U3 LUKOJILHOIO Kypca.
OHu nerko NpoBepstoTCsl, CXOASt U3 ONPESEIEHNs ONEPALUN CIIOXKEHUS.

CeoiicTBa CYMMbl BEKTOPOB

Ecnun @,b n ¢ — npousBonbHbie BEKTOPaA, TO:

1) @4 b =b+ @ (kommyTaTusHOCTS);

2) (@+b)+&=d+ (b+ &) (accoymatusHocTs);
3) a+0=a;

4) a+(—a)=

Takum 0bpa3oM, MHOXECTBO BCEX BEKTOPOB C ONEPALMEN UX CIIOKEHUS
saBasieTcs abenesoii rpynnoii. HeliTpanbHbiM 351eMeHTOM 3TOU rpynnbl
sBasiercs Bektop 0, a BEKTOpom, 0bpaTHbIM K G, — BEKTOP —a.
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CeoiicTBa CYMMbI BEKTOPOB

Cnepytowime CBOICTBAa CyMMbl BEKTOPOB M3BECTHbI U3 LUKOJILHOIO Kypca.
OHu nerko NpoBepstoTCsl, CXOASt U3 ONPESEIEHNs ONEPALUN CIIOXKEHUS.

CeoiicTBa CYMMbl BEKTOPOB

Ecnun @,b n ¢ — npousBonbHbie BEKTOPaA, TO:

1) @4 b =b+ @ (kommyTaTusHOCTS);

2) (@+b)+&=d+ (b+ &) (accoymatusHocTs);
3) a+0=a;

4) a+(—a)=

Takum 0bpa3oM, MHOXECTBO BCEX BEKTOPOB C ONEPALMEN UX CIIOKEHUS
saBasieTcs abenesoii rpynnoii. HeliTpanbHbiM 351eMeHTOM 3TOU rpynnbl
sBasiercs Bektop 0, a BEKTOpom, 0bpaTHbIM K G, — BEKTOP —a.

Kak v B ntoboii rpynne, onepawusi KOTOPOIl Ha3bIBAETCS CIOXKEHUEM, B rpyrne
BEKTOPOB MOXHO OMPeAeNUTb BbiduTaHue. PasHOCTb BEKTOPOB G U b — 310
BekTOp @ — b :=ad + (—b).
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I_Ipom3Bep,eHV|e BEKTOPA Ha 4YUCNIO

Onpegaenenue

lNponsseneHvem BekTopa @ Ha YUCAO t HAa3bIBAETCA BEKTOP td@ TaKoOli, 4To:
1) [ta| = ¢ -|al;
2) ecnut >0, Totd 1 @ aecmt <0, 710 taf d.
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I_Ipom3Bep,eH|/|e BEKTOPA Ha 4YUCNIO

Onpegaenenue

lNponsseneHvem BekTopa @ Ha YUCAO t HAa3bIBAETCA BEKTOP td@ TaKoOli, 4To:
1) [ta| = ¢ -|al;
2) ecnut >0, Totd 1 @ aecmt <0, 710 taf d.

Onepayuun ClIOXKEHNS BEKTOPOB 1 YMHOXEHUSI BEKTOPA HA YUCJIO YacTo
00BLEANHAIOT TEPMUHOM JIMHENHbIE ONepaynuy HaL BEKTOPaMU.
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CeoiicTBa NPpoOnN3BeOEHNA BEKTOPA Ha 4YNCNO

Cnepytowime CBOCTBa NPON3BELEHUNSI BEKTOPA HA YMC/IO U3BECTHbI 13
WkosbHOro Kypca. OHun nerko (XOTsi U HECKONIbKO HYAHO) MPOBEPSIOTCS,
NCXoAs N3 onpeneneHunii.

CgolicTBa Npon3BeAeHUsi BEKTOPa Ha 4nC/IO

Ecnn @ n'b — nponssosibHble BEKTOpa, a t v S — MPON3BOJIbHBIE YAC/A, TO:
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CeoiicTBa NPpoOnN3BeOEHNA BEKTOPA Ha 4YNCNO

Cnepytowime CBOCTBa NPON3BELEHUNSI BEKTOPA HA YMC/IO U3BECTHbI 13
WkosbHOro Kypca. OHun nerko (XOTsi U HECKONIbKO HYAHO) MPOBEPSIOTCS,
NCXoAs N3 onpeneneHunii.

CgolicTBa Npon3BeAeHUsi BEKTOPa Ha 4nC/IO

Ecnn @ n'b — nponssosibHble BEKTOpa, a t v S — MPON3BOJIbHBIE YAC/A, TO:

1) t(@+b) = td@ + tb (BUCTPUBYTUBHOCTL OTHOCUTENBLHO COXKEHUS
BEKTOPOB);
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CeoiicTBa NPpoOnN3BeOEHNA BEKTOPA Ha 4YNCNO

Cnepytowime CBOCTBa NPON3BELEHUNSI BEKTOPA HA YMC/IO U3BECTHbI 13
WkosbHOro Kypca. OHun nerko (XOTsi U HECKONIbKO HYAHO) MPOBEPSIOTCS,
NCXoAs N3 onpeneneHunii.

CgolicTBa Npon3BeAeHUsi BEKTOPa Ha 4nC/IO

Ecnn @ n'b — nponssosibHble BEKTOpa, a t v S — MPON3BOJIbHBIE YAC/A, TO:

1) t(@+b) = td@ + tb (BUCTPUBYTUBHOCTL OTHOCUTENBLHO COXKEHUS
BEKTOPOB);

2) (t+ s)d = td + sa (gUCTpubYTUBHOCTL OTHOCUTENILHO CJIOKEHUS YUCEN);
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CeoiicTBa NPpoOnN3BeOEHNA BEKTOPA Ha 4YNCNO

Cnepytowime CBOCTBa NPON3BELEHUNSI BEKTOPA HA YMC/IO U3BECTHbI 13
WkosbHOro Kypca. OHun nerko (XOTsi U HECKONIbKO HYAHO) MPOBEPSIOTCS,
NCXoAs N3 onpeneneHunii.

CgolicTBa Npon3BeAeHUsi BEKTOPa Ha 4nC/IO

Ecnn @ n'b — nponssosibHble BEKTOpa, a t v S — MPON3BOJIbHBIE YAC/A, TO:

1) t(@+b) = td@ + tb (BUCTPUBYTUBHOCTL OTHOCUTENBLHO COXKEHUS
BEKTOPOB);

2) (t+ s)d = td + sa (gUCTpubYTUBHOCTL OTHOCUTENILHO CJIOKEHUS YUCEN);
3) t(sa) = (ts)d;
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CeoiicTBa NPpoOnN3BeOEHNA BEKTOPA Ha 4YNCNO

Cnepytowime CBOCTBa NPON3BELEHUNSI BEKTOPA HA YMC/IO U3BECTHbI 13
WkosbHOro Kypca. OHun nerko (XOTsi U HECKONIbKO HYAHO) MPOBEPSIOTCS,
NCXoAs N3 onpeneneHunii.

