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I'pyna M-2

Buima matemarunka

Ypok 20-21

Tema: Bekropu Ta onepailii HaJ HUMH

Mera:
HaBuanbHa — 03HallOMUTH 3 MMOHATTSM BEKTOPHOI ajareOpu; HABUUTHCH 3IiHICHIOBATH Oreparii Hal

BEKTOpaMH y MPOCTOPi; HABYUTUCH 300pa)KyBaTH anreOpaidHi onepaii reoMeTpHUIHO.
Po3BuBasibHA — pO3BUHYTU MaTeMaTU4H1 310HOCTI, yBary, ysBY;
BuxoBHa — BUXOBaTH KyJIbTypy HaBYaJIBHOTO MPOLECY Ta MATEMATUYHUX 3aIUCIB.

Marepianu 10 ypoky:
1.1. Cranapai Ta BekToOpHI BEAHYHHH

ChamauennA. BeanuHHOe MOKHA BEAKATH BCC T, 00 BHPAXACTECAE B ICBHHX
OHHHALAX | XAPAETCPHIVETHCA CROIM SHCCILHAM THAMCHHAM.

Chamavenyn. BeanyuHn, 8K XapaE TePpHIVIOTECA CROIM YHCCNEHHM THAYCHHAM B
OOPaHE CHCTEMI OAHHNNE [ TEMIEPaTYPa, podoTa ) HATHBAKTLCA CRANAPHAMN.

Chsauenyn. BeanunHn, Axl KpM Y9HCENEHOID  IHAYMCHHA, MAHTE TIKOWK
HANPAMOE B NPOCTOPI (CHNA, WEHAKICTE), HIZHBAKTECA BEETOPHHMA.

Cranaps Ha BiCl 300paxaiiTECA TOUYKAMEH, 3 BEETOPH NPpHAHATO NOIHA4ATH 38

OONOM0roD Hanpasuiesore sygpiixa [loznadeHns AR, 7 (pac. 1.1)
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Puc. 1.1 — 3o6paseHHA BEKTORIA E, aJ.

JIoEsHHA BEETORA (MOIY1E BEKTOPA) NOIHAYAETRCA ITH" |E| Moayns BexTOpa

— CRANAp.
CrzsavenyA. JIOBEWHA BEETORE — L BUICTAHE MEE HOT0 NOYATEOM | KIHLEM.
Chsaventn. BekTop HAIHBAETECA HYNLOBHM, AKIND H0ro NoYaTEosa | KIHOCES

TOMEH HHFAKTHCH.

Cruauenyn. BexkTopn, fKl MAHThE OJHAKOEL JOREHHH, AN¢ NPOTHASGKHO

COPAMOBAHL, HATHBAKTLCH MPOTHICHHEMH.

Bexrop, nporiac sl BcKTOpRY ., OIHANAETECH — g .
OtauetyR. BekTopH HIEIHBAKTECE KONIHCAPHHMH, SKNK0 BOHH NEEAThE HA

CTHIE npAsid, afo HA NAPANETEHHY MPRMEY.



1.2. lopnagaHHA BeKTOpiE

CrrauentR. Cysord TROX BCETOPIE a i b naMBacTeca Takwil TPETIH BEETOR
¢, AKHil £ JiaroHANI napanenorpasa, mo nodyvioBaHEuil HA BexTOpaxa i B, AK Ha
CTOOHAX, MOYATOK BCKTOPE » CINBNARAF 3 MMHATKEMH BEKTOPIE g | b c=g+h
(pac. 1.2}

3 NpaBNEA NAPANCIOTPAMA EHXOAHTE NPEEHE0 TPHKYTHHER CYMOK JBOX
BCKTORIE @ i b € TpeTill BEKTOP ¢, NOMATOK AKOTO CHIBNAJAE 1 NOMATHOM BEXTOPA

;. KIHCIE — 3 KIHUCM BCKTOPA E AKING MNOMATOR BEETORA E CIIENADAS T KIHIEN

BCKTOPA o (pmc. 1.3).
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e = a + b

Puc. 1.2 - JlogasaHHA BCETOPIE Puc. 1.3 — JlogasaHHA BEKTOPME 38

38 NPEBHIOM NAPaNciorpaMa MPAERA0M TPHEYTHHKE

JoAaEAHHA BEETOPIE MUANGPHIKYETECA HACTYITHHM SaK0HAM

Komytamuesnll ko8 © a +h=k+a .

AcouiaTHeani 3ak0H * (g +h Fe=aHh+e ).

(PruavennR. BexTopH HAIHBAKTECH KOMNIAHAPHAMHA, AKUD BOHW NCKAThE HA
GIHIA NEonMHL 300 HA NAPAPETEHAX TUTGIIHHAY.

