Kuposckas JIMLL, M8, rpynna nonynpocpu AOJT “Buwkunns”, 1-26 nrons 2024 r.

CuyeT B TO4YKaXx

12 nrons

HanomuHaHue. HanpasieHHbiM OTPe3KOM Ha3bIBAETCA YMOPsfOYeHHast napa To4ek Ha
naockocTn. HanpaeneHHble 0Tpesku /ﬁ " Cﬁ Ha3blBatoTCA akBUBaNeHTHbIMU, ecnn ABDC
— napannenorpamMmm. Kiaccbl sKBWBaNEHTHOCTM HaMpaB/IeHHbIX OTPE3KOB Ha3blBAOTCS BEK-
Topamu. BekTopa Ha3bIBAtOTCA KOIMHEAPHBIMU, €CNIN NPU OTKAAABIBAHUMN OT OfLHOW TOYKU
nx obLLEee HAa4YaNo N X KOHLbI JIEXKAT Ha OAHON I'IpSIMOI/I

I. YnpocTute Bbipaxkerue (@) AC + DE + CB B+ EA (6) CE — CA + EB - DB.

I1. (/lemma o nepecraHoske) [okaxuTte, 410 AX + BY AY + BX

Npesa. HanpaBneHHbI OTPeE30K MOXHO MbIC/AINTE KakK Pa3sHOCTb TOYEK lﬁ Q —P. A
TaKXXe MOXHO roBopuTb, 4To Todka Q nosnyyaercs us Toukm P cmeleHnem Ha BekTop P
nan Q = P—Hﬁ Torpa ntoboe BbipaXkeHne N3 BEKTOPOB 1 TOYEK, AatOLLee B PE3Y/IbTaTe OfHY
WU HONMb TOYEK UMEET FeOMETPUYECKNT CMbICA, ONpPeaenéHHblii oqHo3Ha4vHo. [lokasaTb 3To
NOMOXET JIEMMA O MepPecTaHOBKE: HEBAaXKHO, KaK pa3bnTbl Ha BEKTOPA TOYKM, BaXKHO TOJSIbKO
TO, 4TO OAHW TOYKM — Ha4vana, Apyrue — KOHLbI.

(I\/Io>KHo CYNTATb, YTO TOYKN — 3TO KpaTKaﬂ 3aMnCb U5t BEKTOPHbIX BblpaxkeHuii. Hanpumep,:
O=P+PO0 <= VYOEE, 00 =O0P+PQ.)

Onp. lNo onpeseneHunto, Ans KONNMHEAPHbIX BEKTOPOB X 1 U CyLLECTBYET HUCNO A TaKoe,
yto X = AY. Torma otHowenuem (co)HanpasnenHbix otpeskos AB = X n CD = {j bygem

Ha3blBaTb TO CaMoe A, T.e.

AB =X =Aj =ACD «— ﬁz

CD

= A

Kl ad]

Onp. OtHowweHnem Tpéx Todek (MPOCTbIM OTHOLLIEHNEM TOYEK), NEXKALLNX HA OGHOI NPSIMOIA,

(AB, X) bynem Ha3bIBaTb BEANYUHY

XAAX

B—X XB

FoBopsiT, uto X gemt A@ B oTHoweHun (AB, X).

(AB,X) =

1. (Mpasuno peivara) Ecan X genut AB & oTHOWeHN X 10 X = m]if;]l‘g.

2. (a) Mycts M — cepepmnna otpeska AB. [Jokaxute, yto M = (A+ B). (6) Mycte M
n N — cepegunbl otpeskos AB n CD. [dokaxunTe, 4T0 W = z(/ﬁ + ﬁ ). (B) Myctb
M — Touka nepeceveHus meanaH TpeyronbHnka ABC. [dokaxxuTte, 4To M = %(A—I—B + C)
(r) Ecam ABCD — napannenorpamm, 1o A+ C =B+ D.

3. Haiigute Touky nepeceuernsi (@) buccektpuc; (6) BbicoT; (B) cnmegman TpeyronbHmKa
ABC, rage A(—12;—-30),B(44;12), C(—28;33).

4. Toukn M, K, N n L — cepegutbl ctopon AB, BC, CD v DE natuyronsHuka ABCDE
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(He obsizaTtensHo Bbinykioro), P u Q — cepeantbl otpeskos MIN n KL. [JokaxnTe, 4to
otpesok PQ = IAE n PQ || AE.

5. Ha npsimoii nexat 2023 touku My, ..., Myp23. Bre npsamoii gaHa Ttouka A. MoxeT an
TaK CAYYUTBLCS, YTO MOXKHO pacCTaBuTb Ha oTpeskax AMy, ..., AMjg23 CTpenkmn Tak, 4Tobbl
CyMMa MOJly4YeHHbIX BEKTOPOB bbina paBHa 0?

6. anbl napannenorpammbl AjA2A3A4, B1B2B3By, C1C2C3C4. ObosHauum vepes S; Touky
nepecederunst meanan TpeyronsHnka AiBiCi. HokaxnTe, 4to $15,S3S4 — napannenorpamm.
7. (Mapametpuyeckoe ypasHerne npsmoii) Jokakute, 4To Touka Z nexut Ha npsimoii AB
TOrAa U TONbKO TOraa, Korga Z=tA + (1 — t)B ana HekoToporo t.

8. [Anunbl ctopon TpeyronsHuka ABC pasibl a, b u ¢ (AB = ¢,BC = a,CA = Db n
a < b < ¢). Ha naysax BC n AC oTmedeHbl cOOTBETCTBEHHO Takue Touku By n Ay, 4to
BB; = AA; = c. Ha nydax CA un BA oTmedeHbl cooTBeTcTBeHHO Takume Toukn Cr n By,
4TO CCZ = BBZ = a. HaiTn |A1B1| . |Csz|

9. Hokaxute, yto ecim K1 +ky+...+kn =T uky, Koy ...,k > 0, 10 A= k1A1 —|—sz2—|—
<.+ KnA, NpuHagnexuT Bbinykoi obonodke MHoxecTBa {A1, A, ..., Ant. U HaoGopor,

A5t N0DOI TOUKM BbINYK/IOA 0D0OYKM CYLLECTBYIOT TaKne KOI(MULNEHTHI.
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