CgolicTBa Npon3BeAeHUsi BEKTOPa Ha 4nC/IO

Ecnn @ n'b — nponssosibHble BEKTOpa, a t v S — MPON3BOJIbHBIE YAC/A, TO:

1) t(@+b) = td@ + tb (BUCTPUBYTUBHOCTL OTHOCUTENBLHO COXKEHUS
BEKTOPOB);

2) (t+ s)d = td + sa (gUCTpubYTUBHOCTL OTHOCUTENILHO CJIOKEHUS YUCEN);
3) t(sa) = (ts)d;
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CeoiicTBa NPpoOnN3BeOEHNA BEKTOPA Ha 4YNCNO

Cnepytowime CBOCTBa NPON3BELEHUNSI BEKTOPA HA YMC/IO U3BECTHbI 13
WkosbHOro Kypca. OHun nerko (XOTsi U HECKONIbKO HYAHO) MPOBEPSIOTCS,
NCXoAs N3 onpeneneHunii.

CgolicTBa Npon3BeAeHUsi BEKTOPa Ha 4nC/IO

Ecnn @ n'b — nponssosibHble BEKTOpa, a t v S — MPON3BOJIbHBIE YAC/A, TO:

1) t(@+b) = td@ + tb (BUCTPUBYTUBHOCTL OTHOCUTENBLHO COXKEHUS

BEKTOPOB);
2) (t+ s)d = td + sa (gUCTpubYTUBHOCTL OTHOCUTENILHO CJIOKEHUS YUCEN);
3) t(sa) = (ts)d;
4) 1-a=a;
5) (-1)-a=—-a
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Onpegenetdue

[Myctb @ — Henynegoli BekTop. OpTOM BEKTOpPa @ HA3bIBAETCS BEKTOP AJIMHbI 1,
COHanpaBJIeHHbIVi C BEKTOPOM d.
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Onpegenetdue

[Myctb @ — Henynegoli BekTop. OpTOM BEKTOpPa @ HA3bIBAETCS BEKTOP AJIMHbI 1,
COHanpaBJIeHHbIVi C BEKTOPOM d.

BoT kak MOXXHO HaliTu opT JaHHOro BeKTopa.

3amMeuaHune 06 opTe BeKkTOpa

—

= o a =
Ecan a — HEeHYJ1IeEBOUN BEKTOP, TO BEKTOP ﬁ SIBJISIETCA OPTOM BEKTOPA Q.
a
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Onpegenetdue

[Myctb @ — Henynegoli BekTop. OpTOM BEKTOpPa @ HA3bIBAETCS BEKTOP AJIMHbI 1,
COHanpaBJIeHHbIVi C BEKTOPOM d.

BoT kak MOXXHO HaliTu opT JaHHOro BeKTopa.

3amMeuaHune 06 opTe BeKkTOpa

—

= o a =
Ecan a — HEeHYJ1IeEBOUN BEKTOP, TO BEKTOP ﬁ SIBJISIETCA OPTOM BEKTOPA Q.
a

Jokazatensctso. MNockonbky Té\ > 0, U3 onpeaeneHnsi NPoN3BEeAEHNSI BEKTOpa

Ha YNCNO BbITEKAET, YTO BEKTOPA 4 U = COHAMpPaBJiEHbI.

la|
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Onpegenetdue

[Myctb @ — Henynegoli BekTop. OpTOM BEKTOpPa @ HA3bIBAETCS BEKTOP AJIMHbI 1,
COHanpaBJIeHHbIVi C BEKTOPOM d.

BoT kak MOXXHO HaliTu opT JaHHOro BeKTopa.

3amMeuaHune 06 opTe BeKkTOpa

—

= o a =
Ecan a — HEeHYJ1IeEBOUN BEKTOP, TO BEKTOP ﬁ SIBJISIETCA OPTOM BEKTOPA Q.
a

Jokazatensctso. MNockonbky Té\ > 0, U3 onpeaeneHnsi NPoN3BEeAEHNSI BEKTOpa

Ha YMCNO BbITEKAET, YTO BEKTOPA G U # coHanpaeneHbl. [Janee, nmeem
a 1 o 1 .
=1 = =] ldl == o lal =1
|a| al al
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Onpegenetdue

[Myctb @ — Henynegoli BekTop. OpTOM BEKTOpPa @ HA3bIBAETCS BEKTOP AJIMHbI 1,
COHanpaBJIeHHbIVi C BEKTOPOM d.

BoT kak MOXXHO HaliTu opT JaHHOro BeKTopa.

3amMeuaHune 06 opTe BeKkTOpa

—»
|ﬂ|

Jokazatensctso. MNockonbky Té\ > 0, U3 onpeaeneHnsi NPoN3BEeAEHNSI BEKTOpa

Ecnn a — HeHyﬂeBOl/l BEKTOP, TO BEKTOP ——- SBJIAETCA OPTOM BEKTOPa a.

Ha YMCNO BbITEKAET, YTO BEKTOPA G U ﬁ coHanpaeneHbl. [Janee, nmeem
a 1 o 1 .
T ey |a| = 1 |CL| =1
@l ~ [Tal al

_a_

Cnep,OBaTeano, BEKTOP K ‘ el/ICTBI/ITeJ'II:-HO ABNIAETCA OPTOM BEKTOpPaA a. O
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Onpegenetdue

[Myctb @ — Henynegoli BekTop. OpTOM BEKTOpPa @ HA3bIBAETCS BEKTOP AJIMHbI 1,
COHanpaBJIeHHbIVi C BEKTOPOM d.

BoT kak MOXXHO HaliTu opT JaHHOro BeKTopa.

3amMeuaHune 06 opTe BeKkTOpa

—»
|ﬂ|

Jokazatensctso. MNockonbky Té\ > 0, U3 onpeaeneHnsi NPoN3BEeAEHNSI BEKTOpa

Ecnn a — HeHyﬂeBOl/l BEKTOP, TO BEKTOP ——- SBJIAETCA OPTOM BEKTOPa a.

Ha YMCNO BbITEKAET, YTO BEKTOPA G U ﬁ coHanpaeneHbl. [Janee, nmeem
a 1 o 1 .
=il = 7= |a| =1 |CL| =1
al al al

_a_

Ta] p,eI7ICTBI/ITeJ'II:-HO ABNIAETCA OPTOM BEKTOpPaA a. O

CnepoBaTenbHO, BEKTOP

Onpegaenenue

[epexos oT HeHyneBOro BeKTOpa K €ro opTy Ha3bIBAETCA HOPMUPOBAHNEM.
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Kputepunii kofnMHeapHOCTY BEKTOPOB

Kputepunii konnmHeapHOCT BEKTOPOB

Bektopa @ n b # 0 konnmHeapHsl Torga v ToNbKO Toraa, korga a = tb gis
HekoToporo 4ucaa t.
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Kputepunii kofnMHeapHOCTY BEKTOPOB

Kputepunii konnmHeapHOCT BEKTOPOB

Bektopa @ n b # 0 konnmHeapHsl Torga v ToNbKO Toraa, korga a = tb gis
HekoToporo 4ucaa t.

JokasatenscTso. [JocTaTOYHOCTH sicHa U3 ONpefesieHnsl Npou3BeAeHNs
BEKTOpPA Ha 4ucho.
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Kputepunii kofnMHeapHOCTY BEKTOPOB

Kputepunii konnmHeapHOCT BEKTOPOB

Bektopa @ n b # 0 konnmHeapHsl Torga v ToNbKO Toraa, korga a = tb gis
HekoToporo 4ucaa t.