1.3. BimHiMaHHS BEKTOPIB

Oznauenns. PImuLEo BeKTOPIB g | b HAIMBACTECA CyMa BEKTOPIB a i(-b),

TOBTO a-b=a+(-b). IpobHMO pHCYHOK

Puc. 1.6.— Piaunus qeox BekTopis

Orace BEKTOD ;-E = g BEKTOR, MOYATOK AKOID EI.'IiE[Iﬂ,,[l&E k1 ]'I:iHI'.l_E-'H BEETOPA E, a

KiHellk — 3 KIHLEM BEKTOPa a .



L4 Muokenus BEKTOPA HA CKANUP
Hexaii ¢ BekTop @ 1 crauap a .
Oanauenns. JJoDyTKOM BEKTOpPa @ HA CKAIAP f HASMBAETLCH TAKWIL BEKTOP

b=ga, AKHI KOMHEAPHUIT @ , MAE JOBAHHY |{1||E| LCHpPAMOBAHMI TAK, AK | BEKTOP d ,

akmoa >0, 1 B npoTiiekHnil Ok, axmo o <0, HAxkmo @ =0, 10 sexrop b OGyae
HyEOBHM. [ COMETPHYHO BEKTOp b=ga ABIAe coGOI NHITHOIMIHEHHN BeKTOp
NOPIBHAHO 3 BEKTOPOM a . MK Iﬂl > 1,70 BEKTOp & POITATHYTHIL, K110 |a|¢: 1, TO
BEKTOP @ CTHCHYTHIL.

Osnauennsn.  Bextop, N0BKHHA SKOMO JOPIBHKE OJMHHLI, HAZHBAETHCH

OJHHHYHHM BEKTOPOM abo opmoM.
Ya

“/'

Mixy)

FiKLo BeKTOp , NapanemsHUM NEPEHOCOM Po3TallyBaTH Tak, OB /ioro MovaTox ciEnas 3 NOYATKOM AEKapTOBOT CHETEMM KOOPAVHAT, TO KOOPANHATH KIHUA

Mz, y) (M(x y,2)) HasvBaKTe KOOPOUHaMaMU SeKMOpa ; .

= i - vz .= SR = T - - = = ) .
BakTop ,, . 384aHMIA CBOIMK KOOpAMHETaMA %% 3anMCyIoTb Y BUIMART , = »; + yjtzk 00 4 = (x,y,2). B i, j, k — OBVHU4HI, BI3AEMHO NEPNEHINKYNAPHI

BEKTOPM (0pmu).

ey
FKLO BIOMI KOOPOMHETI NOYETKY Ax.n.2) Ta KiHUA B(x3,52.22) BEKTOPE . TO AR =(x, - 3,5, - }1,2; -21)-

HoexuHy sekmopa _; 3anu1cyioThb Tak:

;A 2 2 2
a =J +y“tz =J(12‘I1) +(yq =1 ) +(zg — )" .



3adaua 1. Joeecmu, wo moyxka O € yewmpom eazu mpuxymuuxa ABC

(mouxkor nepemuHy MeodidaH) modi i mileKu mMooi, KON EUKOHVEMBLCA PigHICMb
OA+OB+0C = Hoeedennn. Hexaii Touka O € TOUKO IIEPETHHY MeJiaH AM, BN Ta
CK (puc. 5). Tomi O+ OB+ OC = (OA4+OB)+OC—=0OL+0C. Oe OL — piaronHams
napanenorpama OALB . OckimekH Touka K — cepemmHa BipizkiB AB ta OL. TO
OL = 20K . 3a BiIOMOI0 BIacTHBICTIO Me/iaH TpuKyTHEKA OC = 20K , TOMY OC = 20K

Otxe, OL+0C =20K-20K = 0.

Haenaxn, HexXaH BHKOHY€TBCA
. . — — — —
P1BHICTE OA+OB+0C =0, T00TO

OA+OB = -OC. Tomi 5:4+5B:5L:25K._ hi (S

K — cepemmna Bigpiska AB. 3 piBHOCTI "~f

— — C
20K = —OC BHILIHBAE, IO TOUYKH C, O Ta K Puc. 5

neXKaTh Ha OJHIH mpAMiH, a Takoxk, mo CK — MemiaHa TPHKYTHHKa ABC . OCKUIBKH

CO=20K. To Touka () € TOUKOI MePEeTHHY MeIiaH.

JlomamiHe 3aBIaHHSA:
3poOUTH KOHCHEKT, MIATOTYBaTUCH A0 PO3B’SI3aHHS 3a7a4 MPAKTHYHOTO 3MICTY

3BOpOTHIii 3B'5130K
E-mail vitasergiivnal992@gmail.com
"!"! y noBimomJieHHi 3 1/3 He 3a0yBa€M BKa3yBaTH Mpi3BUILE, TPYIY i 1aTy YPOKY.



mailto:vitasergiivna1992@gmail.com