Lokasatenbcrso. [JocTaTouHOCTb AICHA U3 ONMpPEAENEHNs NPOM3BELEHS
BEKTOPa Ha 4uncno.
Heobxogumocts. Mockonbky d || b, nambo @ 1T b, nubo @ 1 b.
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Kputepunii kofnMHeapHOCTY BEKTOPOB

Kputepunii konnmHeapHOCT BEKTOPOB

Bektopa @ n b # 0 konnmHeapHsl Torga v ToNbKO Toraa, korga a = tb gis
HekoToporo 4ucaa t.

Lokasatenbcrso. [JocTaTouHOCTb AICHA U3 ONMpPEAENEHNs NPOM3BELEHS
BEKTOPA Ha “YUCIIO.

Heobxogumocts. Mockonbky 4 || b, nnbo @ m b, nnbo afl b. Ncnonbsys To,
4t0 |b| # 0, nonoxum

—

ecnm @ 11 b,
b

Ql

=

—

Ql

ecnm @ 1l

=
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Kputepunii kofnMHeapHOCTY BEKTOPOB

Kputepunii konnmHeapHOCT BEKTOPOB

Bektopa @ n b # 0 konnmHeapHsl Torga v ToNbKO Toraa, korga a = tb gis
HekoToporo 4ucaa t.

Lokasatenbcrso. [JocTaTouHOCTb AICHA U3 ONMpPEAENEHNs NPOM3BELEHS
BEKTOPA Ha “YUCIIO.

Heobxogumocts. Mockonbky 4 || b, nnbo @ m b, nnbo afl b. Ncnonbsys To,
4t0 |b| # 0, nonoxum

Ql

la] 11D
= ecama ] b,

o oy

, ecamafl b.

=

Ecan @ 17 btot>0,u noTomy tl;TT b, oTKyZa tl;TT a.
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Kputepunii kofnMHeapHOCTY BEKTOPOB

Kputepunii konnmHeapHOCT BEKTOPOB

Bektopa @ n b # 0 konnmHeapHsl Torga v ToNbKO Toraa, korga a = tb gis
HekoToporo 4ucaa t.

Lokasatenbcrso. [JocTaTouHOCTb AICHA U3 ONMpPEAENEHNs NPOM3BELEHS
BEKTOPA Ha “YUCIIO.

Heobxogumocts. Mockonbky 4 || b, nnbo @ m b, nnbo afl b. Ncnonbsys To,
4t0 |b| # 0, nonoxum

Ql

, ecan a |l l;,

o oy

‘, ecnm @ 1l b.

=

Ecan @ 17 b, 1o t 2 0, n notomy th m b, oTkyAa th 17 a@. Ecnu xe @ 1} b,
To t < 0, n notomy th N b OTKyZa BHOBb th 1 a.
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Kputepunii kofnMHeapHOCTY BEKTOPOB

Kputepunii konnmHeapHOCT BEKTOPOB

Bektopa @ n b # 0 konnmHeapHsl Torga v ToNbKO Toraa, korga a = tb gis
HekoToporo 4ucaa t.

Lokasatenbcrso. [JocTaTouHOCTb AICHA U3 ONMpPEAENEHNs NPOM3BELEHS
BEKTOPA Ha “YUCIIO.

Heobxogumocts. Mockonbky 4 || b, nnbo @ m b, nnbo afl b. Ncnonbsys To,
4t0 |b| # 0, nonoxum

Ql

, ecan a |l l;,

o oy

‘, ecnm @ 1l b.

=

Ecan @ 17 b, 1o t 2 0, n notomy th m b, oTkyAa th 17 a@. Ecnu xe @ 1} b,
To t < 0, n notomy th 1 b, OTKyZa BHOBb th 17 @. Takum obpasom, B nobom
c/lyHae BeKTopa d u th coHanpaseHbl. Kpome Toro,

to| = [t| - |b] = = - |b] = [a].
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Kputepunii kofnMHeapHOCTY BEKTOPOB

Kputepunii konnmHeapHOCT BEKTOPOB

Bektopa @ n b # 0 konnmHeapHsl Torga v ToNbKO Toraa, korga a = tb gis
HekoToporo 4ucaa t.

Lokasatenbcrso. [JocTaTouHOCTb AICHA U3 ONMpPEAENEHNs NPOM3BELEHS
BEKTOPA Ha “YUCIIO.

Heobxogumocts. Mockonbky 4 || b, nnbo @ m b, nnbo afl b. Ncnonbsys To,
4t0 |b| # 0, nonoxum

Ql

, ecan a |l l;,

o oy

‘, ecnm @ 1l b.

=

Ecan @ 17 b, 1o t 2 0, n notomy th m b, oTkyAa th 17 a@. Ecnu xe @ 1} b,
To t < 0, n notomy th 1 b, OTKyZa BHOBb th 17 @. Takum obpasom, B nobom
c/lyHae BeKTopa d u th coHanpaseHbl. Kpome Toro,

to| = [t| - |b] = = - |b] = [a].

CnenosaTensHo, d = tb. |

E.M.Bephukos, M.B.Bonkos §1.1. JluneliHble onepauun Hap BEKTOpamMu



Basuc nnockoct

Onpegaenenue

Easucom naockocTu Ha3sbiBaeTcs Npou3BOJibHAaA ynopsAao4e€HHasA napa
HEKOJIJINHEAPHbIX BEKTOPOB, JIeXKallnx B 3TOl MJIOCKOCTMW.
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Basuc nnockoct

Onpegaenenue

Ba3ncom naockocTy Ha3blBAETCA NPOU3BOJbHAS YNOPsSAOYeHHas napa
HEKOJIIMHEAPHbIX BEKTOPOB, NeXallux B 3Toi nnockoctu. Basuc, cocroawuii
13 BEKTOPOB @ u b, bynem obosHaqaTb uepes (d,b).
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Basuc nnockoct

Onpegaenenue

Ba3ncom naockocTy Ha3blBAETCA NPOU3BOJbHAS YNOPsSAOYeHHas napa
HEKOJIIMHEAPHbIX BEKTOPOB, NeXallux B 3Toi nnockoctu. Basuc, cocroawuii
13 BEKTOPOB @ u b, bynem obosHaqaTb uepes (d,b).

Mockonbky HyneBoli BEKTOP MO OnpeAeneHnto KomHeapeH 1tobomy gpyromy,
HYJIEBOII BEKTOP HE MOXXET BXOAUTbL B 6a3nc naockocTtu.
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PaznoxeHne BEKTOpPa no 6a3|/|cy Ha NJIOCKOCTK

Teopema o pasnoxeHnm BekTopa no H6asucy Ha MJOCKOCTY

Mycts (d,b) — 6a3uc HEKOTOPOIT NIOCKOCTYU, @ T — BEKTOP, NEXALYNI B STON

nnockocTu. Torpga CyljecTByrOT, u NPUTOM €AUHCTBEHHbIE, Ynucaa t1 v ta Takue,
41O

& = 113 + tob. (1)
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PaznoxeHne BEKTOpPa no 6a3|/|cy Ha NJIOCKOCTK

Teopema O PaA3/1IOKEHNN BEKTOPaA No 6a3v|cy Ha NJIOCKOCTU

Mycts (d,b) — 6a3uc HEKOTOPOIT NIOCKOCTYU, @ T — BEKTOP, NEXALYNI B STON

nnockocTu. Torpga CyljecTByrOT, u NPUTOM €AUHCTBEHHbIE, Ynucaa t1 v ta Takue,
41O

& = 113 + tob. (1)

Onpegenetdue

Pagencrtso (1) HasblBaeTcs passioxeHuem BekTopa & no basucy (d,b).
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PaznoxeHne BEKTOpPa no 6a3|/|cy Ha MJOCKOCT

Teopema O PaA3/1IOKEHNN BEKTOPaA No 6a3v|cy Ha NJIOCKOCTU

Mycts (d,b) — 6a3uc HEKOTOPOIT NIOCKOCTYU, @ T — BEKTOP, NEXALYNI B STON
naockoctn. Torga CywecTByIoT, U IPUTOM €AUHCTBEHHBIE, Yncaa t1 u ta Takue,
yTO

& = 113 + tob. (1)

Onpegenetdue

Pagencrtso (1) HasblBaeTcs passioxeHuem BekTopa & no basucy (d,b).
Koadppumentsr t1,t2 pasnoxerunsi (1) HasbiBatoTCH koopagnHaTamMu BeKTopa &
B 6asuce (d,b).
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PaznoxeHne BEKTOpPa no 6a3|/|cy Ha MJOCKOCT

Teopema O PaA3/1IOKEHNN BEKTOPaA No 6a3v|cy Ha NJIOCKOCTU

Mycts (d,b) — 6a3uc HEKOTOPOIT NIOCKOCTYU, @ T — BEKTOP, NEXALYNI B STON
naockoctn. Torga CywecTByIoT, U IPUTOM €AUHCTBEHHBIE, Yncaa t1 u ta Takue,
yTO

& = 113 + tob. (1)

Onpegenetdue

Pagencrtso (1) HasblBaeTcs passioxeHuem BekTopa & no basucy (d,b).
Koadppumentsr t1,t2 pasnoxerunsi (1) HasbiBatoTCH koopagnHaTamMu BeKTopa &

B 6asuce (d,b). ToT chakT, 4To BekTOp & MMeeT B basuce (d,b) koopamHaTb
t1,t2, 3anucbiBaeTcs Tak: T = (t1,t2).
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,D|OK333TEJ1I>CTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy Ha MJOCKOC

LHokazatenscTtso. OTnoxum BekTopa @, b n & oT HekoTopoii Toukn O Hawweli
NAOCKOCTN 1 0BO3HAYUM KOHLbI MOJYHEHHbIX HaMpaBJeHHbIX OTPE3KOB Yepes

A, B n M cooTBETCTBEHHO (CM. PUCYHOK).
B

b

&
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,D|OK333TEJ1I>CTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy Ha MJOCKOC

LHokazatenscTtso. OTnoxum BekTopa @, b n & oT HekoTopoii Toukn O Hawweli
MAOCKOCTN 1 0603HAUYMM KOHLbI MOMYHEHHbIX HaMpPaBiEHHbIX OTPE3KOB Yepes
A, B n M cooTBETCTBEHHO (CM. PUCYHOK).

@) a A
Cnpoektupyem To4ky M Ha npsimyto OA napannensHo npsamoii OB n Ha
npsmyto OB napannensHo npamoii OA.
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ﬂ'OKa3aT6ﬂbCTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy Ha MJOCKOC

LHokazatenscTtso. OTnoxum BekTopa @, b n & oT HekoTopoii Toukn O Hawweli
MAOCKOCTN 1 0603HAUYMM KOHLbI MOMYHEHHbIX HaMpPaBiEHHbIX OTPE3KOB Yepes
A, B n M cooTBETCTBEHHO (CM. PUCYHOK).

=/

o a u a A

Cnpoektupyem To4ky M Ha npsimyto OA napannensHo npsamoii OB n Ha
npsmyto OB napannensto npsamoii OA. Obo3Ha4mM noayyeHHble TOYKUN Yepes

A’ n B’ cooteetcTBeHHO 1 nonoxum @ = OA' n b := OB’.
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ﬂ'OKa3aT6ﬂbCTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy Ha MJOCKOC

LHokazatenscTtso. OTnoxum BekTopa @, b n & oT HekoTopoii Toukn O Hawweli
MAOCKOCTN 1 0603HAUYMM KOHLbI MOMYHEHHbIX HaMpPaBiEHHbIX OTPE3KOB Yepes
A, B n M cooTBETCTBEHHO (CM. PUCYHOK).

=/

o a u a A

Cnpoektupyem To4ky M Ha npsimyto OA napannensHo npsamoii OB n Ha
npsmyto OB napannensto npsamoii OA. Obo3Ha4mM noayyeHHble TOYKUN Yepes

A" n B’ cootsetctento n nonoxum @ = OA’ n b’ := OB’. SIcno, uto @’ || @
nbd | o
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ﬂ'OKa3aT6ﬂbCTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy Ha MJOCKOC

LHokazatenscTtso. OTnoxum BekTopa @, b n & oT HekoTopoii Toukn O Hawweli

NJIOCKOCTN 1 0BO3HAYNM KOHLIbI MOJYHEHHbIX HAMPaBNEHHbIX OTPE3KOB Hepes
A, B n M cooTBETCTBEHHO (CM. PUCYHOK).

=/

od n a4
Cnpoektupyem To4ky M Ha npsimyto OA napannensHo npsamoii OB n Ha
npsmyto OB napannensHo npsamoii OA. O6ﬂa‘-|l/lM nony_'-|e>HHb|e TOYKMN 4Yepes
A" n B’ cootsetctrenHo u nonoxum @ = OA’ w b := OB’. Scro, uto @' || @
nb | b. Mockonbky @, b #* 0, No KPUTEPUIO KOMIMHEAPHOCTI BEKTOPOB @ = 1@
n l;' = tgl; ONs HEKOTOpPbIX Yyucen t1 n to.

E.M.Bephukos, M.B.Bonkos §1.1. JluneliHble onepauun Hap BEKTOpamMu



ﬂ'OKa3aT6ﬂbCTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy Ha MJOCKOC

LHokazatenscTtso. OTnoxum BekTopa @, b n & oT HekoTopoii Toukn O Hawweli
MAOCKOCTN 1 0603HAUYMM KOHLbI MOMYHEHHbIX HaMpPaBiEHHbIX OTPE3KOB Yepes
A, B n M cooTBETCTBEHHO (CM. PUCYHOK).

=/

o a u a A

Cnpoektupyem To4ky M Ha npsimyto OA napannensHo npsamoii OB n Ha

npsmyto OB napannensto npsamoii OA. Obo3Ha4mM noayyeHHble TOYKUN Yepes
A" n B’ cootsetctrenHo u nonoxum @ = OA’ w b := OB’. Scro, uto @' || @
nb | b. I'IOCKoany a, b #* 0, no KpuTeputo KOJ'IJ’]VIHeapHOCTI/I BEKTOPOB @ = t1d
nb =tob IS HEKOTOpbIX Yncen t1 u ta. Torpa &= a + b =, + tob.
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ﬂ'OKa3aT6ﬂbCTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy Ha MJOCKOC

LHokazatenscTtso. OTnoxum BekTopa @, b n & oT HekoTopoii Toukn O Hawweli
MAOCKOCTN 1 0603HAUYMM KOHLbI MOMYHEHHbIX HaMpPaBiEHHbIX OTPE3KOB Yepes
A, B n M cooTBETCTBEHHO (CM. PUCYHOK).

=/

o a u a A

Cnpoektupyem To4ky M Ha npsimyto OA napannensHo npsamoii OB n Ha

npsmyto OB napannensto npsamoii OA. Obo3Ha4mM noayyeHHble TOYKUN Yepes
A" n B’ cootsetctrenHo u nonoxum @ = OA’ w b := OB’. Scro, uto @' || @
nb | b. I'IOCKoany a, b #* 0, no KpuTeputo KOJ'IJ’]VIHeapHOCTI/I BEKTOPOB @ = t1d
nb =tob IS HEKOTOpbIX Yncen t1 u ta. Torpa &= a + b =, + tob.

OcTanock 4oKasaTb e4VHCTBEHHOCTD.
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ﬂ'OKa3aT6ﬂbCTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy Ha MJOCKOC

LHokazatenscTtso. OTnoxum BekTopa @, b n & oT HekoTopoii Toukn O Hawweli
MAOCKOCTN 1 0603HAUYMM KOHLbI MOMYHEHHbIX HaMpPaBiEHHbIX OTPE3KOB Yepes
A, B n M cooTBETCTBEHHO (CM. PUCYHOK).

=/

o a u a A

Cnpoektupyem To4ky M Ha npsimyto OA napannensHo npsamoii OB n Ha
npsmyto OB napannensto npsamoii OA. Obo3Ha4mM noayyeHHble TOYKUN Yepes
A" n B’ cootsetctrenHo u nonoxum @ = OA’ w b := OB’. Scro, uto @' || @
nb | b. I'IOCKoany a, b #* 0, no KpuTeputo KOJ'IJ’]VIHeapHOCTI/I BEKTOPOB @ = t1d
nb =tob IS HEKOTOpbIX Yncen t1 u ta. Torpa &= a + b =, + tob.
Ocranock gokasatb eguHcTBeHHOCTL. lycTe & = s1d + s2b 47151 HEKOTOPbIX
4ncen s1 n s2. BeiuuTas sTo paseHcTBO M3 paseHcTBa T = 13 + t2b, umeem
(tl — 81)54- (t2 — 82)b = 6
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ﬂ'OKa3aT6ﬂbCTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy Ha MJOCKOC

LHokazatenscTtso. OTnoxum BekTopa @, b n & oT HekoTopoii Toukn O Hawweli
MAOCKOCTN 1 0603HAUYMM KOHLbI MOMYHEHHbIX HaMpPaBiEHHbIX OTPE3KOB Yepes
A, B n M cooTBETCTBEHHO (CM. PUCYHOK).

=/

o a u a A

CnpoekTupyem Touky M Ha npamyto OA napannensho npamoit OB u Ha
npsmyto OB napannensto npsamoii OA. Obo3Ha4mM noayyeHHble TOYKUN Yepes
A" n B’ cootsetctrenHo u nonoxum @ = OA’ w b := OB’. Scro, uto @' || @
nb | b. I'IOCKoany a, b #* 0, no KpuTeputo KOJ'IJ’]VIHeapHOCTI/I BEKTOPOB @ = t1d
nb =tob IS HEKOTOpbIX Yncen t1 u ta. Torpa &= a + b =, + tob.
OcTanoch fokasaTb eAMHCTBEHHOCTb. [TycTh & = $1d@ + S2b ANS HEKOTOPbIX
yucen s1 U s2. BblunTas 3To paBeHCTBO 13 paBeHCTBa T = t1&’+t25 nmeem
(tr— s1)@+ (to — 52)b = 0. Ecnm t1 — 51 £0, To @ = —2=22 . b || b,
npoTnsope4ue.
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ﬂ' Ka3aTEJIbCTBO TEOPEMbI O PA3JZIOXKEHNN BEKTOPA MO 6a3v|cy Ha NJOCKO

LHokazatenscTtso. OTnoxum BekTopa @, b n & oT HekoTopoii Toukn O Hawweli

NJIOCKOCTN 1 0BO3HAYNM KOHLIbI MOJYHEHHbIX HAMPaBNEHHbIX OTPE3KOB Hepes
A, B n M cooTBETCTBEHHO (CM. PUCYHOK).

=/

od n a4
Cnpoektupyem To4ky M Ha npsimyto OA napannensHo npsamoii OB n Ha
npsmyto OB napannensto npsamoii OA. Obo3Ha4mM noayyeHHble TOYKUN Yepes
A" n B’ cootsetcTrenHo u nonoxum @ := OA’ v b’ := OB’. Sco, uto @ ||
nb | b. I'IOCKoany a, b #* 0, no KpuTeputo KOJ'IJ’]VIHeapHOCTI/I BEKTOPOB @
nb =tob IS HEKOTOpbIX Yncen t1 u ta. Torpa &= a + b =, + tob.

OcTanoch foKa3aTb eAUHCTBEHHOCTb. MycTb & = 81 + S2b ANS HEKOTOPbIX
yucen s1 U s2. BblunTas 3To paBeHCTBO 13 paBeHCTBa T = t1&’+t2b nmeem

(t1 —sl)d—i—(tg—sQ)gzd Ecnm t1 —s1 #0, To0d = — f_” b||
npotusopeyne. CneposatensHo, t1 — s1 =0, T.e. t1 = s1. AHanorquo
MPOBEPSIETCS, YTO t2 = S2. I
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bBasuc npoctpaHcTBa

Onpegaenenue

BekTopa d, b, ¢ Ha3bIBAlOTCA KOMMJIaHAPHBIMU, €CIIN CYLLECTBYIOT N30bparkeHns
3TUX BEKTOPOB, JieXallMe B OfHON MAOCKOCTM.
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bBasuc npoctpaHcTBa

Onpegaenenue

BekTopa @, b, C Ha3bIBAOTCS KOMMIaHAPHbLIMM, ECIIA CYLLECTBYIOT U300parkeHnsi
3TUX BEKTOPOB, JieXallMe B OfHON MAOCKOCTM.

@ TepMUH «KOMMIAHAPHOCTb» MPOUCXOANT OT JIATUHCKNX KOPHER «com»
(npupaet 3HaueHne coBmecTHocTU) 1 «planusy (naocknii, poBHbIi).
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bBasuc npoctpaHcTBa

Onpegaenenue

BekTopa d, b, ¢ Ha3bIBAlOTCA KOMMJIaHAPHBIMU, €CIIN CYLLECTBYIOT N30bparkeHns
3TUX BEKTOPOB, JieXallMe B OfHON MAOCKOCTM.

@ TepMUH «KOMMIAHAPHOCTb» MPOUCXOANT OT JIATUHCKNX KOPHER «com»
(npupaet 3HaueHne coBmecTHocTU) 1 «planusy (naocknii, poBHbIi).

3ameuaHue o KONTNHEQAPHOCTU U KOMNJIAHAPHOCTN

Tpom'Ka BEKTOPOB, cogep KaLyas napy KoOJ1JINHEAPHbIX BEKTOPOB, KOMI1/IaHAPHa.

E.M.Bephukos, M.B.Bonkos §1.1. JluneliHble onepauun Hap BEKTOpamMu



bBasuc npoctpaHcTBa

Onpegaenenue

BekTopa @, b, C Ha3bIBAOTCS KOMMIaHAPHbLIMM, ECIIA CYLLECTBYIOT U300parkeHnsi
3TUX BEKTOPOB, JieXallMe B OfHON MAOCKOCTM.

@ TepMUH «KOMMIAHAPHOCTb» MPOUCXOANT OT JIATUHCKNX KOPHER «com»
(npupaet 3HaueHne coBmecTHocTU) 1 «planusy (naocknii, poBHbIi).

3ameuaHue o KONTNHEQAPHOCTU U KOMNJIAHAPHOCTN

Tpoy‘iKa BEKTOPOB, cogep KaLyas napy KoOJ1JINHEAPHbIX BEKTOPOB, KOMI1/IaHAPHa.

Onpegenetdue

Gasucom npocTpaHcTBa Ha3biBaeTCA yNOpsAAOHEHHAS TPOKa HEKOMMJIAaHAPHbIX
BEKTOPOB.
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bBasuc npoctpaHcTBa

Onpegaenenue

BekTopa @, b, C Ha3bIBAOTCS KOMMIaHAPHbLIMM, ECIIA CYLLECTBYIOT U300parkeHnsi
3TUX BEKTOPOB, JieXallMe B OfHON MAOCKOCTM.

@ TepMUH «KOMMIAHAPHOCTb» MPOUCXOANT OT JIATUHCKNX KOPHER «com»
(npupaet 3HaueHne coBmecTHocTU) 1 «planusy (naocknii, poBHbIi).

3ameuaHue o KONTNHEQAPHOCTU U KOMNJIAHAPHOCTN

Tpoy‘iKa BEKTOPOB, cogep KaLyas napy KoOJ1JINHEAPHbIX BEKTOPOB, KOMI1/IaHAPHa.

Onpegenetdue

ba3ucom npocTpaHCTBa Ha3blBAaeTCS YNOPAAOYEHHAs TPOiKa HEKOMMIaHAPHbIX
BekTOpoB. Basuc, cocToswuii ns Bektopos d, b u ¢, obosHaumm uepes (d, b, ).
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bBasuc npoctpaHcTBa

Onpegaenenue

BekTopa @, b, C Ha3bIBAOTCS KOMMIaHAPHbLIMM, ECIIA CYLLECTBYIOT U300parkeHnsi
3TUX BEKTOPOB, JieXallMe B OfHON MAOCKOCTM.

@ TepMUH «KOMMIAHAPHOCTb» MPOUCXOANT OT JIATUHCKNX KOPHER «com»
(npupaet 3HaueHne coBmecTHocTU) 1 «planusy (naocknii, poBHbIi).

3ameuaHue o KONTNHEQAPHOCTU U KOMNJIAHAPHOCTN

Tpom“Ka BEKTOPOB, cogep KaLyas napy KoOJ1JINHEAPHbIX BEKTOPOB, KOMI1/IaHAPHa.

Onpegenetdue

ba3ucom npocTpaHCTBa Ha3blBAaeTCS YNOPAAOYEHHAs TPOiKa HEKOMMIaHAPHbIX
BekTOpoB. Basuc, cocToswuii ns Bektopos d, b u ¢, obosHaumm uepes (d, b, ).

N3 3amevaHusi 0 KONIMHEAPHOCTU M KOMMAHAPHOCTM ClefyeT, 4To B ilobom
6a3uce NpoCTpaHCTBaA BCE BEKTOPA MOMAPHO HEKOJIJIMHEAPHbI, U B HaCTHOCTH,
HeHyneBble.
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PaznoxeHne BEKTOpPa no 6a3|/|cy B MPOCTPAHCTBE

Teopema o pasnoxeHnm BekTopa no H6a3ucy B NpocTpaHCTBe

Myctb (d,b,C) — 6a3uc npocTpaHcTBa, a T — NPoU3BOJILHLIN BEKTOp. Toraa
CyLLeCTBYIOT, U MPUTOM €4UHCTBEHHbIE, Yucaa ti, ta m t3 Takue, 4TO

T =13+ tab + tsC. 2)
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PaznoxeHne BEKTOpPa no 6a3|/|cy B MPOCTPAHCTBE

Teopema o pasnoxeHnm BekTopa no H6a3ucy B NpocTpaHCTBe

Myctb (d,b,C) — 6a3uc npocTpaHcTBa, a T — NPoU3BOJILHLIN BEKTOp. Toraa
CyLLeCTBYIOT, U MPUTOM €4UHCTBEHHbIE, Yucaa ti, ta m t3 Takue, 4TO

T =13+ tab + tsC. 2)

Onpegaenenue

—

Pagencrtso (2) HasbiBaeTcs passioxeHuem BekTopa & no basucy (d,b, ).
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PaznoxeHne BEKTOpPa no 6a3|/|cy B MPOCTPAHCTBE

Teopema o pasnoxeHnm BekTopa no H6a3ucy B NpocTpaHCTBe

Myctb (d,b,C) — 6a3uc npocTpaHcTBa, a T — NPoU3BOJILHLIN BEKTOp. Toraa
CyLLeCTBYIOT, U MPUTOM €4UHCTBEHHbIE, Yucaa ti, ta m t3 Takue, 4TO

T =13+ tab + tsC. 2)

Onpegaenenue

Pagencrtso (2) HasbiBaeTcs passioxeHuem BekTopa & no basucy (d,b, ).
KoadppumenTsr t1,t2, t3 pasnoxenus (2) Ha3bIBalOTCA KOOPAUHATAMMY
BekTOpa Z B basuce (d,b,c).
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PaznoxeHne BEKTOpPa no 6a3|/|cy B MPOCTPAHCTBE

Teopema o pasnoxeHnm BekTopa no H6a3ucy B NpocTpaHCTBe

Myctb (d,b,C) — 6a3uc npocTpaHcTBa, a T — NPoU3BOJILHLIN BEKTOp. Toraa
CyLLeCTBYIOT, U MPUTOM €4UHCTBEHHbIE, Yucaa ti, ta m t3 Takue, 4TO

T =13+ tab + tsC. 2)

Onpegaenenue

PaseHcTBO (2) HasbiBaeTCs pazioxeHnem Bektopa i no 6azucy (@b, ).
KoadppumenTsr t1,t2, t3 pasnoxenus (2) Ha3bIBalOTCA KOOPAUHATAMMY
BekTOpa Z B basuce ( d, 5, €). Tot dakT, 4TO BekTOp Z MMeeT B baswuce (d, b, )
KOOpAWHaTbI t1,t2, t3, 3anucbiBaeTcs Tak: & = (t1,t2,t3).
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ﬂ'OKa3aT6ﬂbCTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy

Jlokazatenscrtso. OTnoxum Bektopa @, b, ¢ n I ot HekoTopoit Touku O n
0603Ha4YMM KOHLbI MOJYHEHHBIX HanpaBfieHHbIX oTpe3skos Yepes A, B, C'n M
COOTBETCTBEHHO (CM. PUCYHOK).

s
7
C
Ba ¢
b
——>e A
O a
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ﬂ'OKa3aT6ﬂbCTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy

Jlokazatenscrtso. OTnoxum Bektopa @, b, ¢ n I ot HekoTopoit Touku O n
0603Ha4YMM KOHLbI MOJYHEHHBIX HanpaBfieHHbIX oTpe3skos Yepes A, B, C'n M
COOTBETCTBEHHO (CM. PUCYHOK).

[
z
Ce
B c
b
—>e A
s O a

Mockonibky @ 1 b HEKONMHEAPHbI, CYLLECTBYET €4NHCTBEHHAS MJIOCKOCTb T,
npoxogsuas depes Touku O, A n B.
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ﬂ'OKa3aT6ﬂbCTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy

Jlokazatenscrtso. OTnoxum Bektopa @, b, ¢ n I ot HekoTopoit Touku O n
0603Ha4YMM KOHLbI MOJTyHeHHbIX HanpaBs/eHHbIX oTpe3kos yepe3 A, B, C n M

COOTBETCTBEHHO (CM. PUCYHOK).

Cy - - - M

g 7/

c2 :

i

B c |

7
3 T M’

b
—>e A
s O a

Mockonbky @ n b HekoNMHEapHbI, CYLLECTBYET efUHCTBEHHAs MJIOCKOCTb T,
npoxogsiwas 4epes Todkn O, A n B. CnpoekTupyem To4ky M Ha niockoctb 7
napasnensHo npsmoii OC n Ha npamyto OC' napasniesnbHO NJIOCKOCTH 7.

O603Ha4nM nonydeHHble Toukn Yepes M’ n C' n nonoxum &' :== OM’
né :=0C.
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ﬂ'OKa3aT6ﬂbCTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy

Jlokazatenscrtso. OTnoxum Bektopa @, b, ¢ n I ot HekoTopoit Touku O n
0603Ha4YMM KOHLbI MOJYHEHHBIX HanpaBfieHHbIX oTpe3skos Yepes A, B, C'n M
COOTBETCTBEHHO (CM. PUCYHOK).

Cy - - - M

g 7/

c2 :

. i

B c |

7
N T\

b
—>e A
s O a

MockonbKy @ 1 b HEKOANMHEAPHDI, CyLeCTBYeT e4MHCTBEHHAs MAOCKOCTb T,
npoxoaswas yepes Touku O, A n B. Cnpoektupyem Touky M Ha NAOCKOCTb
napasnensHo npsmoii OC n Ha npamyto OC' napasniesnbHO NJIOCKOCTH 7.
O603Ha4nM nonydeHHble Toukn Yepes M’ n C' n nonoxum &' :== OM’

n & = OC’. MNo Teopeme 0 pasnoXeHUN BEKTOPa Mo 6a3nCy Ha MAOCKOCTM

&' = t1d@ + t2b pns HekoTopbIxX 1 1 to. Hdanee, & | @+ 0, otkyma & = t3&

ON151 HEKOTOPOro 3.
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ﬂ'OKa3aT6ﬂbCTBO TEOPEMbI O PA3JIOXKEHNN BEKTOPA MO 6a3v|cy

Jlokazatenscrtso. OTnoxum Bektopa @, b, ¢ n I ot HekoTopoit Touku O n
0603Ha4YMM KOHLbI MOJYHEHHBIX HanpaBfieHHbIX oTpe3skos Yepes A, B, C'n M
COOTBETCTBEHHO (CM. PUCYHOK).

Cy - - - M

g 7/

c2 :

. i

B c |

7
N T\

b
—>e A
s O a

MockonbKy @ 1 b HEKOANMHEAPHDI, CyLeCTBYeT e4MHCTBEHHAs MAOCKOCTb T,
npoxoaswas yepes Touku O, A n B. Cnpoektupyem Touky M Ha NAOCKOCTb
napasnensHo npsmoii OC n Ha npamyto OC' napasniesnbHO NJIOCKOCTH 7.
O603Ha4nM nonydeHHble Toukn Yepes M’ n C' n nonoxum &' :== OM’

n & = OC’. MNo Teopeme 0 pasnoXeHUN BEKTOPa Mo 6a3nCy Ha MAOCKOCTM

&' = t1d@ + t2b pns HekoTopbIxX 1 1 to. Hdanee, & | @+ 0, otkyma & = t3&

ans HekoToporo t3. Torpa £ =& +¢ = tid + t25+ t3C.
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[oka3aTenbCTBO TEOPEMBI O PassioKeHMN BeKkTopa no basucy (2)

CywecTeoBaHue 4ucen t1, ta n t3 ¢ TpebyembiMn CBONCTBAMU JOKa3aHO.
OcTanocb foka3aTb NX €4UHCTBEHHOCTb.
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[oka3aTenbCTBO TEOPEMBI O PassioKeHMN BeKkTopa no basucy (2)

CywecTeoBaHue 4ucen t1, ta n t3 ¢ TpebyembiMn CBONCTBAMU JOKa3aHO.

OcTanock AoKasaTb UX €AUHCTBEHHOCTb.
Myctb & = s1d + s2b + $3C pnsi HEKOTOPLIX S1, S2 U S3. Bbluutas
3TO paBEHCTBO M3 paBeHCTBa T = t1d + t2b + t3C, nony4um

(tl — 81)64- (t2 — 82)g+ (tg — 83)52 6
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[oka3aTenbCTBO TEOPEMBI O PassioKeHMN BeKkTopa no basucy (2)

CywecTeoBaHue 4ucen t1, ta n t3 ¢ TpebyembiMn CBONCTBAMU JOKa3aHO.
OcTanocb foKa3aTb UX €AUHCTBEHHOCTD.

Mycts & = s1a + 825—1— $3C OISt HEKOTOPbLIX S1, S2 U S3. BblunTtas

5TO PaBEHCTBO W3 paBeHCTBa & = {1d + tob + t5C, nosy4um

(tl — 81)64- (t2 — 82)g+ (tg — 83)52 6

_ g — _t2=sz j_ ta=ss 2
Ecm t1 —s1 #0, Toad = — b - C
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[oka3aTenbCTBO TEOPEMBI O PassioKeHMN BeKkTopa no basucy (2)

CywecTeoBaHue 4ucen t1, ta n t3 ¢ TpebyembiMn CBONCTBAMU JOKa3aHO.
OcTanocb foKa3aTb UX €AUHCTBEHHOCTD.

Mycts & = s1a + 825—1— $3C OISt HEKOTOPbLIX S1, S2 U S3. BblunTtas

5TO PaBEHCTBO W3 paBeHCTBa & = {1d + tob + t5C, nosy4um

(tl — 81)64— (t2 — 82)g+ (tg — 83)(?: 6

_ _,__t2752.*_ tg—s3 = - 7 -
Ecm t1 —s1 #0, Toad = =2 b G Ho Torpa Bektopa @, b n ¢
KOMMJIaHapHbI, 4TO npoTusope4uT ycnosuto. CnegosatensHo, t1 — s1 = 0,
Te. t1 = s1.
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[oka3aTenbCTBO TEOPEMBI O PassioKeHMN BeKkTopa no basucy (2)

CywecTeoBaHue 4ucen t1, ta n t3 ¢ TpebyembiMn CBONCTBAMU JOKa3aHO.
OcTanocb foKa3aTb UX €AUHCTBEHHOCTD.

Mycts & = s1a + 825—1— $3C OISt HEKOTOPbLIX S1, S2 U S3. BblunTtas

5TO PaBEHCTBO W3 paBeHCTBa & = {1d + tob + t5C, nosy4um

(tl — 81)64— (t2 — 82)g+ (tg — 83)(?: 6

_ g— _tazsa p_ tazss = ibné
Ecm t1 —s1 #0, Toad = s b e C. Ho Torpa Bektopa @, b n ¢
KOMMJIaHapHbI, 4TO npoTusope4uT ycnosuto. CnegosatensHo, t1 — s1 = 0,
T.e. t1 = S1. AHaNOrM4YHO NPOBEPSIETCS, YTO L2 = S2 U t3 = S3. O

E.M.Bephukos, M.B.Bonkos §1.1. JluneliHble onepauun Hap BEKTOpamMu



KOOpp,I/IHaTbI CYMMbl BEKTOPOB N NPON3BEAEHNA BEKTOPA HA HUCNO

3ameyaHune 0 KOOpAMHATaX BEKTOPOB & + ¥ n tT

Ecnn BekTopa & n §f umeroT B ogHom u Tom e basuce ( d, g, C) KoopAMHaThI
(z1,22,23) u (y1,Ys3,Yy3) COOTBETCTBEHHO, a t — MPOU3BOJILHOE HYUCIIO, TO
BEKTOP T + § umeeT B Tom e basuce koopanHatel (X1 + y1,x2 + Y2, T3 + Y3),
a BekTop t& — koopauHaTtsl (tx1,txe, txs3).
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KOOpp,I/IHaTbI CYMMbl BEKTOPOB N NPON3BEAEHNA BEKTOPA HA HUCNO

3ameyaHune 0 KOOpAMHATaX BEKTOPOB & + ¥ n tT

Ecnn BekTopa & n §f umeroT B ogHom u Tom e basuce ( d, g, C) KoopAMHaThI
(z1,22,23) u (y1,Ys3,Yy3) COOTBETCTBEHHO, a t — MPOU3BOJILHOE HYUCIIO, TO
BEKTOP T + § umeeT B Tom e basuce koopanHatel (X1 + y1,x2 + Y2, T3 + Y3),
a BekTop t& — koopauHaThl (tx1,txe, txs). AHaNOrMYHbIN haKT cnpaBesIns
A4J151 BEKTOPOB Ha MJI0CKOCTH.
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KOOpp,I/IHaTbI CYMMbl BEKTOPOB N NPON3BEAEHNA BEKTOPA HA HUCNO

3ameyaHune 0 KOOpAMHATaX BEKTOPOB & + ¥ n tT

Ecnn BekTopa & n §f umeroT B ogHom u Tom e basuce ( d, g, C) KoopAMHaThI
(z1,22,23) u (y1,Ys3,Yy3) COOTBETCTBEHHO, a t — MPOU3BOJILHOE HYUCIIO, TO
BEKTOP T + § umeeT B Tom e basuce koopanHatel (X1 + y1,x2 + Y2, T3 + Y3),
a BekTop t& — koopauHaThl (tx1,txe, txs). AHaNOrMYHbIN haKT cnpaBesIns
A4J151 BEKTOPOB Ha MJI0CKOCTH.

Jokazatensctio. o onpegenerHunto KOOparHAT BEKTOPa B NPOCTPAHCTBE NMEIOT
MECTO paBeHCTBa & = x1d + T2b+ x3C n i = y1d + y2b + ysc. CnegosaTtensHo,

T+ 7= (213 + x2b + x3T) + (y1@ + y2b + y3T) =
= (z14+y1)d+ (z2 + yz)g+ (zs 4+ ys)cC



KOOpp,I/IHaTbI CYMMbl BEKTOPOB N NPON3BEAEHNA BEKTOPA HA HUCNO

3ameyaHune 0 KOOpAMHATaX BEKTOPOB & + ¥ n tT

Ecnn BekTopa & n §f umeroT B ogHom u Tom e basuce ( d, g, C) KoopAMHaThI
(z1,22,23) u (y1,Ys3,Yy3) COOTBETCTBEHHO, a t — MPOU3BOJILHOE HYUCIIO, TO
BEKTOP T + § umeeT B Tom e basuce koopanHatel (X1 + y1,x2 + Y2, T3 + Y3),
a BekTop t& — koopauHaThl (tx1,txe, txs). AHaNOrMYHbIN haKT cnpaBesIns
A4J151 BEKTOPOB Ha MJI0CKOCTH.

Jokazatensctio. o onpegenerHunto KOOparHAT BEKTOPa B NPOCTPAHCTBE NMEIOT
MECTO paBeHCTBa & = x1d + T2b+ x3C n i = y1d + y2b + ysc. CnegosaTtensHo,

T+ = (218 + x2b + 23€) + (Y1 + y2b + y3€) =
= (z1 +y1)@ + (z2 + y2)b + (z3 + y3)T,
& = t(213 + @2b + 13€) = (t21)@ + (tw2)b + (ts)E.

OcTaetcst cocnaTbCst Ha ONPeAesieHNne KOOPAMHAT BEKTOPA B MPOCTPAHCTBE.
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KOOpp,I/IHaTbI CYMMbl BEKTOPOB N NPON3BEAEHNA BEKTOPA HA HUCNO

3ameyaHune 0 KOOpAMHATaX BEKTOPOB & + ¥ n tT

Ecnn BekTopa & n §f umeroT B ogHom u Tom e basuce ( d, 5, C) KoopAMHaThI
(z1,22,23) u (y1,Ys3,Yy3) COOTBETCTBEHHO, a t — MPOU3BOJILHOE HYUCIIO, TO
BEKTOP T + § umeeT B Tom e basuce koopanHatel (X1 + y1,x2 + Y2, T3 + Y3),
a BekTop t& — koopauHaThl (tx1,txe, txs). AHaNOrMYHbIN haKT cnpaBesIns
A4J151 BEKTOPOB Ha MJI0CKOCTH.

Jokazatensctio. o onpegenerHunto KOOparHAT BEKTOPa B NPOCTPAHCTBE NMEIOT
MECTO paBeHCTBa & = x1d + T2b+ x3C n i = y1d + y2b + ysc. CnegosaTtensHo,

T+ = (218 + x2b + 23€) + (Y1 + y2b + y3€) =
= (21 + 1)@ + (22 + y2)b + (23 + y3)E,
& = t(213 + @2b + 13€) = (t21)@ + (tw2)b + (ts)E.

OcTtaeTcsa cocnaTbCa Ha ONpeaesieHne KOOpPANHAT BEKTOPA B MPOCTPaHCTBE.
B cnyyae nnockoctn pokasaTenbCTBO abCOMOTHO aHaNOrMYHO. O
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WTak, ¢ nomMoLblo KOOPAMHAT IMHENHbIE ONEpaL Hah BEKTOPAaMM MIOCKOCTH
(npocTpaHcTBa) CBOASTCS K OBbLIYHBIM apUPMETNHECKIM OMepaLusm
Hag napamMu (COOTBETCTBEHHO TPOWKaMu) Ymcen.
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WTak, ¢ nomMoLblo KOOPAMHAT IMHENHbIE ONEpaL Hah BEKTOPAaMM MIOCKOCTH
(npocTpaHcTBa) CBOASTCS K OBbLIYHBIM apUPMETNHECKIM OMepaLusm

Hag napamMu (COOTBETCTBEHHO TPOWKaMu) Ymcen.

DTa npocTasi, HO UCKIYUTENBHO NMPOAYKTUBHAS NAES MPUHAANEXNT
paHuysckomy yueHomy Pene [dekapty (1596-1650).
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WTak, ¢ nomMoLblo KOOPAMHAT IMHENHbIE ONEpaL Hah BEKTOPAaMM MIOCKOCTH
(npocTpaHcTBa) CBOASTCS K OBbLIYHBIM apUPMETNHECKIM OMepaLusm

Hag napamMu (COOTBETCTBEHHO TPOWKaMu) Ymcen.

DTa npocTasi, HO UCKIYUTENBHO NMPOAYKTUBHAS NAES MPUHAANEXNT
paHuysckomy yueHomy Pene [dekapty (1596-1650).

Mo sbipaxkeHuto apyroro cdpaHuy3sckoro matematuka, octasa Llloke
(1915-2006), nmeHHO 3Ta uAes OTKpbIIA TOT «LAPCKUI MYTb>» B FEOMETPUIO,
koToporo He 3Han Esknug,.
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